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hf engineering

THE WORLD’S MOST COMPLETE LINE OF VHF-IFM KITS AND EQUIPMENT

RX28C 28-35 MHz FM receiver with 2
pele 10.7 MHz crystal fiker 59.95 RECEIVERS RE28 Kit 10 meter RF front end 10.7 MHz
RX50C Kit 30-60 MHz rcvr w/2 pole 10.7 output . i2.50
MHz crystal filter : . 59.95 RFS50 Kit 6 meter RF front end 10.7 MHz
RX144C Kit . 140-170 MHz revr wi2 po}e output . 12.50
10.7 MHz crystal filter . 69.95 RF144D Kit . 2 meter RF front end 10.7 MHz
RX144C W/T. same asabove - factory wired output . 17.50
and tested . - 114.95 RF220D Kit . 220 MHz RF front cnd 10.7 MHz
RX220CKit . 210-240 MHz revr \'.41'2 pole output 17.50
10.7 MHz crystal fikeer . 68.95 RF432 Kit 432 MHz RF front end 10.7 MHz
RX220C W/T  same as above — factory wired output . . 2750
and tested : . 114.95 IF 10.7F Kit . 10[7 MHz I]]“f ll-nndule inclndes 2 i
RX432C Kit . 432 MHz rovr w, 2 ole 10 7 pole crystal filter . B
MHz cryst:l ﬁ[(é‘r P . 79.95 FM455 Kit 455 KHz IF stage plus FM
RXCF accessory filter for above receiver 1 detector . 17.50
kits gives 70 dB dd_]..lcen[ channel AS2 Kit audio and squelch boa_rd 15.00
rejection . 4 8.50
TX144B Kit . transmitier exciter — I watt — TRANSMITTERS | . .
2 meters . o e - 29.95 TX432B Kit. . transmitier exciter 432 MHz 39.95
TX1448 W(T.. same as above - factory wired TX432B W/T . same as above - factory wired 3
and tested =i s 49.95 and tested & 5995
TX220B Kit . . ransmitter exciter - 1 watt — TX150 Kir . . 300 milliwatt, LO]"\plEI»
220 MHz . 4 29.95 meter transmitter,
TX220B WIT. . same as above — uclor\' wired less crystal and mike 19.95
and tested BeCoe 8 49.95
PA2S0IH Kit . 2 meter power amp — Kit | w in
— 25w out with solid state switch- o b ?
ing, case, cornectors . 5995 PA144/25 Kit . ;1;1‘1':'1;‘1)1;&0 PA144/15 kit except rea
PA2501H W/T . same as above — factory wired 390715 1 : :
e At KL, Sl aisls T i 3055
PA4010H Kit - 2 meter power amp — 10w in - Lt * gﬁw ldl UEv and 432 MEz 49.95
40w out — relay switching . 59.95 o 4 b - k
PA40Y0H W/T . same as above — faclory wired PA140/10 10w in — 140w oui — 2 mete: .
SRR 74.95 amp — factory wired and tested 179.95
PANAd HAIKI LRt DR et A 1wi in - o f PA140/30 30w in — 140w out — 2 meter
. {54 outp i casg T T amp — factory wired and tested . 159.95
and switching = 39.95
PS15C Kit 15 amp — 12 volt regulated POWER SUPPLIES
power supply w/ case, w/fold-back Q.V.P. adds over voltage protection to
current limiting and overvoltagu your power supplies, 15 VDC max 9.95
protection 79.95 PS3A Kit . 12 volt - power supply regulator
PS15C W/T same as above — factory w1red card with fold back current
and tested . 94.95 limiting " 8.95
PS25C Kit 25amp — 12 volt n.gula[ed BS3012 new comimercial duty 30 amp
power supply w/case. w/fold-back 12 VDC regulated power supply
current limiting and m'ervoitaUe w/ca\‘\. wifoldback current limit-
proiection SRR Rl ing and over voltage prmccf]on
PS25C W/T same as above — facmn wired ¥ wired and tested - . 23895
and tested 2 . 14993 T
RPT28 Kit repeater — 10 meter - TBA REPEATERS RPT144 repeater — 15 wart — 2 meter —
RPT28 . {Zsr?d'er — 10 meter, wired & TBA factory wired and tested . 69595
- - RPT220 — 15 watt — 220 MHz —
RPT50 Kit repeater — 6 meter . . TBA B }zlc’fg:s[wh'ed :nad tested = . 695.95
RPTS0 . repeater — & meter, wired & tested  TBA | % RPT432 repeater — 10 wart — 432 MHz —
RPT144 Kit . repeater — 2 mefer — 15w — ‘ - ! factory wired and tested .. 74995
complete (less crystalsy . - 465.95 i DPLX 144 2 meter, 600 KHz spaced duplexer,
RET220°Kit . sepeatcr — 220 MHz — 15w — wired and tuned to frequency . 99.95
compiete (less crystals) . - 465.95 DPLX220 220 MHz duplexer, wired and
RPT432 Kit . repeater — 10 watt — 432 MHz tTed it frequencv! h . 399.95
(less crystals) SRR =
TRX 144 Kit . case and all components to build
15 watt 10 channel scanning 2 RIS RS OTHER PRODUCTS BY VHF ENGINEERING
meter transceiver (Jess mike and oo e
crystals) . . "5 y 7
TRX 220 Kit. same as above cxcept for 220 MHz 219.95 3 ColL kit 3‘3 e s e
RIEREREET | st i e (TR b2 Kit 10 channel xmit deck w,’swnch
432MHz . 254.95 and trimmers . . 1495
= Cb-3 Kit . UHF version of CD- 1 deck needed
SYNTLE _, i for 432 multi-channel DpEId[lOnS . 11298
YN 1T Kit 2 meter synthesizer, transmit offsets A .
programmitble from 100 KHz - 10 COR2 Kit germ?\lﬂ::‘ Sﬁiﬁ“im 3 second and 19.95
:;}:;m(i[)axs offsets with aptional 169.95 SC3 Kit 10 channel auto-scan adamer o
1 T 5 2 for RX witls priority. A
SYNII same as abave, wired and tested 2L Crystals we stock most repeater and sim-
plex pairs from 146.0-147.0 {each) 3.00
CWIED Kit 159 bit, field progra:pmab[e. cod?
HT 144B Kit. 2 meter, 2w, 4 channel, hax}d iiln;hﬁt:{r:;;sh built-in squelch tail 955
?:_isd Srf;c;lr‘:f;lgﬁm bl 129.95 CWID . wired and tested, not progfammed 54.95
. ; f 59.95
NICAD battery pack, 12 VD(‘ v amp 29.95 C‘f" Lo ;vlreﬂ “”:d I‘Zsfed’ Pma',—la(m\u‘;:‘; 5
NICAD . . battery charger - 5.95 Microphone . F‘gor :}131 _\_{mmidc mike wi e
Rubber Duck . 2 meter, with male BNC con- .T.T. and coil cor .- i
nector e 8.95
VHF ENGINEERING

DIVISION OF BROWNIAN ELECTRONICS CORP,
320 WATER ST, / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574
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R-7400A

Featuring Kenwood’s New and Unique

CONTINUOUS TONE CODED SQUELCH SYSTEM

4 MHz BAND COVERAGE

25WATT OUTPUT

FULLY SYNTHESIZED

UNIQUE SCUELCH SYSTEM
The TR-74004 may be used on your favorite  played receive frequency.
repeater, no matter what type of squelch QUTSTANDING RECEIVER PERFORMAMNCE

system is used. The continuous tone coded | aroe sized helical resonators with high Q
squelch [CTCS) may be used for both trans mintmize undesirable |nterference from out-

mit and receive or for transmit only. Tone  gige the 2-meter band. The large helical res
burst operation may also be used

SYNTHESIZED, 800 CHANNELS filter, and MOSFET front-end circuitry com

The phase-locked loop (PLL) frequency syn bine 1o give cutstanding iecelver performance.

thesizer in the TR-7400A divides the 4 MHz  TonE PAD CAPABILITY

bandwidth into 400 channels at intervals of  ajack is provided 10 aliow convenient con-

10 KHz. The frequency may be offset 5§ KHz  oction of a tone pad to the TR-7400A.

higher with the push of a button, thus pro- i
viding 800 discrete channels. it LIS UCD: el szl

REPEATER OFFSET

without spurious response. A dual color LED  syctem becomes opened or shorted.

TRIO-KENWOOD COMMUNICATIONS INC.

116 EAST ALONDRA/GARDENA, CA 90248 pacesetter in amateur radio

indicates the direction of otfset from the dis-

onators, 2-pole 10.7 MHz monalithic crystal

The final transistor in the TR-7400A is pro-
tected from antenna impedance mismatch.
A convenient front panel switch ofisets the  Eygessive reflected power reduces the amount
transmit frequency of the TR-7400A up OR  4f drive to the final transistor rather than
down 600 KHz for standard repeater opera-  1yrning off the final stage. This practical fea-
tion. This offset circuit uses digital technology.  tyre allows continued safe operation at a
to provide a highly stable offset frequency  reduced power level whether the antenna

P KENWOOD

/ TR-7400A
pecifications

Range: 144 .00 MHz to 147 995 MHz
Mode: FM
800 Channels: b KHz spaced
Sensitivity: Better than 0.4 uV for 20
dB guieting
Better than 1 u¥ for 30
dB S/N
Squelch Sensitivity: Better than
0.25 uV
Selactivity: 12 KHz at —6 dB down
40 KHz at —70 dB down
Image Rejection: Better than —70 dB

= 'ﬂFF‘ET AH = LOW |
+800

SIMF

Spurious Interference: Better than
—60 dB
Intermodulation: Better than 66 dB
Receive System: Double conversion
First [F: 10.7 MHz
Second IF: 455 KHz
Audio Output: More than 1.5 Watts
{8 ohm load)
RF Qutput Power: 25 Watts (High)
5-15 Watts (Low-
adjustable)
Antenna Impedance: 50 ochms
Frequency Deviation: =5 KHz
Spurious Response: Better than
—60 dB
Tone Pad Input Impedance: 600 ochms
Tone Burst Duration: 0.5 to 1.0 sec.
CTCS Range: 88 5 Hz 1o 156.7 Hz
Microphone: Dynamic, with PTT
switch, 500 chms
Voltage: 11.5 to 168.0v DC (13.8v BC
nominal)
Current Drain: Less than 1A in receive
{no input signal}
Current Drain: Less than 8A in transmit
Polarity: Negstive ground
Temperature Range: —20 to +50
degrees C
Dimensions: 182 mm (7-3/18") wide
270 mm (10- )} deep
74 mm (2-7/8") high
Net Weight: Approximately 2.8 kg
{6.2 Ibs.)
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Build This Inexpensive 400 Watt Ampl:-
fier — a pair of shoes never hurts

W7SCD

How Do You Use ICs? — part V
WAZ2SUT/NNNBZVB

Mobile Smokey Detectar — 705 GHz:
use it or lose it

WISNN

Get a Kid Off the Streets — and inte
ham radio

WAIGF)

Add RIT to Your Transceiver — a must
for CW operators

Staff

Coronaries for Busglars — with rthis
cheapo car alarm

WB6QDS

Power Supply — versatile

WBAEHG

DXpedition: Memories for a Lifetime —
reflections of HK1TL

K3JJZ

Secret PC Layout Method — simple and
inexpensive artwork

WAIVFG

Design Your Own QRP Dummy Load —
useful beginner’s project

WA1TSNG

Failsafe Super Charger — mulfti-rate, too!
WA3KKM

The Amazing 18" Antenna for 160m —
get on topband simply
W2NYU/WATJIV

A Great Way to Lay Out PC Boards —
new use for shirt cardboards

WBATTY

Replacing the Knife Switch — simple TR
systern for the Novice

WA1SNG

$25 for a Connector? You're Crazy! —
do-it-yourself 7/8” coax connectors
WIDOR

Now You Can Synthesize — the VHF
Engineering approach to 2m happiness
WBBSTQ

IC Audio Frequency Meter — another
use for the 555

WASKPG

Hutchinson’s Remedy — the chirpless
CiY machine

VE3CWY

The Mod Squad Does the Pocket Scan-
ner — Radio Shack PRO-4 updated
WBOKZV

TR-22 Mod Squad — king of the modi-

fieds?

WA2ZAJ0

80 What Computers Can and Can't Do
— a look at amateur radio’s future
possibilities
WEBBOBS

82 A Ham Shack File Handler — pro-
gram in BASIC for QSLs, repeaters,
ete.
W4BG

84 Print Your Own lLog Book — on
your nearest computer
W@TBL

86 The Bit Explosion — 8 vs. 12 vs 16
vs. ?
WB2GFE

90 Backward Branch the Easy Way —
for the 6800
Hunter

92 Superprobe — maodern replacernent
for the scope
WABJMM

94 The Frumious Hexadecimal — fFor
16-fingered folk
W3KBM

97 V-V.V LF Generator — the lowdown
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Hileman

Shoeing Your HT — semi-ideal mobile
setup

WBEHSK

$22 for a Regulator? Never! — a simple

car voltage regulator

WB9JSE

Cash In on the CB — installation for
funr and profit

WA4WOC

Surplus Headset Mod — no tanks
needed

K2EE

Am | Really Transmitting? — red and
green LEDs for the TR-22

WBBIMY

Dear Gabby — exasperation explained
W7IDF

The Smart Charger — auto shutoff and
all that

WABKPG

Simple Remote Ammeter — using 2
bus-bar shunt

WITRXV

Micrometers for Microwaves — the art
of delicate measurement

Kehl

Tuning Those Big Antenna Coils —
permeability

WBAGX

The 2m Mod Squad Tackles the

Weatherradio — and wins/
W205W/MW2UJR

Design Your Own PC Boards — the
styrofoam solution

Adsit

Hamming by Laser — modulating them
st easy

WAZNMO

A 60 Foot Antenna on a 20 Foot Lot
— solving a 40m Novice problem
Collector and Emitter

Dual Voltage Power Supply — about as
simple as they come

WewocC

Kints and Hinks — for money savers
VE3FEZ

An Autopatch Busy Signal — when the
phone’s already in use

WAITRTD

Catch Standing Waves — with a tunable
trap

WEAGX

Inside the GLB — & gumsy fook at a
synithesizer

WAGBCPP

Three for Two — antenna forum
K4TWJ

How to Bug an Automatic Keyer —
putting new life in an old bug

WBIOBNF

A 450 Duplexer — that fits in your car!
W7JSw

Tum Signal Reminder — setting things
straight

KSAR/S7

Do-lt-Yourself Ceramics — for fube
sockets, insulators, etc.

WASVFG

Tubes ...? — VFO project for nos-
talgia buffs

W5JJ

The Hellbox All-Purpose Keyer — keys,

mutes, T/R . .. the works

WsJJ

Will Silver-Zinc Replace the Micad? —
portable power with a punch

WBJTT
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NEVER SAY DIE

..de W2NSDII

ASPEN CONFERENCE

With the amateur radio industry in
a turmoil as a result of the high input
of CBers into the Movice ranks, the
low band Movice privileges of the
Techs, the possible loss of 220 to the
CB industry [CBers don't want it}, the
even worse disaster possible to the low
band frequencies if ARRL continues
o do its best to prevent preparation
for the WARC, manufacturers going
direct in sales as dealers fold up, and
dealers caughi between low markups,
price cutting, high advertising costs
and shortages of supply, it is time for
everyone to get together for a few
days and see if anything can be done
which will work out better for the
long range benefit of the hobby and
bring more business to everyone
involved.

Such & meeting has been arranged
for the week of Jdanuary 8-15th in
Aspen, Colorado. Here, with over 100
restaurants to pick from, there will be
a series of extended dinner meetings
s0 the ham industry can discuss its
problems and work out some possible
solutions. Manufacturers, dealers, and
just plain interested hams are invited
10 join the group in Aspen for some
skiing, some rglaxation, and a lot of
serious business.

I'll be there to help as a catalyst
and perhaps bring some perspective to
things iike the coming Communicator
Class license (my propoesal, in case
you've forgotten), the state of the CB
industry at present (| write a CB
newspaper column), and things like
that. Chuck Martin WATKPS (Tufts
Radio), the largest New England ham
distributor, will be there to discuss the
vigwpoint of the ham dealer. 11t should
be a very valuable meeting ... and
fun.

We'll be staying at the Continental
Inn, which is near the center of town,
You can probably get rooms if you
get right at it by calling Aspen
Reservations. Look for a place with a
sauna and heated pool, if you can get
it ... that eases the aching muscies
after skiing and makes dinner & iot
more pleasant.

If you're a good skier, you’ll
probably be lunching with us on top
of the Aspen mountains. If vour
skiing needs some repair, they have
the best ski instructors in the world at
Aspen. | went from a rank beginner to
a high intermediate in one weele at
Aspen.

If you are going to join us at Aspen,
please let me know as soon as possible

EDITORIAL BY WAYNE GREEN

so | can arrange for you {and anyone
with you) at the dinner meetings-

FOOTNOTE {N MOUTH DISEASE

If you are a League member who
gets hot under the collar every time |
mention the ARRL, rather than get
mad every time | go negative on 'em,
why not check out the facts and
correct me if I'm wrong ... and
correct the ARRL if I'm right? The
newspages of 73 are wide open for
anything like that.

Mow, to the matter at hand . .. or
foot, in this case. |'ve mentioned
before about the lang standing policy
of QST to delete footnotes in articles
referencing 73, This is a bit hard on
readers because 73 publishes about
four times as many articles as QST
and thus it is almost impaossible to
write any technical articles for QST
without having some 73 references. . .
cften a raft of them. Is the value of
the QST articles degraded by these
deletions?

The recent QST series on micro-
processors gave no reference to any of
the 70 articles so far published in 73
on the subject. Was that honest? By
far the biggest laugh on this was the
October QST cover article by Tilton
on the planets and radio propagation

. with all sorts of tatk about the
originator of the idea, John Nelson,
but without a single mention that he
has for many years been the Propaga-
tion editor of 73 and has had many
articles in 73. I'll bet they get & hard
time cver that!/

Many of vyou recall the little
incident of the *Lifted Counter”’
where K20AW'S counter circuit was
lifted almost intact and published two
years later in QST as an original
construction project . . . with not one
mention of Stark or 73. Since the
K20AW counter has been extremely
popular and built by more hams than
all other types of counters combined,
it was hardly an oversight.

Well, never ming ... 73 will con-
tinue to reference any and all ham
magazines in articles ... even CQ,
should the occasion ever arise.

INSTANT DVM

It is not a very well kept secret that
Motorola is getting ready to deliver
their digital voltmeter chip (14433)
which will sell for around $20 in
single lots and probably be available
via Godbout and others for much less
than that.

This little dandy requires a small

power supply, a8 two volt reference,
and a 3% digit display. It may require
a display buffer. It has a 1000
megobm input and auto polarity, and
all that sort of good thing. The result
is going to be very low priced DVMs
and perhaps DVMs being built into
the newer rigs, since they will be
cheaper than a panel meter.

In steps the microprocessor again
{sorry about that, tubers)., With a very
simple processor the DVM circuit can
check out just about every circuit of a
transmitter or receiver {or anything
else) and report deviant behavior, The
DVM can use the real time clock
readout {you might as well use the
processor as & clock, too) to report on
any voltage you want to monitor . ..
or current, or to tell you when some-
thing is out of spec.

HIJACKING PLANES

After a few trips by air 've gotten
the hang of what | can or cannot get
through the baggage inspection sta-
tions, Since | need a small knife to
open packages shipped for use at
hamfests, | always used to pop my
little Swiss Army knife in my camera
bag. It was handy, with a builtin
scissors, screwdriver, file and things
like that.

The first time | iried to get that
through the inspection tieam they
viewed it with the same reaction you
might expect if they found an auto
matic gun in my bag. They rushed me
into a room and | was gritled for a haif
hour by an idiot with a Kojak haircut
and & breath that could only have
resuited from a raw onions and cigar
sandwich. | managed to convince
them that it was just a blunder on my
part, so they sent my knife along in a
sealed bag for the captain to take
along and have delivered to me at my

destination ... after | was safely off
the piane.
Okay ... no pocketknives. The

next serious brush with the paranoiacs
came when | attempted to get through
the gauntlet with a pair of scissors. In
packing up after the Dayton Ham-
vention I'd ended up with the scissors
used to cut the packing tape. They
went into my camera bag. Bad news.
As they were trying to get me into the
Dayton grilling room | offered to
settle out of court and bribed them
with the scissors. | figured it was
cheaper to buy another pair than miss
my plane.

Okay ... no pocketknives or
SCiSSOrs.



Now ICOM Introduces 15 Channels of FM to Go!

The New IC-215: the FM Grabber

This is ICOM’s first FM portable, and it puts good times on the go.
Change vehicles, walk through the park, climb a hill, and ICOM quality
FM communications go right along with vou. Long lasting internal
batteries make portable FM really portable, while accessible features
make conversion to external power and antenna fast and easv.

Grab for flexibility with the new IC-215 FM portable.

Front mounted controls and top
mounted antenna

Narrow filter {15KHz — compatible
spacing)

15 channels (12 on dial / 3 priority}

Fully collapsible antenna

Compatible mount feature for flexible
antenna

Dual power (3 watis high [ 400 mw low,
nominal)

External power and antenna ™ =
easily accessible

Lighted dial ’

and meter -

-

v

Your new IC-215 comes supplied with: 5 popular channels; handheld mic. with protective case:
shoulder strap: connectors for external power and speaker; 9 long-life C batteries.

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC. ICOM EAST, INC.

Suite 3 Suite 307
13256 Northrup Way 3331 Towerwood Drive
Believue, Wash. 98005 Dallas, Texas 75234

(208) 747-9020 (214) 620-2780




The next time the lights started
fiashing and bells ringing it was a
dental pick in my camera bag. | had a
tooth that was trying to die and my
dentist had given me an emergency kit
to stave off the inevitable. Did these
clowns figure that | was going to hold
the passengers and crew of a DC-10 at
bay with a lousy dental pick? Yes. ..
that's what they thought. The captain
gave it to me when | reached my
destination.

| must admit to reading with justa
twinge of satisfaction about the chap
who went aboard a plane with a
bunch of plastic explosives on his belt.

CB DEBACLE PROFITS HAMS

CB rigs are going for a “dime a
dozen’ these days, figuratively speak-
ing, and this is a great opportunity for
hams tc take advantage and get soms
gear cheap — good gear.

Many, if not most, of the CB rigs
can be moved up 2 MHz so they will
perk away on 10 meters.

Most of you are aware of what
happened tc the CB market ... it
bombed. | attended a meeting of CB
manufacturers and dealers recently
(73 was the only ham magazine
present, by the way). | was maore
interested in what schemes they had
going for them for 220 MHz than in
their miseries with price cutting and
dealer dumping, etc.

Here's what happened. Back last
spring when CB was in all the papers
and appearing on TV shows, the
public went ape over CB and just
about anything made to look like a
CB set was selling. The FCC was
getting 500,000 license applications a
day. Dealers were being badgered by
customers for sets and dealers in turn
were driving manufacturers up the
wall with orders and demands for
delivery. New factories were built as
fast as they could be built, hi-fi
factories in Japan were turned into CB
plants, customers went from dealer to
dealer trying to place orders, and the
dealers, in turn, passed the orders
along to the manufacturers.

By summer the heat was dying
down a bit. Millions of CB sets were
being turned out in the U.5. and every
ship available was loaded to the
Piimsol line coming from Japan,
Taiwan and Singapore. FCC license
applications dropped off to 100,000 a
day and dealers beaan to find that
their “customers’” had ordered from
five or ten other dealers and had long
since bought a rig. Shelves began to

droop with the unsold sets ... then
storage areas filled up ... then ware-
houses. And still the sets cameg,

pouring off ships, filling rented emer-
gency warehouses, stuffing trailer
trucks,

By August first, the FCC was down
1o 90,000 applications a day and then
they dropped the big bomb ... 40
channel sets can be sold in January!
Panic! “How in the hell are we going
to sell obsoclete 23 channel sets when
the public is waiting for 40 channels?’”

(¢]

In cne move the FCC had killed the
whole Christmas seasan for the CB
industry — it could lose them billicns
of dollars.

To make matters worse, a couple of
petitions were filed to prevent the
expansion to 40 chanhnels — filed by
TV groups who wanted te try and
prevent interference to channel 6 like

that heing suffered by channel 5. The'

third harmonic of the present sets
raises the devil with channel 5 and
the new higher channels would
probably do the same to channel 6.
The FCC has to decide soon whether
to throw out the expansion or not. . .
and the decision could go either way.

If the FCC decides against the TV
groups, then it could still go to court
and take months to years for a deci-
sion.

By September, just to help out, the
FCC announced that CB applications
had dropped to about 75,000 a
month. This is big as far as hamming is
concerned, where we have maybe
150,000 hams who could be con-
sidered active, but by CB standards it
is a disaster.

This is going to be a great time to
get some incredible buys on T1m rigs.
I we can get some good conversions
to ham channels, we have an oppor-
tunity to get good ham gear at
perhaps 30% of what it might other
wise cost. I'll be most interested in
simple conversions of popular CB rigs
to 10m and some sort of plan for
setting up standard channels on 10m
so we can ail intercommunicate. Who
knows, perhaps we can get started on
some 10 meter repeaters while the
band is still suffering from sunspot-
lessness. How about some articles?

COMPLAINT AGAINST YOU

Mary is pretty upset — and she has
a right ic be — for you‘ve been letting
her down. Mary is the incredibly
gorgeous girl who handles the reader’s
service requests. We have to keep her
locked up in a secret inside room if we
want any of the fellows here to get
any work done; otherwise they hang
around and keep Mary busy talking —
and Mary is a talker,

Her complaint is that after all of
the trouble and expense of having a
reader's service card bound into the
magazine 50 you can send for informa-
tion without tearing a page out of
your magazine, there are still thou-
sands of readers who are not sending
in the cards. Poor Mary — she’s in
tears some days when only a couple
hundred cards come in.

You can keep Mary a lot happier if
you tear out that card, circle the info
you want and send it in. This will also
make the advertisers happy, and you
have a strong vested interest in this
too, for the more ads there are in 73,
the more pages of articles you'll get,
Simple as that To keep the cornuce-
pia pouring out every menth, you
have to encourage the advertisers with
reader’s service requests ... and you
have to iet them know it when you
buy something that has been adver

tised in /3.

MORE DELOGGING REQUESTED
Though most of the logging require-
ments for amateur stations were
deieted some months back, the
requirement to keep a log of all third

party traffic hung in there, much to,

the irritation of repeater groups, who
had tc keep making tapes of all
autopatch contacts and saving them.

T-MARC, The Middle Atiantic FM
and Repeater Council, has petitioned
the FCC to delete this requirement,
pointing out that the Commission has
not in fact made much {if any} use of
these tapes.

It will be interesting to see how the
Commission reacts to this request for
further deregulation.

YAESU GIVES $29

Yaesy Electronics Corp, has
announced that they will pay anyone
who gets his first ham ticket between
November 1, 1976 and June 30, 1977
a bonus of $25 pius $4 reimbursement
for the cost of the ham license. To
qualify, you must have purchased a
Yaesu FT-221 (the 2m SSB-FM-AM-
CW transceiver) from an authorized
Yaesu dealer. A copy of the license
and the bill of sale will bring the
borus.

Big deal, you say? When you con-
sider that there are several million
CBers out there who are candidates
for ham tickets and that the Yaesu
nationwide publicity and advertising
program for the above bonus will
undeubtedly stimulate interest in
amateur tadio, it 1s indeed a big deal.

APPLYING FOR EMPLOYMENT

My recent plea for help at 73
brought in quite a bunch of resumes,
most af them very poorly done.

Look, fellows, when you are look-
ing for a job, you are selling yourself,
so make an effort to do just that. For
instance, you'll find that few prospec-
tive empioyers are interested in why
you want the job. Fellows who write
to me and tell me that they would like
to live in New Hampshire so they can
climb mountains are not convincing
me that | really need them with /3.
Fellows who are unhappy with their
present jobs and are looking for some-
thing else . . . anything else . . . are not
very persuasive.

The chap who sends a letter to me
giving me the reasons why he will be
of value to 73 ... telling me what he
can do and what he would like to
learn to do ... heck, | wouldn't even
need an opening for him, I'd make
one. What employer will turn down
someone who shows how he can
increase the income of the firm
substantially? Or cut expenses?

Some employers put a lot of stock
in schooling . . . 1 tend mare to want
to know what a chap has dene for his
previous employers how much
interest he has in learning ... how
much he is into working . . . how well
he gets aleng with others. And the
chap who shows that he has encugh
interest in working for 73 to do some

research has a big advantage. .

A fellow might visit a few ham
stores and get opinicns from dealers
about ways for us to do better in
selling 73 bulk copies to them . .. or
in selling the 73 books to them . ..
and then write to me and mention
that among the things he’d like to do
is help with increasing sales through

dealers . .. for instance . .. etc. That
shows interest, resourcefulness, and
imagination ... and almost any

employer will sign you on immedi-
ately.

ARRL TO SPEND $300,000

Did the directors vote this enor-
mous sum to help amateur radio
prepare for the 1972 ITU conference?
No ... well, perhaps it will be spent
on a nationwide publicity and adver
tising campaign to help amateur radio
grow? No ... the fact is that that half
million dollar building everyone
pitched in to pay for a few years ago
is a bit cramped and rather than either
streamline operations or double up a
bit, they feel that they really must
add to the building. $800,000 worth
of addition!

Will we have another building fund
drive?

Youngsters may not have heard
about the Tast building fund drive. Let
me tell you about it briefly. For many
years the League was operating out of
West Hartford and putting aside
money for a new building. They had
about a haif million stashed away for
this. Then came & new director . .. a
shrewd one. Why spend ali that
money when you can get the members
to donate enough for the new build-
ing? Sure enough, he was right, and
the League ended up with money in
both pockets. The part that | enjoyed
the most was when they sold the old
building for a half miilion! Who says
non-profit organizations can't make
money . .. millions of dellars? Since
very few members make the effort to
get the yearly ARRBL report ... or to
read it, hardly any members are aware
of what is reaily geing on.

| suggest that the League should
have another building fund drive to
build on the new wing ... and take
the $800,000 and use it to field a
couple of ham ambassadors to the
smaller countries of the world who
will swing the votes in a couple of
years . . . the votes which couid make
that new wing unneeded.

A “bravo” for ARRL director
Griggs, the only one with the guts to
stand up against Baldwin on this utter
waste of membership funds.

MNOTE

The Ancient Aviator has not
flown the coop — he is merely on
vacation. His column will be
resumed soon. Also, our Con-
tests, Oscar Orbits, and Propaga-
tion columns will continue on a
regular basis beginning with the
danuary issue.




There is no substitute for quality, performance,
or the satisfaction of owning the very best.

Hence, the incomparable Hy-Gain 3750 Amateur
transceiver. The 3750 covers all amateur bands
1.8-30 MHz (160-10 meters). It utilizes advanced
Phase-Lock-Loop circuitry with dual gate MOS
FET’s at all critical RF amplifier and mixer stages.
There’s a rotating dial for easy band-scanning and an
electronic frequency counter with digital readout
and a memory display that remembers frequencies at
the flip of a switch. And that’s just the beginning.

Matching speaker unit (3854) and complete
external VFO (3855) also available.

See the incomparable Hy-Gam 3750 at your radio
dealer or wnte Department MM.

3854 3750 3855

There is no
substitute.

®

We keep people talking.

Hy-Gain Electronics Corporation _
8601 Northeast Highway Six; Lincoln, NE 68505 et G



GUAM: A WINNER

MULESHOER

Just a few lines to let you know
that the reprogrammable 1D described
in your Aprii ‘76 issue is a winper. My

compliments to Bob Glaser WA3MSW -

and you for publishing a good work-
able and easily reproducible construc-
tion article (my copy of the iDer
works great). Myself and some of the
others here on Guam are making good
headway on setting up a 16/76
machine. Right now, the only circuit |
haven’t been able to come up with is
one which would take the output of a
touchtone decoder (NESB7s, 74025,
et. al.) and convert it to Ma Bell
compatible dial pulsing. |f you or any
of your readers happen across such a
circuit | sure would appreciate it.

More en the 16/76 repeater: Hoped
to have it operational about 1 Oct 76,
but with the insvitable wait for
licensing it could take much lenger
{ordered my own KGB secondary cal}
in June with no resulis so far). At
present there are no active repeaters
on the island, although members of
the Marianas ARC are diligently
working (especially K7IRG/KGE) to
restore their 34/94 machine. It seems
they have a combination of duplexer,
control circuit, and site problems at
the moment, which don’t lend to a
speedy solution.

Visitors to Guam should find a
welcome reception on 94 simplex in
the meantime, and later on (hope-
fully) both the 34/94 and 16/76 open
machines.

Bill Howard K1LNJ/KG6&
' Guam

So who visits Guam? — Wayne.

TOO GOOD?

1 must register my frusiration with
the quality of 73. It's too good. | take
2 large number of diversified maga-
zines, but most of them have enough
uninteresting material that | can skim
them in short order. However, when
my monthly 73 arrives, | get nothing
else done for days, because 73 is so
interesting that | find | must devour
every word. Seriously, keep up the
fine work. it's really amazing how you
consistently maintain such high quali-
ty, month after month.

Stan Tippin WAVMR
Niceville FL

Baloney, Stan, it isn’t that good. —
Wayne.

Since CB radio has becoms so
popular, many of my customers have
gotten rid of their telephones and
gone exclusively to the CB radio in
order to communicate with their
friends. That was the reason | got CB
for my truck ... | can't confirm
appointments by carrier pigeon or
smoke signal. And Wayne is right . . .
it's darned handy. | have found
another side benefit of it. I'll tell it by
the example of last Saturday night: |
was shoeing horses in the Milwaukee
area all day Saturday. !t was 9:30 or
10:00 pm when | started home, which
meant |'d get home sometime around
midnight. 70 or 80 of those miles are
interstate highway. | put the {ham
radio) bug into the ears of a lot of
those truckers ... my “handle” is
Muleshcer ({"horseshoer” tends fto
come out of the radio sounding like
"whore-shoer” and we don't. want
that!), After the truckers get'over the
first shock of finding out that there is
a female professional horseshoer in
the world, they ask'a lot of questions.
I try real hard to evangelize in the
name of hamming, and Saturday night
alone there were at least 6 different
voices that kept interrupting and
asking me for the name of: ‘'that
magazine with the friendly name.”
Thay were all really intrigued by the
prospect of being ‘able to talk legally
with someone several states away. Cne
of them wondered about getting
““Smokey reports” from Europe
{maybe he drives an amphibious
semi?). | keep telling them that
“anything 8- and 10-year-old kids can
do, they can do, right?” It gets to
them, apparently. Even though
neither of us has been able to scare up
the time to go and take our license
exams, we have spent a lot of time
passing on the word about amateur
radio. If any of it “takes,” it will have
heen well worth it. | was wondering
about the likelihood of geiting new
blood into amateur radio before
Wayne started pushing it in his
column(s). Keep it up, Wayne. Just
because a lot of those CBers are
interested only in “broadeasting'
doesn’t mean they all are. There is a
lot of talent out there that will be
wasted as far as ham radic is con-
cerned if we don't alf get out there
and evangelize. What you don't use,
you lose, and if we den’t get mare
bodies into ham radio’s ranks, we’ll
lose a lot of our space. |1 may well be
that many CBers wiil get invelved in
ham radio because of the crush on the

CB channels — as well as out of
curiosity about the workings of “that
box’* under the dash. If we are to
keep what we have in the way of air
space, we have to welcome them with
open arms, and this is truer if we hope
to expand our air space. One of the
biggest “selling points’” of CB radic is
its family atmosphere. CB breaks are
family affairs. Hamfests dont seem to
be. i've never been to a break, but |
hear a lot about them because of the
antenna on my truck. And they
emphasize “friendly” and "inexpen-
sive” entertainment. Hamfests are
friendly, but they are expensive and
tend to be overwhelming fo the
newcomer. Even 73 tends to err
slightly in this direction . . . those ads
for gear have terrific price tags. The
equipment is probably worth it, but
even a kit sends too many potential
hams racing back to their CBs. Let’s
face it: To a guy with a nen-working
spouse and 2 or {ugh!) more children,
$400 to $700 for a transceiver is
frightening. And then there's all that
“other equipment.”” We nesd mare
articles on good guality stuff that a
person couid put together “as the
money becomes availabie.” Besides,
those how-to articles and the attitude
that goes with them are among the
best selling points of amateus radio.
Well, enough haranguing. As some-
one who intends to get my Advanced
ham ticket soon, | have a wvested
interest in seeing to it that there will
be plenty of space in which to “do my
thing’” after ail that effort. Besides,
knowledge should be used and passed
on — and our fund of it expanded. We
can't do that withoui getting more
people involved in hamming.
Thanks far the forum.
Carol G. Sakowski
Mt. Horeb WI

So what ham can afford a non-
working wite? — Wayne.

NAVASSA, AGAIN

Would you please publish the OSL
address for YB@ABY, as via KBDX/4,
11104 Seaglade Drive, Pensacola FL
32507. QSLs for 1971 WREXD/KC4
Navassa Island operation should go to
the same address.

Dr. Richard J. Brown K@DX
Pensacola FL

300 MILE ATV!

On Oct. 3, three Ohic siations,
WABRMC, WABZIG/8, and WBDMR,
received standard scan pictures from
WIZIH. Bill WBDMR, Columbus OH,
estimates the path to Ron WY9ZIH,
Hickory Hills IL, to be 300 miles, Ron
runs 500 W to 4-24 ¢l, yagi array. Bill
runs 50 W to a 48 el. collinear array at
40 feet. Art, Dale and Bill report that
this ATY coniact may be & new
record.

Bill Parker WBDMR
Columbus OH

HITCH A RIDE

The letter from John Halliwel!
prompted this writing. As | read it my
mind wandered back the 20+ years to
the days when | was trying to first
grasp electronics. Remember “CARL
& JERRY" and the CK722 (I still
have my first one},

To all young electronics enthusi-
asts, may | suggest they contact a
local ham (hang around a Radio Shack,
hams are in and out all day) and hitch
a ride to a hamfest where ham and
electronics magazines can often be
found for less than a dime each, then
READ READ READ! It's amazing
how the pieces will fall into place.

How many times have you seen a
young perscn with a parts list being
given a hard time by some power-
crazed clerk? | am slow to anger, but
this enrages me. | jump all over the
clerk with both feet and have ended
up donating parts from my junk box.
Next time vyou see this happening,
remember when vyou were young.
Jump in and reach out — it feels great!

Richard Wright
Tiffin OH

DARTS AND LAURELS

First the praise: 73 is a fantastic
magazine. Between myself and my
friends, we get about all the popular
ham radio rmagazines currently being
published and we all agree that 73 is
TQOPS. The ratio of technical articles
to ads is excellent and the class of
those articles is also very good. Your
policy in allowing only reputable
firms to advertise in 73 is aiso much
appreciated; | have purchased several
items from firms listed and can only
say that | have had the best of service.

Now the criticism: Judging by the
fact that in almost every country that
I have visited (I am in the airline
business), 73 can be found on news-
stands throughout the world, it can be
assumed that you have a substantial
export mailing list and it is on behalf
of your many overseas readers that |
make these points.

1. We can do without the “histori-
cal interest” stuff — by this | mean
that, due to the time factor involved
in mailing to countries out of the
USA, some of the data and ads are of
historical interest only by the time the
magazine reaches the subscriber.
Propagation charts and some ads
which offer Specials valid during the
month of publication only are exam-
ples of what | mean. While it is
realized that the gréat majority of
your readers are in the US, please give
a thought to those keen readers in the
far-flung outposts of the empire' who,
after all, do pay the same maney in
subs and who would certainly appre-
ciate this consideration,

2. These new-fangled names, and
especially the abbreviations, for the
latest generation of 1Cs are most
confusing to the casual reader. Would



it not be possible to include an abbre-
viation list so that we can decipher
Naked RAMs, ROMs, PROMs, MOS,
CMOS, AND, NAND and the suchlike?
Street names and signs are for people
who donrt know the wayl! A perma-
nent abbreviation list and perhaps
explanatory notes would be most
helpfui.
Thanks tor a really great magazine;
may your shadow never diminish.
Rob McGrath ZL1BFF
Auckland, New Zealand

Advertisers, please note! — Wayne.

USE IT OR LOSE IT

| have just tonight bhad the oppor-
tunity to speak with FCC Chairman
Richard E. Wiley on a listener
response radio program aited over
KRLD-AM in Dallas. The two hour
program included Chairman Wiley,
Commissioner Benjamin L. Hooks,
and several FCC bureau chiefs. After a
wide-ranging interview and discussion
of broadcasting policies, political fair-
ness considerations, and CB problems,
telephone lines were opened for
listeners to call in and discuss any
subject with these FCC executives.
Though several gquestions touched
upon amateur radio and CB expan-
sion, ¢ believe | was the only ham to
call in and confront the Commission
representatives with what | consider
an important, and so far unresolved,
question in the minds of radio ama-
teurs: the potential loss of spectrum
now allocated to the amateur service
for the provision of a ""citizen’s band”
available to auto makers and radio
manufacturers, so that they may sell
to & new market factory option two-
way radios in new automobiles.

The following is a literal transcript
(from my tape recording of the broad-
cast) of my guestion and the Chair-
man’s reply . _ .

WASRON: *Good evening, gentle
men. | am a radio amateur calling
from Austin, Texas, and | wanted to
ask Chairman Wiley about rumors and
allegations we've been hearing for
about three vyears now that major
automobile manufacturers and other
electronic industries and associations
thereof have been putting pressure on
the FCC through the Otfice of Tele-
communications Policy, and perhaps
the White House itself, to take away
from radio amateurs certain frequen-
cies, particularly in the 220 to 225
MHz band, to provide a Citizen's
Band, a new Citizen's Band for them,
so that auto manufacturers can install
factory two-way radios in automo-
biles. | wonder if Chairman Wiley
could assure the radio amateurs
tonight that frequencies will not be
taken from their service to provide
this new Citizen's Band.”

FCC Chairman Richard E. Wiley:
“Wel{, the Commission hasnt made a
final decision on that. Let me say that
there are a lot of problems in the
224-225 band, technical problems as
well as policy questions, and | have

some personal reservations and doubts
that we will ever make that decision,
but the Commission has not yet made
a final determination in this regard. |
happen to think the next expansion of
CB might well be at 900 MHz, but
that’s a decision down the, down the
trail a bit.”’
| thought that you would be inter-
ested, as | am, in the FCC’s current
thought over the '“224-225 band™
proposal, and the possible pressures
that are being brought to bear on this
guestion. | feel somewhat heartened
by Chairman Wiley's apparent per-
sonal resistance to re-allocate these
amateur frequencies, but | wish that
he had denied outright the rumors of
strong political and industrial lobby
pressures that 1 alluded to. | would
feel so much better about cur chances
to preserve our amateur frequencies.
J. R. Johnson WASRON
Austin TX

DX TKS

Greetinds to all at 73 Magazine.
Keep the good work going, it is the
day of the month when 73 arrives.
Please ask your advertisers to mention
if they sell overseas. Hi.

S. K. Mogensen OZ6SM
Aabybro, Denmark

KEEPING UP

| want to report outstanding service
from one of your advertisers — James
Electronics, 1021 Howard Avenue,
San Carlos CA 94070.
Piease keep the digital stuff rolling.
| didnt like it, but have realized it is a
necessity, especially as | do some TV
repair and new sets use more and
more, If | den’t keep up, using 73, |
might as weil retire. Thanks for the
best mag in the field.
John P. Dieringer W6RVP
Los Angeles CA

Here, here, — Wayne.

ROLLING BILLBOARD

I thought | would drop vyou a
picture of my second hobby. My
rolling billboard is actually a2 1961
Chrysler. The idea for the message
came from you and your mag The
parking lot at the local asphalt oval
looks like a 27 MHz antenna farm. |
would say | have a pretty good
“radic” audience.

| was going to run some 2m maobile
on the track, but it gets awful
crowded and everyone seems to be in
such a hurry. Besides, the QRM is
terrible!

Shown in the pic is my body {still
in one piece), my trophy (amateur
division}, and my checkered flag. It is
one of many wins (actually it's one of
three).

The old asphalt oval is a lot of fun.
| get into a lot of DX pileups on the
ham gear on Saturdays and a lot of
retaining wall (and misc. autos) on
Sunday. |'ve never been hurt on the
track, but | have gone through a few
pair of skivvies.

Oh well, the racing is over for this
weekend and this year. The “bill-
board” is safely tucked away until
next year. | guess till then it’s DX
pileups all weekend. Ham radio is my
#1 hobby: Richard Petty, eat your
heart out.

Richard A. Zidonis WBBVBS
Cleveland OH

13 DOWN, 21 TO GO

| just thought you would like w0
know that your code tapes are just
great. | started with the six wpm, and
had it down pat in about three weeks.
Then | bought the thirteen wpm tape
and in about one month | just could
not copy it. | just coutdn’t get past
the ten wpm hump. Then | bought the
21 wpm tape.
| drive around a lot and | took the
tape with me. Instead of listening to
the radio, 1 listened to that tape.
About 3 weeks later | had the 13 wpm
tape down pat. | have been listening
to the 21 wpm tape every time | geta
chance. | can almaost copy it petfectly,
but every once in a while | hit a
bump, especially on the Zs, 6s and 4s,
as they sound se much like 7s, Bs and
Vs, Hi, hil
I would like to know if you make
or have a 25 wpm tape; if so, 1 would
like to get one. | know if | listen to it,
I will get the 21 wpm tape down pat.
My way of thinking is, if you can't
copy 13 wpm, go to a 21 wpm tape.
I got my Movice call on May 18,
1976, in less than five months, and
your tapes have helped me 50 much |
wanted td let you know about it.
Frederick J. Feddersen WN1YDC
Londonderry NH

Sure, Fred, we have a 75 wpm tape,
$3.95 postpaid, Have fun., — Wayne.

CO DX, CQDX

Please pass this information to all
DXers.

We are once again on the YASME
trail. This time our Worldwide
YASME DXpedition is literally fol-
lowing in the footsteps of Danny Weil,
the first radic amateur in the world to
go forth on a sustained full-time
DXpedition.

Like Danny, we are starting this
episode of our DXpedition from the
American Virgin Islands and under the
guidance and help of Dick Spenceley
KV4aa, Dick, who is now 71 years
cld, spends several hours on the air
every day. Dick and his wife, Anna,
are both very active and look and act
much the same as they did when we
visited the Virgin Isiands 20 years ago.

We will remain here one month,
operate all bands, phone and CW,
signing WBKG/AJ3,

From here we plan to visit and
operate from alfl nine of the VP
countries, Waich for us and work us,
but anly one QS0 per band per mode
please.

Lloyd Colvin WEKG
Iris Colvin WGOL
American Virgin lslands

t'm jealous as all heck. — Wayne.

SYMPATHY

After reading WB8SWD's letter and
your response in November's 73, |
could not resist getting into the act.

As one who has been an active
amateur for almost 25 years, and who
has been a close and concerned
observer of the amateur scene even
longer, | cannot but sympathize with
OM Torossian's view,

What we really need is not large
numbers of new licensees but more
efficient freguency utilization by

those presently licensed. | realize, of
course, that getting amateurs to make
more logical and effective use of the




amateur bands is probably a lost
cause, but feel it worth the effort to
try, rather than expend our snergies
recruiting more licensses who will
prabably follow the example of their
peers and cluster in the same spots,
compeounding the problem instead of
solving it.

And why must all newcomers
“come into amateur radio via the
lowband $800 transceiver route”?
With home brew or kit-based equip-
ment, a person can get started in
amateur radio for a helluva lot less
than $800.

There are no easy solutions, but
let's spend a little time and effort
solving our present problems rather
than rushing to create new enes.

Morgan W. Godwin WA4WFL
New York NY

Trying to start a new trend, Morgan?
— WWayne.

STILL WAITING

I just thought t would let you know
that 73 is the best amateur radic
magazine in the world! Yes — the
world! I've had them from all over:
Australia, U.K., Germany, U.S.A.,
Hong Kong. Nene comes close to 73.

The mail from Peterborough is
good, too. | got May's issue in May,
July's issue in July, and September’s
in September. I'm still waiting for
June’s issue of QST, and July's, and
August’s, etc.

Keep up the good work, and you
can put my name on the list for the
next 3 years.

Baden J. Melhuish ZL3THO
Christchurch, New Zealand

IMPRESSED

I have just received your November
issue of 73 and wanted to say | was
very impressed with it, Your articles
on different computer and IC projects
are very helpful to me as a beginner.
Yours is the first magazine | have read
that has a full catalog for another
company. With that and your limit of
just a few pages instead of haif a book
on the contest winners, | think | will
have good reading for the next three
years. Keep up the good work,

Les Sullins WBRKFK
Kansas City KS

BE CAREFUL

The audio of the TR2200A can be
improved by a field modification —
two 1/16 inch holes drilled in the
back of the microphone.

I recommend that you take the
back off the mike and drill the holes
just above the “n"" and “m" in the
word “'Dynamic,” and then reset
audio gain and deviation for a vastly
improved radio.

10

Circuit boards, schematic diagrams,
beautiful photos, and detailed instruc-
tions are not available, Just be careful
— the microphone element itself does
not need two 1/16th inch holes! Only
the back of the casa!

| enjoy reading your magazine.

Robert Behar WA4HCI
Columbus GA

Holy mike-ral. - Wayne.

DRAKE SCORES

What with all the publicity about
the rip-offs by Trigger Electronics, |
thought | would add my bit about a
company that offers excellent service
after the sale — R. L. Drake. | had
occasion to utilize their service on my
T4XC, which had developed a recur-
ring problem with the balanced
modulator, and | would like to
reassure your readers that R. L, Drake
Company certainly stands behind
their products and really practices
excellent customer service relations.
Mr. Bill Frost of the Drake Service
Department was most helpful and
cooperative. | find it quite refreshing
to find this attitude in @ company in
this day and age.

Mark Witmér WABFXM/9
Great Lakes 1L

THE VLF CAPER

| {and others) would like to see an
article or two in 73 on construction of
simple VLF Ivery low frequency)
antennas and receivers or converters
And what, exactly, is propagation like
at VLF? Believe it or not, it is very
difficult to find anything on this
subject, although I've found a few
incomplete hints here and there. I'm
certain that many 73 readers would be
interested, provided they would be
toild as much as possible zbout the
intergsting, weird, secret and some-
times totally inexplicable things going
on down at VLF,

It is theoretically and in fact pos-
sible to radiate any frequency above
zero Hz as rf and to receive it — no
rmatter how low. During WW [} the sly
Germans wrapped a one twrn loop
antenna around & mountaia and keyed
the 50 Hz power line into it through a
transformer to send secret CW mes-
sages! This was transmitied as rf, not
merely hum. It was quite some time
before our agents learned of this,
because almost no one lexcept the
Germans!) had receivers capable of
tuning down that low. The mountain
happened te contain magnetic ores
which improved the system gain.

Large VLF antennas can operate
quite efficiently when buried and thus
fnvisible (how many don’t we see?).

Now the US government is
equipped with VLF receivers and
transmitters for certain special {and
often secret) purposes. The Navy
recently began using the 30-300 Hz
band for communication with its

submarines, as this band penetrates
water quite well. The Navy also uses
other VLF bands. {(And | meant
30-300 Hz, not kHz.}

A few years ago a US secret (CIA)
agent was caught in Cuba sending
secret messages by a complete VLF
outfit in a briefcase. Cbviously, these
frequencies are still considered "safe”
because of the general lack of VLF
receivers.

Various natural objects in space
occasionally generate  weird VLF
signals that sound like the sound track
of a science fiction movie. Lightning
also generates weird VLF gignals, and
the mechanism isn't completely
understood.

WWYV has an experimental outlet at
19 kHz and a permanent one at 60
kHz, Complex and comprehensive
time codes are sent digitally, which
should interest computer freaks. VLF
is more reliable and provides higher
accuracy than is possible with WWV'’s
other frequencies,

Perhaps you have read some of
John A. Keel's books and articles on
UFOs and other paranormal phenom-
ena. Keel knows one or two hams who
have ancient WW Orne receivers
capable of tuning down to about 3
kHz. Keel doesn't say if tubes
{audions) were used in these particular
receivers. However, tubes did exist
during WW |, though they were very
new. VLF was used extensively during
the early days of radio communica-
tions, Some transmitters used mechan-
jcal ac generators putting out rf at
below 100 kHz. This was not a spark
gap system.

The fortunate hams with these
ancient VLF receivers have received
and recorded voice transmissions
speaking no known Earth language!
They are not Earth languages in code
or Earth-language sounds in code.
Qccasionally it sounds like dogs
harking to each cther, but usually it is
a definite but unidentifiable language.
Expert linguists have listened to the
tapes and have been unable to identify
the fanguages used. Keel suspects that
these transmissions are preciseiy what
they appear to be — unearthly — that
these are UFO communications, that
the UFQO entities know that we have
very few VLF receivers.

Maybe our government knows
much, much more about UFOs than
they admit.

Designing a reasonably simple but
reasanably sensitive and selective VLF
antenna and receiver or converter
would not be without problems. For
example, it would be difficult to
physically realize the tuning circuits
with standard, readily available
compaonents. The coils would require
far more inductance than is usually
used in receivers and converters.
{Early receivers often had huge coils.)
This problem wouldn’t be so bad if
you want a single frequency receiver
or converter, but | want one capable
of cevering the whoie VLF range, so
that | could tune around and perhaps
discover something interesting,
Neither would standard tuning capaci-
tors be optimum for VLF. The solu-

tion might lie in one of the new

technigues to synthesize inductance
Or capatitance.

Clyde E. Wade, Jr.

Little Rock AR

Sounds like a bunch of bat guano to
me, Wade. And as far as tuning in
audio frequerncies is concerned, it
doesn’t take huge coils, only some
audic transformers. Once you've
received the audio signals from an
antenna, they are autio signals. If you
transmil them by ether via an anten-
na, then they travel at the speed of
fight ... if you put them in a loud-
speaker, they travel at the speed of
sound. If you detect the sound waves,
you get audio . . . and if you defect
radio waves at eudio frequencies, it
should be audio. Is there something |
dan’t understand? — Wayne.

HATS OFF!

Just a short note to let you knowr |
appreciate and am wholly in favor of
your attitude towards your adver-
tisers. V'm particularly in favor of
having wvour readers applaud the
specially good ones.

In  that category, here's some
applause for Tufts. | recently made a
couple of crystal orders to them,
which were both delivered with what |
considered amazing speed. On the
second order | had a crystal which
wouldn’t net quite right so | returned
it to them. | mailed it back from
Arizona on a Monday and was abso-
lutely amazed to have the replacement
crystal back in the Thursday mail. My
hat is off to Tufts — they have one
satisfied customer.

Bill Hosking W7JSW
Scottsdale AZ

WARBLE, WARBLE

You can put Bullet Electronics
back on your list of great people.
Apparently the biggest probiem | had
with them was due to the mail system,
as | got a refund check and a Warble
Alarm for all the problems. It turns
out they were out of stock on the
product | ordered. Enclosed is a sub-
scription request for Kifebaud Maga-
zine.

Martin Peck WB@JMO/KGE
Guam

What do vou do with a Warble Alarm
on Guam? — Wayne.

COUNT YOUR BLESSINGS

Fhought you might like to know
what amateur radio in Okinawa,
Japan, is like. | can speak only for
American hams who are servicemen
and women stationed here, but our
brothers and sisters in the states have

Continuad on page 140
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Looking West

Bill Pasternak WAGITF
14725 Titus St. #4
Panorama City CA 91402

Those of you who happened to
read my special article on total
coordinated band planning last June
may remember that | stated therein
something to the effect that the
multi-mode VHF transceiver would
have a rather large effect on the
operating habits of many an amateur.
This innovation would not only puta
bit of diversity into the aforemen-
tioned “operating habits,”” but would
also call for a revision in our thinking
in matters of VHF coordination so as
to protect the integrity of all VHF
special interests, not just VHF
repeaters. Perhaps a better term than
coordination would be band planning,
total voluntary band planning from
within the amateur community.

While the mail response to this
article was abhout evenly divided, it
seems that the greatest flack was
received from “repeater people,” both
owners and users who felt that while
coordination was important for their
mode, the same did not held true for
other modes., On the surface, and
most importantly by today's operat-
ing standards, a good part of their
reasoning may hold merit. The
oppenents cite the fact that repeaters
are coordinated to specific channel
pairs, while other modes have the
ability of a VFO to scamper about the
band. Fine, but what these repeater
people fail to understand {due mainly,
| suspect, to lack of knowledge on the
way these other modes operate) is
that in many areas 35B is beginning to
channelize itself in a similar way to
the way FM and FM repeaters chan-
nelize. if vou are involved in VHF
modes other than FM, vyou will
probably understand what | mean by
“orotected calling channels,” “DX

monitoring channels,” “local rag chew
channels,”” etc. In different parts of
the country the terminology differs,

Among the attendees was KTLA-TV personality Johnny Grant WAGMJV, here

but the object remains the same: the
setting aside of specific frequencies,
mainly on two meters around 145
MMz, for a dgiven specific use on a
gentleman’s agreement basis. Does all
this sound a lot like both channeliza-
tion and coordination? Are the
sirnilarities now a hit more evident?

| suspect that as mare amateurs get
their hands on these little gems, some
form of “coordination” will take
place, whether it's national in nature
or just on a local level. However, we
have a rather special opportunity right
now, an cpportunity to get those lines
of communication built and to work
together on a level not limited to the
coverage area of our favorite repeater.
We have an opportunity to plan for
the future in a manner not normally
within our reach. Getting to know one
another on a local level is the first
step, learning a bit about the other
guy's favorite mode of operation is
the second, and learning to interact
with cne another is by far the most
important.

Cail it band planning, coordination
or what have you. For each mode and
each special interest to assure itself of
fongevity and viahility, ‘‘coordina-
tion” on some level will happen.
Wouldn't it be nice, though, if we ail
got our act togetber and were the
same nationally? To that small minor-
ity of “FM repeaters only” people
who seermn critical of the ideas of
others, remember that those band
planning other modes learned their act
from what you have accomplished.
You were the ones who succeeded in
doing the impossible when virtually
everyone thought it could not be
done. You provided the leadership for
yourselves, and whether you realize it
or not, you seem to have done so for
others. Your obligation is clear: to
offer guidance to others when they
request it, regardless of what mode
they may operate. It's the unwritten
obligation of the brotherhood upon
which amateur radio is buitt. 1t's also

being greeted by Jim Hendershot WAGVOP of the SCRA.
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part of the challenge of amateur
radio’s future, and the official statis-
tigs seem to tell us that we're growing
in  number. Amateur radio going
public through a rather well-coordi-
nated public relations effort seems to
have turned the tide. This means more
amateurs and this in turn means more
individuals invoived in each mode. To
VHF and UHF this means more
repeater operators, more repeaters,
more RTTY, SSB and probably even
more AM among other modes. Even
more ATV. Each group will indeed
need spectrum and, by carefully
planning now, we can make sure that
it's there in the future. Think about
it!

While on the topic of modes other
than FM, and specifically speaking
about two meter SSB operation, let
me introduce you to a rather inter-
esting group out of Fort Worth, Texas
known as ‘'Side Winders on Two'’ or,
as they call themselves, simply
“SWOT.” Len Hoops WBITA, SWOT
Secretary, was kind enough to send
me a press release about the DX
accornplishments of his group and also
put “LW" on their newsletter mailing
list.

More about the DX in a moment,
but first a bit about the group itself.
These are a group of amateurs inter-
ested in seeing what can be accom-
plished without the use of a radio
relay device on the two meter band:
to see how far ope can talk using
other modes and operating procedures
that can’t be found on £M repeaters.
They see this as an exciting challenge
to their individual and collective skill,
and this summer the perseverance of a
number of their members paid off. On
July 29, 1976, four of their number
had the opportunity to make DX
contact with a number of California
stations. On the Texas end there were
WBSMEV, WBENLB, WBSACO and
Len WBJTA, The stations that they
worked were WAGOOC, WBGHDB and
WABDV X in LA, as well as WGDFPD in
Fresno. In addition, the report con-
tinues that another SWOT ‘member,
WABSMA, in Vernon, Texas alsc
050ed with WBGEHDB, and KBUGM
while mobile near San Antonio also
worked a &-lander. Bill Brady
WBEBHDB happens to be a friend of
mine, and when | caught him on one
of our local FM systems, confirmed
his contacts.

In a rather beautiful letter from
Len at a later date, he gives credit to
the advent of the multi-mode VHF
transceiver for providing more diver-
sity to his operating habits and giving
him the chance to get invelved in SSB
and two meter DX chasing. | have said
many times before that a whole dif-
ferent world exists below 146 MHz
and SWOT is another example of this.
Just tune down there, or to six, or to
the low end of 420 to see for yourseli.

Now ... part two of K3BNS in Los
Angeles.
Even “Locking West” got its

chance now and then to pose a few
guestions to John. Among them was
one that | feel is rather important,
because in my opinion John’s answer

gives a bit of a hint as to what future
reports on restructuring and deregula-
tion might hold and, moreover, who
will help him in formulating same.

My question was as follows: 10
meter repeaters are now legal; cross
band repeaters are legal; Technician
class operators are coming out on 10
meters. Is anything going to be done
about this and where does a Techni-
cian class operator sit if he happens to
be on a repeater that is being repeated
to 107"

John's response was this: “We have
an outstanding decision to make cn
20282, You know that was very care
fully labeled ‘First Repert and Order”
{virtually everycne in attendance
laughs at this comment) and that
business of the 10 meters would solve
a problem if we want ahead as pro-
posed. {I must assume that this is a
reference back to my question as
asked and the content therein.} But |
think there is another issue we've been
kind of waiting to hear people start
talking about, and that's with this
newest change and the new structure
we have, which 1 guess everybody's
reasonably happy with. The only
difference now between Technician
and General is that code test ...
telegraphy .. . that's the only differ-
ence in the requirements. So what
shotild be the difference in privileges?
The communlcations act says that the
FCC is responsible for establishing
qualifications for radio operators and
making sure the license (possibly
licensee ... a case of tape drop-out
muffled one word here} and the
qualifications as established are con-
sistent with the duties they have to
perform.”

Questioningly John continues:
""Maybe they shouid be given ali the
General phone frequencies ...7 We
thought that might be something that
amateurs might want to cogifate.”

Now back ta same guestions posed
by others present: “There have been
some bills in the Communications
Sub-Committee {referring to Con-
gress}; one in particular is there right
now about foreing the entertainment
{electronic) industry to improve their
designs so that they woutdn’t be so
subject to interference. | understand
that the Commission has been asked a
number of times in the past to present
an epinion on these bills, either pro or
con, and they failed to do so, and this
has happened now for a couple of
years. Do you know what's happening
now on that?”

John: “Yes, they're waiting for the
Congress to ask them what it is;
they've been asked by everybody
other than Congress, and it would he
inappropriate or presumptive to
comment on anything that is still in
sub-committee. The Commission has
not taken a position; I've heard it
discussed both ways. The problern of
susceptibility goes far beyond just
television receivers and radic receivers
and so forth, You know we have some
unplanned receivers; I'm sure you've
heard the stories about the public
address systems, organs and stereo
amplifiers in churches that pick up



some things at inappropriate times.
Whether the Federal Government
should be getting into regulatory
matters to that detail in the present
climate — well, | am sure you appreci-
ate how that might be,”

Question (same guestioner pursuing
the point): “Well, with ali the RFI
complaints | am sure are down at the
office there in Washington, it would
seem it would present a pretty good
argument in favor of some more regu-
lation on the [efectronicl entertain
ment industry; at least someone
should be made aware that this is
available for Congress to look at.”

John: ““There would have to be a
great deal of funds, of course, to make
that system work. Our labs would
have to be enlarged, for instance, and
the staff enfarged, and standards set
on all this equipment; they would
have to be brought into the labs to
make sure they meet all these stan-
dards and it sort of elevates that
whole area maybe beyond what a lot
of people think it should be; that’s
where the dilemma occurs.”

For some reason, the subject of CB
radio and the CB service was on many
minds. A number of guestions were
asked about CB and CB expansion.
Among them was this one: “'I've read
in the newspapess that 40 more CB
channels {note the questioner’s error in
stating 40 more rather than 17 more
for a total of 40} are being opened as
of the first of next vear. In view of
the well-publicized chaotic conditions
which have prevailed on the CB bands,
and the amounts of illegal activity and
the inability of the regulatory agencies
to control this, what is the reason for
giving CB even more channels than
they have now. Can you answer that,
please?”

John {his answer very concise and
1o the point): ""Yes, that's what the
public wanted and of course the
Commission is there to serve the
pubiic."”

Question: “Back oa the subject of
licenses: For instance, you have a
mail-order license. As of the 23rd of
July, you have grandfathered all
Conditional Technicians to be as
normal Technicians, is that right?”
John responds affirmatively and
questioner continues: “"Since you are
already a Technician, you've passed 5
wpm; do you have to retake the
written examination when you go in
front' of the FCC examiner for your
General?”

John: "Npo, you just come in and
take your 13 wpm and then you get
the General.”” Questioner thanks John
and then John kiddingly adds: “"Hope
to see you there shortly.” This brings
a chuckle from the crowd and John
continues: i think we have come
maore than halfway; | think you ought
to come a little bit too. The Techs |'ve
talked to have all expressed their
desire to move forward.”

Question: “John, I'd like to com-
pliment you on getting that Tech-
nician and Novice thing together; you
know, the idea that the Technician
now can also use code. | think we're
all anticipating when the second shoe

will drop with regard to the other
things that are in the ccoker. Do you
have any idea when we'll be getting
some further information on some of
the other proposals that have actually
been sent forth?”

John: “Yes, you know we got that
through. | had o literatly stand up in
front of the Commission and swear
that absolutely nobody would be
unhappy with those changes we made
and | think that my credibility is still
good, so maybe we can move an to
some additional things. One | get
asked about a lot is the additional
phone privileges for Technicians; |
think there are sorne sub-bands in there
we propose to eliminate, maybe move
down to HF and so forth. | know that
all the Techs are interested in that,
but | don’t see all the hurry. ! really
think the Techs have made out pretty
good in this; it’s even easier to move
up to General and so forth. I'm sure
we don’t want to have everybody take
the Novice license, move on to Tech
and then just stop. We want 1o leave a
little bit of reasan 1o move on up.”™

One particular questioner became
involved in a rather interesting two-
way Q&A period with John on the
subject of willful and malicious
jamming and what could be done by
both amateurs and the Commission.
Earlier, during the seminar, John had
described working with the local FCC
engineer in charge as a starting point,
but the information garnered from
this particular Q&A sub-section is
particularly interesting. Here is part of
it:

Questioner: “Many of your local
police agencies have reserve programs;
you have reserve officers and deputies,
Is it conceivable, since you are a
regulatory agency, to appoint Field
Engineers [l assume that the ques-
tioner refers to appointment on a
voluntary non-remunerative basis},
either electronic engineers with many
years amateur experience or perhaps
pecple in the Depariment of Justice
who can prosecute, or sworn officers
of local police agencies who are also

amateurs? s there any such thing
possible?””
John: i don't know. That was

brought up by several police officers
on occasion to me and |'ve checked it
out with our attorneys and they're
not quite sure if the ‘Act’ does
permit that or not. We've also thought
about the creation of, for lack of a
better term, the FCC Auxiliary. For
instance, if we could set up a good
systemn for giving examinations, then
the field peopie wouldn't have 10 tie
up the manpower; about half the
manpower is tied up in giving exam-
inations and answering questions for
the public and so forth, That money
could be reprogreammed toward
straight hard enforcement work.

“I have heard the Chief of the
Enforcement Bureau talk about this
and ask what it would take: FCC, just
teil us, how much would it take to
clean out all of it? {1 suspect this
means ail violators in both CB and
amateur services), That's sort of a
staggering thought, Maybe thats not

The S.F. Valley AR.C. honored John by awarding him

|

“honorary

membership,” Here John places his “Hancock™ on the bottom fine to accept

this honor.

the way to do it. The best example |
can think of is how amateurs do it; it's
got to be a self-enforcement systemn if
it's ever going to work, If you can't
get people to realize that this is for
their own benefit, then you can write
all the rules you want, you can put all
the policemen out there you want,
and it’s still not going to work. There
are still going to be those bananas who
cause trouble; and get on cur repeat-
ers and act out the writing on the
wail’s graffiti and all this other junk
they do these days. So they are
looking at other ways, particularly in
CB, to try to convince them of more
self-enforcement; they point at the
amateur service as one example of
how this works.

"'One of the things they {l suspect
this refers to questions asked by
CBers) ask is ‘What can we do?” Well, |
think a lot of it has to do with the
callsign. In the CB service it sort of
grew up that you didn't use your
callsign. You didn't identify io the
world who you were. You became
some mysterious stranger. You were
anonymous and this raised the inclina-
tion to make mischief. Now, that has
never prevailed in the amateur service.
Amateurs have always been extremely
proud of their callsigns and ~ we
probably do more arguing with ama-
teurs about callsigns then any other
thing. They're very, very proud; they
listen to the 10 minute identification
rule; some guys give their callsign 10
times in one minute {chuckle from the
audience). And when vyou have a
situzation like that, where people are
saying who they are and they're
witling to stand up and identify
themselves, they behave themselves.
They're responsible people. And that's
one of the things we always try to
point out to the CBers: use their
callsigns.”

Questioner interrupts .John and
asks: ‘| would agree with you that
amateurs dont want to be over-
regulated; | probably could speak for
everybody in the room for that. As
you very well know, it doesn‘t take an
amateur license to steal an amateur
radio; they look in the car just like

those other radies. (John interjects
the fact that his two meter radio had
been purloined, then guestioner con-
tinues.) They also got mine once, but
the point is, that once he has got it
and he can’t sell it, he plays with it.
This is mushrooming. The callsign
means nothing; you have people who
are amateurs, gualified for their
license, who don’t know encugh not
to talk to that individual and they
create ten times the problem that
would normally be.’”

John asks: “'|s that really right?
We've had that problem in our area
and in just about every case the
amateurs have been able to solve it.”"

Questioner continues: “We have a
problem here in the Los Angeles area;
it's been going on about 3 to 4 weeks
now with two particular individuals
who jump from frequency to fre-
quency. We are just now, because of
this situation, organizing a cross-fre-
quency coordination which should
have been done a long time ago. The
problemn is getting severe, in that the
amateurs are adding to it with their
own illegai comments.” {Note: For
those among you who are unaware, it
is a direct and major viofation of the
rules and regulations to enter into
QS0 with or converse via the radio
with a non-licensed/non-identified
station.)

John interjects emphaticaily: “That
does not work!"’

Cuestioner: “Yes, but it's being
donel™

John: “That's what they want; they
want attention. 1f you let them do it;
they'll just keep doing it.” (Note:
Remember that | have written in the
past about never giving any form of
recognition to one whao willfully plays
havoc with you on vyour favorite
repeater? lgnore them; T-Hunt them
down, what have you. But again — no
matter how much it hurts, never give
recognition and thereby an audience
to a jammer — never.)

Questioner: “If we can't sclve the
preblem, it will grow.”

Continued on page 132
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visiting views from around the globe

In Pursuit of the HFers

Here at 73 we receive dozens of
ham club bulletins and other publica-
tions each month. One of the newer
ones we're getting is called SS8 News,
published in Daytona Beech FL. It’s
not for hams operating SSB . . . the 20
page magazine is aimed at people
running SSB (and kWs) between the
CB band and 10 meter amateur band.

SSB News is filled with advertising
{ham transceivers, hnear amplifiers)
and advice to the so-called “HFers.”
“Your signals are heard in foreign
countries . . . and when a ham reports
a violation . . . heads will roll and tails
will be busted!” warns an article
entitled “Trouble Ahead.” The author
goes on to urge HFers to stick to the
decision of the HF Regional Advisors
meeting at Colorado Springs . . . that
all HFers use 27.425 MHz and 27.325
MHz as calling frequencies, with
27.315 to 27.585 MHz set as the “HF
band.” There's even a VHFers organi-
zation, with calls and numbers ...
but, of course, no last names.

What does the FCC think of all
this? Richard Smith, Chief of FCC's
Field Operations Bureau (FOB), put it
this way: ”I've been given the task of

stopping the Atiantic Ocean from
reaching the beach; I've been assigned
one man with a broom ... and he's
sweeping as fast as he can.” Smith
says FOB has 4 teams of agents, five
men to a team. That's twenty agents
against more than 30 thousand illegal
55B HFers! What's more, the FOB
now has /ess personnel than it did 28
years ago, before the communications
boom!

Despite the odds, FOB has managed
to make arrests and get convictions
from federal judges. According to
Smith, recent operations in Birming
ham AL, Newark NJ, and Des Moines
IA have nailed 23 HFers with fines
and confiscated equipment in the
thousands of doliars. As you read this,
FOB agents, US marshals and federal
search warrants are coming down on
another group of illegal SSB opera-
tors. (More on the latest raids coming
up.)

The FCC is concentrating on indi-
vidual users, hoping 10 prosecute
encugh of the HFers to discourage
growth of outlaw SSB. Normal
practice is to send an FOB team into
an area, monitor for several nights,

and pick out the worst of the bunch.
Then the agents visit a local federal
judge, obtain search warrants and US
marshals, and make their raids about a
week after setting up.

As Smith put it in our 73 interview,
“We don't expect to ever have the
resources 1o put a cop on every beat
... a monitoring van in every city .. .
but we do plan to use edication and
voluntary compliance along with the
federal courts when necessary,”
Education and peer pressure turn out
to be the FCC’s best weapons, due to
the extreme shortage of enforcement
staff. Smith admits he is hard pressed,
and agrees FCC can only concentrate
on the “’hard core” HFers, CBers and
amateurs.

The amateur service has not been a
major problem, according to Smith.
Deliberate interference is probably the
biggest amateur hangup, with
extreme difficulties in proving cases in
court. Smith says FOB monitoring
vans have spent weeks listening to
suspected amateurs, only to come up
empty-handed. The agents must be
able to prove where the transmissions
came from in a court of law. That

takes what Smith calls “close-in mon-
itoring,” and the record shows it's
been a pretty hit or miss operation.
(During the WESTCARS mess, several
stations were “'close-in monitored” for
weeks, with only one license revoca-
tion resulting, and that violation was
not directly related to the net inter-
ference problem!)

Net interfergnce poses a special
dilemma. Smith says there are reaily
two sides 1o the story. The net feels
that they have more right to the
frequency, even in non-emergency
situations, while the interfering sta-
tions view the net as an unofficial
theft of frequency. Smith says it's a
ticklish sifuation, which has to do
with the nature of net operations and
the difficulty of proving interference
complaints. “Amateurs as a group
must put their heads tegether and deal
with it,”" says Smith, who admitted he
did not have a solution. {Smith
himself is an amateur.)

What can the amateur do about net
interference and the HF bootleggers?
Apparently not much. Despite
published reports that amateurs
played a role in the New Jersey busts,
Smith says reports from hams can
only provide an indication of the
extent of illegal activity. Actual “close-
in monitoring” is the only answer in
Smith's view, although FCC is not
about to turn down ham help. To the
contrary, they are interested in any
information they can get. The key is
seif-policing, and field enforcement
against the “hard core” violator,
Fortunately the amateur service has
not required the kind of effort FCC is
mounting against the HFers.

Incidentally, anyone wondering
how the monitoring stations are going
to tell Novices from the rest, now that
WN calls are no more, can be assured
FCC knows each monitoring
station has direct 24 hour access to
the Gettysburg computer.

Warren Elly WA1GUD/1
Associate Editor

The 75m Follies

It's getting so that | am almost
ashamed to tune across 75 meters in
the evenings when demonstrating ham
radio to a visiter, In case you weren't
aware of it, there seems to be a group
of individuals down there who feel
they must use amateur radio as a
platform to spew forth their personal
political and sociclogical ideals, while
using the guise of an “'amateur net”” as
a cover.

| am even more angered by the
“Priscilla Goodbody’ brand of ham,
who feels it is his duty te uphold
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“motherhocd and appfe pie” by
bending the law to his own means,
and using his station 1o jam and harass
the others. Frankly, | find the jammer
even more disgusting than the rhetori-
cian.

How, then, do you handle such a
situation? Fisst, we must realize that
whether we like what is being said or
not, there are laws that must be
obeved to protect all of us. We might
not like what they are saying, but
they are apparently operating within
the limitations of their licenses and

therefore are legal.

There is a rather simple and obvious
solution, one we have seen work on
VHF repeaters time and time again.
Obviously, for these people to keep it
up night after night, they must assume
that they have an audience. Thus, the
attention rendered in the form of
malicicus jamming is like a “Linus
security blanket.”” As jong as there is
jamming, the afcrementioned hams
will know that there are people listen-
ing, and will do their best to entertain
the audience.

Take away the audience, and what
do they have other than each other?
Nothing . .. no reason at all to exist.
Many repeater systems now instruct
their users tc ignore and boycott
jammers. Why not apply the same
logic to the 75 meter problem? We
should exert peer pressure and create
a no-hams-land at least 10 kHz either
side of them ... give them a c¢lear
berth to spew forth their rhetoric and
hope that in doing so one of them will

make a slip and give the FCC monitor-
ing facilities what they need to handle
the matter,

Remember, no one is perfect, and
though it may take some time, they
eventually will make that slip. In the
interim, the best thing we can do is
make sure the rest of the world is
made aware these people do not in
any way reflect the feelings of the vast
majority, and indeed that they in no
way represent the true scope of inter-
est and values held by American hams.
If there is one tragic aspect, it is that
those involved are amateurs. Both the
rhetoric peddlers and jammers are the
kind that will hurt us at the 1979
WARC, the kind of harm that might
well spell an end to ham radic as we
have all come to know and love it. We
all agree that a way must be found te
stop them, and taking away their
audience, their very reason to exist, is
the best alternative. 1t's in your hands.

Bill Pasternak WAGITF
Panorama City CA



In Los Angeles the emphasis may
soon be shifiing from counterfeiting
to grand larceny and dealing in stolen
merchandise, as the investigation of
crime in the electranics industry
mounts. The Los Angeles County
District Attorney’s office, already
heavily involved in checking the
affairs of Pacific Semiconductor in
Inglewocd, has launched a separate
probe into the theft of computer
circuit boards valued at 8.7 million
dollars from Xerax Corp., El Segundo,
Other electronics companies, particu-
larly in nerthern and southern Califor-
nia, are expected to aid in the inves-
tigation by revealing previously
suppressed burglary information.

Early information indicates that LS
electronics companies have been
plagued for the last five years by
unsolved “inside jobs,” many of
which have been carefully shielded
from publicity by the companies
involved.

Although the investigation of pos-
sible crimes committed at Pacific is
focusing on counterfeiting, a diary
kept by private investigator Gary
Williams also contains references to
the marketing of stelen goods. Under-

Stealing and Dealing

cover agent Williams was hired by
Fairchild, Intel, Motorola, and
National to infiltrate Pacific.
{Signetics joined the group later.)
Williams started work on March 3.
He delivered approximately 120 pages
of commentary on the PSI operation
to Robert Ewen, an investigator for
the LA County District Attorney's
office, on May 25. {Ewen has also
been assigned to the Xerox case.)
Search warrants were issued and P3|
and two related companies were
raided on June 34. According to
Mitchell Harris, Deputy District
Attorney for major frauds, the raiding
marshals seized “equipment for the
alteration or remarking of manu-

facturer’s markings on electronic
componenis including grinders, buf-
fers, die stamps, markers, scrapers,
paint, paint removers, labels, insignia
and logos.” Reportedly, branding
equipment for virtually every semi-
conductor manufacturer was found.

Williams claims that PS) upgraded
low cost parts in addition to changing
brands. He cites, in one case, the
purchase of 12,000 inexpensive
Solitron transistors, which were
remarked and sold as RCA 2N3055
devices. Williams says that PS5l also
bought a portion of an estimated
100,000 Intel 1702 integrated circuits
stolen by an Intel employee. He also
claims PSI came into possession of an

En Chicago, at the Attorney
General’s office, Assistant Attorney
General Howard Kaufman and his
assistant John McPhee are swamped
with mail. Kaufman heads the |llincis
Consumer Fraud Division, and he's
suing frael Treger WOIVJ. Treger owns
Trigger Electronics, the target of
scores of ham complaints. The fraud
division has processed more than 260
from hams in all 50 states. The prime
complaint is non-delivery of ordered
items, despite receipt of cancelled
checks from the buyer. The AGTs
office has asked the court to perma-
nently stop Treger from doing
business, and distribute his assets.
McPhee says Trigger used FCC listings
of new licensees to ship catalogs,
promising quick delivery and avail-
ability of several lines of amateur
equipment. {A look at past letters to
the editor column will indicate the
results.) Trigger orders, when they
were filled, took months. And more
often than not they went unfilled.

McPhee told 73 his files show at
least 3 years of mail order problems at

Trigger, and in early Qctcber his
office filed an amended complaint,
charging Trigger with false practices.
It seems that Treger had agreed to pay
off his creditors through a wverbal
arrangement with McPhee’s predeces-
sor, but failed to comply. As McPhee
put it, I saw a lack of action . . . and
now it’s time to go after him.” On
October 8th, the State of lllincis took
that action.

The Federal Government may get
into the act as well, on grounds
Trigger may have violated section 5 of
the Federal Trade Act. That is the
so-called “Truth in Advertising’ pro-
vision, which requires advertise-
ments crossing state barders to live up
to their claims, Trigger was reportedly
given three weeks to comply, but legal
observers say a Federal suif can be
expected. The Post Office also
conducted an investigation into Trig
ger, but reportedly decided not to
prosecute, because they could not
prove intent to viclaie the postal laws.

Hams who have lost money in the
Trigger mess do have some hope to

Intel microprocessor development
systern  that disappeared while en
route from Mountain View to Culver
City CA. The unit was seized by US
customs officials as 1T was being
reshipped to its Sac Paulo, Brazil
destination.

PSI also had trouble with stealing
by its own employees. In April it put
on four armed guards for after hour
patrol, following theft of 1702 ICs
and other devices.

Richard Berger, the attomey for
PSI president Jerome Friedman, says
his client denies all of the allegations.
Reprinted from Squelch Tales (from
Electronic Engineering Times),
August, 1978.

Targeted

collect, but they may not get a full
refund. If Trigger filed for bank-
ruptcy, Tor example, creditors could
only expect to ceollect about fen cents
on the doltar. (Legal sources in
Chicago told 73 they fully expect
bankruptcy.) Most of the Trigger
victims are newly licensed hams,
because of Triggers use of FCC mail-
ing lists. FCC spokesman Greg Jones
told 73 the mailing lists are public
information under the Freedom of
Information Act, and are sold by an
outside contractor,

73 tried 1o contact Treger, but was
told he no longer worked for Trigger.

Attempts to reach him through other
channels have failed. The man who
answered the phone at Trigger refused
to answer any questions about the
situation, and referred us to *“the legal
department” at the company’'s River
Forest address. We are still waiting for
their reply.

Hams who have had problems with
Trigger are advised to send copies of
correspondence, cancelled checks, or
any other relevant material tc Howard
Kaufman, Chief Attorney, Consumer
Fraud Diviston, Attorney General of
llinois, 134 North LaSalle Street,
Chicago IL 60602.

Okino Tori Shima

The question of the Okino Tari
Shima approval for the JARL 50th
anniversary and the actions of the
ARRL headquarters staff in bending
the criteria to approve the “new’”
country status for this mostly sub-
merged resf have been with us all

through the spring of 1976. Bitterly

opposed not only within the JARL
but by amateurs and amateur groups
in other countries as well as within the
LS., many were waiting to see what
the ARRL Board of Directors would
do with the problem at their July
Board of Directors meeting at Denver.
IT you are to read the official minutes,

you are going 1o be as much in the
dark after finishing as when you
started.

Using the now-familiar ploy of a
“Committee of the Whoele™ to screen
their actions, the official minutes give
the following information.

15. On motion of Mr

Price, VOTED at 10:25 pm,
that the Board does now
resolve itself into a Com-
mittee of the Whole to
discuss DX matters, and
that the Headquarters staff,
exclusive of the General
Manager and the Communi-
cations Manager, be ex-
cused. The designated
people departed from the
meeting. The Committee
rose at 11:35 pm and re-
ported to the Board.

That's it! All of it!!

it you search the official minutes, a

Cantinued on page 18
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SPECIAL INTRODUCTORY OFFER

vsassees.at aprice YOU can afford!

SCOTT

GOMMUNIGATIONS Lo
SYSTEMS G

TOUCH TONE ENCODER (Shown) Complete . $52.95
RF ACTUATED CW MONITOR -
for the best in CW operating ... $24.95
CRYSTAL CALIBRATOR - 100, 50, 25 kHz ........ $19.95
range extended 1o 10, 5, 1 kHz ... $24.95
RTTY OPERATORS

Digital Date-Time-Message Generator, UARTS.
Quick Brown Fox Generator, many others.

MICROPROCESSOR BUFFS

CPU, Backplane, |/0 Memory, Timing,
many others — boards, kits and assemblies.

VHF-FM TRANSCEIVER

TT Pad Programmable, PROM selected Channeis.
Hi/Lo Power, PLL-5 kHz resolution.

Above available early 77, wrile for detaifs.
Send 13¢ Stamp for latest catalog.

SCOTT COMMUNICATIONS SYSTEMS

Box 2117, Dept. 7, Stamford, Ct. 06906 or
Call {203} 357-1667

WHAT'S A

ANNOUNCING: **Synthacoder 22"

All New Synthesizer/Encoder from Engineering
Specialties, The Ultimate in Frequency Control
for ICOM 22-S Owners

e Front Panel Thumbwheel Control of All
Channels!

® Fully Automatic Invalid Code Control!

® Small Size 3%’ x 112" x 67

® Factory Wired and Tested

® Brushed and Anodized Aluminum Case

® Highest Quality

® Easy fo [nstall

onLy $74.95

Send check or Money Order To:
Engineering Specialties

P. 0. Box 2233

1247 Commercial Avenue
Oxnard, California 93030

1805) 486.0817

$2.00 Postage & Handling.
CA Res Add 6% Sales Tax.

16

TS-1 MICROMINIATURE ENCODER-DECODER

O Available in all EIA standard tones 67.0Hz-203.5Hz

O Microminiature in size, 1.25x2.0x.65" high
O Hi-pass tone rejection filter on board
[0 Powered by 6-16vdc, unregulated, at 3-9ma.

O Decode sensitivity better than 10mvRMS, bandwidth, =2 Hz mazx., limited

O Low distortion adjustable sinewave output

O Frequency accuracy, £25Hz, frequency
stability -+ 1Hz

0 Encodes continuously and simultanecusly
during decode, independent of mike
hang-up .

1 Totally immune to RF

Wired and tested, complete with
K-1 element

$59.95

K-1 field replaceable, plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIALISTS
PO. BOX 153
BREA, CALIFORNIA 92621
 (714) 9983021
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SSTV Scan Converter

All solid state Random Accass
Memory.

Slow-to-fast and fast-to-siow
conversion capability.

SSTV picture display on any stand-
ard CCTY monitor.

Frame freeze from any standard
CCTV camera, broadcast video or
video tape source.

Permanent picture storage.
Automatic or manual TV frame
snatch.

Internal grey scale generator pre-
cision adjustment standard.

Capable of real time display of
digitally processed fast scan video.

The new Raobot Model 400 Secan Con-
verter eliminates the problems, the
mystery, and the high price from
S8TV, and makes operating SSTV
fun and inexpensive for cveryonc.
Our new solid state design and ran-
dom access memory make operating
SSTV simpler than ever before. You
send and teceive sharp, clear, com-
plete pictures that are easily seen on
a conventional TV monitor under
normal room lighting conditions, and
can be stored indefinitely for fater
viewing ot photographing.

Slow-tg-fast conversion capabﬂmr
lets you view a received or taped

F Name

unape as 4 whole picture on a con-
ventional television menitor, while
the fast-to-slow cenversion enables
you to use standard fast scan video
(such as CCTV or television receiver)
as a source for SSTV transmission.

Operation is easy fo understand, sim-
ple to work. If you can operate a
camera and adjust a TV set, you can
operate the new Robot Model 400
SSTV Scan Converter.

Our new price is really a break-
through! Now you can get into the
fast growing SSTV activity for jusi
%6951 (Plus CCTV camera and

Jqnonitor.)

For the complete story on our new
Model 400 all solid state-digital-RAM
Scan Converter, write or call today
for our new brochure.

ROBOT RESEARCH. INC.
7591 Convoy Court

San Diego, California 92111
Phone 714-279-3430

& §F R _§ B B & § 8 § F 3 § |
Please send me complete information on your
B o Solid State SSTV Scan Converter.

Call

i Adldress

l CIW

Zip

_————-_-_--_-_-ﬂ!i
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visiting views from around the globe

from page 15

bit further along you will find a
minute which could be intriguing.

This is Minute 40.
40. On wmotion of Mr,
Price, seconded by Mr.
Cotterell, unanimously
voted that the Secretary is
directed to prepare a com-
prehensive indexed list of
stznding instructions of the
Board now in effect. The
list shali be accompanied by

his recommendation for
additions, deletions or
changes as appropriate.

The report from the Commitiee of
the Whole is not included with the
minutes. It is presumed that as a
committee report it will be available
to the membership. However, if you
are going to write for it, you will have
tc be specific, as there were a lot of
“Committee of the Whole” actions.

Minute 7. Committee of the
Whole to discuss staff mat-

ters.

Minute 15. Committee of
the Whole to discuss DX
matters.

Minute 17. Committee of
the Whole to discuss Docket
20777.

Minute 43. Committee of
the Whole to consider
report of a committee
appointed to prepare draft
of League’s position on
FCC Docket 20777.

If one tries to analyze what took
ptace, there seem to be indicators
that more time was spent in trying to
determine if the actions were pro-
cedurally correct rather than were the
actions in themselves correct.
feeling is that the headquarters people
were able to cite authority and

precedents for the actions taken and
this is perhaps the basis for Minute 40.
It appears that the Board wants to
know just what actions, decision-
making authority and policy deeisions
it has delegated 1o the headquarters
staff on a open-ended basis.

As far as the question of Okino
Tori Shima itself, the bending of the
criteria to take care of another Inter-
national Society, the twisted logic
whereby an operation fram the rocks
at one time counts for Ogasawara but
at another time for a “new’” couniry
has not been clarified. Certainly the
plight of many concerned DXers is
summed up in the quotation: "I call

but no one hears ... no one
answers.”

Reprinted from West Coast DX Bulle-
tin.

Red Cross Emergencies

WCARS is participating in a series
of meetings with representatives of
Disaster Services in the Western Area
Office of the American National Red
Cross, the Military Affiliated Radio
Services and the American Radio
Relay League. These meetings are
being held to clarify the ARC emer-
gency communications needs during
major disasters in the US and to set up
effective coordination of the various
radio services. Primary results of these
meetings to date are as follows:

1. The territory of ARC, WA

covers from the eastern border of

Meontana to Guam on the west
and from Alaska on the north to
Palou Istand in the south.
2. Based on availability, ARC
uses communications systems in
the following order:
a. Commercial communica-
tions.
b. Military Affiliated Radio
Services through an under-
standing with the Depart-
ment of Defense.
c. Amateur radio commurn-
ications.
3. The order of priorities for

Tough
Break(er)

Clyde Blue Raover” Rice was con-
victed of manslaughter Friday in the
death of another Citizens Band radio
operator after the two bhad argued
over use of a CB channel.

Rice, 31, of Lincoln. Neb.,, was
charged with first degree murder but
the jury convicted him of & lesser
charge of manslaughter,

Rice was charged with running
down Donald “Bear Tracks™ Edelman
with his pickup truck in the parking
lot of the Veterans of Foreign Wars
hail April 10. Edelman died three days
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later.

The two men, authorities said, had
battled verbally over the air waves for
several months cover the usz of CB
channe! 23. Rice was known by his
nickname or “handle” of Biue Rover
on the CB radio band and Edelman
was called Bear Tracks.

Judge Wlliam Blue set bond for
Rice at $15,000 and conmtinued the
proceedings pending a presentence in-
vestigation.

Reprinted from the Pacific Stars and
Stripes, July 27, 1978,

Red Cross communications needs
are:

a. Communications between
the ARC job administrative
units in the disaster area
and also with government
agencies in the area to meet
immediate life saving and
life supporting needs of
victims ([short range
usually).

b. Communications
between the disaster job
headquarters and a Division
or Area Headqguarters to get
essential outside support
and to let the job know
when support is coming in
{usually long range).

¢. Communications between
the job headquarters and
the ARC Disaster Welfare
Inguiry Center to procure
and provide information on
the location and welfare of
victims in order 1o answer
inquiries from immediate
family members in or out-
side of the affected area
{short or long range}.

4. ARC plans to immediately
assign a communications expert
on major disasters to determine
the needs and make arrange-
ments for use of the appropriate

Services.

5. A joint commitiee will ex-
plore the feasibility of setting up
an emergency communications
team with readily transportable
equipment and availability for
immediate response in areas
where adeguate communication

services are not available,

6. Discussions of disaster welfare
inquiries (DWls) from immediate

family members outside of the

disaster areas brought out the

following information on the

Red Cross system:

a. A DWI team is imme
diately assigned to set up a
separate teletype equipped
center, adjacent to the
disaster area for collection
of all information about the
affected area and disaster
victims, as this information
becomes available.

b. A moratorium on traffic
is declared and remains in
effect until the collection
and communications
systems are operable. This
moratorium infarmation is
distributed by a teletype
Disaster Welfare Inguiry
Bulletin {DWiB} to all 72
ARC divisions, over 3,000
ARC chapters in the U.S.
and all military instaliations
with ARC field services
(ShH). When the system is
operable, the entire system
is notified by DWIB of the
location and terminal TWX.
¢. Inguiring immediate
family members provide the
lacal chapter or SMI office
with the essential informa
tion on ANRC form 2079.
The inquiry is forwarded
through the system to the
jcb DWI Center after the
moratorium is lifted. The
answer goes back through
the same channel.

d. Information concerning
the moratorium time
period, geographic areas
affected and job terminal
nurmbers can be obtained by
contacting the local Red
Cross. This essential DWIB
information will be re
broadcasted by WCARS and
other systems as soon as
possible.

WCARS hasn’t been called 1o bat
yet. The major disasters so far have
occurred outside the WCARS zone of
cperation. BUT, let's stay ready.

C. J. Weber
Director WCARS



Review

NOVICE CLASS STUDY GUIDE

With the publication of the new
Amateur Radio Novice Class Study
Guide, 73 has again been able to
maintain its lead in the amateur train-
ing field by keeping the content of its
materials for prospective hams well
ahead of the rest of the market. The
new guide is the most up-to-date aid
available to all those seeking a ham
ticket. Right from the very beginning
the materials are presented in a clear
cancise manner, making the complete
understanding of Novice theory and
the FCC rules and regulations as easy
to the neophyte radio enthusiast as
any learning experience could be,

In keeping with the FCC's move to
inciude more advanced material on

the Novice exam, the new Novice
Class Study Guide has been updated

and expanded to include more
detailed sections on radio wave
propagation, filters, receivers and
rectifiers.

The subject matter is arranged in
such a way that one chapter feeds on
the preceding and is a necessity for a
complete understanding of the next.
Starting off with a thorough descrip-
tion of the terminology one is to
encounter in ham radio, the book
proceeds through basic definitions of
electricity, resistance, capacitance and
inductance to simple circuits and
applications of Ohm’'s law. The text
then continues on through amplifiers,
vacuum tubes end transistors 1o
receivers, filters, rectifiers and trans-
mitters. A thorough discussion of

radio wave propagation follows. The
entire last section of the book is
devoted to rules and regulations and
includes the latest update from the
FCC. Study questions and the essay
tape are included and the bock ends
with one of those hard to obtain FCC
610 forms for license application.

The Novice Class Study Guide Tol-
lows the philosophy of all 73 publica-
tions which are geared for license
advancement, to teach the material
and not run a series of vague questions
and answers which is more conducive
to memorization than to learning. It is
a logical conclusion that much more
enjoyment can be obtained from a
hobby if the fundamentals of the
hobby are thoroughly understood. A
mere memorization of guestions to
pass the test is not enough for a long
term enjoyment of the hobby and can
become very sticky if the FCC pullsa
“no-nc”’ by rephrasing their questions.

A good understanding of the
Novice test matter also provides an

excellent foundation on which to
build for the General and Advanced
class exams which will come later.

This guide is used in conjunction
with the Novice code tapes, which are
alsc produced by 73 There is no
better teaching aid for the prospective
Novice. The code tapes, which consist
of a 5 word per minute learning tape
and a 6 wpm practice tape, are the
best on the market. The characters are
sent at 13 wpm and the spacing
between characters is at © wpm. This
allows the beginner to learn the code
only once and to accelerate progress
toward General or Advanced (just
close up those spaces).

As & package, the Nowvice (lass
Sturdy Guide and tapes would make an
excellent Christmas present. 73 also
has special deals for clubs which are
offering Novice classes. When it comies
to studying for the Novice class ama-
teur radio license, the materials
offered by 73 can’t be beat with
currently available materials.

Tracking

the Hamburglar____

TAKEN: One GTX-1T handie-talkie,
s/n 10-59 with .13T/. 73R, .25T/.85R,
.62T/.52R, .72T/.12R. Taken from
Genave Radio Expo ‘76 booth in
Chicago, Sept. 18-19, 1876. Anyone
with information on this radio is
requested to contact the Genave fac-
tory. General Awiation Electronics,
Inc., 4141 Kingman Drive, Indian-
apolis IN 46226, (317) 546-1111.

RIPPED OFF: lcom 225, s/n 0017,
channeled for: #1 16-76, 2 3494, 3
22-82, 4 28-88, 5 52:52, 6 37-97, 7
07-67, 9 19-79, 12 2585, 15 7.63-03,
17 7.87-27. Has total of nineteen
channels programmed in first 20 posi-
tions, no channel 19. All above 15 are
147 meg. Ken Keyte W@TGL, 3812
Windsor Ave., Colorado Springs CO
80907.

HIJACKED: lcom 230 2 meter radio,
s/n 240-2915, forcibly removed from
vehicle in Fort Wayne, Indiana on
September 4, 1976. Report filed with
Fort Wayne police. Kenneth C.
DeGroff WBICCW, 62322 Oak Road,
South Bend, Indiana 46614.

RIPPED OFF: Kyokuto FM-144 2m
transceiver, s/n 6215. Stolen from
vehicle at Los Angeles Coliseurs on
July 24, 1976. Contact Abei J. Tapia
WABFSZ, PO Box 414, Montclair CA
91763,

TAKEN: Wilson T1402 S/M 2 meter
handie-talkie, s/m ORB427. Crystals
for 52/52, 22/82, 25/85, 16/76,
34/94, B69/09. Stolen from James
Hettle, PSC =1, PO Box 2483,
Peterson AFB CO 80914,

RIFLED: Heathkit HW-202 with
instalied Tone Burst Encoder,
TTPAD, six (6) sets xtals 34/94,
94/ |, 25/85, 115/715, 28/88, 16/76
(switch indicates 04/64 but xtals are
16/76). My ssn 125325960 on
various parts internally including
underside of trans and rec boards.
Also stolen: Courier Comet 23 CB, s/n
12300643. Stolen from my parked
aute in Garden City NY on August
30, 1976. If found, please contact
heart-broken owner, David K. Gordon
WB2YUJ, 155 Nimbus Road, Hol-
brock, NY 11741,

STOLEN: Drake TR-22 2 meter trans-
ceiver, 5/n B40139, beige Trimline TT
Handset, magnet mount quarter wave
antennae. Crystals for 52/52, 16/76,
37/97, B7/27, B3/03, 34/94. Stolen
from Rick Simpson K@ULZP, 2723
Rigel Drive, Colorado Springs CO
80906, 303-471-2059.

PURLOINED: TR22C s/n 850278,
Swan 350 s/n C847975. These were
taken from my automobile at the
Northwest Plaza shopping center in

St. Ann, Missouri on June 24, 1976.
Please contact W2ZKE, 1150 Staffler
Road, Bridgewater NJ 08807.

ROBBED: One Tempo VHF/ONE 2
meter transceiver, s/n 5728, Also
Western Electric touchtone pad.
Stolen from car on August 20, 1976
in a San Francisco parking lot
Reward. Contact: Shel Kurtzman
K6RMM, 19436 Topham Street,
Tarzana CA 91356, or phone (213)
344-0878.

RUSTLED: Drake MN-2000 matching
network, s/n 6485, Heath SB-650
frequency counter, Stolen on August
29, 1976 from auto in Rockland
County. Please contact Cliff Cooley,
Jr. WN2GHL, 4 Camp Hill Road,
Pomona NY 10970.

ROBBED: Yaesu FR-101SD1G HF
digital receiver, s/n 6C31339. Yaesu
FL101 HF digital transmitter, s/n
GE306276. Swlen from Associated
Electronic  Service, 404 Arrawana,
Colorado Springs CO 80909.

Ham Help

Does anycne have any plans or info
for a good noise bianker circuit which
will work effectively on SSB in &
National NC300 receiver?

| would really appreciate any help
on such.

Joe Demke W7KCF
PO Box 182
Vernonia OR 97064

I am in need of a service manual
and/or schematic for a Lafayette
HE45A 6 meter transceiver, A copy of
same will de fine. Thank you.

W, A, Carl WA3YUB
643 River St
Scranton PA 18505

| would like help getting my Tech
license and info on 2m and zbove
equipment. I'm  familiar with com-
puters, | have a 6800, 6502 and a
TMS800, although I've had a 8080
system. [ would like to hear from any
ham who needs help with computers
and couid help me, Phone: {201]
343-8072. Thank you for your help,
Bruce Lill

Apt. 17-A

399 Prospect Avenue

Hackensack NJ 07601

It was suggested | write to you on
the subject of obtaining my MNovice
class amateur radio license.

Any help would be greatly appre-
ciated. Thank you.

Ron Skiaver

200 S. Middle Neck Rd

Great Neck NY 11021

| am interested in putting an ATV

repeater on the air and would like a

group of 3 to 4 people interested in
the same.

Eart Clark

580 Fiske Drive

Detroit M1 48214

We are in the process of adding
autopatch to our new repeater. We
have a good touchtone decoder which
has a digital output in either decimal 1
through 10, or BCD weighted 1-2-4-8.

The problem? The dialer partion.
We need the part that first will store

the seven digits as fast as they are
entered and then pulse out the
numbers at the proper rate and digit
spacing for General Tel system. It
should also not accept long distance
numbers, by possibly storing a
maximum of 7 numbers. Any sche
matics or other information that
would help in the construction of this
pulser (diater) would be greatly
appreciated. Thank you.
Jim Wagner WBBHFJ
R #2 Box 49A
Scottville MI 49454

I'd be glad to help anyone in the
Pittsburgh area in their amateur
studies — up to and including the
Advanced Class.

Gregg Corsello WN3LDK
226 Waldorf St.
Pittsburgh PA 15214
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Novice Q&A

This column will be a monthly
feature of 73 Magazine. It is hoped
that it will be of assistance to begin-
ners and old-timers alike. We only ask
that your questions be kept as general
as possible. We will try to answer all
queries received. Please mail your
questions to Technical Editor, 73
Magazine, Peterborough NH 03458.

Q. What is the best way 10 measure
frequency drift on a transceiver?

A The best way is with a good,
commercial-type frequency counter.
Be sure not to confine your drift
measurements to one band or only
cne or two frequencies within a band
— drift will usually vary according te
frequency.

If a counter is not available, a good
stable heterodyne frequency meter is
needed. With both the receiver and
meter warmed up (24 hours or more),
put the meter and set on the same
frequency and let both alone for a
couple of hours. Then re-zero the
meter to the receiver frequency. If
vour dial can be read ciosely, plor the
difference frequency eh a chart.
Repeat with different frequencies.

Q. How can more uni form response be
obtained from a pair of magnetic
headphones having a dc resistance of
around 400087 At around 1000 to
1360 Hz they seem to be rather
resonant.

A. Refer to the figure. Both trebie and
bass will he boosted some 16 dB with
this circuit. Adjust the 7500 pot to
suit your individual listening pleasure.
When the total resistance is in, the
boost mentioned will occur.

R
750
Ci
TO .022 uF
RCVR

Q. Is there a practical circuit diagram
for a simple SSB-CW noise limiter
which is easy to install in a receiver
which has a geod product detecior?

A. Semiconductor diodes may be used
{see the figure) instead of a dual-dicde
tube, but they must have a high
front-to-back ratio.

0. What could cause TVI from a
good-working communications re
ceiver?

A. The high frequency oscillator has
toa much second harmonic radfation.
To prevent this, righten up the front
panel screws; add external lockviash-
ers under each of the rear chassis
screw heads to insure a good metal-
to-metal contact. Next, install a piece
af heavy aluminum foil around the
receiver chassis edges.

If these measures do not solve the
problem, on some receivers you can
salfder a 100092, % W resistor from the
1030 MHz HF oscillator coil tap to
the B-plus bus.

Q. How can coax cable be checked for
meisture or leakage?

A. Ifa “megger” — an instrument that
reads in the thousands of megohms —
i3 not available, use a scope. If a scope
is not available, a VTVM on the
highest resistarice range may work.
With dry, well-insulated coax an in-
finite reading should be obtained with
the VTVM. With a megger, the higher
the reading the better. Connect any of
the instruments mentioned hetween
inner conductor and the shield to
check for moisture. Make sure the
inside of any connector used is clean
and dry.

R2
100

1

e T0
EARPHONES

AUDIO
OUTPUT

::IOZK

FROgFPLATE | 1M
PRODUCT
DETECTOR 62K 002
uF
TO B+ T
SUPPLY

Q. When using an inexpensive vertical
antenna, can radials be installed?

A. Yes, six or eight wires twice the
length of the vertical can be installed
in shallow trenches, and Improved
perfarmance will be noted.

Q. What would cause the final plate
current meter in a small trapsmitter to
burn out, if it was not overloaded?

A. Switch connections should be
checked for @ possible short. I some
sets, having no clamp tube, momen-
tary loss or rf excitation can cause
large current surges that can burn out
a meter. If possible, replace the regu-
lar meter with an 0-500 dc milfiam-
meter for reading total final plate
current and watch for surges — espe-
cially when set is turned off and then
turned back on while tubes are still
hot.

Q. What is a good study guide for the
Novice class amateur license?

A. The Novice Class License Study
Guide, available from 73, is a very
good reference, as it is by far the most
up-to-date publication available on
this subject. Other manuals and guides
have not been revised nor sufficiently
updated to include the latest changes
in the FCC examns, The advantages of
this type of guide are retention and
complete understanding of the elec-
trical theory, vrather than hasty
memorization of guestions and

6 pF
TQ RF
QUTPUT

(Coax
CONNECTOR)

2 pF _ad———o
150K 3K
TO +175
voC

answers. There are similarly good
books for the General, Advanced and
Extra class licenses from the same
source.

Q. How can spurious signal responses
be attenuated at 21 MHz?

A. First, check receiver alignment. [f
this is correct fand frequently it isn't),
connect a WNational R60-4 coll in
parallel with @ 51 pF variable capaci-
ror. Now wire this combination in
series with your antenna. This should
provide up to 78 dB suppression of
unwanted signals between 13 and 36
MHz,

OF course, you must adjust this
clreuit from time to time — depending
upon the frequency you're listening
o,

Q. Is there a simple circuit for a good
rf output indicator?

A. To provide external controf of the
circuit shown in the figure, the pot is
placed next o the meter and is used
to adjust for maximum desired indica-
tion on the band used. If operation is
mainly on the lower bands (8640
meters), use a 7 or 12 pF in place of
the & pF unit shown. The 6 pF is
adeguate for use on 20 through 10
meters. In some transmitiers the

“driver current”’ position of the meter
switch can be used, inasmuch as it is
not often used on SSB.
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ONLY
HENRY RADIO
OFFERS THE WORLD'S
MOST COMPLETE LINE OF

A = = . winll T
-

30 MODELS! THE WORLD’S FINEST LINE OF AMATE AMPLIFIERS. BOTH

VACUUM TUBE AND SOLID STATE...FOR HF, VHF AND UHF...FIXED STATION
AND MOBILE...LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS

2K-4...THE “WORKHORSE”

The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it the
pest amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of reliable
service, its heavy duty components ailow it to loaf along even
at full fegal power. If you want to put that strong clear signal
on the air that you've probably heard from other 2K users,
now is the time. Operates on all amateur bands, 80 thru 10
meters Move up to the 2K-4. Floor console.,.$995.00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplifier designed for commercial and
military uses. The 3K-A employs two rugged Eimac 3-500Z
grounded grid triodes for superior linearity and provides a
conservative three kilowatts PEP input on SSB with efficien-
cies in the range of 80% . This results in PEP output in excess
of 2000 watts. It provides a heavy duty power supply capable
of furnishing 2000 watts of continuous duty input for either

RTTY or CW with 1200 watts output 3.5-30 MHz..... $1395.

4K-ULTRA

Specifically designed for the most demanding commercial
and military operation for 8SB, CW, FSK or AM. Features
general coverage operation from 3.0 to 30 MHz. Using the
magnificent new Eimac 8877 grounded grid triodes, vacuum
tune and load condensers, and a vacuum antenna retay, the
4K-ULTRA represents the last word in rugged, reliable, linear
high power RF amplification. 100 watts drive delivers 4000
watts PEP input. Can be supplied modified for operation on
frequencies up to about 100 MHz. ...$2950.00

TEMPO 6N2

The Tempe 6N2 brings the same high standards to the

6 meter and 2 meter bands. A pair of advanced design Eimac
8874 tubes provide 2,000 watts PEP input on 8SB or 1,000
watts on FM or CW. The 6N2 is complete with self-contained
solid state power supply, built-in blower and RF relative
power indicator. ...$895.00

TEMPO 2002

The same fine specs and features as the BN2, bui for 2 meter

operation only. ...$745.00

TEMPO 2006

Like the 2002, but for 6 meter cperation. ...$795.00

TEMPO VHF/UHF AMPLIFIERS

Solid state power amplifiers for use in most tand mobile

applications. Increases the range, clarity, reliability and

speed of two-way communications. FCC type accepted also.
Drive  Qutput i Drive OQufput

Moder Power Power Price  Model Power Power Price

LOW BAND VHF AMPLIFIERS (35 to 75 MHz)

Tempo 100C30 30W 100W  $159. | Tempe 100C10 10W 100W $149.

Tempo 100C02 2W  100W  $179.

HIGH BAND VHF AMPLIFIERS {135 to 175 MHz)

Tempo 130A30 30W 130w $189. | Tempo BOADZ  2W  80W $159.

Tempo 130A10 10W 130W  $179. | Tempo 50A10 10W 50W  § 99.

Tempo 130A02 2W  130W $199. | Tempo 50A02 2w 30w §119.

Tempo B0A30 30W  gOwW $149. | Tempc 30A10 10W  30W § 69.

Tempo 80A10 10W 80W  $138. | Tempo 30A02 2W 30w § 89.

UHF AMPLIFIERS (400 to 512 MHz)

Tempo 70D30 30w 70W  $210. | Tempo 40D01  1W  40W  $185.
Tempe 70D10 10w 70W  $240. | Tempo 25D02 2W  28W 3125,
Tempo 70D02 2w 70W $270. | Tempe 10D02 2w 10w § 85.
Tempo 40D10  10W 40W  $145. | Tempo 10D01  1W  10W $125.
Tempo 40D02 2w 40wV $185. | {inear UHF models also available
TEMPO 100AL10 VHF LINEAR AMPLIFIER

Completely solid state, 144-148 MHz. Power output of 100
watts (nom.) with only 10 watts {(nom.) in. Reliable and
compact ...$199.00

TEMPO 100AL10/B BASE AMPLIFIER ...3349.00

please call or write for complete information,

Henry fadl

11240 W. Olympic Blvd., Los Angeles, Calif. 90084  213/477-6701
931 N. Euciid, Anaheim, Calit. 92801 T14/772-9200
Butler, Missouri 84730 816/679-3127

Prices subject to change without notice.



he popularity of push

puil circuits in rf amp-
lifiers dropped off shortly
after World War 1. The use of
the pi network pretty well
solved the harmonic problem,
worked well with a single
tube or two tubes in parallel,
lent itself to bandswitching,
and used a few less com-
ponents. However, with the
advent of TV, everybody
started putting Jow pass
filters in the output line any-
way, so we are just about
back to where we started
from. So let’s take a look at
push pull again.

The number one objection
te push pull seems to be the
necessity of an input tuned
circuit to get the grids 180°
out of phase. As will be seen
later, this problem has been
eliminated. Secondly, the
push pull circuit does not
lend itseif to bandswitching.
This is true, but there are
people who are interested in
one band only. Also, with a
small compromise in L/C
ratio, you can cover two
bands with one coil, This is
especially true if the two
bands happen to be 15 and
20 or 10 and 15. You can
even cover 10, 15 and 20 if
you prune very carefully and
use a fairly sizable maximum
capacity tuning capacitor.
Another possibility, the one
used in this article, is the
National all band tuner,

22

Bob Baird W7CSD
3740 Summers Lane
Klamath Falls OR 97601

Build This Inexpensive
400 Watt Amplifier

- - a pair of shoes never hurts

which does away with band-
switching entirely.

Of recent date the
grounded grid circuit has
come to the forefront. It
requires no neutralizing and is
ideai for the exciter that
already has considerable
power output. How about a
push pull grounded grid? It
ought to work fine, but we
have all of that circuitry
mentioned above. It ain’t
necessarily so! It occurred to

Photos by Gary Gray

me that since this is a low
impedance circuit to the
input, a 4:1 balun could be
used to get the push pull
excitation. Accordingly a two
inch toroid core was ordered
from Amidon. Upon receipt
of same, we wound 8 turns of.
72 Ohm ribbon (receiving
type) on it, as per page 162,
1975 ARRL Handbook, and
discovered that the drive to
the grids was about the same
as that derived from a tuned

circuit. And it works on all
bands.

The circuit in Fig. 1 will
work at any power level but
in this design three restrainis
were imposed. First of all, the
all band tuner is rated at
aboult 1500 volts, and it was
desired to voltage double an
old TV power transformer for
the dc supply which also
comes out about 1500 volts.
Secondly, the box to be used
was of limited size, so the
number and size of com-
ponents had to be kept at a
minimum, Last but not least,
operation without a fan was
desired.

Grounded grid with a fila-
mentary cathode is a
headache because you need
to have big, bulky, hard to
mount, filament rf chokes
which are expensive if you
buy them ready-made. An
indirectly heated cathode is
much to be desired. A pair of
70945 was on hand. These
were ideal except at 1500
volts they don’t operate at
maximum ratings. Several
power tubes with indirectly
heated cathodes and higher
dissipation ratings have come
out recently. Obviously many
of the TV tubes could be



used in the circuit, operated
at lower voltage and power
levels,

Fig. 1, using the all band
tuner, was selected. Trial one
did not include the ferrite
beads and trouble with para-
sitics was experienced. Beads
were added to the grid circuit
primarily because the grids
were easy to get at. Beads in
the plate circuit might be
better. Ordinary parasitic
chokes with shunt resistors
will do the same thing. Beads
seem to be the cheap and
easy way to do it. At any
rate, the parasitic problem
was solved. The plate circuit-
pickup coil was tapped and
the taps connected to a
rotary switch. This gives ad-
justable loading ability. If
you have a set of BC 610
plug-in coils with a swinging
link, you get the same effect,
only it is continuously vari-
able.

The unit shown in the
photos uses a box left over
from some former project. It
is in the vertical position
shown becayse of the
National all band tuner which
fitted best this way. All of
the power supply is in the
bottom. The rectifiers are
actually 5 1000 V piv diodes
on each sice, without any

voltage dividing resistors or
capacitors.

At 10¢ each, it’s too much
trouble to add resistors and
capacitors. Just put in twice
as many diodes as required
for the voltage. It saves space.
The front panel is a piece of
aluminum sheet from an off-
set printing system common
fo many newspapers. You can
buy these sheets for 25¢ each
and they yield nearly two
square feet of aluminum.
They are pretty thin but, as
in this case, will cover an old
panel with the holes in the
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wrong places. The switches
are ordinary toggle switches
mounted on the sgrounded
front panel. There has been
no voltage breakdown to
date. You could mount them
insulated but then touching
them might be an electrical
hazard.

If you use the all band
tuner, you should carefully
check the output frequency
with a wave meter (grid

dipper on diode position).
Make sure you have the right
band and mark same on the
dial.

For example, the 40

/
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meter and the 15 meter
points are close together. You
could be tuned to 15 when
you think you are on 40 if
you are not careful.

Results

With the restraints listed,
we were able to get about
400 Watts dc input (R00
Watts PEP if you like that
definition). This would be a
very effective setup for an SB
33 or SB 34 or other trans-
mitter in that size range. The
Argonaut is a little small, but
it yielded about 50 Watts out.
This corresponded to about
150 Watts input — practicaily
class A.

An SB 10 was also ftried,
and yielded about 300 W dc
input. An FT 101 is actually
a bit too large for a driver;
you can’t run it full bore. The
output of the linear is enly
about 2% times the full
output of an FT 101. You
need to have at least a 4 to 1
step up to make a linear
worthwhile. If the same linear
were built with a 2000 volt
supply and 2000 volt com-
ponents, the FT 101 or
similar would be about right.

If you are not limited by
space or circuit considera-
tions, a linear of this kind
using larger tubes would
easily run full legal power
when driven by a standard
transceiver.

Try a push pull grounded
grid. m

USE EITHER

ALL AAND
TUNER

COAX
QUTPUT

]
ROTARY SWITCH
FoR

ADJUSTABL £
LOAD'HG

Fig. 1. Push pull grounded grid linear.
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J ust for sheer bulk and
apparent circuit com-
plexity, the actual counting
and digital readout circuit of
a frequency counter is
enough to turn most ama-
teurs off on sight.

As this often is the largest
single part of a counter or
most other equipment using
such a readout, when you get
scared off by this you don't
bother with the rest of the
equipment either.

This is a shame, because
once you understand this part
of the circuit, almost half of
the piece of equipment will
fall into place in your mind.

Just as with the timing
chain, the readout chain can
be broken into bite-sized
pieces which will put the
whole thing into simple
perspective.

When you understand one

digit in the readout, you just
about understand them all.
When you are looking at this
mammoth wad of ICs, you
are really just looking at the
same thing repeated over and
over again. It really is that
simpie.

To understand what this
circuit is, we will concentrate
on just one digit with a
simple circuit that is very
easy to duplicate if you have
an IC test setup.

While there is a whole
fund of complex information
available on how the 1Cs
involved perform their task
electronicalty, this is unneces-
sary for your purposes.

You don’t have to know
how the ICs do the job —
that’s their problem. What
you want to know is how to
make them do the job for
you.

Fig. 1.

To do this, it helps to
think of a digit of readout as
consisting of three parts.
Whenever you need a digit
you will think of these three
parts automatically.

We will start with the end
result, the numerical readout
itself. Since the IC field
changes so fast, what is
available has changed rapidly
in just a few years.

Some of the older circuits
relied upon two types of
readout devices, individual
indicator lamps (ten per digit)

How Do You
Use ICs?

- - part V

Alexander MacLean WAZ2SUT/NNN@Z VB

18 Indian Spring Trail
Denville NJ 07834
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and the “Nixie,” which wasa
neon type of tube. These
were both clumsy to use and
are no longer in common use.

The thing that made the
difference was the sudden
availability of LED readouts
at a cheap surplus price.

The name LED stands for
Light Emitting Diode. It does
just what its name implies, It
is a diode that lights up when
current flows through it. The
higher the current, the
brighter the light, up to the
point where it gets damaged
by too much current.

These are also known as
seven segment readouts. This
is because there are seven
individual segments made
from LEDs that form the
number. The various digiis
are formed from selected
combinations of the LEDs,
giving the numbers that
distinctive computer look.

Fig. 1 shows two numbers
as they would look when lit.
This is the simplest recogniz-
able method to get all of the
numbers.

As we are falking about
diodes, they have many
characteristics in common
with all other diodes. They
have an anode and a cathode.

In operation, the readout
is either of the common
anode or common cathode
type. This means all of one or
the other are returned to the
same point. This is important
to keep in mind when coming
to part two of the hookup.

Fig. 2 shows the block
diagram of the three parts of
the circuit. The middle part is
the driver for the readout IC.
This and the readout are sort
of a matched pair.

While there are a number
of readouts available, there
seems to be a favoring of the
MAN-1 type. This is also
similar and interchangeable
with the SLA-1 and the Data
Lite 707. They are all of the
commoen anode type.

These are usually driven
by the SN7446 (or just 7446)
driver IC which Is designed
for this service. The generic
name for this type of IC is
the BCD to seven segment
decoder/driver. The BCD part



will be explained shortly, but
let’s start with the driver part.

it is the job of the middle
IC to take information
supplied to it and light up the
correct segments to form the
required number. This is why
it is called a decoder/driver.

Fig. 3 shows its hookup
to the readout IC. This seems
quite complicated but it
really isn't once you under-
stand about those resistors.

The diodes require a
certain amount of current to
light up, but with too much
they will be destroyed. The
one in the test unit was rated
at fifteen mA per segment (or
a total of 105 mA for full
brilliance).

One of the things that
increases the value of a read-
out is that it requires less
current than another. Five of
these is half an Ampere.
There are ways around this.

The primary purpose of
the resistor is to limit the
current to each segment to a
safe value. Notice that all of
the resistors are the same
value. In a multi-digit display
all of the other resistors in
this position will be of the
same value.

This usually will not be
critical, within reason.
Typical values range between
220 and 1000 Ohms at a
quarter Watt. The higher the
value, the dimmer the display
(but the less the current).

These resistors are cheap
(in quantity) when you go to
put together a full display, so
don’t worry about the
number. Once you realize
that you are just repeating
the same thing, it makes
wiring easier, too.

The readout does what it
is told. It gets its orders from
the decoder/driver. The driver
is told what to do by the
third element of the circuit,
which is the counter IC.

(While it is not part of the
counting circuit, most LED
readouts have at least one
decimal point either to the
left of the digit or to the
right. Some have one an each
side.

This is fed from the same
Viec source as the readout,

DECADE COUNTER

BCD TO SEVEN
SEGMENT DECODER /
DRIVER

—=
——

LED READOUT

Fig. 2.

and commonly has the same
value of limiting resistor in
series with the Voc voltage.
The pins may be located by
applying the voltage through
a resistor to the “extra’” pins
and seeing what lights up.

The decimal point has
nothing at all to do with the
counting circuit. It is arbi-
trarily selected by switch
action.

The position is chosen at a
certain point on the display
by the requirements of the
value the display is showing.
Thus a four digit display
showing Hz would display
2100 and the same display set
te show kHz would display
2.100.

This is usually done by a
multi-gang range switch.
While other sections are
selecting the electronics for
the given range, one gang is
used to select the required
decimal point position on the
display and illuminate the
correct decimal point for the
range.

This action is completely
independent of the other
electronics of the counter, It
is all done by the switch.)

Most of the counters use
the 7490 decade counter IC.
This has been shown previ-
ously in its application as a
frequency divider, but its
main purpose in life is to
count.

The internal process is
highly complex, but for our
purposes there are only a few
things to keep in mind about
what it does.

It counts. That is, every
time it is pulsed it produces
an output to identify that
pulse as part of a sequence
from one to ten.

At the tenth pulse it
performs iwo functions. It
starts in at the beginning of
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the ten count sequence and it
produces a pulse to go on to
the next link in the counting
chain,

So for every ten pulses, it
produces counting informa-
tion for the decoder to use
and one output pulse for the
next stage.

And now a word about
BCD. The decoder/driver was
listed as a BCD to seven
segment decoder/driver. As a
previous article mentioned,
many of the pins have letter
names relating to their
computer function. The
particular outpuis of the
7490 that go to the decoder/
driver are labeled A, B, Cand
D.

Putting the whole thing
together will give you the
electronic capability to count
and display pulses. Fig. 4
shows a very simple circuit
which can duplicate the
action of the larger equip-
ment.

This circuit will actually
show the numbers in order on
the readout. it is a simplified
circuit and not quite what

you will get in an actual
counter, There are some
fancy improvements built
into the ICs that were dis-

abled for simplicity. They
will be discussed later.

First, the counting action.
Notice pin fourteen in the
schematic. This is the 7490
input pin. The puise input to
here is what gets “counted”
by the IC.

The purpose of the pulse is
to key the IC and make it
work, To work, the IC must
be turned on and off. It does
this by being switched
between a high state and a
low state.

Usually

the 7490 s

switched by an IC gate in a
counter circuit. In this circuit
a 7400 gate is hooked up as a
“bounceless switch” to pulse
the counter 1C.

The reason for the bounce-
less switch is to produce a
clean pulse for the 7490. If
an ordinary switch were used,
it would have a slight amount
of contact bounce (that is,
the switch contact would not
just make one clean contact
but would mechanically make
and break slightly before
coming to final rest). For
many purposes this would
not even be noticed by the
circuit, but the IC counter is
a very high speed sensing
device and will actually count
these extra pulses.

So the 7400 is used to
switch the 7490 cleanly. An
SPDT switch can be used to
control the 7400. This can be

the momentary contact
push-button type or the
ordinary type. The push-

button will perform the reset
operation of the 7400 auto-
matically. Otherwise, the
operation will have to be
done manually,

The 7400 switch is actu-
ally ‘a form of flip flop
circuit. When it is pulsed it
goes from its original state to
the new state and remains
that way until switched back.
Thus, to continue to pulse
the 7490, the 7400 will have
to be reset to its original state
for each new output pulse.

The test circuit didn’t even
use a mechanical switch for
the 7400 — just a clip lead
which was switched between
the correct IC terminals to
affect the 7400 switch action.

When you change to nine,
the next number will be a
return to zero. Then the
counting cyclie begins all over
again. These are the basic
mechanics of the numbefing
system. You next have to
learn to count with it.

With a little practice you
will be able to pulse the 7490
quite quickly, particularfy if
you use a switch rather than a
piece of wire. For the sake of
example, let’s assume that
you can get only three pulses
per minute.
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With this circuit, in the
first minute you would reach
the count of three. In the
second minute you would
reach a count of six and in
the third a count of nine.

This circuit can be thought
of as a basic event counter. It
will go on counting how
many times something puises
it until it runs out of num-
bers.

Even with just a simple
eveni counter, there comes a
time when you want to be
able to reset the clrcuit to
zero to start counting from
that point again.

With this simple circuit,
this can be done by turning
off the Vcc voltage and turn-
ing it back on again. This will
return the readout to zZero,
but it would be impractical to
do this with many actual
working devices. It would
upset too many other internal
circuits.

What is needed is a reset
circuit. Fortunately, such a
problem was thought of by
the designers of the device,
and there is a built-in answer.
There is a reset circuit within
the 7490 that does the very
thing needed.

Actually there are two
built-in reset circuits, but the
one we want is called the zero
reset. There are two pins for
this, pins two and three.

The operation of the
circuit is easy to duplicate in
simplified form with the
modification shown in Fig, 5;
however, it may not appear
exactly the same in aciual use

because it will not be per
formed in this manner. The
principle is the same, though.

The only thing changed is
that pin two, which was
grounded, now has a switch
in the circuit. Pin three is
unconnected and left float-
ing. Only one pin is needed
here to control the reset
action.

Assume that you are still
pulsing the counter at the
rate of three counts per
minute. At the end of the
minute you push the push-
to-break switch at pin two
and release it before the next
counting pulse. This will
cause the readout to return to
zero before the next pulse, so
that the count will again pick
up with one and count on
from there.

In a real frequency
counter circuit, there will be
a pulse supplied from the
timing chain to perform this
task. It will also ‘‘gate’’ the
counter (in other words,
apply the signal to be
counted to the counter for a
specified amount of time and
reset the circuit to provide a
continuously updated count).

As this must be done in
microseconds or so, it sounds
like it would take some
doing, but the circuit is
usually just a few 1C sections.

Using fhe push-button at
any time will return the read-
out to zero. This is how
things like elapsed time
circuits are reset.,

There is one other reset
circuit built in which you
should know about, although
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it has yet to find common use
in any amateur application.

Just as pins two and three
control a return to zero cii-
cuit, pins six and seven
comprise the same reset
feature to return to nine. It
works the same way and the
effect can be shown by
grounding two and three,
leaving either six or seven
floating and switching the
remaining pin from ground as
was done with the zero reset
pin.

That's it for the basic
operation of the counter part
of the circuit. There is
another feature of the de-
coder/driver that is com-
monly used and should be
understood.

Left to its own when
properly hooked up, all of
the digits in the display

would light up as zeros. This
would be OK if the frequency
was 1000 Hz, for example,
but could be confusing to the
eve if 20 Hz regstered as
0020.

Considering how much the
7490 does for you, it would
be unfair to expect it fto
attend to all the Jittle details,
so the feature that deals with
the zeros is built into the
7446 decoder/driver.

It is called zero blanking.
It's not necessary to go into
detail about how it is done,
but it is important to know
which pins are used and how
to make them do the job.

Fiz. 6! shows part of a
farger digital readout. This is
virtually identical to the one
digit circuit already shown.
The basic differences are just
the mechanical ones caused
oy the physical hookup of
the circuit and the additional
built-in features to be used.

Notice in Fig. 4 that pin
five is connected to pin 16,
the Vce source pin. This Is
one of the pins in the zero
blanking circuit that was
disabled for the test circuit.

In Fig. 6 itis connected to
pin four of the following IC
package in order to do its job.
The circuit starts with the
highest significant figure
{extreme left of the decimal
point) and works towards the
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right (decimal point).

If the most significant
digit is a zero, the circuit will
blank it out and continue
until a decimal position
shows a number other than
zero. |t will not blank out the
zero in a number like 101,
but 001 would read as 1.

For several reasons, you
probably will not see an
actual circuit just like this
one. 1t is not normal to blank
out digits on such a small
readout, and the least signif-
icant digits of a larger readout
would not use the feature.
They would be connected to
read normally.

These are minor circuit
considerations which can
easily be seen by inspection
of the schematic. Once you
know what you are looking
for, or at, it is easy to under-
stand.

The least important digit is
very important to the circuit
operation. This is the one
immediately to the left of the
decimal point. Even though it
may only be tens or hundreds
of cycles per second, it has a
major effect on the operation
of the whole circuit.

The frequency to be read
is fed to the least significant
decimal place first and works
its way up the chain. This is
very important.

It does not go from the
most significant figsure and
work its way down. From a
practical viewpoint this
means several things must be
taken into account.

Even though it reads out
to a lowly place on the scale,
this first 1C may determine
the highest frequency that
the counter can count. 1t will
be operating at that frequen-
cy and dividing it down from
there.
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It is not common to see a
counter using the 7490 in this
position. it’s too slow. It is
only expected to work at
around 20 MHz. While a
selected 1C might be able to
go higher, the usual thing that
is done is to use a high speed
decade counter in this posi-
tion.

As this may not be the
same thing electronically, it
will spoil the symmetry of
the circuit visually and you
will have to watch the wiring
carefully. That is all it will be,
though, and when you watch
for it there should be little
trouble understanding the
differences from this simple
circuit,

It is time to go a little
more deeply into what is
happening around the read-
out section and controlling it
from the outside.

There are two important
things going on outside the
readout strip that are essen-
tial to the operation of the
counter. One has been
explained, the reset function.
The other is the “‘gating” of
the input signal.

Both of these functions
are controlled by the timing
chain, It is a pulse time signal
from there that acts upon the
readout section,

In order to count a rate of
speed of an incoming signal,
you have to be able to admit
it to the counting and read-
out section for a known
specific period of time.

This is called gating, which
is also quite literally how it is

done. Often a two input
NAND gate IC is used for the
purpose, as shown in Fig. 7.

Basically, the input signal
is sent to one of the inputs. A
NAND gate will not have an
output when there Is a signal
applied to both gate inputs at
the same time. This is the
timing pulse which turns this
gate on and then off for a
specific time period.

Hence the name gating.
The readout displays the
count that has been estab-
lished by the circuit during
the time the stgnal is
admitted to the counting
circuit.

When it comes time for
the nexi count to begin, the
same timing chain supplies a
pulse signal to the reset pins
to reset the readout in time
for the next counting period
to come through the gate.

This function is usually
handled by a single section or
so of an IC and is done with
high and low logic.

There is one other usual
action performed on the read-
out, and there are two ways it
can be done. Only one is used
commonly in simple circuits,
so it will be described first.

Each section of the
readout IC can draw about 15
mA. That’s over 100 mA
per digit, .or over half an
Ampere for the whole
readout section (just the LED
ICs, not the 74905 or 7446s).

To heip lessen the load on
the power supply, it is com-
mon practice to strobe the
readout 1Cs. This means that
they are not running full
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time, but are iurned on and
off at a high rate of speed so
that the eye is fooled into
thinking they are running
continuously.

This is almost easier done
than said. Fig. 8 shows a
basic circuit. It is in the
common line of the readout
1Cs. A switching transistor
with suitable power rating is
switched on and off by the
same fiming pulses that work
the reset and gating [Cs.

Thus the readouts draw an
average current that is quite a
bit less than the total current
they would draw running full
time — and the power supply
runs cooler.

It is not hard to include
this action iIn the timing
sequence so that the display
is blanked during the actual
counting period when the
digits are changing and a blur.
Then when the counter has
arrived at its count, the
numbers are displayed and
can be read. Then the display
blanks out during reset and
the whole cycle begins again.

This is done so fast that to
the eye it looks like the dis-
play is steady. In fact, it is
recounting the frequency a
number of times and redis-
playing the answer. Unless
there is a change in the
frequency, the readout will
be the same. H there is a
change, the counter will
display an updaied reading.

There is another method
of strobing the display, but
being more complex, it is not
so common in simpie equip-
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ment and will only be briefly
desctibed.

A timing pulse is given to a
decade counter and the
output signal is sent to a
decoder/driver as with the
readout circuit. However,
instead of the decoder/driver
feeding a readout IC, each
output would go to a separate
digit of the display, turning
each on in sequence.

Thus, instead of turning
the whole display on and off
at a high rate of speed, each
individual digit is turned on
and off in sequence.

To the eve, the effect is
the same. The display looks
lit at all times, but since only
one digit is actually on at any
given time, the average
current 1s less than with the
other method. However, it is
more complex.

While the basic readout
circuit has three parts, there
is a slightly more complex
form of readout circuit which
has four sections.

Several circuits have
appeared recently using this
configuration. The fourth-
section is a temporary
memory which goes between
the counter and the driver/
decoder.

This is a latch type IC. It
involves no new problems in
understanding — only the
mechanical problem of
wiring.

One digit of a recent
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schematic is shown in Fig, 9.2
As can be seen, it is quite
simple and should not be any
problem if you wish to
construct a circuit using this
feature.

MNotice in this circuit that
the strobing function is done
by this latch IC. The rest of
the counter did not conform
to the guidelines given. It
used the 7490s all the way
through the readout section.
In this case a high speed IC
was used to prescale the
count so that the frequency

limit of the 7490 was not a
factor.

The gating function of the
counter took place just
before the prescaler and used
a different type of two input
gate {a NOR) than described
in the simple circuit.

This is still basically
simitar to the simple counter
readout. If you understand
the general operation of the
simple one, you should be
able to recognize the varia-
tions for what they are: just

doing the job.

As the [C scene keeps
changing, it can be expected
that any given circuit will not
look exactly the same as the
simple test circuits shown. In
the near future though, the
readouts will probably bear a
strong family resemblance to
what has been presented here.
Once you know what you are
looking for in the way of
differences, the whole read-
out section should stand out
as an easily comprehensible
unit.

Since this and the timing
chain comprise the most part
of the wusual frequency
counting circuit, you will be
able to concentrate on the
other sections and should be
able to understand and dupli-
cate what you want. ®
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slightly different ways of

ANTENNA SUPERMARKET Depr A P.O. Box 1682, Large, Florida 33540

DIPOLE AND WIRE ANTENNA KIS, complete with HI-Q BALUN, 100’ rope,
copper antenna wire and insulators.

80740715 parallel dipole
40/20/15 parallel dipole

BO/40 trap dipole .................

40/20 trap dipole

$35.95

$41.95

40 short, 33/ length .
Single band models from

VERTICALS — complete with Universal Mounting Base, Folds

to 5 for Easy Transport, Hvy. Duty Aluminum Tubing.

Q/151rap, 13 hgt. ... .. $29.95
40/20/15 trap 22" hgt, .. 4495
80/40/20 trap 30° hgt. ... 49.95
80/40/15 trap 20° hgt. ... 59.95

160 compact 23° hgt. ..

Apartment/Portable
apt. roof or patio,
$44.95 camper, trailer, ma-

80 compact 20° hgt, ... .. 39.95 tor home. All bands
40 compact 15° hgt. ... .. 34.95 80-10, folds to 5 easi-
2041510 full size verticai  29.95 ly. 13" height.

80-40-20-15-10  $4%.95

| famrwEaiciap!

TG ORDER — Include Shipping — Divolas $2.50, vertals $3.00 @

24 hour shipment. 30 day guarantee.
For Info: SASE or 1st Class Stamp.

Card orders.

Inctude Interbank 3 and
Expiration date on Credit

incredible
counter!?

incomparable price!

A BO0mHz {6- Digit) FREQUENCY
COUNTER forunder 40 cents per mHz!

Figure it out. It adds up to unheard-of
savings! With guaranteed quality to
match and exceed overpriced brands,
Letus prove it to you now!

1609°°

$199.95 assembled

{6-DIGIT/500mHz KIT)
FREQUENCY COUNTER

Perfect for: CBers, Hams, Service Techs, & Experimenters!

» HAM, GB, & COMMERCIAL BANDS » WIRED & TESTED AVAILABLE « 100HE AEADOUT ~ & DIGITS
* CAYSTAL TIME-BASE < 1Hz OPTIONAL « MASTER CHG. / B. AMERICARD OK « ADD 82 SHIPPING

Incredible-counters starting @l 545 85 are akso availablel
u o £l pounlars can be factory wired and tasied. Write or calitoday!
Box 357, Dept. 60, Provo, UT 84601 (801) 375-8566
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Provides you with instant and accurate
bearing
location in the world. Each map is a
multicolored original. It is available in
10, 20, and 30 inch sizes for $13.85,
$18.95
Drawing Corporation, P.O. Box 88559
Seattle, Washington 98188 (Add 75¢
for mailing),

p. 36.

YOUR
. PERSONALIZED
- GREAT
. CIRCLE
MAP
. CENTERED ON
: YOUR QTH

and distance to any other

and $23.95 from Computer

PRINTED CIRCUIT

NYLON CIRCUST BOARD SUPPORTS
Avoid spacers, nuts, bolts and fits
of temper with this amazing prob-
lem solver.

U AP PP

BYTESIZE CIRCUIT BOARD BLANKS

Epoxy glass boards computer
routed to fit [MSAlI & ALTAIR
computers. Available in single and
double clad 1 oz. copper. Da your
own thing!

WA A AN PN

Positive acting photo resist, positive
acting Diazo film, W. H. Brady &
Datak drafting aids, carbide bits.

Send for our flyer
TRUMBULL CO.
833 Balra Dr., Bl Cerrito CA 94530
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MODEL 204 MONOBANDER PLUS DB33

REAL
MONO
PERFORMANCE
ON
10-15-20

The Wilson 204 is the best and maost economical antenna of its type on the market. Four elements on a 26" boom

plus a Gamma Match (no balun reguired) make for high performance on CW & phone across the entire 20 meter
band, The 204 Moncbander is built rugged at the high stress points. Using taper swaged slotted tubing permits larger
diameter tubing where it counts, for maximum strength with minimum wind loading.

The DB33 is the newest addition to the Wilson line of antennas. Designed for the amateur who wants a lightweight,

economical antenna package, the DB33 compliments the M204 for an excellent DXers combination.

All Wilson Monoband and Duoband beams have the following common features:
- Adjustable 52 {2 Gamma Match

* Taper Swaged Tubing
= Full Compression Clamps
* No Holes Drilled in Elements

27 or 37 Aluminum

Forward Front-te

(dB} (dB)

M520 i12.0 26
M204 10.0 25
M155 12.0 26
M154 10.0 25
M106 13.0 26
DB54(20) 12.0 26
{15) 10.0 25
DB43{15) 85 20
(10) 10.0 25
DB33{15) 85 20
(10} 8.5 20

Front-to
Gain Back Ratio Side Ratio

{dB)
30

30
30

Booms

* Quality Aluminum
* Handle 4kw
* Heavy Extruded Element to Boom Mounts

WILSON AMATEUR ANTENNA SPECIFICATIONS

Boom
Length
{1
40
26
26
20
31

40
26

17

Number
Elements

[+ R R [ O 4]

W whpd

The above Antennas are FACTORY DIRECT ONLY!

(ft)
3674
264
24'3"
243"
190"

36°4”
243"
24°3"
180"
24'3"
180"

Longest Turning

Element Radius

{ft}
270"
22
180"
159"
161"

270"
158"

1272

Surface Wind load Assembled Shipping
at 80 MPH Weight
{ibs})

Area
{sq t)

7.9
4.3

3.8

{lbs)
128
100
93
75
73

198
108

95

31

Weight
{Ibs}
26
49
44
32
36

119
38

33

Most antennas
in stock. If you order any antenna, you may purchase a CDR Ham Il for $144.45 or a CDR CD44 for $117.45. Send check or maney
order, or phone in BankAmericard or Master Charge. All 2°° Boam antennas shipped UPS, 3" by truck.

Price
%269.00
139.00
139.00
89.00
99.00

299.00
119.00

89.00

% Wilson Electronics Gorp.

702-739-1931

4288 8. Polaris Avenue, Las Vegas, Nevada 89103

TELEX 684-522

~——WILSON AMATEUR ANTENNAS—
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The proof of the pudding

is in the ealing.

The proof of
Triton IV

.Here’s some of the proof . . .

K4EME — This is my second TRITON IV. They are excellent xceivers! WABICK — Luv it. Dynamite! WONXU — | am very thrilled with this unit, it is great.
| think you have scooped the field. WADAYA — | like CW and full break-in. (Beautiful) K3TFU — | love the unit. WASVEZ — Rig is just great. Combined with
your service makes a super transceiver. WHOSED — Bezutiful radio to use. Magnificent CW filter! Just a pure joy. WBLIT — | have had my TRITON IV for
two menths and am delighted with it. YNIMBY — It js a very nice rig. WIGTX — New features very welcome. WOBYC — Bought one of the first TRITON
11, like it so weil | updated it with a TRITON [V. W2TBK — it is absolutely fantastic. WBOOPI — | am pleased with the rig. WA3BJA — Very-very-very
nice. Good audio quality. W5ZBC — The most outstanding rig | have ever used. KBCJR — Excellent rig, Good filters. WIBKK — Very happy . . . gelting excellent qual-
ity reports. W2CEY — Power-signal reports good. WB2UEH -— | like the compactness and appearance. VE3IBK — An excellent rig with superior receiving quality.
K4I¥M — | think it is tops. WA4LDE — |'ve become so used to dip, peak and adjust. this TRITON js a beautiful new experience. KL7IHW — Easy to set
up—works great. K4iXD — Seems to be very FB rig. WATKHE — Fantastic perfgrmance. Thanks for a fine rig. WB4BPG — No problems—fine rig. VEIBZ —
Good work. WOHAT — Receiver better than expected, CW break-in is super. WOAP — Tremendous transceiver. | appreciate your engincering. WA2ZR0 — Won-
derful. KDSFY — Real nice rig. You theught of almost every feature and buill it in. KQ9DQ — Beautiful. WB0JIQ — Beautiful radio; however, your ads do not
do justice to the radio, WNSSOH — Very sophisticated—Easiest tuning rig ever, Very giad | bought it. K30IV — Very impressed. WALZP — Very good results.
Put out 100 walts as good as 300 watt rigs. WA4DQY — | think the TRITON 1V is great. WEQXN — Appreciate full CW break-in. WOINH — Enjoy light weight.
VE3CYK — | am extremely pleased with the clarity of receiver and after putting rig on the air, received unsolicited compliments on the audio quality of the
transmitter. K4PHY — Was 3rd in USA, first in fourth district in WWCQ contest. WBRYU — Own Argonaut. Both fine rigs. WACDBA — Compact, light weight,
good engineering. WB2W26 — TRITON iV is the most versitile CW/SSB radio | have ever used. WB2FMV — Outstanding. Highly pleased with performance.
WABACZ — A reat nice rig. | have owned about every other make. WSEGK — Works nicely. WBAECO — | tried this rig, a pleasure to operate. WRAYRK —
Excellent reports on audic. WBBNKB — Wonderful. W9GPQ — An excellent rig. Love il. W8SOP — Makes ruaning SSB nets a real breeze. Also good on QW
nets. WL7IRT — Fantastic rig. WeMDB — Has rekindled my interest and enthusiasm in Amateur Radio to an extent | hadn't thought pessible. It fer out dis-
tances any competitive product at amy price. WSEYR — Very nice. Been a ham for 45 years and now salid stafe perfection. W2RPH — Exceflent rig.
WNOTDK — TRITON IV is a fabulous piece of equipment. W5YIW — Very nice rig WB2LAF — Wow! W8JCV — Tnx for giving us a FB piece of eguipment
made in the USA. WBGHO — Very pleased. K4KXB — Seems to have everything desired. W4SZ — A pleasure to operate. W2FKF — Greatest rig | ever had.
So far in a month 34 QS0’s without one miss. Been a ham since 1922, W4GVC — Nothing buf complements. WB9EZE — Well pleased with periormance and
simplicity of operation. K4ETF -— Rig is great. WBCNY — Man—! what a rig. I've had this cail since 1929. Never saw anything Jike it and I've seen them
alll WB2MZU — Seems like everything the S 0 -- was supposed to be at one third the price. WNOVHE — | thirk it 1s a very good rig. WB9FTD =
Break-in CW is very impressive. KBCBA — | believe it is one of the finest HF transceivers on the market. | can't teli you how pleased | am with the noise
blanker, [ can get on the air from my home station again for the first time in a few years. Other rigs with noise blankers just didn’'t hack it. WATYHW —
| am very pleased with this equipment. 1t is certainly of high quality, W7NIA — Excellent equipment. WBORWA — Couldn’t bhe more pleased with it. It
certainly has performed beautifully and is all | expected and more. WB4QT — Like it very much — keep up the good wcrk. WNIYVX — Really impressed
with looks and performance. WONC — Very FB rig. Performs up to specifications, an excellent design. K8PBZ — Already have TRITON 11 and IV, WIKD —
This little “T-4" is smooth as silk . . . |'ve received some very fattering reposts about transmitter voice guality and the CW operation is the greatest.
WNBTTG — | found that the TRITON IV was the best rig on the market for arcund $800. | love it! W2IJBK — it is absolutely fantastic. W8FEl — Am amazed
at receiver performance, | thought | had a top notch receiver with the H ! WIFYM — Your guarantee is refreshingly proper. WBMOK — Sure makes
a guy look twice at his pid tube type gear. WATFS — Finest CW ever, CW selectivity very good. WBEIVR — Very satisfied with TRITON IV. Just what | was
looking for to use on my yacht. Thanks. WABOMP — Also have a TRITOM I1. | am pleased that Al Kahn and the good guys at TEN-TEC thought of the CW op-
erator! W2EMX — Excellent Amateur gear meets and exceeds advertised claims. WOAMJ -— It looks like there is nothing left to be desired, It is beautiful.
W6SE — The receive function is outstanding. It is superb in transmit. W1BY — In Jove with this fanfastic gem, It's so easy and a pleasure to operate.
WBASH — Very happy with performance. Particularly impressed with full break-in and light weight. WADIMS — By far the best rig | have ever operated. 1 am glad
| decided ocn the TRITON IV and not one of the other transceivers on the market. WABHRO — Thank you gentlemen.
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ALDELCO SEMI-CONDUCTOR SUPERMARKET

N ALDELCO HOBRY COMPUTER CENTER
NOW OPEN 115 B0ARDS-B0OKS-ACCESSORIES

Write for catalog

Brand New GE Stereo Tape Amplifier Board with all cemponents 4

LB LR T o i S s T = o P $3.50
Mono Amplifier Board 1 control <. ... .. ... .. .. ... 225
6 font black zip cord and plug . ... 35
RG174 100 foet coil .......... ... oo 6.50
2% round speaker, 8 Ohms .. ... L. L.l 75
2% round speaker, 100 Ohms ... ... ... . ... ... ....... 1.16

Speco miniature replacement speakers from 17 to 3%, SASE for list.
Speco weatherproof trumpet speaker, 15 Watts, 5 horn, 8 0 hms,

D O e 1 0earacad 1 s 12.95
Speco Ham & CB extension speaker, 8 Ohms, 4" speaker, T0° cord,
(T R T i b b 814 0 0 GO f oA & o PP ek 12.75
Hobby Motor & Valt Super Challenger ................... 1.77
Shur-Lok Disappearing Antenna Tronk Mount ............ 1095
Ham & CB Siide Mounts with lock and coax connectors . ... 12.95

2 Amp Bridge Rectitier, 200 Volt
2 Amp Bridge Rectifier, 600 Volt .. ........ ... ...

RE DEVICES

2N3375 3W 400 MHz .. S5.50 2NGOBO 4W 175 MHz .. 3540
2N3866 1W400 MHz .. ... 92 2NB0B1 1BW 176 MHz ... 845
2NE588 W 175 MHz .. .4.76 2NB6082 25W 175 Mbz .. 10.95
2M5590 10W 175 MHz .. . 7.80 2NBOB3 30W 175 MHz .. 12.30
2N5591 25W 175 MHz . . 10.85 2N6084 40W 175 MHz . 16.30
AT T Il SR e 395 28C1306 ............. 430
pasey BRI R e R e A 1A S S SR T

HEAVY DUTY RECTIFIERS
200 Volt 160 Amp D08 _ |
200 Volt 250 Amp B0 .. ...
1000 Velt 2 Amp Silicon Rectifier RCA
10,000 Volr Silicon Rectifier Erie BEmA .. ... ... oo ..o 295

ALDELCO KITS
Digital Clock Kit. Hours Minutes & Secands, Large half inch LED
readouts. Fiapsed time indicator. 12 hour format with 24 hour
alarm. Snocze feature, AM PM indicator, power supply, power

failure indicator. GComplete with weod grain cabinet. $23.95

MOS Time Base KItBO/G0 Hz ... ..o ool 5,85
QISPLAY LEDS

FNB503 Common Cathode 500

FNB 507 Common Anpde 500

FND 359 3

MAN 5 Green 27 4

OL 747 Common Ancde T S e s P 2.25
DISCAETE LEDS.

Jumbo Reds, longoeshortbulb ... ... ..o ... 6 for $1.00

Jumbo Qrange, Green; Clear Red or Green ........... 5 for $1.00

200 Series, Green, Orange, Yellowor Red ............ 5 for $1.00

(RPN A R e = e el R o e gt e 5 for $1.00

ZENERS

1N746 to 1N750 400 Mw ea .28 1N4728to 14764 Tw... . 2§

CIDBBSCR ... ..o .65 || CA 3028A DIf. Amp. .. .. $1.50

MPSA14 LM301Op Amp .. ... ... 55

2N3085 ... . 7 L M309K Volt Reg. ......1.10

x;;gf;?m RouagRiC LM3BON Audio Amp .. ... 1.76

2N5496 or 2N6108 . ... ... :Egg?é s‘i‘fe’ PR 3‘32

MJE340 (2N5655) . . 1.1 SEECE: - BE

4073 RCA FET ... .. NESG2B PLL ... 405

NESSSAPLL. .......... 2.50

741 or 709 14 Fin DIP |

555 Timer ........ LM709 Min DIP Op Amp .. .45

556 Dual 555 .. ......... 1.75 || KM741CE TO5 Op Amp ... .45
200 Volt 26 Amp Bridge . . 1.50 {| 14 or 16 Pin IC Sockets . .. .. 30
TNS 14 - 1N4148 15 for.29 || We have 7400 series [Cs;send
N34 - TNBO - TNB4 10 for .89 |8 stamp for catalog,

AN e R FNBTI2 L 225
2N2218 . EL RSB (5o0Bs 50 B 4.85
2N2218A . 2N38BY ... ...l 29
2N2222A . 2ZN3803 ....... ..., 20
2N2368 .. 2N2G05 ... 25
2NZ483 .. 2N3%24 ... 1.80
2N2484 | 2N3926 .......... 6,30
ZN2905 .. 2N4041

ZNZ907 .. ZN4249

ZN2026G . 2N4401

2N2926Y | ZN4402

2M3053 .. 2N4403

2N3390 .. 2N4409

2N3439 .. 2N4427

2M3440 2N4429

2N3512Z .. 2N4888

2N3663 .. 2N5016

2IN3563 .. 2N5090

2N3584 .. 2N5129

2N3638 .. 2N5178

2N3646 .. 2N5641 .

2N3713 .. 2NGB42 .

2N3725A | 43 Pl ZN5643

vansprilac LR e ZNTH SR A

We. guote oz any device at any quantity. All itemps postpaid in US4 Min.

order $6.00. Out of USA send certified chack ar monay order, include postage .

JALIDEEILICIO

2281A Babylon Tnpk Merrick, N.Y. 11566
{516) 378-4555

]
YOU ASKED
rorir?
ecm -5 FM

modulation
meler

e,

Only

132

less batteries
and crystals

L

¥ 0-7.5 kHz deviation peak reading
Meets commercial requirements

% QOperates 30-500MHz

% Crystal controlled for easy operation

% Telescopic antenna

New Options

% NICAD power pak $20.46

% Charger $29.95

% Audio/scope output with earphone $12.95
Write or call for compiete Information, Send check
or money order for $132.00 plus $1.50 for
shipping. Indiana residents add 4% sales tax.
Crystals for 146.94 MHz: 3.95. All other freq
7.10.

ECM Corporation

412 Morth Weinbach Ave.
Evansviile, Indiana 47711
8124762121

INIVERSAL
TOWERS

Free standing alum-
inum tower 10" to
100°. Prices from
$110 {30°).

MOST POPULAR HAM
TOWER EVER MADE

REQUEST NEW CATALQOG
OF TOWERS & ANTENNAS
Midwest Ham Headquarters

For over 38 years
HAMS! Write for Free Cotalog and
Wholescle Prices!

ELECTRONIC DISTRIBUTORS, INC.
1960 Peck Muskegon, MI 49441

FT-3010 ALL SOLID STATE
DIGITAL 160-10 M TRANS-
CEIVER. 40 OR 200 PEP.

PRICES START AT $535.00

Serving amateurs since 1928
Master Charge Bank Americard

FRECK =2~

COu, INC.

252 Patton Ave.,Asheville,N.C. 28801
PHONE: (704) 254-8551

Tel. (616)726-3196 TELEX 22-8411
F# 1com

SAVE cC-230

VHF FM PHASE LLOCKED LOOP
SYNTHESIZED TRANSCEIVER

SPECIAL SALE!
$359 '

{ REGULAR
$489

IC 225's. » KDK FM 144’s
ALL YOUR 2 METER FM NEEDS
W. B. COMMUNICATIONS
16401 S W._142nd Ave. » Miami, Fla. 33177
TELEPHONE (305) 253-7440

Sensational price!
Superb guality!?

o5 85 A counterofier you can'trefusal IUs tock-battom
) price and sky-high quality make it your best bay!

R0mHz =i [0 i Kk

6-DIGIT
cou

= 10(mHz Readout
=1Hz Optiongl

We've proved it to thousands. Lel us prove it toyou!

« Ham, CB. & Commarcial Bands
+ Master Chg /B, Amaricard O

*Crystal Time-Base « Add 52 Shipping
Al counters can be factory wired and lested.

Write ox call today!|
u ° P.0. Box 357, Dept.s5,
Provo, UT 84601 (801) 375-8566
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[
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©-150 MPH

TIME AND DATE
GENERATCH

Fig. 1. Block diagram.

Stirling M. Clberg W15SNN
19 Loretta Road
Waltham MA 02154

Mobile

Smokey Detector

--10.5 GHz: use it or lose it

While a few readers may
want te build this unit which
is described as a smoke detec-
tor, the main reason for pub-
lishing this article is that it is
an example of applving ham
techniques to make com-
mercigl products. Note that,
by the simple addition of g
smatl 10.5 GHz osciflator,
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this unit can be used in the
10.5 GHz ham band for com-
munications with other cars
using the detector, Since
power levels below 100 mW
could perform well, it might
not even be necessary to have
a ham ticket to use this trans-
ceiver. The article certainfy
opens up all sorts of inter-

esting experimental oppor-
tunities. As a detector of
police radar — one which
returns a strong echo modu-
lated to indicate whatever
speed you wish — it is possi-
ble that a lot of these could
be sold. [t could be marketed
for under $50 and homemade
for perhaps $710. — Ed.

any times when I've

been rolling merrily
on the highway, I've come
upon road signs indicating
that the road was ‘‘Radar
Patrofled,” which I've paid
little or no attention to. One
day | got bagged. | saw the
radar too late and, of course,
it had me before | could slow
down.

| was to become very
closely associated with traffic
radars, but at that time all |
could do was pay the fine and
slow down. | thought of
installing one of the gadgets
that detects radars, and tried
ohe. It was a disappointment.

Some time later | was to
become associated with a
firm which sold and serviced
police equipment, including
traffic radars. | became very
intimate with the workings of
the beasts. Also, the methods
of detecting them at reason-
able distances became of
greater interest to me.

Building a fairly sensitive
radar detector requires an
understanding of how a
traffic radar works. Here is a
rundown on several of the
units which are in common
use by traffic safety officers.

For the most part, traffic
radars throughout the USA
are CW Doppler radars oper-
ating in the X band region at
10.525 GHz. There are other
freauencies in use, but we
will confine this description
to X band versions.

if a microwave oscillator
producing a CW signal
coupled to an appropriate
antenna is pointed at a target,
which is moving toward or
away from the antenna, the
target will reflect part of the
radiated signal back to the
antenna and that signal will
be modulated by the motion
of the target, producing a
Doppler signal which is in the
audio range. A detector, also
connected to the same micro-
wave antenna, will rectify the
reflected signal and, when
amplified by an appropriate
audio amplifier, can be pro-
cessed to determine the speed
at which the target is moving.



Most people have experienced
the Dogppler effect and
perhaps have not realized it.
Perhaps you remember that
the pitch of a railroad train
horn appears to sound higher
when approaching, and then
seems to go to 2 lower pitch
after it has passed. It is this
audio component, produced
by microwave reflection,
which can be processed to tell
the exact speed of a vehicle.

Since it is an audio signal,
it is quite simple to calculate
the frequepcy of the Doppler
for a given speed. To calcu-
late the Doppler frequency,
we use the following formula:

+
-C—VFt

Fr=C_Vx

where
Fr = the received frequency
Ft = the transmitted frequency
C = the speed of light
V = the speed of the target
Fd = the Doppler frequency

Since we are interested in
the difference between Ft
and Fr or Fd, and we know
that our radar transmitting
frequency is 10.525 GHz or
10,525,000,000 Hzps, and
that C is equal to 186,000
miles per second or 186,000
x 3600 mph, we equate as
follows:

2V x 10.525,000,000 (Hzps}

Fd = 355,000 x 3600 (mph)
Fd = 2V x 10.525 x 109
6696 x 105
Fg = 2Vx10525x104
G696
Fd = 2.986V x 10.525
Fd = 31.4V

All this means that a target
speed of one mile per hour
has radio Doppler of 31.4 Hz
per second. Therefore, if the
speed of the vehicle is multi-
plied by 31.4 Hz, the Doppler
frequency will be the answer
{(example: 31.4 x 60 mph =
1884 Hz).

The traffic radars use a
diode rate counter and an
integrator circuit coupled to
an appropriate dec amplifier to
operate a direct reading meter
calibrated in ‘mph. A digital

CIRCULAR WAVEGUIDE
HORN ANTENNA

DETECTOR DIODE S—
2w
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3 15pF 220
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frequency counter which is
gated at 31.4 Hz will give a
direct reading in miles per
hour. ,

These radars are calibrated
internally from a quartz
crystal oscillator and asso-
ciated dividers to produce,
usually, a 60 ar 65 mph
direct calibration. The cali-
brators ate checked against
laboratory standards which
are related to NBS accuracy.
Certification is required in
writing for court use and
must be done at least twice a
year in most states.

A leok at the block
diagram Fig. 1 will assist the
reader in following the opera-
tion of a digital radar. The
compare circuits are con-
trolled by a programmable
speed alarm which is preset
by the operator to the value
which has been determined to
be the violatipn speed. The
comparator digitally looks at
the target speed and the
preset speed and, of course,
an alarm goes off if the two
values are equal. The alarm
sounds as an audio beep and
the speed is indicated on a
numerical display.

In many of the older
radars, a tuning fork vibrating
at 1884 Hz held in front of
the antenna provided the
calibration for 60 mph. Radar
patrolmen were instructed

not to set up near moving
objects such as rotating signs
or motor driven rotating
devices — and there is the
clue to a good radar detector.

In the older radars, two
pieces of wave guide were
fitted in a manner that
allowed one of them to be
the transmitting guide and
the other to be a receiving
one. A Klystron or Gunn
oscillator served as the trans-
mitter, and a detector was
mounted at the end of the
second guide; both sections
of guide were mounted to
excite a small parabolic re-
flector having a gain in the
vicinity of 22 dB and a beam-
width in excess of eight

degrees.
The more up-to-date
digital units use a circular

wave guide, and the antenna
is a circularly polarized horn.
A circular mode transducer is
used to decouple the detector
from the transmitter. In the
conventional wave guide con-
figuration, the two sections
of the guides had a shield
between them to allow only a
small amount of rf from the
transmitter to bias the
receiving diode. Very poor
control of the level was main-
tained; often vehicles
reflected excess bias and
destroyed the diode. In the
circular mode, this effect is

greatly reduced by the mode
transducer, although destruc-
tion of the diode can still
occur (from almost direct
occlusion of the horn).

The qutput of the detector
is connected to a very high
gain audio preamplifier,
which has a low cut at three
hundred cycles and upper
response at four kilocycles,
allowing speeds of ten miles
per hour to 130 mph to be
detected. The output of the
amplifier is usually shaped to
a sguare wave and then
further prepared into digital
form for alarm and display.
We will not concern ourselves
with any of the signal pro-
cessing beyond the amplifier,
since all we want is an indica-
tion that a radar is present.

Recall that the tuning fork
or a vehicle, or anything
which is moving in the beam
of the antenna, produces a

Doppler at an audio rate.
Suppose we construct an
antenna with a detector

mounted at the correct posi-
tion to produce a good
match, and then feed the
output of the detector which
has been biased by dc; instead
of a Klystron to produce the
best match to the input of a
good low noise preamplifier,
shouldn’t we hear the radar?
““Negatory,"” as the CBer says,
“there ain't no Moji there.”
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If some modulation is
applied to the received signal,
much greater detection range
can be realized. Modulation
must be applied at low levels,
and at a low frequency, for
two reasons. First, if the level
is too high, it will leak into
the audio amplifier and be a
nuisance sound. And second,
the rf picked up by the detec-
tor antenna reflects back to
the radar when you are close
to it, and a high frequency
modulation rate will indicate
strange things to the police-
man operating the radar! So
keep the modulation rate at
300 Hz, which is 9 miles per
hour. Oh vyes, there are laws
which cover interfering with
the performance of a peace
officer doing his thing. You
say you're not transmitting
anything, of course not, but
try convincing the judge!

The receiver we will con-
struct is not new to amateurs.
It's the old crystal video re-
ceiver trick or zero i-f receiver
QRP fans are using. The
microwave antenna, detector
and medulator are simple to
construct and can be made
with tin shears and a solder-
ing iron. This construction
project is a guide for those
who'd like to copy my unit
or try to come up with a
better one.

The horn is a 23 degree
cone shaped from flashing
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BACK COVER AND
MOUNTING PLATE
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copper. To make the cone
mandrel, | used a four inch
piece of heavy card. By
rolling one end tighter than
the other, a cone is formed
and adjusted until it is 3-3/4
inches in diameter at the large
end, and 7/8 of an inch in
diameter at the other. The
hole at the small end is taped
over with Scotch tape, and
the cone is filled with wet
sand or patching plaster.
Next, smooth a piece of
copper flashing and roll it
around the paper cone. Trim
the edges so that they butt
against one another. Now
solder the edges together,
slide the copper cone off of
the mandrel, and you have a
horn.

Next, provide a three inch
disc of vector board. In the
center of the disc bore a 7/8
inch diameter hole. This hole
should be as close as possible
to the outside diameter of the
3/4 inch copper pipe, to pro-
vide a tight fit.

Construct the audio ampli-
fier on part of this board,
observing all of the pro-
cedures which a high gain
hi-fi preamp requires.

The audio oscillator which
is used as the 300 Hz source
for the modulated diode is
also built upon the same disc.

All components are
mounted on vector clips for
both sections. Care in part

orientation must be taken, to
insure no coupiing between
the 300 Hz oscillator and the
amplifier input.

The preampilifier circuit is
composed of three low noise
transistors. The output of the
preamplifier is fed into a two
Watt amplifier module which
will drive a small 8 Ohm
speaker.

The overall gain of the
preampfamplifier combina-
tion is great enough to have a
10 microvolt signal really
make the speaker move. All
wiring to externals, such as
the volume control and
switch, should be shielded to
avoid picking up undesired
radiation. This allows the
detector to be absolutely
silent unless it is the field of a
radar or X band signal at
10.525 GHz. Voltage from
the automobile cigarette
lighter can be used to operate
the detector.

When the amplifier has
been completed and tested,
lay it aside and finish the
construction of the diode
detector and modulator. Be
very careful to position the
diode mountings and the two
tuning screws as shown in the
drawing.

The diodes used are sold
by Parametrics in Winchester,
Mass. They are Schottky
diodes and are very sensitive.
Do not handle them unneces-
sarily, since they can be
damaged easily. TN23E
diodes will also work fairly
well, but at reduced range.

Construct the mountings
for the diodes from 7/8 inch
diameter brass tubing (which
can be obtained from hobby
shops) or use a piece of 3/4
inch water pipe. The rest of
the mounting is easily con-
structed from shoulder
washers and solder lugs.
Solder the lugs to the wire
connections before the diodes
are installed.

The two tuning screws
should be made of brass. The
gain nuts can be steel. The
positioning of these two
screw holes should be
accurate. Tap the two holes
for 4-40 threads.

Next, mount the audio

amplifier/modulator on the -
copper pipe directly behind
the receiver diode. Use epoxy
glue to hold it in place.
Locate the amplifier input as
close to the detector diode as
possible to reduce its lead
length. The volume control
can be brought out through
the rear of the coffee can, as
can the power and speaker
cord. Solder the two inch
square of 1/16 thick brass
over the end of the pipe.

Prior to final assembly, the
tune-up procedure for maxi-
mizing the sensitivity of the
“smoke” detector should be
done as follows:

An X band signal genera-
tor and an ac voltmeter are
required. The signal generator
should be connected to a gain
standard horn which s
located about 5 feet away
from the radar detector horn.
Clamp this horn so that it is
stationary and directed into
the radar detector horn.

Next, connect a VOM in
an ac mode to the speaker
terminals; set the meter to
read 8-10 volts full scale.

Turn the pot modulator
trimpot R1 to 50 percent of
its rotation, turn the volume
control full on, and turn R2
to full counterclockwise. Be
sure R2 is at the ground end.
This pot sets the dc bias on
the receiving diode.

Turn on the signal genera-
tor and set it to 10.525 GHz;
turn the output attenuator to
allow full output to feed the
gain standard horn.

Now turn on the radar
detector. A 300 cycle tone
should be heard loudly.
Adjust the volume control to
produce 1 volt on the VOM.
Check the orientation of the
antennas to be sure that they
are aligned for maximum
sighal, and rotate the circular
horn about its axis to be sure
of maximum signal.

Secure the radar detector
so that it will not move while
being further adjusted. Be
sure you have access to the
two tuning screws.

Next, adjust R2 until
+.125 millivolts de appears at
the output of the detector
diode. A slight increase in



output signal will be noted on
the VOM. Carefully adjust R2
in very small increments,
until no further increase in
signal output is noted on the
VOM. Now adjust tuning
screw A until an increase in
signal is indicated on the
VOM. This screw will adjust
through a peak and will be
erratic if the gain nut is loose.
Make it tight to allow the
screw to move with a heavy
drag on it. Once the peak is
reached, move to the second
screw B and adjust it in the

same manner as screw A was
adjusted. Further adjusiment
alternately of the A and B
screws can be made until no
further improvement is
noted. The last adjustment is
touching up R2 fo see if a
slight increase can be
observed.

Decrease the signal level
by turning the attenuator to
70-75 dBm and then change
the VOM scale to read 1 volt
full scale, Approximately 800
millivolts of signal will be
indicated. This is about the

maximum sensitivity with
this receiver, and should
allow detection of radars

within a range of at least
2500 feet when in a straight
line with the radar antenna.

Radars can be heard at
distances of one mile or
greater, which should give

adequate forewarning. The
unit can now be assembled
into the coffee can. The two
inch sguare brass plate serves
as a mounting, which is
fastened to the rear of the
coffee can. The plastic cover

which comes with the can
acts as a cover radome.

Now that you can easily
detect radars, don’t push
your luck; use the detector to
help stay within the legal
speed limit. Radar is used to
help keep you alive. The
mobile smoke detector will
help, and not cheat, “Smokey
the Bear’ when you keep this
in mind. Those who choose
to hotify other “‘ears” that
“Smokey” is around may
find that it makes the old
bear happy when they do.m

Suggestions for ways that
we hams can keep ham

radio alive have appeared
from time to time in this
magazine. There is one way,
however, that | don't remem-
ber seeing in print. That is
giving ham radio books to
your focal library.

I realized how important
this could be a few years ago
when | gave a few of my old
ham radio books to the North
Haven, Conn., library. The
librarian called me to thank
me, and said that they get a
fot of requests for this type
of book, mostly by voung
people. Since that time | have
lost count of the number of
books | have given to the
libraries in Hartford, East
Hartford and North Haven.

Look arcund your ham
shack. Aren't there at least a
few books of vours that you
don’t read anymore, that you
haven't needed in vyears?
Don’t you have an old call-
book, ARRL license guide or
73 study guide?

Honestly, do you think
you really need these books?
Have you ever lent them fo
anyone? Probably not. So all
these vyears these perfectly
good books have been doing
no one any good. What a
shame! Some high school
student might have picked up
the book and gotten started
in ham radio.

What’s your aobjection?
You think you might need
the book some day? That's
possible. Then you can go
down to the library and

Gabe Gargiulo WAIGFJ
17 Whitney St.
East Hartford CT 06118

Get a Kid Off
the Streets

- - and into ham radio

borrow it back. Can’t afford
it? | think you can’t afford
not to do it. Your few dollars
are an investment in the
future of ham radio. The
more people there are in ham
radio, the more chance there
is we won’t be clobbered in
the next WARC.

If you don’t have any
books gathering dust, then
why not buy a few? 73 puts
out some excellent books and

study guides. The ARRL
Handbook isn’'t too bad
either. Spend a few dollars to
get some kid off the streets
and into ham radio.

And now for the ultimate
— an absolutely terrific way
to get people interested in
ham radio. Buy z subscription
to 73 for your local library!
Far out? Not at all. The
Hartford Library already
carries QST. 73 is by far more

exciting, Put 73 on the
shelves of your library. Pll
bet it will be worn out and
dog-eared in a week.

I'm going to practice what
| preach. As I'm writing this,
I am taking down a copy of
the ARRL. VHF manual and
will drop it off at the North
Haven Library in an hour or
two. Let's see, there are a
couple of boxes of books in
the attic. | wonder if ... m
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73 Magazine Staff

Add RIT to Your
Transceiver

-- a must for CW operators

It is quite interesting to
note that many new
transceivers are still coming
on the market without
incorporating RIT, or receiver
incremental tuning. Of
course, if you purchase the
accessory vfo most
transceiver manufacturers
make, you don’t need RIT
and will have more tuning
flexibility than with just RIT.

But for many portable and
mobile applications, the idea
of adding another box to the
basic transceiver is awkward.

What is RIT? Most
amateurs are familiar with
RIT, so just a brief
background summary for
newcomers. Transceivers
which transmit and receive on
exactly the same frequency
(because of a commaon master

I
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Fig. 1. RIT circuit using regular air variable capacitors.
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oscillator) work fine with
each other as [ong as one does
not change the receiver
tuning once contact is
established to get a better
audio response, different CW
note, etc. [f this is done, the
transmitter freguency s
changed and the other party
will retune his transceiver
when you transmit, etc. The
cycle is repeated each time
one party transmits and the
overall result is so-called
“leap-frogging” up or down a
band and in some cases
maybe straight out of a legal
band segment for the mode
being wused! The cure is
simple: Provide a means for
tuning the transceiver in the
receive mode over a small
(incremental) range of a few
kHz without affecting the
output frequency of the

transceiver in the transmit
mode, One also has to (or
should) provide some means
to disable the RIT so receive
and transmit frequencies
correspond exactly when
desired fo initiate a contact.

Basic RIT Circuit

The basic RIT circuit is
shown in Fig. 1. This was the
usual way incremental tuning
was added to transceivers for
several vears until solid state
devices came on the market.
But it shouldn’t be dismissed
too easily. It still has
applications and may be the
best way to add incremental
tuning even to solid state
transceivers! Besides sim-
plicity, it alse has an out-
standing feature in that air
variable capacitors are used
and only one silver mica.
They have excellent tempera-
ture stability and produce a
minimum effect on the basic
temperature and mechanical
stability of the transceiver’s
vfo.

The circuit functions by
switching one of the two
added variable capacitors
across the tank circuit of the
vfo. In the transmit mode a
capacitor is switched in,
which is set at about % its
capacitance range and which
is not panel mounted. [n the
receive mode, another
capacitor of the same type
which is panel mounted is
switched. When this capacitor
is set to exactly the same
value as the other capacitor,
receive and transmit
frequencies correspond. When
it is wvaried, the receive
frequency can be varied plus
or minus a few kHz without
changing the transmit
frequency. The first capacitor
is made variable instead of

fixed because small
differences in wiring
capacitance will invariably

exist and having it variable
allows the second
panel mounted capacitor to
be set at exactly mid-range to
achieve equal receive/transmit
frequencies. A switch can be
provided in the relay coil



circuit to disable the relay
and then, of course, the
receive/transmit  frequencies
will have to remain the same.

The wvariable capacifor
values shown in Fig. 1 are
typical for use with most HF
vfo circuits. A good clue as to
what value to use is to check
the size of the variable
capacitor used for the usual
“frequenicy adjustment” or
“dial set” capacitor on the
vfo. Use about the same
value. Some readjustment of
the vfo calibration s
necessary after adding RIT,
but since this is true for the
solid state circuits also, it is
discussed at the end of the
article.

Solid State Variations

The action shown in Fig. 1
can be duplicated by a variety

of transistor and diode
circuits. They have great
value when mechanical

considerations do not allow
the placing of the capacitors
necessary for RIT right next
to the transceiver vfo. Only
the transistors or diodes
providing the variable
capacitance effect, plus their
isolating resistor or rf choke,
need be placed right at the
vfo tank circuit. Their dc
control leads can be run to a
tuning potentiometer located
at any convenient point on
the transceiver panel. One
good method to “free” a pot
location on the front panef
and avoid drilling holes is to
gang-up two existing separate
front panel controls (such as
af and rf gain) into one dual
pot with concentric shafts.
Many TV replacement pots
are usable for this purpose.
Fig. 2 shows an almost
completely solid state RIT
arrangement. A relay is still
used to switch control
potentials to the varactor
diode, but since the relay
only carries low voltage dc
instead of rf, almost any
simple relay will suffice. If a
transmit/receive relay in a
transceiver should have a set
of unused contacts, they can
be used to do the necessary

switching. Of course, then
there would be no possibility
of disabling the relay to
provide for exact coincidence
of receive and transmit
frequencies. The varactor
tuning pot would have to be
set at the point of zero
frequency offset to
accomplish this.

[n the receive position of
the relay, a fixed bias is
applied to the varactor diode
by means of the 10k Ohm
divider network. In the
transmit position, a variable
bias is applied by the 10k
tuning pot. Only one pot (the
10k tuning pot} is front panel
mounted, but a number of
adjustment pots are provided
in the circuit for flexibility in
adjustment. To start, adjust
the 10k pot R1 so the voltage
on the diode is about half of
the supply voltage. Adjust
R3, RS and R6 to maximum
resistance. Place the control
knob on R4 at its mid-point
{12 o'clock). Adjust R3 and
R5 in the receive mode so the
voltage on the diode is
exactly the same as in the
transmit mode. Rotate R4
both sides of its center
position and check that the
frequency excursion is about
the same on both sides. If
not, “linearizing” pot R6 is
adjusted so it comes as close
as possible.

The total frequency
excursion of the RIT depends
on a number of factors but is
controlled to a large degree
by the settings of R3 and R5.
If these pots are set at their
maximum values, the voltage
excursion possible by R4 is
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Fig. 2. Solid state version of RIT.

restricted. The opposite is
true with these pots at their
minimum values. In a typical
case, the RIT can be set for
excursion of from + 1.5 kHz
to = 10 kHz. Which setting fo
use depends on one's taste.
Try the minimum range first
{procedure as described) and
work up to a wider range if it
is found necessary in actual
operation. There may seetm to
be a lot of pots in the circuit
but they are there because of
adjustment flexibility and
because of price. R4 is a

standard single-turn,
linear-taper, panel mounted
pot. All other pots are 15

turn trimmer pots. These pots
are highly recommended
because they provide very
fine adjustment and can be
obtained from Poly Paks,
Lynn MA (see almost any 73
issue for ad and address) at a
bargain price of 2/$1.00.

A word about the other
components. The varactor
diodes can be obtained for
about $1.00 each from
Cireuit Specialists, Box 3047,
Scottsdale AZ 85257. Their
free catalog has a nice graph

—I——-VFO TANK
T

limited and the RIT range
+12 ON 47K 0 220K
TRANSMIT -
10% \ANY POWER DIODE]
/50\” 14
220K
+i2 ON 10K 0K
RECEIVE o ,1,
RIT TUNING

VARACTOR

PTT LINE
(+12 ¥ ON RECEIVE,
O V¥ ON TRANSMIT)

ra)

RIT TUNING

of the capacitance range of
the various diodes they offer.
Some transistors can also be
substituted for varactor
diodes and work guite well
by wutilizing their
collector-base capacitance
change with applied voltage.
Try 2N697, 2N2053 and
2N3053. The emitter is left
floating. Base goes to ground
and the collector is the other
end of the ‘“diode.” RI
should provide sufficient
isolation for the diode. If,
however, the circuit should
seem to be “touchy’’ and not
rf isolated, try a few ferrite
beads over the diode end of
RT. The only leads that must
be kept short and well
dressed are those for the
diode, C1, and the end of R1
going to the diode.

Fig. 3 shows a few
variations for solid state RIT
circuits. In Fig. 3a, the relay
has been omitted since many
transceivers provide low
voltages in the receive or
transmit modes already
switched on or off by the
transceiver circuitry. The
power diodes are used for

. I—-vro TANK

5

10K

/8)

Fig. 3. Simpler RIT circuits. (a} Shows circuit particularly suited to solid state transceiver. (b)

Shows a crude but usable RIT.
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isolation so that the inactive
voltage circuit does not
interfere with the active one.
Fig. 3b shows about as simple
a RIT circuit as one can
develop, -but it does have
disadvantages. The zero
frequency offset position on
the tuning potentiometer
cannot be adjusted and the
frequency offset will be
non-linear as the tuning pot is
varied. Nonetheless, just to
give a quick and inexpensive
try to RIT, it is worthwhile
remembering.

VFO Realignment

Adding RIT to a vfo places
some additional capacitance
across the tank circuit of the
vfo which must be
compensated for. One may be
inclined to compensate for
the added capacitance by
readjustment of the “dial
adjust” or “frequency adjust”
coentrol on a tranceiver in
conjunction with a calibrator.
Doing this would, however,
destroy the usefulness of this
control since it would have to

be set at the extreme end of

its adjustment range and
probably will not have
sufficient range left to

perform its normal function.

One has to adjust the slug
in the oscillator coil or
internal padding capacitor to
bring the oscillator frequency
and dial calibration back into
alighment. Disconnect the
RIT circuitry and note where
calibration zero beat occurred
on the dial. Reconnect the
RIT circuitry and tune the
coil slug or padder capacitor

until zero beat is
re-established. The amount
by which the slug or

capacitor has to be turned
should be very small — usually
a fraction of a turn. This
small adjustment should not
effect the linearity of any
oscillator. Check this by
being sure that the calibration
zero beat at each extreme of
the tuning dial is still
achievable within the range of
the “diaf set” or “frequency
adjustment’’ capacitor on the
vip. &

VIDEQ RECORDERS Like New!

Norelco Modef #LD17000
%" Helical Scan
$195.00 F.0.B. Chicago

Programming Technologies

r— PRINTED CiRCUIT BOARDS =]

Epoxy G-10 used exciusively
K5 seen tn 73 Magazine Nov 1976

$5 00
... 5250
. %1000

Page 32 - Labscope, both boards

Page 98 - Batery charger 5" -

Page 150 - ASCI/Baudot convertor, both boards .
Other bourds mode — send artwork for tree estimute

MAKE PAYMENT TO, R L. Canello or

DX Ops
We export electronic & scientific com-
ponents & equipment. All manufactur-
ers. Tubes ® Transistors ® 1Cs ® uPs @
Send your list of requirements for

quote. |cS ELECTRONICS COMPANY

6666 Lincoln Ave.
Lincolnwood |L. 60645
(312} 676-9400

H. Miller
1 Banner 3rd Terrace
Brookiyn NY 11235

9550 E. Gallatin Rd.
Downey CA 90240 U.S.A.

David Johnson WB6QDS
621 Parra Grande Lane
Santa Barbara CA 93108

Coronaries for Burglars

-- with this cheapo car alarm

heft of radio gear from
parked cars is on the
increase nationwide. While
there have been no local
reports of such losses lately,
the threat is always there.
One way of protecting your-
self against such misdeeds is
to instali a car burglar alarm.
To be sure, alarms aren't
foolproof, and at best can
only be expected fo frighten
off a would-be thief. 5till,

Reprinted from the March, 1975,
Key-Klix, Journal of the Santa
Barbara Amateur Radic Club.
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some protection is better
than none, and the burgiar
alarm approach is probably
the most cost-effective.

While commercial alarms
are available, they generally

12y

|

DOOR
SWITCHES'

Fig. 7.

ALARM ON/OFF
SWITCH (KEY
77 TYPE PREFERRED)

aren’t cheap, and besides
deprive the true experimenter
of his bent to improvise. An
amateur’s solution to the
need for a burglar alarm is
shown in Fig. 1. This simple

T2 HORN

DOME
) LIGHT BUTTON
WIRE

—

circuit requires only three
parts and some wire, but does
its job extremely well. The
alarm is activated whenever
one of the car doors is
opened, and is effected by
intermitient blasts of the car
horn which continue until the
alarm is manually reset.

The alarm basically con-
sists of a 12 volt relay which
is connected fo latch in the
closed position whenever the
dome light circuit is com-
pleted {by opening a door).
Closing the relay also returns
ihe horn relay line to ground
through a turn signal flasher,
which will alternately make
and break the circuit, pro-
viding repeated blasts on the
horn. Once the relay has
latched, blowing of the horn
will continue until power is
removed by opening the
alarm  switch, Note: The
alarm switch must be located
outside the car in order to set
the circuit when parking. If a
toggle switch is wused, it
should be placed in a hidden
location. Otherwise, use a key
switch. m



We have the perféct mobile/portable
HF SSB Transceiver for you.

The Atlas 210x or 215x measures only
915" wide x 914" deep x only 34" high, yet
the above photograph shows how easily the
Atlas transceiver fits into a compact car.
And there’s plenty of room to spare for
VHF gear and other accessory equipment.
With the exclusive Atlas plug-in design,
you can slip your Atlas in and out of your
car in a matter of seconds. All connections
are made automatically.

BUT DON'T LET THE SMALL SIZE FOOL
YOu!

Even though the Atlas 210x and 215x trans-
ceivers are less than half the size and
weight of other HF transceivers, the Atlas
is truly a giant in performance.

200 WATTS POWER RATING!

This power level in a seven pound trans-
ceiver is incredible but true. Atlas trans-
ceivers give you all the talk power you need
to work the world barefoot. Signal reports
constantly reflect great surprise at the sig-
nal strength in relation to the power rating.

FULL 5 BAND COVERAGE

The 210x covers 10-80 meters, while the
218x covers 15-160 meters. Adding the
Atlas Model 10x Crystal Qscillator provides
greatly increased frequency coverage for
MARS and network operation.

HELP WANTED

Technicians with Solid State and SSB
experience. If you are a really sharp
technician who would enjoy working

in the amateur radio fieid, we have ex-
cellent opportunities with a bright
future. Send your resume to Atlas
Radic. No phone calls please.

0 aon I
25, r"‘%‘{'m g.'.ﬁ.[;‘

OFF./

Seven pounds of dynamite
measuring only 9%z in. wide, 344 in. high, 94 in. deep.

The Atlas 210x/215x

NO TRANSMITTER TUNING OR
LOADING CONTROLS

with Atlag’ total broadbanding. With your
Atlas you get instant QSY and band change.

MOST ADVANCED STATE OF THE ART
SOLID STATE DESIGN

not only accounts for its light weight, but
assures you years of top performance and
trouble free operating pleasure.

PLUG-IN CIRCUIT BOARDS
and modular design provides for ease of
servicing.

PHENOMENAL SELECTIVITY

The exclusive 8 pole crystal ladder filter
used in Atlas transceivers represents a
major breakthrough in filter design, with
unprecedented skirt selectivity and ul-
timate rejection. This filter provides a 6 db
bandwidth of 2700 Hertz, 60 db down of
only 4300 Hertz, and a bandwidth of only
9200 Hertz at 120 db down! Ultimate rejec-
tion is in excess of 130 db; greater than the
measuring limits of most test equipment.

EXCEPTIONAL IMMUNITY TO STRONG
SIGNAL OVERLOAD AND CROSS MOD-
ULATION. The exclusive front end design
in the receiver allows you to operate closer
in frequency to strong neighboring signals
than you have ever experienced before. If
vou have not vet operated an Atlas trans-
ceiver in a crowded band and compared it
with any other receiver or transceiver, you
have a real thrill coming.

ATLAS TRANSCEIVERS
Muodel 210x or 215x Transceiver. . . .. $679
With noise blanker installed $719

ACCESSORIES
AC Console 1107220V ... .......... $149
With VOX $195
Portable AC Supply 110/220V. . ... .. $100
Plug-in MobileKit ................. 548
Auxiliary VFO Model 206

Includes Digital Dial .......... $299
Model DD6-B Digital Dialonly. . ... .. $229
10x Osc.lesserystals .............. $59
Matching Transformer MT-1 ........ $27

Model VX-5M Self-contained VOX . . . . $55

NEW FROM ATLAS

DL 200 Dummy Load

200 watt intermittent or 60 watt

continuous power rating, Housed

in a compact one quartcan, .......... 59
Same Dummy Load as above, but with
dual range Wattmeter reading 0 to 50, and
01e. 200 wattgsh s o s et o o ik e e $24

For complete details see your Atias dealer,
or drop us a card and we'll mail you a bro-
chure with dealer lisi.

S ATLAS

Z RADIO INC.

417 Via Del Monte < Oceanside, CA 92054 Phone (714) 433-1983
Special Customer Service Direct Line (714) 433-95%1

Qbcasons Greetings from the gang at Atlas
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his article describes

what | call a versatile
regulated power supply, Ver-
satile because of its many
uses: a 12 volt version powers
my Drake TR22, another
powers my Regency HR220.
A 5 volt version runs the logic
in the WR4AKK repeater,
while one with plus and
minus 15 volts powers all my
op amp projects.

Al in all, I've built nine
ppwer supplies of different
voltage and current ratings
using this circuit.

Whether you need a
supply to charge batteries,
run a portable tape recorder
or radio, operate relays, run
your mobile FM rig in the
house, or power op amps or

logic, this circuit definitely -

deserves a try. [t's simple,
uses a minimum of easily
obtainable parts and, best
yet, it works.

The basic circuit (Fig. 1) is
a simple two transistor regu-
lated supply. One transistor,
Q1, acts as a reference voltage
source and the other, Q2, acts
as a series pass regulating ele-
ment.

The circuit is the same no
matter what the output
voltage. Only the trans-
former, zener diode, resistor
R2, and possibly Q1 and Q2
have different values.

Circuit Theery

The circuit consists of
three sections ~ the trans-
former, rectifier and filter
being one, the voltage
reference another and the
series pass regulator transistor
the third.

Pick your transformer for
a slightly higher voltage than
you wish to regulate. For
example: for 12 volts regu-
lated output, use a 16 to 19
volt transformer (a 6 volt and
a 12 volt filament trans-
former in series). For 5 voits
regulated output, a 6 V fila-
ment transformer is used.
And for 15 volts output, use
a 24 volt transformer.

If you use a transformer
capable of high current out-
put, vou may nheed to put a
resistor in series with the out-

45

R. B. Joerger WR4EHGC
1330 W 54 St. C-112
Hialeah FIL 33012

Power Supply

- - versatile

put of the rectifier. This pre-
vents the surge current,
generated when the supply is
turned on, from destroying
the rectifier diodes.

Of all the different
rectifier circuits in use today,
{ prefer to use the full wave
bridge. The bridge circuit has
a higher output voltage than
the standard full wave recti-
fier and a higher frequency
ripple than the half wave,
making it easier to filter.
However, any type rectifier,
as well as the conventional
voltage doublers and triplers,
can be used with no circuit
degradation.

For output filtering, I have
found that using a 1000 uF
capacitor for C1 provides ade-
quate filtering. The mote
capacitance, the more filter-
ing, so you can increase this
value if you wish. The regu-
fator also acts as a capaci-
tance multiplier so that the
total capacitance is the
capacitance of Cl1 plus the

capacitance of C2 multiplied
by the gain, hfe, of Q2:

CT=0C2 (hee) + Cy

Resistor R2, the zener
diode and Q1 form a voltage
reference circuit. Set the
reference voltage to about 1.5
V above the desired output
voltage. The reference voltage
is higher because there are
two diode voltage drops
between this point and the
output. To determine the
value of the zener current
limiting resistor, R2, you
must first know the gain of
transistors Q1 and Q2.

—

The dc gain of Q1 and Q2
can be found in a transistor
specification manual. Gain,
sometimes called Beta or heg,
is the ratio of the collector
current to the base current
that caused it. For example:
for a transistor with a gain of
20, T mA of base current
causes 20 mA of collector
current.

Now, knowing the tran-
sistor gains and the desired
output curreni, vou pick a
value for R2 by calculating

how much current must flow

from the base of Q1 to make
a corresponding amount of
current flow from the base of

*3V

1I5VAC

| A FUSE

—o
REGULATED

Fig. 1. Regulated +13 volts at 2 Amps using NPN transistors.
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Fig. 2. Regulated +13 volts at 2 Amps using PNP transistors.

Q?2, to cause the desired out-
put current flow into Q2.
Simple. Right?

For example, we wish to
have a regulated output
voltage of 13 V at 2.0 Amps.
The gain of Q1 is 70 and the
gain of Q2 is 20. The voltage
at point A js 20 V. To cause
2.0 Amps of current to flow
into Q2, the current flow
from the base of Q2 must be
100 mA.

20A._
gain 20 k59

_lout

And similarly, to cause 100
mA of current flow into Q1,
the base current must be

_ 100 mA

b= —==5

=1.4mA

If vou use a 15 V zener
diede, the voltage drop across
R2 is 5 V, so from Ohm’s
Law:

R=-=5V/14mA=37k

E
I
Let R2 be 3.3k. The reason
for this lower resistance is
that most transistors have less
gain than that listed in the
specification book, so by
using a smaller resistor more
current  will be available,
making up for possible low
transistor gain. This also gives
vou a safety margin, in case
you need just a bit more
current than you thought.

In picking transistors for
Q1 and Q2, not only must
you pick a Ttransistor with
suitable gain but you must
also chdose it for its type
{NPN or PNP), emitter-collec-
tor breakdown voltage
(BVceo), collector current
{Ic), and power dissipation.

All of these circuits use
NPN transistors. If you wish
to use PNPs, reverse the

polarity of the rectifier
output, the filter capacitors
and the zener diode. Isolate
everything from ground. If
you reguire that the negative
lead be grounded, ground the
emitter of Q2 (see Fig. 2).

BVcep is the voltage at
which the coilector to emitter
junction breaks down. For
Q1 this voltage rating must be
high enough to stand the
difference in voltage between
the rectifier output and
ground, and for Q2 the rec-
tifier output and the regu-
lated output.

The collector current {l¢)
rating of each transistor is the
maximum continuous collec-
tor current that the collector
to emitter junction can safely
pass. For Q2, this is the total
output current which you
require from the supply.

Power dissipation is the
maximum amount of power
that the transistor can dissi-
pate bhefore it is destroved.
The power dissipation rating
is usually given for an
ambient case temperature of
+25% C. If you heat sink the
transistor (which | recom-
mend for Q2), you can
exceed this dissipation by an
amount which depends upon
how well your heat sink dissi-
pates the power.

The output circuit consists
of R3, a bleeder resistor
chosen to allow a couple of
milliamps of current to flow,
and capacitor C3, which acts
as a high frequency filter to
keep any zener noise or
voltage spikes out of solid
state equipment.

Construction

The ¢ircuit fayout is not
critical and almost any type
of configuration can be used.
| have built the supply

both on a piece of peghoard
with the device leads serving
as hookup wire, and on a
printed circuit board. With
the circuit board shown in
Fig. 3, the electrolytic capaci-
tors are mounted external to
the board due to their large
physical size. This figure also
shows Q2 mounted on the
board. While this will work
for low power applications
{one example is the supply
running my TR22), | would
suggest that you heat sink
this transistor, as it does pass
the total load current and can
get warm.

You will notice that there
is a break in the land coming
from the positive output of
the bridge. This is where R1,
which must be heat sinked
externally from the board, is
connected. If you do not use
R1, connect a jumper in its
place.

| used a resist marking pen
to draw the circuit on a PC
board. You can do the same
or make a photographic nega-
tive and use the photoresist
method of making a board.
The board in Fig. 3 is shown
full size. | have mounted all
of my supplies inside Bud
boxes, and, as there are quite
a variety of Bud boxes, no
two supplies look alike. The
only precaution is to mount
the heat sinked transistor,
Q2, where its case cannot be
accidentally shorted to
ground. If possible, mounting
it on an attachable heat sink
and mounting the heat sink
inside the box (with a few
ventilation holes) will work
fine. 1 have not included any
pictures of box layouts, as
that is a matter of personal
choice and the requirements
of the equipment you need
the supply for. m
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Fig. 3. Foil side view.
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ICOM INTRODUCES
THE REVOLUTION IN

The VFO Revolution goes mobile with the unique,
ICOM developed LSI synthesizer with 4 digit LED
readout. The IC-245 offers the most for mobile on the
market, The easy to use tuning knob moves accurately
over 50 detent steps and assures excellent control as
easily as steering the vehicle. With its optional adapter,
the FC-245 puts you into all mode operation on 12V
DC power with a compact dash-mounted transceiver.
In FM, the synthesizer command frequency is displayed
in 5 KHz steps from 146 to 148 MHz, and with the side
band adapter the step rate drops to 100Hz from 144 to
146 MHz. For maximum repeater flexibility, the trans-
mit and receive frequencies are independently pro-

gramable on any separation. The IC-245 even comes

equipped with a multiple pin Molex connector for re-
mote control.

The IC-245 is a product of the revolution in VFO

design, from its new style front panel, to its excellent.

mechanical rigidity and Large Scale Integrated Cir-
cuitry. Your 1C-245 will give you the most for mobile.

VFO TECHNOLOGY

Introducing the 1C-245, 144-148 MHz FM Transceiver

SPECIFICATIONS
GENERAL
Frequency Coverage *144.00 to 148.00 MHz
Maodes EM (F3)
*SS8B (A3J), CW (A1)}
Supply Voltage DC13.8V+15%
Size (mm) 90H x 155W x 235D
Weight (kg) 2.7
TRANSMITIER
TX Output F3 10W I
*AZJ 10W (PEP), Al 10W
Carrier Suppression 40 dB or better
Spurious Radiafion —60 dB or less below carrier
Maximum Frequency
Deviation =5 KHz
Microphane Impedance 600 ohms
RECEIVER:
Sensitivity *A3d, Al 0.5 microvolt input
gives 10 dlB & +N/N or helter
F3 0:6 micrevolt ok less for
20 dB quiefing §-+N+D/N
at I microvolt input, 30 dB
Squelch Threshold —8.dB or less (E£3)
Spurious Response —60 dB or hetter
SYNTHESIZER: e
Freguency Range 144 MHz fo 148 MHz
Step Size 5 KHz for FM
*100 Hz or 5 Kilz for SSB
Stability per C in the range of —10 to

+60 C, £0.00001145% per C

* Valid with SSB Adapter only

ALL MODE MOBILE! Opticnal equipment for your IC-245 includes a Side Band Adapter which
attaches as an integral part of the transceiver, With this easy to make conversion, your 1C-245
operates in FM, SSB or CW. Depressing the adapter’s tuning speed biitton produces a frequency
change of 5 KHz steps in SSB mode, and furnishes fine tuning in 100 Hz steps in FM. The adapter’s
RIT function changes the receive frequency +1 KHz without changing the transwmit frequency. (See
footnoted specifications for the IC-245.)
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DIGITAL PERFECTION NOW

ICOM recently introduced the revolutionary
new IC-211 4 MEG All Mode transceiver with
dual tracking, optically coupled VFQO’s: just
the first of a great new wave of ICOM LSI
synthesized radios. And now the IC-211 is
joined by the amazing 1C-245 mobile trans-
ceiver. Together they herald the beginning of
the ICOM VFO Revolution.

ICOM DEVELOPED PHASE LOCKED
LOOP CMOS LSI

To facilitate the advancement of the phase
locked loop concept which has been nurtured
by ICOM’s forward looking engineers, ICOM
has designed an IC to provide these functions
in a single LSI integrated circuit.

The circuitry of this chip contains all of the
command registers and up down counters and
the divide-by-n counter needed to make the
ICOM *“‘digital perfection” a reality.

This chip also contains the phase detector

and memory system which provides the dual
VFO function. In addition, there are provi-

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMET

ICOM WEST, INC.

8 Suite 3
13256 Northrup Way
Bellevue, Wash. 98005

(206) 747-9020

sions to cause the step rate to increase to
5KHz or 10KHz from 100 Hz and another
which causes the reading to “freeze” and not
change with the dial setting. And yet another
provides pulses to both sets of counters to
allow them to track while staying offset by the
set amount.

Also, included is the circuitry which makes
the 100 Hz steps possible with a 10 KHz refer-
ence. This circuitry is so unique ICOM has a
Japanese patent pending.

THE BEGINNING OF THE ICOM VFO REVOLUTION!

* Distributed by:

ICOM CANADA

7087 Victoria Drive
Vancouver B.C. V5F 3Y5
Canada

(604) 321-1833

ICOM EAST, INC.
Suite 307

3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780



Elliott Weisman K3JJZ
8533 Ailgon Avenue
Philadelphia PA 19152

DXPEditiOh:
Memories for a Lifetime

- - reflections of HKITL

T o those of you who have
never been a part of a
“FIRST,” | must tell you
that the feeling is one beyond
description.

Maybe you could compare
it with the thrill of your first
amateur contact. Do vyou
remember it? Do you remem-
ber the adrenalin flow? If you
made the first contact on CW
as a Novice, did your mind go
blank when it was your turn
o transmit?

Well, that is an inadequate
description, but it is the best
that [ can do. HK1TL was the
callsign of the Pack Rat
Colombian Moonbounce
Expedition, an expedition
designed to accomplish the
first 432 MHz EME contact
from the continent of South
America. 1t was, as you no
doubt have already read in
the press releases, a complete
SUCCESS,

Who are we? How did we
get there? Why did we do it?
Would we do it again? What
did we learn? What were the
people like? How long did it
take to plan?

It is now two months since
the history-making event. |

have been asked to put
together reflections of the
expedition.

Well, let us start with basic
definitions that may help you
understand what the Pack
Rats are and what motivates
them.

The Pack Rats are offi-
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cially the Mount Airy VHF
Radio Club. We are now 20
years ofd. Our main purpose
is to promote interest and
activity on the VHF bands,
and improvement in opera-
tion and equipment. All club
members are expected to
participate in the club-
sponsored activities: club
nets, meefings, January VHF
sweepstakes, June VHF QSO
party, and our annual flea
market “‘Hamarama.”

We are not what one
would call a “DXpedition
Club.” As a matter of fact,
prior to HKITL, there were
only two other expeditions
that | know of. An attempt
to break the 1296 MHz
record over water from
Rodantha, N.C., in the sum-
mer of 1970 failed. A 1296
MHz expedition to the state
of Delaware was a success.

HKITL, our third expedi-
tion-type operation, entered
the planning stages in Janu-
ary, 1976. We discovered a
potential new member who
was originally from Colom-
bia. He made contacts with
his friends in Barranguilla,
Colombia, and we started
through the red tape neces-
sary to get all the approvals.
My correspondence file Is
more than 2 inches thick but
that is the nature of dealing
with governments.

Why did we do it?

Because it needed doing,
because we had the opportu-

nity, because we had the
expertise to do it, and
because we were assured of
complete cooperation from
the Colembians.

Would we do it again?

Well, obviously if some-
thing was a success, you have
no reservations about doing it
again. However, knowing
what we Kknow now, we
would have been better
prepared for power outages.
We would have insisted on a 4
kW generator with adequate
regulation.

We learned that you can
always count on amateur
radio cooperation: from the
equipment handling of Russ
Wicker W4ZXI| through the
Miami Airport, the Area 2
Radie Club in Barranquilla,
the 20 meter liaison work of
W3KKN and W3TNP Ernie
and Bertha Kenas, as well as
the operation of the Pack Rat
Moonbounce station
W3CCX/3 by Dave Mascara
WA3JUF. Everybody wanted
it to work.

We also learned guite a bit
about the effect of Faraday
shift. That is to be the subject
of a separate article.

We Jearned that the pres-
sure of six months of intense
preparation ran us to the
breaking point, that at times

we would have petty argu-.

ments among ourselves.
Fortunately, there was always
someone wise enough to sit
back and analyze the situa-

tion, Tempers were getting
short; pressure was building.
“Hey, you guys, let’s not let
the situation get out of con-
trol.”

Finally,
people like?

“Super” is the best de-
scription | can offer. They
couldn’'t do enough to help
us. Not only the Colombian
hams, but the farm people
and the civil defense organiza-
tion. | would not have
thought it possible in two
short weeks to establish such
deep personal relationships,
but we did.

What kind of problems did
we have?

In addition to sporadic, if
any, line voltage, we dis-
covered on unpacking that a
filter capacitor in the power
supply had broken loose from
its mounting. That is not so
bad, but it rubbed against a
chassis corner and fore a hole
in it. We requested another
from the states and in the
meantime set about to effect
repairs.

Some solder closed up the
hole and we were lucky it
worked. We were also unfor-
tunate enough to blow our 2
meter transistorized converter
during the second OSCAR
run. More field repairs re-
quired.

Any idea how you solder
with the electricity off? Use a
mini-torch (we brought one
with us),

Since this was oniy to be
an article on reflections, I'li
net go into the technical
decisions that were made as
we prepared for the project.
That will be the subject of a
separate article.

Suffice it to say that if
you ever have the chance to
become part of a “DXpedi-
tion,” do it.

BDon’t worry about the
fact that (a) you can’t afford
it, (b) your XYL might go to
divorce court, {¢) the expedi-
tion might not be successful,
or (d) that there will be a lot
of work that must be done
before you leave.

Do it; do it because it is a
once in a lifetime experience
that you will never forget. m

what were the
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Crescent Frequency Counters Feafures:

<

] High Sensitivity VHF pre-scaler {built-in}. 100mv
RMS @ 5082 @ 300MHZ. Frequency range DC
through 600MHZ Model 600, DC through 300MHZ
Model 300.

Excellent temperature compensation_crystal con-
trolled time base, yielding +1 part/ 106 stability per
hour after 10 min warm-up, . 10PPM waorst case,
from 0° to + 55°C!, at 100Hz @ 450MHZ is attain-
able, typically if calibrated to WWV L. This is approxi-
mately 2 parts in 107!

7 digit display, resolution 100Hz with 10m Sec.
gate interval, pre-scaled! 10Hz resolution with 1 Sec.
pre-scaled, THz resolution with 10 Sec. gate inter-
val pre-scaled!

4 Built-in 5VDC regulator; input to 3-terminal regu-
lator is accessible for use with 12VDC out-board PS.
You can use this counter mobhile.

5 Easy 6 hour assembly; all circuit broad tracks are
pre-tinned, have drilled holes and are plated through!
All 1.C. socks included -- Makes trouble shooting a
breeze,

ﬁ Cabinet, plexy window and.all necessary compo-
nents included for easy, trouble-free assembly.

1 90-Day full coverage warranty.

Optional accessories TCXO time base yielding %
PPM stability. $79.95

Optional 10 Sec. time gate resolution to 1Hz. $15.00.
(Free with purchase of above TCXO}

Optional 12VDC power recepticle and cord assembly
$15.00 (on preassembled counter only}

“HAVE IT YOUR WAY"
Complete kit or preassembled, burned in, and environmental chamber tested unit available for the commercial shop

or modern ham shack.

crr oo 1m0 e ro . Tesre it 20AT  $18800
NAME_._ 5 i
STREET . =
I = L rRTRPE L ZIP___
CALLSIGN — — — —_ _ SEND CHECK OR MONEY ORDER TO:

... for all your wire & cable needs

irex&iCable hn/.

Bldg. 13 Euclid Ave., Newark N.J. 07105 (201) 589-4647



Silas S, Smith, Jr. WASVFG
2308 McCord
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Secret

PC Layout

Method

- - simple and inexpensive artwork

he most desired state of

the art method of
making a printed circuit
board is the photo-etching
process. | will attempt to
describe an inexpensive

method of artwork that can
be used to obtain professional
results.

A modest supply of
circles, squares, pads, fillets,
line tapes, etc., can consume
a large portion of a limited

i

INSIDE

OUTSIDE
Bi4 a-14

OUTSIDE
-7

INSIDE
-7

55

Fig. 1(a). Fig. 1(b).
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budget. Like many other
experimenters, | would like
to use these artwork aids;
however, | have more time
than money.

The general layout of the
artwork is the most difficult
portion of any etching
process. If there are any
simple secret methods of
doing this, they certainly
have remained a secret.

I suppose that most of us
have a preferred way to lay
out the artwork, For those
who don't, | will share my
secret method and a general
description of my preferred
way of doing the artwork.
The circuit is made in its
neatest form, all parts num-
bered, and generally reading
from left to right. Of course,

check and recheck.

I have developed this
method for the laying out of
the artwork. For the lack of a
better title, let us call 1t the
quad method. Fig. 1({a) shows
a 14 pin IC laid out in a quad
pattern. In Fig. 1(b), the
quad sections are labeled.

Inside 1-7 means that the
lead will terminate on a pin
from 1 1o 7 and will run

between the two rows of pins
of the IC. Qutside means that
the leads will run on the
outside of the 2 rows of pins
of the IC.

Figs. 2(a), (b), and {c)
demonstrate the basic idea. A
typical quad method of lay-
out is shown in Fig. 2{(a).
Leads must follow three
general rules. One, the num-
ber of inside leads must be
limited. Two, there must not
be leads between two adja-
cent pins, although | have
seen this done. Three, the
leads must not cross each
other; use jumpers where
necessary.

It can be seen in Fig. 2{b)
that pin 14 is fenced in. This
resulted by not following the
guad methoed for lead “D.”
Fig. 2(c) is correct, as lead
D’ approaches from the
inside of pin 13 and exits to
the outside of pin 13, going
down and entering pin 6 from
the inside. Following the
quad method, the result is
that both pin 7 and pin 14
are unobstructed as laid out
in Fig. 2(a).

When wiring more than
one IC, the vertical leads on
the left side of the drawing
will normally be the top
leads, and those on the right
will be run across the bottom,
Whatever the case as the leads
enter the guad zone of the
proper IC, the leads should
then run within the quad
arrangement. See Figs. 3(a),
{b), and (c), and note that in
the finished layout the out-
side lead was rearranged. |
might add that Figs. 3(a), (b),
and (c) are actual working
drawings of another project.
The PC board is to be
double-sided. The jumpers
will be printed on the top

Fig. 2(a).

Fig, 2(b). Incorrect,

Fig. 2(c). Correct.



side, along with the power
leads.

The use of a #2 pencil and
a good eraser is most impor-
tant, as it will be necessary 1o
change the routing of the
leads to get the best result.

After transferring the quad
information to the layout on
a grid paper, and finding
yourself happy with the
layout, place a piece of
carbon paper upside down
under the grid paper. The
leads are now traced, leaving
a carbon copy on the back
side of the grid paper. This is
the foil side view. On the top
of a piece of corrugated card-
board or a piece of foam
plastic, place a good grade
sheet of white paper and tape
the corners. The grid sheet is
placed over the white paper
foil side up, and taped at the
corners to maintain registra-
tion. A hat pin or some other
sharp pointed object s
pressed through each place
where we intend to drill the
PC board. These pin holes
become the centers of our
dots.

The white paper is re-
moved and put on a flat
surface. A circle template of
the desired size of our dot is
centered over each hole, one
at a time. A black felt tip pen
is used to trace the circle of
the template, and filled in
while the template is in place.
Most templates are for pencil
use, so to prevent fuzzy edges
the template is slightly raised
above the paper by placing 2
couple strips of masking tape

YOU CAN COUNT ON
THE DAVIS FREQUENCY

COUNTER FOR:
* 500 MH:z

*+.0002% ACCURACY
e UNBEATABLY LOW COST

Kits include all parts, drilled and

plated PC boards, cabinet, switches,

o
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T
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Fig. 3(a). All 2 input NAND gates are 7400,

across the bottom side of the
template. After all of the dots
are made, the lines are drawn
in either freehand or with a
guide. A light blue pencil can
be used to sketch in the lines
first {if desired); this will help
to prevent errors. The blue
will not photograph, so if you
would like to make notes on
the artwork, go ahead.

For appearance, sharp
corners and abrupt inter-
sections should be avoided.
This is why | prefer a
sweeping freehand line. The
dots can now be made into
tear drops, fillets added to
intersections, dots combined
into double dot configura-
tions, etc.

Check and recheck the art-
work. A mistake can easily be
corrected by the use of self-
sticking address labels cut to
fit over the area to be
changed and then redrawn.
After reassuring yourself that
everything is correct, use the
hat pin again to make sure
that all holes are open.

A somewhat simpler

FREQUENCT COUNTER

==, 588

Factory assembled units are tested and .
calibrated to specifications, and are
fully guaranteed for 1 year.

method is the use of a light
blue lined grid paper and a
light blue pencil. The drawing
of the foil side is drawn with
the blue pencil on the blue
grid paper. The final results
are traced with a black felt
tip pen. The hat pin is used as
before to make the center of
the dots.

A final personal touch is
the adding of your mono-
gram.

The artwork is now ready
for the photographer, and
should be copied against a
white background.

Although | have always
made my design double scale,
it can be dene 1:1 with good
resuits. For an extremely
complex drawing, perhaps a
4:1 scale would be used.

| was guite shocked when
| saw a student press the pins
of an IC through a piece of
blue lined notebook paper.
He proceeded to circle the
resulting holes and to draw in
the connecting lines with a
black felt tip pen. To my
surprise, the PC board was

FEATURES:

8 Digit Display

Large .3" LED Readouts
Automatic Dp. Placement

frs =
Ll NO4

Fr2

Fr2

ouT2

Fig. 3(c). Foil work sheet
{top view, bottom foil).

amazingly nice.

The artwork may perhaps
be copied with a camera as
simple as the ‘“pin hole”
camera, but a high contrast
type of film should be used
(such as a process film and
high contrast D11 developer).

Good luck on your next
PC board. m

Resolution 10 1 Hz
High Input Sensitivity
Aulomatic input Limiting

Gy 4 J

hardware and a complete instruction

manual including calibrating
instruchens,

All parts guaranteed for 90 days.
Factory Service available for $25.

PRICES:
500 MHz kit

500 MHz tactory assembled
Instruction & Calibration Manual
{refundable with purchase) ....

Inpul Diode Protected

Selectable Gate Times, 1 ms. and 1 sec.
Provision tor 10 sec.

High Stability 10 MHz Crystal Time Base
Plug-in Time Base

Plug-in Prescaler

All Metal Cabinel with
High Quality Components

$249.95
$342.95

$3.00

DAVIS ELECTRONICS €=

636 SHERIDAN DRIVE, TONAWANDA, NEW YORK 14150
(716) 874-5848
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Ian MacFarlane WAISNG
102 Columbus Avenue
Greenfield MA 01361

Design Your Own QRP Dummy Load

dummy load can prove

to be a handy little
gadget when it comes time to
tweak-up the final in your
handie talkie, QRP rig, or
even (egad!) CB set, Unfor-
tunately, there doesn’t seem
to be anything on the market
that lends itself to the task,

Dummy Loads Using
Standard 5%, 2 W Resistors

Watts  Rehar  Reach N
4 50.0 ibo 2
4 75.0 150 2
6 50.0 150 3
6 73.3 220 3
8 50.0 200 4
8 75.0 300 4

10 48.0 240 5

12 50.0 300 6

12 73.3 430 5]

14 51.4 360 7

14 728 510 7

16 437 390 8

16 7715 620 8

18 522 470 9

18 75.5 680 9

20 51.0 510 10

20 75.0 750 10

22 745 820 11

24 51.6 620 12

24 75.8 910 12

26 52.3 680 13

26 733 1100 13

30 50.0 750 15

32 51.2 820 16

32 75.0 1200 16

34 76.4 1300 17

36 50.5 910 18

40 50.0 1000 20

40 75,0 1500 20

Table 1. The above design

values will not result in a
mismatch greater than 1.7:1,
even when the tolerance is
wWorst case.
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- - useful beginner’s project

unless you're willing to invest
in an expensive kilowatt
model. The only way to get
around it is to build your
own, an easy accomplishment
with a little forethought and
a handful of components.

Choosing the Resistors

Ideaily, the resistors in a
dummy load should act
purely resistive (no reactance)
aver the frequency range they
are going to be used. The
only inexpensive resistors
that come close to meeting
this requirement are the car-
bon (composition) type.
Wirewound resistors, al-
though cheaper and available
in higher wattage values,
exhibit too much inductance
and are bothered by the skin
effect. By contrast, carbon
resistors are less subject to
skin effect problems, so their
resistance stays fairly con-
stant as the operating fre-
guency increases. In carbon
resistors, reactance is mainly
due to inductive effects in the
leads and stray capacitance
between the feads and nearby
metal. These effects remain
negligible up te around 100
MHz providing that the re-
sistors aie properly mounted
and have values greater than
25 Ohms.

Proper motinting dictates
that leads should be kept as
short as practical, and that
there should be some separa-
tion between adjacent resis-
tars.

Design .

Because carbon resistors
capable of handling more
than two Watts are expensive
and difficult to locate, the
oniy convenient way to
achieve high power dissipa-
tion is to use several resistors
in parallel. This increases
reactive effects, but it offers
greater power dissipation as
an acceptable trade-off,
unless you need an extremely
accurate dummy load. Also,
it should be remembered that
the power rating of resistors
is a continuous ‘“‘free air”
rating, so for short duty
cycles, a dummy load can
easily stand more, For
example, with the 33% duty
cycle of SSB the power rating
may safely be increased by
three, while the 50% CW duty
cycle will allow an increase of
two. A good rule to follow is
to touch the resistors occa-
sionally. If they are too hot
to handle then they are dissi-
pating too much:

The actual design of the
dummy load is accomplished
by starting with two param-

eters, the desired total
power dissipation and the
desired characteristic resis-

tance, Assuming that ali resis-
tors have the same values and
power ratings, the following
equations may be used for
designing a multiple-resistor
dummy load: Number of
resistors needed = Desired
power dissipation of dummy
load / Power rating of each

resistor, and Vilue of each
resistor = Total resistance of
dummy load x Number of
resistors needed: All too
often the calculated value for
each resistor will not be a
standard resistance, a factor
that will complicate matters.
Table 1 helps to sneak around
this problem by offering
values based on the standard
two Watt resistors.

Construction

The actual construction
depends upon the number of
resistors that the above equa-
tion tells you are needed. If
you can get away with just
one, whether it be a 1/8 or 2
Watt, then the design in Fig.
1{a) should do the job. Here,
the resistor is soldered inside
a PL-259 connect, with a
small metal plate soldered to
the end as a shield.

For higher power dpera-
tion, the circuit in Fig. 1(b)
allows compact mounting for
twenty resistors or more. In
this circuit, two copper or
brass plates are used for
mounting to eliminate capaei-
tive coupling between adja-
cent leads. After the S0-239
connector has been mounted,
a series of small holes are
drilled in both plates for the
resistors. A hole is also drilled
in the center of the back
plate and a wire soldered
between the center conductor
of the coax connector and
the back plate itself. As
always, leads should be kept



as short as possible.

If shielding is what you
need, and even higher power
dissipation, then the circuit in
Fig. 1(c) may be installed
inside a pint or one half pint
paint can. Transformer oil
can be added to increase the
short duration power hand-
ling capacity by a factor of
three or four. A note of
caution however: Don't use
motor cil — because of its
lower boiling point, it has a
nasty habit of blowing off
can lids, and sending hot oil
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Fig. 1. At (c), the 5-239 connector is mounted in the can fid. Make sure that the bottom
ring does nof make contact with the can.

all over the place.
In the interest of accuracy,
it's worth the extra money to

invest in 5% resistors for the
above circuits. This will give a
tolerance of £2.5 Ohms for a

50 Ohm dummy load, which
results in a mismatch of only
1.05:1.m

Francis J. Piraino WA3SKKM
Box 86
Pocono Summit PA 18346

Failsafe

Super Charger

- - multi-rate, too!

A t my OTH, many
systems operate from a
12 wvolt dc automobile
battery. The old saying *‘close
the barn door after the horse
runs away' applies to me. My
QTH was burglarized; now |
have a burglar alarm systern.

Ri
TI 20
SEE TEXT o 30w
48 EL

15 al

My system is simple yet quite
adequate and it operates from
117 V ac and, in case of
power failure, it switches to
12 V dc.

An automobile battery
supplies the power, but
keeping the battery at its

|
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ECTIFIER nz
117 VAG 1Y g —o zpy

3
a &
ROTARY SWITCH

2P %
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220
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AMMETER
SHUNT

* TZ SPRAGUE
122000

Fig. 1. Electronic battery charger.

peak was quite a problem and
it was time-consuming. This is
the reason for building the
charger. It keeps the battery
at full chiarge and never needs
to be disconnected. In fact,
since building this charger, |
have added a power failure
alarm. | have installed a 12
volt automobile FM stereo
and tape player in my den. |
operate my ham antenna
switching system from this
battery, and also my 2 meter
FM transceiver when |
remove it from the car. There
were a few places | needed a
light, and using a dome lamip
assembly from an old auto
worked perfectly.

This charger is rather
simple and doesn't require
any expensive parts. Any

transformer with a voltage
between 14-24 volts and
rated at a few Amps can be
useéd. Mine was from an old
battery charger. :

A two gang rofary switch
and two 9 Ohm 30 Watt
resistors are used to give me
three charging rates when
wired as shown in the
schematic. Any charging com-
binations can be used
provided the transformer and
bridge rectifier can handle the
current. The SCR listed is
rated at 7 Amps with a heat
sink.

Only one meter is used to
read voltage or current. The
meter shunt is in series with
the positive lead to the
battery and connecting the
switch as shown will give you
voltage or current. The meter
face was reprinted to read
0-15 V dc and 0-4 Amps.

The pulse trarisformer was
a small audic transformer
which was rewound to give a
1:1 turns ratio at approxi-
mately 20 Chms resistance.
Since then | have seen them
listed as SCR trigger trans-
formers.

The unijunction is used as
a relaxation oscillator, and
the potentiometer controls
the upper voltage limit for
the battery, When this limit is
reached, the oscillator stops
oscillating, which in turn
stops triggering the SCR. The
battery must be connected
for the circuit to operate. If
the oscillator circuit fails to
operate, reverse one of the
pulse transformer windings.
The SCR needs a positive
spike at the gate to fire. ®
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Thi
Whatever Santa Says . . . Holiday
Season
Will be Sharper, Clearer and fook for value,
P A CK En 0 lookrt;:::-"p;;;o;;unce.
VALUE . 5 Worlds Finest
] 9 H L
With the Incredible e ENAvEr L
GTX-1 or
GTX-1T :
HAND-HELD - 2-meter FM, 100 ann_el com 95
2.Meter FM sk o S A Q)
TrHHSCEiVEF : (Incl. 146.94 MHz)
CHECHK THESE FEATURES:

2-meter FM, 100 channel com-
binations, 30 watts (Incl s 95
146.94 MHz)

62" & I 2-meter FM, 10 channels, 10
deep watts (Xtals not inciuded)' s 95
) * Rubber ducky

antenna Wrist
salety.canrying stiap

nels
= Factory-diract to
You

Accessories
Available:

{Incl. 146.94 MHz)

2-meter FM, 10 channels, 30 watls $ 95
with pushbutton frequency selector I 9
« TE 11 Tone Ercoder 1 2 - meter  FM, f £ a TONE
4 it 6-channel, 3.1 % ,
farauto pateh 3 b watls Hand- 524995 ; aa’ Plﬁgcglnﬁgsf:l?g.
] _ Held 2 T

Same a5 GTX-1, ateur  transceiv-

. B e e Liled ers
Ll . | 105 +$900% T w

p— Bat. e $4995 $5Q95
WRRY! ...

*(Bat. nat incl.)
Handy

Order
Form

|
Ringe R ARX-2 6db 2-M
o et $94995 D e fitad $2991

oo ${gQ95 i o $299%5

[ BTX-10S 51 4995 3 TE-I Tone Encoder Pad $ , 95 I
‘ [ TE-H Tone Encoder Pad 54995

0 612 518995 [} PS-I AG Power Supply for use I

ADDRESS CITY. with all makes of transceivers ${Q9I5
gemt  $2499  13voe—s amp 691
STATE & ZIP AMATEUR CALL and Eh;ﬂfullohwing standard crys;als
J/ O 67T $29995 %ur?—s'tang:fd crystals
@ $6.50 eachs
Payment by: -
[ Certified Check /Money Order [ Personal Check ACCESSORIES FOR GTX-1 and GTX-1T

] C.0.D. Inctude 20% Down ) G
Note: Orders accompanied by personal checks will require about ] PSI-18 Opticnal Nicad battery pack ..........

two weeks to process. $ 95
20% Down Paymeni Enclosed, Charge Balance To: [ P$-2 Charger for GTX-1(T) battery pack 39

[0 BankAmericard # Expltes =~ = -1 .
0 Master Charge #. Expires [0 GLC-1 Leather carrying case ... $129‘5
[1 Interbank Ers Expires) s %

IN residents add 4% sales tax:} & O TE-IIT Tone Encoder (for use with GTX-1) ....$4995

i EA resme:}f;:é‘;63:/1"'_!]:‘2232;::;&[ e e Add 34 per Radio for Shipping, Handling, and Crystal Netting.
75 - Lk

. 3 1 ¥ F 1T ¢ 0 §F ¥ |
3
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SPECIFICATIONS:

GENERAL:
Front Panel Size: 6ta7X 2147
Cver-alt Dimensions: 10427 deep X
612" wide X 2147 high
Compenents: 13 Transistors, 10 Diodes,
6 FETS, 4 ICs

Freguency Range: 144 to 148 mHz
Number of Channels: 20 plus 2
Weight: Approximately 6 1bs.

Power Supply: 13.75v DC system,
negative ground

RECEIVER:
Sensitivity:
12 db SINAD: .25 Microvolt

Selectivity: +7.5 KHz, @ 6 db or less
Squelch Thresheld: 0.1 Microvolt

Modulation Acceptance: More than 5 KH
Adjacent Channel Rejection: More than

85 db {4-30KHz)

Intermod response: Mare than 70 db
Image Respenses: More than 70 db
Spurious Response: Mora than 70 db
Audio output Power: 4 Watts at less

than 15% distortion (5 Wwatts Max)
Frequency Stability: --.001%

Circuit Type: Double conversion,
Superheterodyne, Crystal Controlled.
B Pole Crystal Filter

Intermediate Frequencies: 10.7 mHz
1st IF; 455 KHz 2nd IF

current Prain: (Sguelched) .2 Amps.
FCC cCertified: Part 15, subpart C

TRANSMITTER:

Power Output: Hi: 30 Watts nom,,
25 Watts min., @ 14v DT input
Lo: 1 Watt @ 14v DC input

Dutput Impedance: Matches standard
50 Ohm amateur antennas

Frequency Stability: +.001%

Audip Modulation Deviation: Adjustable
to 10 KHz max,
(Factory set to +5 KHz)

Ccurrent Drain: Hi. 6.0 Amps. Lo 1.7 Amps.

USE THIS HANDY

ORDER FORM
[oman e~ $3G95

I [ Ringo Ranger ARX-Z 6 dh 2-M Base Antenna
@ $29.95 %

I [ Lambda/4 2-M and 6-M Trunk Antenna
I @$99%5%

l 7 TE-I Tone Encoder Pad for
plug-in installation on most
amateur transceivers @ $59.95 §

1 TE-Il Tane Enceder Pad for installation on
most Hand-Helds @ $49.95 $

1 P3-1 AG Power Supply for use with all makes
of transcelvers 14 VDC-Bamps @ $69.95 $

and the following
Standard crystals @ $4.50 each §
@ $6.50 each $

Non-Standard crystals
Payment by:

[ Certifled Check/Money Order

[ C.0.D. Inciude 20% Down

l Note: Orders accompanied by personal checks will require
]

[J Personal Check

about two weeks {o process.
20% Down Payment Enclosed. Charge Balance To:
] BankAmericard #.
[ Master Charge it
J interbank it
IN residents add 4% sales tax: }

EXDIeS
Expires
Expires

CA residents add 6% sales tax:

All orders shipped post-paid within Continental U.S.
Add $4 per Radio for Shipping,
Handling, and Crystal Netting.

Just Unpack the GTX-202 and

Channel in for the Holidays . . .

The GTX-202 is adaptable anywhere—at half the
price of Synthesis—So, buy at low acquisition cost,
NS T

and add crystals later as you
want or need them.

Same Circuitry as used in Genave’s famous

America by the same Government-lnspected
facility that produces high quality reliable
communications and navigations for marine
and aircraft industries.

i
1
I Land Mobile transceivers. .. Manufactured in
[
1
i

Be sure to look for

the [Ms  tag. I
Genawe 4141 Kingman Dr., Indianapoiis, [N 46228
Phone-in arders accepted (3174 546-1111) I
NAME I
ADDRESS CITY I
STATE & ZIP AMATEURCALL

A

Y e i N T NN S N NN D N G N MR M M SN SN MMM BN CL(P OUT AND ORDER NOW o e e e o
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Arnold H. Rand W2NYU/WA1JJV
124 Woodcliff Avenue
Woodcliff Lake NJ 07675

The Amazing
I8” Antenna
for 160m

- - get on topband simply

Many hams are inter-
ested in the iow

bands, but shy away from
160 meters because of the
size of the antenna needed.
Many of these same hams
have the makings of an excel-
lent antenna for this band, in
the form of their tower and
beam installation. With an
easity added modification,

DOWNLEAD

€40pF

H{’_

640pF

COAX

OMEGAMATCH WIRING

Fig. I. The “hairpin’ on fop.
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they could be on “topband.”
The reguired additional
space? About 18 inches!

A tower can be used as the
grounded leg of a short
unipale. (A unipole is half of
a dipole, with the missing half
replaced by a ground plane.)
An added downlead makes
the antenna a folded unipole
(half of a folded dipole} and

30in TURING
| CLAMPED WITH
RADIAT@R CLAMPS

DOWNLEAD
= —SPACED 18 INCHES

50
Foor [~
TOWER

INSULATOR

OMESGAMATCH

RADIALS

does some nice things for us
— not the least of which is
enabling us to more easily
secure a good match to 50 or
75 Ohm feedline, Let's see
why this happens.

At 2 MHz, a 50 foot tower
is a short (1 wavelength)
antenna, and an anienna this
short is highly reactive, If it
were fed as a conventional
vertical (as you might feed a
short vertical mobile antenna
on another band), it would
require a large, lossy, and
physically awkward
inductance ta cancel the
reactance, and would be
difficult to adjust properly. It
would also display a very low
radiation resistance, on the
order of .5 Ohms, and be a
very inefficient system.

Adding a downlead to
form a folded unipole has the
effect of raising the
impedance by a factor of 4
(as does a folded dipole
compared to a dipole), and
therefore the radiation

resistance is raised and the
ground losses reduced by the
same factor,

The downlead acts in the
same manner as the gamma
rod on a beam assembly, and
changes the sign of the
reactance. The required
matching network is now a
capacitive one, and s
therefore a more easily
adjusted device. If we take a
page from the beam designers
and add an additional shunt
capacitor, we form an
omegamatch, a network
which has even maore
flexibility and will match a
wide range of
antenna/feedline impedances
with ease.

The folded unipole is a
broadbanded system, and will
tolerate greater excursions
from tune-up frequency
before swr becomes excessive.
Any 25 kHz segment may be
covered, with no retuning
necessary and swr remaining
below 1.5/1.

My tower installation is
composed of a Rohn feldover
50 foot, with a TH3 tribander
and a couple of inverted vees
for other bands, and a two
meter beam. To add the
downlead, | used a 30 inch
piece of % inch aluminum
tubing, clamped to the tower
with stainless steel hose
clamps. The downlead, a
piece of #16 stranded, is
attached to the tubing at a
point 18 inches away from
the tower, using a lug and a
self-tapping screw. A short
wire is attached to the tubing
in the same manner, and the
free end is secured to the
tower under a structure bofit.
This gives a solid, low
resistance connection to the
tower — without requiring
any holes to be drilled in the
structure. The downlead is
secured to the base of the
tower using another 30 inch

tubing and clamp
arrangement. An insulator
and short lead 1o the
omegamatch assembly

complete the installation.



The omegamatch assembly
is built using a couple of old
dual 360 pF variables
salvaged from an old radio. |
would recommend wider
spacing if possible, especially
if higher power is authorized
in your area, but running the
legal {nighttime) power of
100 Watts input has not
caused any arcover. Use
heavy wire to make the
various connections, as the
current is high. | enclosed the
omegamatch unit in a plastic
Tupperware refrigerator box

with a tight-fitting [id, and
have had no problems due to
moisture. There is rf present
on the rotor of the series
capacitor, so use adequate
knobs.

Tune-up is accomplished
using a grid dipper and
antenna scope (or just feed
low power to the system and
adjust for best swr), A 1/1
match at tune-up frequency is
easily obtained, and my
installation enabled me to go
20 kHz above or below this
frequency with less than

1.4/1 swr. Signal reports have
compared Tfavorably with
other stations running
comparable power with
full-sized antennas.

This, fike all verticals,
requires a good ground
system — not just a pipe a
few feet in the ground.
Radials, as long as possible
{up to a quarter wave} and as
many as practical, will assure
a2 good system. They may
either be [aid on top of the
ground with spikes to secure
them, or buried an inch or so

in the ground. | used an
electric edger, and installed
25 radials in a short time. All
wires should be soldered to a
common ground bus, and this
is attached to the tower with
a large lug. Shield from a
piece of scrap coax makes a
good source of copper bus

strap.

| hope this approach to
the antenna problem will
encourage others to try

topband. It's a challenge, and
fun. See vou on the low
end? m

Most projects hams try
to build start with a
schematic, and most circuit
board kits tell you to draw
the layout on the board and

etch. The irouble is getting
from one step to the other.

The method | use requires
the simplest of tools and pro-
vides a template layout of the
foil side of the board, a tem-
plate for drilling the board,
and a component fayout.

The materials required are
as follows: a hat pin, medium
weight cardboard, a fine
point pen, scissors, and some
components (resistors, capa-
citors, etc.).

First cut the cardboard to
the size of the required PC
board, and mark zll mounting
holes with the pen. Next,
bend the component leads to
the proper length for use on a
board. Place the lead ends of
the component on cardboard
and mark by pushing the pin
through the cardboard, as
shown in Fig. 1.

Next, using the pen, draw
a line between the pin marks
and indicate the component
number or value as shown in
Fig. 2. This will work as your
component placement guide
during assembly.

As vou locate more paris

Dennis J. Sommers WB4TTY
Route 2 Box 68-A%
Central SC 29630

A Great Way to
Lay Out PC Boards

- - new use for shirt cardboards

on the cardbeard, turn it over
and draw in foil areas as
shown in Fig. 3. This will
serve as your layout for the
project. Also, when the card-
board is placed over the

Fig. 1.

circuit board, the pin holes
can be used to lay out the
location of holes in the
board.

By doing your design this
way you can get the best

-

-y szﬂ o

o]

£

Fig. 2,

layout, and if it flops, all you
lose is a piece of cardboard. m

Fig. 3.
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Izn MacFarlane WAISNG
102 Columbuz Ave,
Greenfield MA 01301

Replacing the Knife Switch

- - simple TR system for the Novice

H ow many of us start
our first ham station
with manuzl transmit-receive
switching? You know, “real”
manual switching. First the
other guy turns it over to
you, then you throw the re-
ceiver into standby, then you
throw the transmitter out of
standby, and finally you fran-
tically flip that little knife
switch that does all the
antenna changeover work.
Maybe you've even forgotten
all about it by now, but
chances are that many of the
Novices who are reading this
are pretty familiar with how
it feels to wonder if the other
fellow gave up on you during
the intermission. [t's not an
impossible situation to
remedy, though. For about

cl
;[;\.001
TRANSMITTER
STANDEY
sz8
s04 gz e
o

IDJ

c3
I'OOI 15 VAC
S52¢C

504 i (E c4
j".oov

RECEIVER
STANDBY

Fig. 1. Optional switch ST (SPDT toggle) is shown in_the off position, while S2 (4PDT

two thirds the cost of the
popular Dow Key “60”
coaxial relay, you can build a
1000 W capacity transceive
switch that gives you con-
venient one switch operation.

The heart of this Iittle
gadget is a Kurman 115 V rf
power relay, available from
Lafayette Radio Electronics.
This may be expensive, but
compared to virtually any
similar rf relay, the cost is a
really solid investment. It has
quite impressive specs.

The relay coil itself draws
about a Watt at 115 V, but if
vou prefer odd coil voltages,
models are avaifable with §,
12, and 110 V dc coils. The

are capable of handling 1.5
kW at frequencies up to 450
MHz, Standard G-7 insulating
bridges provide excellent rf
isolation between contacts.
The relay can be easily
mounted on one side of your
enclosure by using the four
tapped #6-32 mounting holes
provided.

Construction

A four pole, three position
telephone lever switch is used
for the front panel transceive
switching. The middle posi-
tion provides a standby con-
dition for both transmitter
ang receiver. Two of the
DPDT contacts are used to
switch the transmitfer and
receiver standby circuits,

DPDT, seif-wiping contacts while the third energizes the
T RECEIVER
NG Y SO ) TERRMALS
e »
J o) SOZEANTENNA
52D
8l
I 0. TRANSMITTER
o1 301 s

ANTENNA
5032 CONNECTOR

tefephone lever switch) is shown in the transmit position. CI-6: 001 uF, T kV, disc ceramic.
Ki: DPDT ff power relay (Lafayette #30E£22217). S01-3: S0-239 female coax connectors.
S504: 4 pin socket, all pins well isolated from chassis, capable of 2 A, Enclosure: Radio Shack
5-1/4" x 3" x 5-7/8" metal cabinet,
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relay. On my model, the
fourth contact was used to
short the receiver antenna
terminals during transmit,
thus providing extra protec-
tion from front end burnout.

Three S0-239 female coax
connectors were mounted on
the rear panel to provide
standard interconnection to
any rig. The power cord is
also mounted on the back of
the Radio Shack 5-1/4" x 3”
x 5-7{8” cabinet, being
passed through a grommet for
safety's sake, Additionally, a
four pin socket is mounted
below the coax connectors
for hookup to the receiver
and transmiiter standby cir-
cuits, Since transmitter
standby is often just a
switching of the primary of
the plate transformer, the
socket pins must be capable
of handling 2 A or so. An
optional power switch can be
installed, as indicated on the
schematic, but it’s not really
necessary because the relay
will be turned off anyway
when the lever switch is in
the center position.

For most applications, the
uF bypass capacitors
will adequately prevent rf
from riding out on the in-
coming power leads. How- .
ever, leads should be kept
short on the capacitors by-
passing the relay coil since
such coils tend to pick up a
lot of rf at high frequencies
and subsequently put it right
into the power line. Also, if
the transceive switch is in-
tended to be operated into a
constant impedance, then
coax is suggested for all rf
carrying leads within the box.

This switching system
allows considerable versatility
at nearly any power level and
with virtually any equipment.
| experienced only one diffi-
culty. It may be necessary to
weight down the entire
assembly to prevent it from
moving all over the place
when the lever is thrown,

Otherwise, you should
have a reliable switch that
will serve vyour needs for
many years to come, no
matfer how much your other
equipment changes. m
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o l @ 1.1c hold of SSB with these

two low cost twins. ICOM’S new portable IC-202 and IC-502 put it within
your reach wherever you are. You can take it with you to the hill top, the |
highways, or the beach. Three portable watts PEP on two meters or six!

Hello, DX! The ICOM quality and excellent receiver characteristics of this
pair make bulky converters and low band rigs unnecessary for getting
started in SSB-VHF. You just add your linear amp, if you wish, connect to
the antenna, and DX! With the 202 you may talk through OSCAR VI and
VII! Even transceive with an “up” receiving converter! The 1C-502, simi-
larly, makes use of six meters in ways that you would have always liked but
could never have before. In fact, there are so many things to try, it's like
opening a new band.

Take hold of Single Side Band. Take hold of some excitement. Take two.

1C-202 1C-502

2 Meter SSB - 3 Watts PEP - True IF Noise Blanker 6 Meter SSB + 3 Watts PEP » True IF Noise Blanker
Switched Dial Lights + Internal Batteries - 200KHz Switched Dial Lights » Internal Batteries « B00KHz
VXO Tuning - 144.0, 144.2 + 2 More! - RIT! VFO « RIT!

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC. ICOM EAST, INC.

Suite 3 Suite 307
13256 Northrup Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234

(206) 747-9020 (214) 620-2780




$25 for a Connector?
You're Crazy!

- - do-it-yourself 7/8” coax connectors

Kenneth R. Leiser WODOR
364 Normandy Lane
Graysiake IL 60030

Measurement of output
power at the trans-
mitter, in comparison to out-
put power at the antenna end
of a transmission line, will
show how much power is lost

in the transmission line. You
may be shocked at how high

this loss really is, especially if
you are using conventional
coax for your transmission
line. Power lost is power
wasted and remember that
transmission line loss affects
your received signals as well.
Loss in received signal

Photos courtesy of Lynn Finch WN@NYC

gy

e

=

&

Component parts of connector unit prepared for assembling. Connector pin is soldered in place.
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strength is usually of mdre
concern than loss affecting
transmitted signals.

Loss in a transmission line
becomes greater as the fre-
guency is increased. There-
fore, loss is of considerable
importance for the 420 MHz
band which is becoming quite
popular due to satellite, ATV,
EME and other types of com-
munications, “Put your
antenna up as high as
possible, but keep your trans-
mission line as short as
possible” may be good
advice, but it is not an easy
thing to do. The longer your
transmission line, the greater
the loss.

One way 1o reduce trans-
mission line loss is to use
7/8" helical wound cable.
This type of cable is available
and often can be found at
hamfests, usually at very
reasonable prices. Sometimes
it is “used’ cable, still in
excellent condition after
being retired from a com-
mercial installation. The price
of helical cable may be con-
siderably less than conven-
tional coax.

The 7/8” helical wound



cable is semi-igid and
measures about 1" in
diameter, inciuding the pro-
tective outer jacket. It has a
hollow 1/4” diameter copper
center conductor and 7/8"
helical wound copper outer
conductor with teflon
dielectric between the two.
This high quality, 52 Ohm
impedance cable has much
lower loss than conventional
coax and should provide
many vyears of excellent ser-
vice in an amateur installa-
tion.

So, what about con-
nectors? They are necessary
when using 7/8" helical
wound cable, but many ama-
teurs have been discouraged
from buying or using it when
they learn the connectors
would cost several times more
than the cable itself. These
conhectors are difficult to
obtain, and they are very
expensive. Also, they are not
normally available on the
surplus market. So how can
you use quality cable without
spending a small fortune on

accessories? Why not make
yvour own connectors? This is
how | solved the problem of
using 78" helical wound
cable.

Common tools are used,
and the few parts required
should be easily cobtained at
low cost. The parts list for
one cable connector assembly
consists of one UG-680/U
“N" type connector, one 1"
length of standard 1" copper
pipe, one standard 1" copper
pipe cap, two size 12 stainless
stee]l hose clamps, and one
3/4" length of 1/4™ diameter
brass rod (copper rod should
work equally well).

Using a hacksaw, make
eight 5/8” long slots in one
end of the 17 length of pipe.
Saw similar slots in the open
end of the pipe cap. With a
chassis punch make a 5/8"
hole in the center of the
closed end of the pipe cap.

Unsolder and remove the
wire terminal lug from the
center pin of the connector,
saw two 1/2" long right angle
slots in one end of the brass

Expanded end of connector pin shown provides snug fit into
center conductor of cable,

Close-tip of “N' type connector with fabricated center pin,
The threaded portion of the pin is immaterial,

The completely assembled product ready for weatherproofing
and final installation.




rod, and round the end off
slightly with a file. The four
pieces from sawing the slots
should be spread enough to
provide a good snug fit when
inserted into the 1/4" center
conductor of the cable
Center and drill a small hole
in the other end of the rod,
to slip over the end pin of the
connector. Using a small
torch, solder the connector
pin in place.

Remove a 1" length of the
protective outer jacket from
the end of the cable. Then
slip the slotted end of the

pipe over the outer conductor
of the cable, and secure with
a hose clamp at the slotted
end. Be sure that the other
end of the pipe is flush with
the end of the cable, then
tighten the hose clamp.
Mount the connector in
the pipe cap with lock washer
and nut and tighten securely.
Assemble by sliding the ex-
panded end of the connector
pin into the center conductor
of the cable. The slotted end
of the pipe cap should slide
1/2" over the pipe previously
secured in place. Secure the

pipe cap in place by placing a
second hose clamp at the
slotted end and tightening the
clamp.

For long term stability, it
is desirable that all connector
parts be silver plated before
assembly. This is not abso-
lutely necessary, however,
since the cable conductors
themselves are bare copper.
Be sure to thoroughly
weatherproof the entire con-
nector assembly. | use a
silicone rubber sealer and it
works fine. “N’' connectors
are supposedly ‘“‘weather-

proof,” but | use sealer to be
sure.

If you remembered that
there are two ends on your
cable, then you probably
doubled the quantity of each
item reguired. If so, you are
ready to make a connector
assembly for the other end of
your cable. install it, and
start enjoying the advantages
of using a low loss trans-
mission line without the
headache of special {and ex-
pensive) connectors. | think
you will agree the results are
well worth the effort. m

Donald L. Upp WBBSTQ
52 East Sherry Drive
Trotwood OH 45426

Now You Can Synthesize

- - the VHF Engineering approach to 2m happiness

fter nearly two years

of active crystal
buying, otherwise known as 2
meter operating, | finally
broke down and started shop-
ping for a synthesizer. Being
known as one so tight that |

squeak when | walk, cost
effectiveness was a prime
requirement. My attention

was captured by the VHF
Engineering Synthesizer Il ad
in the Dayton Hamvention
program and then by their
exhibit, when they intro-
duced the unit, in April. This
unit also met requirement

number two — | could
assemble it myself.
Sc | ordered one. | was

told it would be about six
weeks for delivery. It came
july 12th (Monday), which
comes out to eleven weeks,
not too far off my own guess
of ten weeks, as this was a
new product. In my later
conversations with VHF, they
said they did not get satis-
factory boards until the first
of July. So they were very
prompt in sending out the
kkits once they got going.
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The wait for good boards
was worth it. | didn’t start on
assembly until Wednesday
night about nine pm, and quit
at eleven-thirty, and did the
same on Thursday and
Friday, then played golf
Saturday. Sunday morping |
worked DX on the low bands,
and still put the synthesizer
on the air about four pm
Sunday. With no snags.

Well, aimost none. | made
one error at eleven pm on
Saturday that was my own
fault — | wired the thumb-
wheel switch multi-wire
ribben conductor THROUGH
the switch mounting hole
instead of OVER the front
panel, so | had fourteen wires
1o remove and redo. udging
from the manual (which is
very well done), the author
was left-handed. The whole
thing was much easier in
reversed sequence.

Also, 1 broke two tuning
slugs wotking on the VCO
coil, as the coil form tightens
down on the slug due to the
pressure of the grommet

against the plastic form. This
is not a serious problem, just
an aggravation. But be sure
you have clean-running,
lubricated threads when you
do this part of the assembly,
and put the slug in long after
the can is bead-soldered to
the board.

Since this was one of their
first production units, |
expected to find several
board or instruction errors.
There were none on the
board (which is a good
guality, doublesided board
with all components on one
side). No parts were missing
or bad, and | only caught two
instruction errors, one very
minor. The major one is
obvious — in the section on
receiver output alignment,
the chokes L-2 and L-3 are
being adjusted, and in one
line it says ‘“realign L-1 and
L-2" where it means L-2 and
L-3, as L-1 is the VCO coil.

The minor - error s
omission of the holes for the
LM309K and the transistor
leads in the chassis drawing

on page 16. And there was
one minor sheet metal
problem with the alignment
hole for the offset selector
switch being too small. | just
used an ice pick to
“persuade’” it open slightly.

The unit works well, with
nothing but good reports on
audio quality and frequency
stability. Construction was
clean and simple, everything
worked. | did add an LED
pilot light (LED and 330
Ohm resistor from the
thumbwheel switch five volt
common to ground) to let me
know the unit is energized.
There is one minor drawback.
Since the Synthesizer |l
programs offsets up to 10
MHz in 100 kHz steps, | can’t
program the 146.115-146.70
pair used in Cincinnati. Buat
with five other positions on
my HW-202, 1 don’t really
feel too bad about that.

All in all, the $169.50 kit
price was an excellent cost
effective purchase, and is a
real help to the construction
ego by working the first
time. ®
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ONLY THE EBC-144 JR. HAS:

All repeater offsets

More than 20 Watts of rf
Better than .35 uV sensitivity AVAILABLE NOW FOR ONLY
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SQUTHCOM HEAVY-DUTY SLIDE MOUNTS ARE
DIFFERENT. HEAVY=-GAUGE STEEL S5LIDES
ON PLASTIC GUIDES FOR SMOQTH OPERATION.
FPOWER AND SPEAKER CONNECTIONS ARE SE-
CURE THROUGH CCMPUTERTYPE CON-
NECTORS. A STAINLESS STEEL LATCH HOLDS
THOSE CONNECTIONS UNTIL YOU REMOVE
YOUR UNIT., PROVISION I8 MADE FOR LOCK
BY A USER-PROVIDED FPADLOCK,

FOR TWO-WAY RADIO USERS, THE MB-3 PRO-
VIDES A NEW MINIATURE COAX CONNECTOR
DESIGNED FCR DEMANDING UHF APPLI-
CATIONS. OTHERS MAY CLAIM NO SWR OR
L0OSS, . .WE CAN GUARANTEE IT!

WHETHER YOUR UNIT IS A "“"MICRO" OR A
HEAVYWEIGHT. . .MOUNTED IN CAR, TRUCK
OR BOAT, A SOUTHCOM SLIDE MOUNT INSURES
"PERMANENT INSTALLATION'" OPERATION
WITH INSTANT IN/JOUT SAFETY AND CON-
VENIENCE, ASK YOUR DEALER FOR A SOUTH-
COM SLIDE MOUNT TODAY.

MB=3 (ILLUSTRATED) FOR 2-WAY RADIO $19.95
MB-2 (NO ANTENNA CONNECTIONS) FOR TAPE DECKS $14.95
MB-1 MOUNT ONLY, WITH NO WIRING $ 7.25

SOUTHCOM, INC.
P.0.Box 11212
Ft. Worth, Tex. 75109




he 555 timer integrated

circuit can easily be
made into an inexpensive
linear frequency meter cover-
ing the audio spectrum. The
555 is used in a monostable
multivibrator circuit. The
monostable puts out a fixed
time-width pulse, which is
triggered by the unknown
input frequency.

Referring io Fig. 1, tran-
sistors Q1 and Q2 are used as
an input Schmitt trigger. The
unknown freguency input is
clipped between 9 volts and
ground by these transistors.
Positive feedback is used to
insure the waveforms have
fast, clean.edges. The output
of Q2 is a square pulse with
the same freguency as the
input signal. The output of
Q2 is differentiated by C2
and R2 to provide a short
pulse for the 535. A small
signal diode is connected
across the differentiator to
insure that the 555 input
never exceeds 9 volts. The
555 is connected in the
standard monostable circuit.
Since a Schmitt is used to
trigger the maonostable,
square, sine and ramp type
waveforms may be used at
the input to the frequency
meter. A nominal voltage of 1
volt rms is required to trigger
the Schmitt circuit,

The range scale timing
resistors R3, which determine
the monostable pulsewidth,
are small potentiometers
mounted directly on the
circuit board. These pots are
used to calibrate each fre-
quency scale.

Gene Hinkle WASKPG
9503 Gambel’s Quail Trail
Austin TX 78758

IC Audio Frequency Meter

The output of the mono-
stable is a fixed width pulse.
Every time a zero crossing of
the unknown frequency
occurs, the monostable s
triggered. Thus, as the fre-
quency of the ftrigger pulse
increases, the monostable
output has a greater and
greater duty cycle. The fre-
guency limii on any one
range is determined by the
R3C3 time constant chosen.
As the input frequency
becomes too great, the mono-
stable output will never
return to zero, because of
constant re-triggering, and a
constant 9 volts will appear at
the output,

The monostable output is
a pulse with a duty cycle
dependent upon the input

frequency. Thus, by inte-
grating or averaging the
output waveform, a do

voltage is developed. This
voltage is directly related to

- - another use for the 555

frequency. Resistor and
capacitor R4C4 is used as a
pulse averager, important on
the lower range setting. As
the input frequency increases,
the panel meter itself can act
as a waveform averager, Input
frequencies greater than 50
Hz will be averaged by the
meter fairly well; however, at
lower frequencies the meter
will respond to each cycle of
the unknown frequency
input. The meter is used as a
high impedance voltmeter. A
1T mA meter could be sub-
stituted with a change of
resistor R5. For a 1 mA
meter, R5 should be about
9.1k and R4C4 should be
changed appropriately. R4
should be a factor of ten less
than R35, and the same R4AC4
time constant should be kept.
This would make C4 a very
large value, so R4C4 could be
left out if the [ower fre-
quencies are of little interest

FREQUENCY RANGE (Hz)

Fig. 1. 5535 timer freqguency meter. 50 500 5000
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(less than 50 Hz).

The range scales are set up
in decades. To calibrate each
scale, a standard input fre-
quency is connected to the
input. About 1 volt rms is
needed to trigger the first
stage. The monostable output
pulse period must be less than
the maximum input fre-
quency to be measured on
each scale. With the maxi-
mum input freguency
applied, each range potenti-
ometer should be adjusted
until the value of the Input
frequency corresponds to the
full scale meter reading. The
duty cycle of the monostable
should be roughly 90% at the
maximum frequency input
for each scale. This will give
the maximum dynamic range
on each scale setting. If, fora
90% duty cycle, the meter
will not read full scale, meter
resistor RS should be lowered
accordingly. Each scale
setting should be calibrated
by adjusting the respective
R3 potentiometer.

During operation, when
the scale reads off scale on
any range, the scale should be
changed to the nexi higher
sefting. Once calibrated, this
frequency meter should read
within 5% of fuil scale. The
useful frequency range of the
meter is from tens of Hertz to
well over 50 kHz. Although
decade ranges are shown, the
ranges between the decades
can easily be added to give as
many frequency ranges as
deemed necessary. m
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Thomas E, Hutchinson VESCWY
35 Warrender Ave., Apt. 208
Islington, Oniario

Canada M9B 5Z5

Hutchinson’s Remedy

- - the chirpless CW machine

f you have ever built your
own rig with vfo control,
you will know that it is

nearly impossible to key the
vfo and maintain a chirpfree
note. You can often get away
with keying the oscillator
when operating on 3.5 MHz
or 7 MHz, but at 14, 21 or 28
MHz small chinges in the vfo

frequency caused by keving
become magnified many
times. The resulting “note,”
if not embarrassing, is not
easy to copy.

There have been two com-
mon remedies that | know of
to achieve chirpfree opera-
tion. The first is differential
keying, described in the

Radio Amateur’s Handbook.
The idea here is to build a
circuit which turns the vfo
and the final ampiifier an and
off at different times. When
the key is pressed, the vfo
turns on immediately, and
after a delay of, say, 3 ms,
the final amplifier turns on.
In this 3 ms interval most of

‘that

the chirp will have occurred
and wili not be amplified.
Similarly, when the key is
released, the final amplifier
turns off immediately, but
the vfo turns off about 3 ms
later. Again, any chirp at the
end of the character is not
amplified.

Well, this all sounds good
and it does work to some
extent, but my experience is
that with my vfo, which is
the series-tuned Colpitts one
described in the chapter on
oscillators in the Handbook,
the chirp at 28 MHz is so bad
it extends over the
length of an entire dash or
dot when I'm sending at 20
wpm. No amount of differ-
ential keving is going to cure
that!

The second standard
remedy works better, but it
costs more, too. This is to
have your vfo run all the time
and mix its output with the
output of a crystal oscillator.
The beat frequency of 3.5
MHz, or whatever, is then
amplified. Here you key the
crystal oscillator and the final
amplifier together. The
crystal oscillator is so stable
that it can be keyed with very
little chirp. This method
works well, | should think;
I've never tried it but often
read about it. It's too expen-
sive, and if vou’re inex-
perienced you might have
trouble getting the mixer cir-
cuitry properly tuned.

Hutchinsen's Remedy

My circuit is moderately
simple, requires no adjust-
ments, is adaptable to any
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vfo, and gives unsurpassed
chirpfree break-in operation.
The principle here is that of
allowing the vfo to run con-
tinuously at a freguency
slightly higher than the fre-
quency on which you wish to
operate. When you press the
key, a small capacitor is elec-
tronically switched in parallei
with the main tuning capaci-
tor in the vfo to lower its
frequency to the operating
frequency. When the key is
released, the vfo frequency
snaps back up to where it was
before. This allows vou to
listen on the operating fre-
quency between dots and
dashes without the vfo inter-
fering. Since the vfo runs all
the time, there can be no
chirp. | have incorporated a
differential keying circuit
which delays the turn-on of
the final amplifier at the
“make’" of each character and
delays the upward switching
of the vfo frequency at the
“break” of each character.
This is needed so that you do
not amplify and transmit
those frequencies being gen-
erated while the vfo fre-
quency is in transition from
high to low or from low to
high.

You must make sure, of
course, that there is sufficient
isolation between your vfo
and your final amplifier so
that the vfo frequency is not
“pulled” by the final ampli-
fier. The test for this is to
allow your vfo to run contin-
uously and key only the final
amplifier while listening for
any chirp that would indicate
pulling. The circuit to be des-
cribed cannot cure chirp
caused by pulling.

BANDEPREAL

STANDARD VFO CIRCUIT

Fig. 1.

Circuit Details

Fig. 1 shows the series-
tuned Colpitts oscillator oper-
ating at 3.5 MHz. DI
becomes forward-biased when
the key is pressed, effectively
placing C1 in parallel with C2
and lowering the frequency
of the vfo by approximately
50 kHz. C1 is purposely very
smali so that if you are in-
stalling this in a vfo whose
dial is already calibrated, you
can maintain this calibration
by reducing C2 by 6 pF.
Also, such a small capacitor is
not likely to upset the Q or
temperature stability of vyour
resonant circuit. D1, RFCI
and C4 are placed as close as
possible to CT and within the
same enclosure as C2.

Referring next to Fig. 2,a
Schmitt trigger conditions the
contacts of the key so that
dirty contacts still give good
operation. U2 is a monostable
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multivibrator that delivers a
pulse about 3 ms wide when
the key is pressed. The nega-
tive going pulse from pin 1
goes to flip flop U3A which
toggles on the feading nega-
tive going edge of the wave-
form. At the same time pin 6
of U2 delivers a positive going
pulse to U3B, but since the
SN7473 flip flop triggers only
on negative going transifions,
U3B toggles later, on the
traiting edge of the 3 ms
pulse. Assuming U3 was
cleared beforehand (Q3A =
Q3B = (), this means that the
output of U4B goes to zero
the instant the key is pressed,
while the output of U4C goes
to one 3 ms later. The output
of U4B is inverted by UID
and used to control the fre-
quency of the vfo. By closing
ST you can spot your oper-
ating frequency. The output
of U4C is inverted by U4D.
When pin 1 of U4D goes to 0,

5y

5 SCHMITT

TRIGGER

+5V

Q2 becomes forward-biased
and turns on the final ampli-
fier,

When Q3B of U3B goes to
0 at the end of the 3 ms
pulse, pin 12 of U4A and
hence pins 3 and 5 of U2 go
to 0 also. This sets up U2 to
send out a second 3 ms pulse
at the moment the key is
released. Again U3A toggles
before U3B and this time
U4C switches immediately
while U4B switches 3 ms
later. So the final amplifier
turns off the instant the key
is released and 3 ms later the
frequency of the vfo switches
upward by 50 kHz. The cir-
cuit is now back in its initial
state ready for the key to be
depressed again.

Q2 is set up for grid
blocked keying and with the
values of R1 and R2 shown it
will operate properly with
grid currents up to at least 6
mA, which is what the pair of
6146Bs in my final reguires.
At higher currents the grid
current flowing through R
becomes comparable to the
current set up in R1 and R2
by the 5 V source. This
disturbs the biasing of Q2
and, once turned on, it may
not shut off. To operate with
higher grid currents you may
have to reduce R1 and R2,
keeping their ratio still about
1:1. This, of course, would
increase the base current to
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Fig. 3. Optional character stretcher.

Q2. You'll find the MPSA92
Motarola transistor (Q2) very
inexpensive (about $1) and it
will handle the highest grid
blocking voltages in my ex-
perience.

A bonus feature of this
differential keyer circuit is
that the output of U4B can
be used to key your recelver
for full break-in operation. A
low output from U4B turns
down the gain of the receiver,
while a high output from
U4B restores the gain to
normal listening level, The
beauty of it is that the gain
goes down before the final
amplifier turns on and the
gain is restored only after the
final amplifier turns off. The
result is smooth operation
without clicking or popping
sounds from your receiver,

In my particular receiver, a
Hallicrafters SX-96, the gain
is controlled by a potenti-
ometer connected between
the cathodes of the various
stages and ground. Provision
is made through a power plug
at the back of the receiver for
cannecting an external resis-
tor or switch in series with
this potentiometer to alter
the gain. Q1 in Fig. 2 actsas a
switch in this regard. When
Q1 conducts, the gain is high;
when QT shuts off, the gain is
low and depends on the
setting of R3, an external

1N4003
BEVAC I

control, which you adjust for
a comfortable level to moni-
tor vyour ftransmissions.
Although your receiver may
differ from mine in these
details, there will be some
way to key it and you may
have to alter this part of the
circuit to meet your needs.

You may be wondering
about the function of diodes
D1 and D2 in Fig. 2. They
insure that when the output
of UID is low there will be
no current through D1 of Fig.
1. Even a slight current in D1
of Fig. 1 effectively places C1
across C2 and lowers the fre-
guency of the vfo.

In Fig. 2, S1 and S2 are
shown as separate switches,
both normally open. In
practice you may wish to use
an SPDT switch with center
off. Always remember to
close $2 momentarily when
you first turn on your rig in
order to clear the flip flops.
Further clearing should not be
necessary, providing your key
does not have excessive con-
tact bounce, Contact bounce
up to 3 ms long is acceptable,
but any bounce after that will
retrigger U2 prematurely and
give unpredictable operation.
Even the worst key shouldn’t
bounce that long! Of course,
you can always lengthen the
3 ms pulse by increasing R3
at pin 9 of U2, but you can’t
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Fig. 4. Power supply,

do this forever because each
dot and dash gets shortened
by an amount equal to this
pulsewidth. At 24 wpm, a dot
is about 50 ms long, and if
you chop off, say, 10 ms
from this, you start to notice.

For the CW perfectionist
who objects to losing 3 ms or
so of each dot and dash (that
could add up to a few
minutes after many QSOs!),
there is a solution. The circuit
in Fig. 3 can be connected
between the Schmitt trigger
and the differential keyer to
artificially lengthen each
character by 3 ms so that the
transmitted characters end up
precisely the right length! In
Fig. 3, a2 3 ms pulse is gen-
erated by Ul ‘upon each
release of the key; NAND
gate U3A adds this on to the
end of the character just sent.
U2 serves as a delay line,
insuring that the falling edge
of the 3 ms pulse reaches
U3A before the rising edge of
the waveform from the
Schmitt frigger does. The
circuit works, but as | said,
it’'s only for the very fussy
operator.

Construction

I constructed the circuit
ona 7.2 cm x 12 cm piece of
veroboard, with the 2.54 mm
hole spacing that is com-
patible with the [C pin
spacing. Since the circuit will
be used in the presence of rf
fields, you must bypass each
lead to the board with a .001
or .005 uF ceramic capacitor.
If rf fields are very strong,
you are advised to use
properly bypassed shielded
wires leading to and from the

circuit board. Failure to take
precautions in preventing the
influx of rf energy to the
circuit will result in the flip
flops triggering unpredic-
tably, and you will be con-
stantly pressing the clear
button 52 to get things
working again. Under some
circumstances, l've found it
necessary to place a .005 uF
ceramic capacitor directly
across the terminals of the
key. Also the 5 V line is
bypassed with low voltage
ceramics C1 and C2 in two
separate places to reduce
switching transients.

The ground connections in
Fig. 1 and Fig. 2 must be
connected to your receiver
ground, and transmitter
ground also, so that Q1 and
Q2 will key them properly.

The power supply shown -
in Fig. 4 is suitable for run-
ning the circuits in Fig. 1, but
you will likely have to lower

-the value of R1 if vou also

want to operate those in Fig.
3. Although the power supply
could ‘have been designed to
work from 6.3 V ac, | often
encounter low line voltage

* situations and decided to bot-

row another 2.5 V from a
spare filament winding in the
rig just to be on the safe side.
That's how you get that odd
value of 8.8 V shown. The
measured current require-
ment of Fig. 2 was 95 mA
with key down (maximum
current condition).

In Fig. 1, make sure you
keep the leads of C1 and D1
short so that your vfo re-
mains mechanically stable. |
used silvered mica for C1 and
it seemed to be adequate, If
vour vfo is of a different
type, there should siill be no
problem as long as one side of
your tuning capacitor Is
grounded. Just connect C1 to
the ungrounded side as
shown.

Conclusion

| have had this circuit in
use for some time now and
am pleased fo report that on
all bands (80m-10m) the
many amateurs | have worked
report that there is no detec-
table chirp on my note. =
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combines state-of-the-art technology
with operating ease, convenience and
versatility in an easy-to-build kit that's
about HALF THE COST of comparable
synthesized transceivers. It's the one
to buy and build for real 2-meter
PERFORMANCE!

Operation is easier than ever! Tha front
panel lever switches select any fre-
guency in any 2 MHz segment of the
143.5 to 148.5 operating bands. You se-
lect the last four digits, three with lever
switches which display the frequency
directly and the last with a 5 kHz
toggle switch which makes ALL 2-meter
frequencies in the band availabie. If you
inadvertently dial up an out-of-band fre-
quency, the transmitter simply will not key.

And the signal is solid! The HW-2036
puts out a minimum 10 watts at 25° G and
13.8 VDC. And it operates into an infi-
nite VSWR without failure. The transmit-
ter output is extremely clean (see spec-
trum anzalyzer photos above). True FM
circuitry means you fransmit and receive
with excellent audio quality too.

The receiver is hot! Sensitivity is an out-
standing 0.5 gV for 12 dB SINAD. An
8-pole IF crystal filter provides an
ideally shaped bandpass for excel-
lent adjacent channel rejection

and its superb selectivity charac-
istics make it the one to have for
crowded signal areas.

Prices & specifications
subject to change without notice

Heath Company, Dept. 11-241
Benton Harbor, Michigan 48022

Shown with
optiohal Micoder
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The one y’ been waiting for!

HEATHKIT

SYNTHESIZED 2-METER
TRANSCEIVER!

$269%

With Standard
PTT Microphone

The new Heathkit 2-meter frequency-synthesized transceiver...
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An 8-pole IF crystal filter greatly re-
duces adjacent channel interference.
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Compiete operating versatility! A built-
in continuous tone encoder — with three
tones selectable on the front panel ac-
cesses most repeaters. Built-in simplex,
+ and — 600 kHz offsets, and an Aux.
position that lets you add a crystal for
any other frequency gives vou all the
offset capability vou'll ever need. And,
if you order the HW-2036 with the
Heathkit Micoder combination micro-
phone/auto patch encoder, you'll be
abie to make phone calls through re-
peaters equipped with auto patch input!

HEATH
Schlumberger

Name.

- Heath Company, Dept. 11-241
Benten Harbor, Michigan 48022

Please send me my FREE Heathkit Cataleg.
I am rot on your mailing list.

The HW-2036 operates from its built-
in 12 VDC power supply, or you can use
the optional HWA-2036-3 AC power sup-
ply, and operate it from a fixed station.

The HW-2036 is our best 2-meter trans-
ceiver. Check it out for yourself and
you'll see it's the one to have for years
of reliable 2-meter communications.
Read more about the HW-2036 and all
the other superb Amateur radio prod-
ucts in new Heathkit catalog. Mail card
or send coupon today!

L - Heathkit Catallog
' - Send coupon foday!

aar!jr 400 fun-to- Address

build, practical and
money-saving City

State

electronic kits!

Send coupon today! AM-340

Zip.




Eric Keener WBQKZV
8587 Gray Street
Arvada CO 80003

The Mod Squad
Does the
Pocket Scanner

- - Radio Shack PRO-4 updated

ast year, my wife gave
me a Pocket-Scan for
my birthday. This little re-
ceiver has proven to be a

great monitor receiver on 2
meters. The only real draw-
back was that it required two
9 volt batteries, wired in

:
b
i

66

parallel, to power it.

After a while, it became
rather expensive replacing
these batteries and | have
been unable to find a nicad
replacement.

In November, 1974, Radio
Shack came out with their
PRO-6 model Pocket-Scan
which is powered by four
“AAY batteries. | managed to
obtain a copy of the sche-
matic and compared it with
the schematic of the PRO-4. |
found the circuits to be very
similar, so | proceeded to
compare resistance values.

Table 1 is a list of the
resistors and capacitors |
changed and their nomencla-
ture as indicated on the
PRO-4 schematic. If possible,
use ¥ Watt resistors due to
space limitations on the PC
board.

| found that leaving the
series resistors for the LEDs
{R51-54) alone had no appre-
ciable effect on their opera-
tion. |f anything, they

reduced the current drain on
the nicads.

Speaking of current drain,
my Pocket-Scan now draws
21 mA while scanning and
approximately 30 mA while
receiving a signal with the
volume set at a comfortable
level. With this in mind, the
batteries should last about 15
to 21 hours on one charge. [n
actual practice, the receiver
operates for about 16 hours
on one charge, or about one
hour of operation per one
hour of charge time, Plenty
of time for the average ham-
fest or just day-to-day use.

Getting back to the parts
replacement, there were two
problems. One was the audio
section, When 1 first “com-
pleted” the conversion, the
best | could get was distorted,
hard to wunderstand audio.
Also, the amplifier tended to
oscillate, | discovered that I
had too much bias on the
base of Q19; thus the inser-
ticn of the 100 Ohm resistor
in series with R47. The
voltage on the base should be
about 2.6 volts. Also, the
replacement of C61 is critical
or the amplifier will oscillate.
Use as small a 470 pF as
possible. Finally, use the
capacitor from C39 to replace
C52. This also adds to the
amplifier’s stability.

As referred to in the parts .
list, R44 is removed. Take a
razor blade and cut the cir-
cuit foil between C47 and
R44. Next take a 10k {pre-
ferably a 14 Watt unit) resistor
and bridge this gap (note the
photo). Replace R44 with an
82k resistor.

The second problem was
the 1st mixer transistor (Q2).
The receiver worked well for
about 2 weeks, then all of a
sudden the transistor blew. |
believe this to be the result of
too much Ve, It should be
about .6 volts. The replace-
ment of R4 should remedy
the problem.

Anvway, | also replaced
Q2 with an RS 2015 from
Radio Shack. This is the re-
placement for the 2SC784(0)
as indicated on the schematic
of the PRO-6. The RS 2015 is
really a 2N4996. This tran-
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and the radio does the rest...simplex repeater
reverse = Or accomplish the same by plugging a
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sistot greatly improved the
sensitivity. A word of
caution, though: If Q2 does
blow, turn off the receiver
immediately; otherwise, T4
will blow, also. | was able to
repair mine, but you may not
be so fucky.

As shown in the photos,
the nicads are soldered to-
gether, There is not encugh
room for any kind of battery
helder. Since the batteries
cannot be removed, | in-
stalled 2 90 Ohm % Wait
series resistor for charging. |
am using the @ V dc supply |
received with the Pocket-Scan
as the charger. Since the radio
operates so long on one
charge, 1 did not provide for
ac operation. Fig. 1 is the
schematic of how | wired the
built-in power connector,

Note the other miniature
connector in the photo. |
used this for another ear-
phone jack because the cne in
the top panel is a sub-minia-
ture.

Now, you ask, when do |
charge the batteries? | have
found that when the audio
quality deteriorates and the
volume goes down, it is time
to recharge.

The Pocket-Scan is now
converted to nicad operation
(5 V); we now need to tune
up the receiver to operate on
2 meters.

-~ The front end (consisting
of T1, T2, T3 and T5) is
tuned for minimum noise on
a signal on 146.94. Use a pair
of headphones for the best
results. | found that the best
way is to turn the slugs down
into the transformer and then
bring them out for minimum
noise. When vou reach the
minimum noise point, STOP.

Going farther will do no
good.
There are three more

transformers. T4 is the 10.7
i-f and should not require
retuning. T6 and T7 are the
discriminator coils. Note that
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there are two test points. Use
TP-2 and an 11 megohm
VOM/VTVM to peak T6 and
dip (that is to 0 volts) T7. Of
course, in order to peak and
dip these coils, you must be
receiving a signal.

I have found that TR-22C
crystals work just fine or you
may wish to have crystals
made for the PRO-4. With my
PRO-4 tuned up on 146,94

CHANGE . ..
R2/C5

R3

R4

R17

R19, 21, 22, 25, 27
R31

C38

Cc39

R42

R43

Ra4

R47

RA48, 49

R50
Cs2
RE6
R57
R58
RGO
R61
ce1
RB62, 63
RG6

and some playing with T7,
the discriminator voltage is +
or - .1 volts with my crystals
and they include: 146.67,
146.76, 146.88 and 146.94.

This completes the tune-
up on the PRO-4. 1 have
found it to be quite sensitive
on 2 meters and | can still
hear KEC 76 on 162.55 for
local weather. Of course the

graded but acceptable for the
weather station.

Since | do not have any
test equipment other than my
VOM, | can only judge by

ear, but the Pocket-Scan
seems to exhibit the same
sensitivity as my TR-22C as
both can hear WROAEK
(16/76) in Colorado Springs
(70 miles) with about the

sensitivity is somewhat de- same amount of noise.®
FROM ... TO...
100/.001 Remove & short.
Tk ' 100
470k 1 meg, see text.
100 Remove & short,
470k 330k
470k 100k
.01 005
.01 Remove.
4.7k 2.2k
100 Remove & short.
62k Remove & see text.
63 Add 100 Ohms In series, see text.
3.3 Add a 10 Ohm resistor in parallel with
each 3.3 Ohm resistor. See photo.
3.3k Remove & short.
0015 .01
1k 47
10k 3.3k
22k Remaove
22k 10k
10k 3.3k
330 pF 470 pF (see text}
22k 10k
33k 10k
Table, 1.



Larry Macionski WA2AJQ
707 Willis Avenue
Syracuse NY 13204

TR-22 Mod Squad

- - king of the modifieds ?

I n the February, 1973, 73
Magazirre, |erry Copeland
WE8FJA wrote an article
about increasing the power
output of a TR-22. Since
then, Peter Stark K20OAW has
written an article on revising
previously printed articles so
that you can write your own
article, have your name in
print and become a famous
author (May, 1975). There-
fore, credit goes to the above.

In this article, | use the
terms TR-22 and TR-22C.
TR-22C specifically refers to
a TR-22C. These modifica-
tions can be made to both,

Several months ago | made
a trip to VHF Engineering to
purchase a PA-2501 ampli-
fier. My concern was whether
the PA-250T could handle the
power of my Standard
SRC-146A, which | alternate
as a mobile rig with the
TR-22C. Bob Brown gave me
a Motorola MRF-237 tran-
sistor with the spec sheets
and said that perhaps | could
use this transistor in my
TR-22C. Hospitality at VHF
Engineering makes it well
worth the trip.

After returning home and
spending three hours assem-
bling the PA-2501, it was
installed in the car and | went
off to see if the MRF-237
would work in the TR-22C.

A phone call was made to
William Frost, service man-
ager of R. L. Drake. | found
that he had had experience
with W8F]A’s modification,
and that he had seen some
failures of the TR-22's output
transistor because of the fact
that the unit was operated
without a load. In one sen-
tence, W8FJA's madification
to the TR-22 was to change
the driver transistor to a
Motorola HEP-75, to increase
the power to 2.7 Watts.
Higher power output was
thus achieved by driving the
original transistor harder.

I might mention at this
time that you should go out
and dig up W8FJA’s article,
in the February, 1973, 73
Magazine (page 91), and read
it for more insight into what |
am going to do. As you can
see, he borrowed the idea
from Jack Lemon WB6CTA. |
knew there was a 6 looking
for more power.

LEAD X THIS
COMFIGURATION

Fig. 1.

Now that you have re-
turned from his article, go
down to your local Motorola
dealer and order an
MRF-237. | paid $1.80 for
one to modify a friend's
TR-22C. Get out the manual,
the TR-22 or TR-22C, a watt-
meter or swr bridge, soldering
pencil, solder sucker, needle
nose, screwdrivers, and wire
cutters,

Remove the TR-22 case.
Remove the telescoping an-
tenna and then remove the
receiver board by unscrewing
the four phillips screws and
turning the board over and
over and away from the alum-
inum chassis. This exposes
the bottom side of the TR-22
transmitter board. My first
moedification was simply to
focate and remove the power
output transistor. It's the one
with the big square heat sink,
You can't miss it. Now comes
the trick. The MRF-237 uses
a grounded emitter (TO-39)
and the lead configuration is
reversed from the original
transistor leads. Therefore,
you must place a teflon tran-
sistor pad between the collec-
tor and emitter leads. Rebend
it again to obtain the triangu-
lar lead pattern — only
reversed from what it was.
See Fig. 1. Be sure to use a
teflon spacer. They are plen-
tiful on surplus computer

boards. Do not use a card-
board spacer. It will attract
moisture and degrade perfor-
mance. Remove the original
output transistor and remove
the heat sink by expanding it
with a screwdriver. Install the
prepared MRF-237 and teflon
pad onto the transmitter PC
board. Liberally goop the
MRF-237 with a heat sink
compound. Tune the input
and output capacitors, Tct2
and Tctl, for maximum
power output on the watt-
meter. This can be done with

the unit apart, observing
caution that nothing is
shorting. If you have the

TR-22C face pointing at you
and use the power output
transistor as a center of a
clock, Tctl is located at 2
o'clock and Tet2 is located at
8 o'clock. This medification
netted a power output in-
crease from 1.3 to 2.2 Watts
at 12 V dc. This output tran-
sistor change increased
transmit current drain from
450 mA to 500 mA,

What c¢an be done with the
perfecily good power output
transistor you have just re-
moved? Very simple — ex-
change it with the driver tran-
sistor. Simply remove the
driver transistor, Q18, located
at 1 o’clock from the power
output transistor. It might be
a little difficult to remove the
driver transistor because of
the speaker bracket, but it
can be done by prying gently
on the transistor and using a
hot soldering pencil on the
bottom of the board. Install
the old power output tran-
sistor into the printed circuit
board where the driver tran-
sistor was removed. Tune
Tetl, Tci2 and Lt10 for max-
imum output. Current drain
increased to 580 mA. Button
up the radio, check the
tuning and off you go. Power
output now was 3.4 Watts.

What about the batteries?
First off you are not going to
decrease battery life that
much. The Standard
SRC-146A draws 630 mA on
transmit versus the 580 mA
my TR-22C now uses. If you
have ever used a TR-22C any

62



TS-TODA

1- || ! | ™
Q\\‘\‘:“wﬂﬁ]”'"'.e{ =

LL MODE TRANSCEIVER
RIT TONE
&
=

‘@ KENWOOD 2mA
POWER SEND CEN NB
o,
g
L—oFF—
LSE
BEAUTIFULLY FULFILLED BY THE TS-700A «
SUPERB SPECIFICATIONS, EXCELLENT FEA-

5 OE
mMa JI,_..—LSE
TURES AND KENWOOD'S REPUTATION FOR
UNSURPASSED QUALITY AND PERFOR.

ES
PHONE=.
CW—~
MANCE, PLACE THIS UNIT A CUT ABOVE

KENWOOD

friesetl

- THE PRO MISE
OF 2-METER TRANSCEIVING

TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA, CA 80248




length of time, you know
that they don't last forever
on batteries. Besides, we all
know that the battery pack
was designed to run the radio
in an emergency when ex-
ternal power is not available.
In emergency operation we
keep our transmissions short,
We don’t ragchew, right?
Justification enough for
power increase. lncreased
power also makes a better
reason to buy a rubber duckie
and save the telescoping
antenna.

To help you make it easier
to use the TR-22 in mobile,
base and portable operation,
install a PL-259 to BNC
female adapter, and buy the
BNC connectors for your
coax. | also use a rubber duck
antenna with a BNC con-
nector on it which is available
from various manufacturers.
This makes it easier to move
the rig from mobile to base to
portable operation. 1 also use
aright angle BNC, so | can set
the rig flat and the rubber
duckie vertical. It is also nice

= EXTERNAL POWER SOCXET

TR-22-C

5-METER
MOUNTING SCREW
GROUNS
LED LEAD

S-METER

TABE TC WIRING HARNESS

'
W RING HARNESE
DROPPING
RESISTCR i S
.
Y
soi.DEFl

JUMBG

= SECOND LED /GREEN LED
{ : L ]
| I | 4OLE
DRULED
FRONT RieEL BEHIND
M LR KHOB SKIRT
CHANMEL
SELECTOR

Fig. 2.

when using the rig over the
shoulder. The antenna is hori-
zontal but away from the
body and the body acts as a
ground plane.

My final modification was
to backlight the dial on my
TR-22C. | drilled a hole in
the face plate behind the
channel selector knob after it
was removed and mounted a
jumbo green LED. Be sure
the LED does not touch the
skirt of the channel selector

knob, as it will scratch the
channel numbers off the
skirt. The LED was
suspended by one lead
grounded to the S-meter
mounting screws, See Fig. 2.
A second LED was installed
in series with the first, and
poinied into the S-meter face
from the inside. The primary
reason for this was to
dissipate some of the voltage
drop required so that a %
Watt curtent limiting resistor

could be used. “This draws
more power,”” you say? Right
you are. But if you go to the
external power jack vou will
find that the back terminal
on the jack is hot only when
external power is applied —
and when external power is
applied, who cares? Use a
voltmeter to find the terminal
on the external power jack.

The R. L. Drake Company
does not recommend any
modifications to its radios; if
vours is under warranty,
these modifications will void
it! After 90 days, it’s your
radio and you can do what
you want. The LED readout
is very nice while mobile
during night operation. The
MRF-237 transistor has
passed the “let's kerchunk
the repeater to see if it's up”
fest many times without an
antenna. In my experiments,
the transistor has withstood
the ten second keydown test
with no antenna. Probably
the collapsed antenna
presents some kind of load
that saves the device. m

“It’s the first book I've ever read about computers that I can understand . . . ™

Y

incredibie devices.

Name

Hobby Computers Are Here!

Hobby Computers Are Here!

BEST SELLING BOOK AT 1976 BOSTON HAMVENTION

This book Is for the beginner. It will help get you into the world of
microcomputers, a world of enormous fun {(and one which all amateurs
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+ & Chanpel Operation
= Individual Trimmers on all TX/RX Crystals
« All Crystals Plug In
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* 10.7 and 455 KC IF
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= Battery Indicator
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Filter
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KC IF

» .3 Microvolt Sen-
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Quieting
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»27/8
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Qutput @ 12 VDC
* Current Drain RX
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* Microswitch Mike
Button
s High Impact
Plastic Case
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Toucir-Tone Pad
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« & Chanpel
Operation

* Individual
Trimmers on all
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+ All Crystals Plug In
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EDITORIAL

by Wayne Green W2NSD/?

KILOBAUD?

We've decided on a last minute
name change from Kiobyte to Kifo-
baud. A high capacity data channel is
rated in kilobauds, and the purpose of
the new computer hobby magazine is
to provide a maximum of data per
unit of time. I1t's a natural.

We did like the name Kifobyte, but
when a suit was entered by Byfe we
decided that we would prefer to put
the money, time and effort into a
better magazine rather than a court
battle, even though we could see no
way to lose. Qur busifess is pub-
lishing, not fighting lawsuits. We con-
sider this a frivalous suit, but since the
magazine has yet to be published the
name is not werth a big hassle.

Kilobatd has no connection with
Byte or any other cormputer magazine.
If anyone subscribad thinking he was
getting Byte, the subscription may be
canceled,

COMPUTERIZED MORSE

One of the computer mags recently
devoted an entire issue to stuff on
Morse code via computers . .. and I'd
like to have my say on this subject. As
usual, opposing opinions are welcome
and will be printed if they seem to
warrant it

Just to get off on the right foot
with you, 'l say it plainly and simply
... | think Morse code via computer is
a fad and of little real value. Yes, |
know the arguments. | am quite aware
that there are no speed limits on
Morse, nor any bandwidth limits {as
vet). | also know that one way to get
them is to start spraying the ham
bands with 1000 wpm Morse which
covers X kHz or so. You figure out
how wide it would be and put in a
number,

No, take it easy ... relax a little
and see what | have to say before
getting all upset. Let me {ake you
back twenty years or so to when a
small group of us were battling the
ARRL fo get the FCC to okay FSK
(frequency shift keying) for our Tele-
types on the low bands. Sure, we
could send make-break RTTY if we
wanted ... and a few of us experi-
mented with it extensively. | used to
have a wicked signal on 3620 with
make-break, and made many contacts
using it in those long ago days. | still
have that old kilowatt rig down under
the cellar stairs.

So, having spent a couple years
with make-break RTTY and then
many more with FSK RTTY, let me
tell you that you can work through a
whole ot more garbage with FSK
than you can with make-break {CW).
How long do you think it is going to
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be before a whole raft of spoil sports
will be geared up to chop computer-
ized Morse code to bits? And they will
be abie to do it easily. The fact is that
it is much more difficult to clobber
FSK, particularly if you use some of
the better circuits which will run off
either mark or space during interfer-
ence.

Sure, we have to convert to Baudot
before transmitting at present, but 'l
bet that we can get the FCC to
authorize ASCI if we only make an
effert, and then we'll have much
clearer sailing, Do | hear any serious
arguments for CW vs. FSK? | doubt it.

S0, to put our money where our
typewriter is, i'll say that | am much
more interested in Baudot circuits and
programs than in Morse for publica-
tion in 73. But please don't let this
stop you from peppering the FCC
with petitions and letters telling them
you warnt ASCII. | tried to get them
to give us a Christmas present a year
ago of ASCIl and was brought up
short by the news that no one had
been pushing for it. Come on.

One more item — it is my plan to
keep ham-criented computer material
in 73 and non-ham in Kifobaud. Any
arguments on that? | figure that hams
will be reading it in 73 and non-hams
won't care that much. This is not to
say that Kifobaud readers won't get a
lot of propaganda about how great
camputers are ovar the air.

WHITHER 1/0?

With Kilobaud scheduled out in
early December, a lot of readers want
to know what is geing to happen to
the /0 section of 73. For those of
you who missed my answer to that
last month: not much. We’ll be having
a good deal of hardware in {/O for
you, while Kilobaud will tend more
toward software. Reactionaries who
have been wishing that computers
would just go away are going to be as
frustrated about them as the previous
generation was over transistors, which
just wouldn't go away.

AND KILOBAUD?

Though editor Craig suffered a lot
from doubts about our getting enough
articles to keep Kilobaud going, the
fact is that we already have more than
enough for the first three issues and
articles are coming in two or three a
day — gocd articles! These are articles
that are simple enough so even [ can
understand them!

Well, you can’t really tell that much
about & new magazine until it has
heen going for about six months, so
we'll see how my ideas hold up and if
we can deliver what ['ve promised.

Promises: fun, fundamentals, the
opportunity to make money with
your hobby, equipment reviews ga
lore, the best communications we can
musier for readers and an ongoing
library of programs and aigorithms.

Like 73, Kilebaud will not be taking
itself too seriously. Mo ego trips or
FhD pretensions. We'll try hard to tell
it like it is — tell yvou what we think —
and give you a place to argue about it.
That's the fun part of it.

Sinee hardware people need fundsa-
mental articles on software and softies
need ditto on hardware, we'll try to
keep a good part of Kifobaud simply
written. One measure of this i
whether [ can understand the material
or not. There are a lot of things in
Byte and Interface which | dont
understand, and so far the feedback is
that most of you have found the same
thing. An awful lot of us want a
magazine we can understand,

Money: Hal ['ll not be satisfied
until every hobbyist out there is
making plenty of money ... and it
won't be that difficult. | may be able
to get you some business programs
you can run an your system and
handle things for local merchants (a
nearby drug store is after us to get our
Altair rigged up to keep track of his
custamer list and prescription num-
bers — and he’ll pay well for the
service). Or how about a simple
system for printing out portraits at
fairs, shows, etc? They sell for $2 or
so each and are a snap to make with
relatively inexpensive equipment
There are plenty of ways to make
money with small computers and we’ll
ke pushing hard to bring you this info.

Well, vou get the picture, We think
Kilebaud is going to be by far the best
of the computer magazines — and the
widest read. Any magazine that can
help you make a few extra bucks {or &
few thou) is one you can’t refuse.

How many hobbies can you find
which will pay off like that?

VISITING AROUND

In August 1975, | made a quick trip
around the country visiting the few
microcomputer manufacturers
Sphere, MITS and Southwest Tech. in
August 1976, Sherry Smythe (73's
Marketing Manager) and | repeated
the trip, this time including Apple,
Jolt, M&R, Wave Mate, the Computer
Mart, the Byte Shops, and Intelligent
Systems, as well as a revisit 1o the
three of the previcus year.

Last month | briefly covered our
visits 1o the California and Utsh
manufaciurers, The next stop was
Albuquerque and MITS, which is just
around the corner from the airport,

Ed Roberts is usually busier than a
one-armed paper hanger, so | expected
at best to get a quick hello as he
dashed past. It turned out that we
spent the whale day talking and
almost missed the plane to San
Antonio that evening!

Ed is getting very much involved
with ham radio, as are quite a few
other computer hobbyists {about
2B%}. 1t had not escaped him that a
great many hobby computer applica-
tions were Tor ham projects. We talked
hamming and hobby computers for
hours, | think we are pretty much in
agreement about the future possibili-
ties for small computer systems and
there is no guestion Ed is thinking
way, way ahead with a lot of the
projects he has going.

MITS has settled inio the new plant
they got this vear — quite a difference
from the string of small rooms they
had iast year. The place is very busy,
with programmers programming,
engineers designing and testing, and
the production lines going full blast.

AHA, SAN ANTONE

The next morning Sherry and |
visited Southwest Technical Products
in San Antonic where Dan Meyer had
his new printer up and running. 1t has
the same internal mechanism as the
MP! ($450) printer, but comes in kit
form for $250. The 40 character line
width is a bit limiting, but shouid be
fine for program dumps, label prini-
ing, short invoices, ete. | understand
that a couple of fellows have already
worked up an 80 character medifica-
tion of the system — this would take a
bit of machine work, but should not
be too difficult.

The SWT graphics system was up
and running, toc, and shouid prove
very popular. This is the first step
toward being able to run programs
like the tank battles you find in the
quarter arcades. We also got to see the
SWT cassette system in action {uses
the Kansas City Standard — | don't
feel much like calling it the Byte
standard). Southwest Tech sure has
their act together.

My Chronex watch dimmed and
then went out while | was in San
Antonio. | didn‘t realize how much |
depended on it. The batteries were
supposed to last a full year ... hey,
come to think of it, it was just a year
ago | stopped off at the Chronex
factery near Dallas and had the bat-
teries put in . . . not bad. We stopped
at a shopping center and they had the
tiny batteries for sale ... my watch
was running again,

Continued on page 200
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Bwir? 6800

* COMPLETE WITH 2K OF MEMORY
* SERIAL INTERFACE

* STANDARD ROM MONITOR (Motorola MC 6830L7)

* 4K AND BK BASIC AVAILABLE

Always the best value in hardware and now an outstanding
selection of software too. What more could you want in a
computer system? For less than four hundred dollars you
get everything you need—ready to connect to a terminal
and go to work. No surprises no funny business, just good
reliable hardware in a very practical system that may be ex-
panded to meet almost any later need.

Memory and interfaces are not extra cost items in our
system. A standard Motorola MIKBUG® ROM monitor
makes the system completely compatible with Motorola

® Motorola

software and efiminates any need for console switches and
light. Data may be entered from the terminal in convenient
hexidecimal form. The power supply is adequate to operate
a fully expanded system with up to 24K of memory and up
to eight {8} interfaces—simultaneously.

See the 6800 and our peripheral equipment at your nearest
dealer, or write for a complete description,

MP-68 COMPUTER KIT—with serial interface,

2k of memory and ROM monitor $395.00 ppd

naste! chiarga! BRNKAMERIEARD
war: ([EZE

Southwest Technical Products Corporation, 219 W. Rhapsody, San Antonio, Texas 78216




REPORT

by John Cralg

The 1/0 section of 73 is alive and
well! {And will continue te he . . . for
a long time.) | thought | should
mention that, because In my traveling
around to clubs, stores and manu-
facturers, it seems that one of the
questions thrown at me the moest has
been, “Now that you and Wayne ara
starting Kifobaud, what's going to
happen to the 1/0 section in 737" The
answer. is quite simple. 73 is going to
continue providing you with over 160
pages each month of the most inter-
esting, most up-to-date, and most
invigorating material you're going to
find in any hatn or electronic hobbyist
magazine, And, you can bet that the
1/0 section will continue making its
contribution. There are two reasons
why the 1/0 section will continue (in
styfe, | might add). First and foremost
1s the fact that Wayne Green would
never be satisfied with having 73 in
any position other than number one.
Needless to say, one of the things that
keeps us out in front is the fact that
we're usually a couple of years ahead
of the other ham magazines . .. and
the 1/Q section with its coverage of
amateur microcomputer systermns is
ane of the things giving us the two
year jump right now.

The other reason why the /0
section will stick around is because
I've got an unending stack of manu-
scripts for it! Once again, there arg
two reasons to explain the situation:
A lot of hams {and non-hams} will
continue to write for 1/0 because thay
know they’re getting tc a large reader-
ship {which is something most authors
want . .. and is why they’ll be writing
for Kilobaud, toco). The second reason
is the one which really strikes home

. money. Do you reatize that we
pay so well? That in most cases you
could make enough with one or two
articles to buy a microcomputer? A
lot of the people whose articles you're
reading know it. Think about it.

Another guestion which comes up
is, “If | have a subscription to 73 and
Kifobaud am | going to be reading the
same material in both?” We don’t
have any intention of reprinting arti-
cles from one magazine in the cther.
But, in rare cases, if it's felt that a
particularly good article belongs in
both, we’ll probably run it in both.

MICROSYSTEMS SERVICE

ENGINEERS/TECHNICIANS
You know, with over 300 computer
stores around the country and the
possibility of this whole thing busting
wide open in the near future {with
small business and/or home systems),
the opportunities for getting into the
service field are there. The parallels
between this situation and what
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happened with the television industry
are too close to be ignored. | keep
thinking back to 1949 and the TV
repair business my dad {ex-WhWVA)
started in his garage. He had more
business than he could handle, and he
was only doing it on a part-time basis
to pick up extra cash. (Of course, that
isn’t too unusual . .. you can do the
samg thing today if you open a garage
TV repair busingss!} The peint is, if he
had decided that TV repair was what
he wanted to pursue, he would
probably have a chain of repair shops
today. Very soon thers will be enough
microcomputer systerns around fo
enable a lot of enterprising individuals
ta get into part-time {and eventually
full-time) businesses repairing and
maintaining these systerns.

Perhaps you're wendering how you
could get into something like this?
{'ve got some suggestions. If you want
1o build up your expertise in this area,
you're going to need {0 get as much
experience in troubleshooting as many
different kinds of systems as possible.
One way to accomplish this wouid be
to let the word out at your local
computer club meeting that you
would like to get in on the trouble-
shooting of any problems which crop
up among the members. People appre-
ciate help when they're trouble-
shooting ... two heads are usually
better than one. If you own a good
oscilloscope, the chances are that
people will occasionally ask to borrow
it. Simply go with it.

It certainly isn't going to do o
become a "specialist’” with the 8080
{for example}, and ignore the 6800
and others. As | said before, it will be
important to get to know them all as
well as you can. Being able to write
short little troubleshocting routines to
check cut {or troubleshoot} a periph-
eral will be a good thing to concen-
trate on. Most of the problems of the
future very likely will be with periph-
erals. |'m not too sure that's the case
right now, because l've spent some
long hours lately troubleshooting the
processors of several microcomputers.

Another method for getting a
variety of troubleshooting experience
under your belt would be to ask the
owner of your local computer store if
he would mind you getting in on the
troubleshooting problems he encoun-
ters. Needless to say, you could fall
into a parttime job working there
after becoming gcod at it.

| would be willing to bet we're
talking about more than just a little
part-time cash, though. |f this thing
takes off and flies in the next few
years, there’s going to be as much of a
need for computer repair shops as
there ever was for TV repair shops.

Kind of a side note to this whole

thing is the fact that there are quite a
few MARK-8 computers out thers
which don't work, and a lot of people
would like to take them down off that
shelf and get them running. I'm not
too sure you could make a lot of
money by getting into the MARK-8
repair business, but if you're inter-
ested, drop me a line and ['ll tell you

how tc get in touch with the
"MARK-8 world.” (For you new-
comers, the MARK-8 Is the little

8008-based microcomputer that got
this whole thing going 2% years ago.}

SPEAKING OF THE MARK-8 ...

I have tried {unsuccessfully, until
now) to get several MARK-8 owners |
know to send me pictures of their
systems so that we could include them
in the /O section ... and satisfy the
history buffs among us. Grant Runyan
came through. This year Grant retired
after teaching high school math for
over twenty years. One of the things
he did in his last two years was to get
quite a few kids turned on o com-
puters {via his MARK-8).

Not only is he making good use of
the first hobbyist microcomputer, but
he's also using the first hobbyist TV
typewriter: the TVT |. The processor
Is running with 12 of 21202s. He has
plans to interface a Flexowriter for
hard copy {also as a terminal, | would

assume}, and the Mathematical
Function Unit {calculater chip inter-
face) as described in the September
and October ‘76 Byte. The system Is a
paper tape system, in that he has a
Friden punch {not shown) and a heme
built high speed paper tape reader
{shown in the lower photograph).

{A friend of Grant’s, Doug Hogg,
has an identical system and has writ-
ten & comprehensive construction
article for that reader which will be in
an early issue of Kifobaud He'll also
be doing a future article concerning
that Flexowriter interface. Both of
which will interface with any system.)

Now you might be asking the ques-
tion, “What good is an 8008-based
system? There -isn’t & good BASIC
around to run on it, and there is very
little software that has been developed
for it.” There is a good B008
“BASIC” around ... and it's the
Sceibi language called SCELBAL. |
say it's “good,” but | don't really
know ... I'm just going by what |'ve
heard. Why doesn’t someone write an
article which would be a critique of
Scelbi's SCELBAL? We review new
products and books, don’t we? Why
not new software? Let’s find out how
it stacks up against other BASICs {by
the way, there’s an 8008 and an 8080

Continued on page 144
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Now wereonTV!

Wave Mate introduces Jupiter [1C, ATTENTION:
a complete computer system ORIGINAL EQUIPMENT

incorporating a monitor quality | MANUFACTURERS
TV interface. This svstem HH”E HHTE ” |PITEP HI' ]upiter 1IC provicies OEMs
provides everything vou need ) b " . P with the tools to get systems
to create and run application THE L'[_IHF'LETE E_:I_ZHF'UTEE | into the field faster and at
programs. Jupiter IIC includes lower cost. (1) Use Jupiter 11C

a CPU with 8K dynamic RAM | IH[LUDIHG PEF'IPHEF'HL‘_; g i as your development system.
and 3K ROM memory, video | 1 - R b Perfect for development of
software and special hardware.

(2) Use Jupiter IIC for
- rototype systems. Onl
casset.te Epsuieiacs E\’ave ‘_\;ISIIE ;-)rovides the }trools —
The TV interface features wire wrap modules, universal
upper and lower case and modules, complete
Greek character sets, and dot graphics. The dual audio cassette interface documentation — to easily
provides start/stop operation and operates at 300, 600, or 1200 baud. tailor system logic and add
And of course we still provide these high-quality features: burn-in customized interfaces within
tested [C’s, socketed IC’s, complete documentation, and more. the basic Jupiter [1C package.

i

BT AL T b by 1
T AT, T A L L

terminal interface and
keyboard, and dual audio

SOFTWARE
All Jupiter IIC systems feature a sophisticated monitor/debugger package including a versatile

interrupt system and I/O monitor call instructions. A programmable macro editor and expanded
assembler are also provided. Proposed ANSI standard BASIC is included with Jupiter T11C.

THEJUPITER 11€ KIT: $2850

The kit includes the CPU, software debugger and monitor module, 8K dynamic memory, module
cage, power supply, front panel, video interface, cassette interface, and all the documentation
required to assemble, run, and understand the system as well as modification instructions for a
black and white TV set.

THE JUPITER II1C ASSEMBLED SYSTEM: $3800

All components of the Jupiter IIC kit plus two audio cassette units and a 12-inch black and
white TV set. The complete system is shipped with all components assembled and tested.

SPECIFICATIONS DUAL AUDIO CASSETTE VIDEQ TERMINAL MEMORY
CPU Complete paper tape replace- INTERFACE 8K dynamic RAM: 3K ROM:
MC 6300: eight-level interrupt, ment; start/stop motar con- 64 x 32 lines 1K dual-port static RAM
prioritized and maskable by trol; 300, 600, or 1200 baud Upper and lower case, KEYBOARD
level; single-cycle and block (crystal' e Olled et ror plus Greek alphabet; 7 x 12 format.  Generates full 128-character
DMA SORECton 128 dot (hor.} x 96 dot {vert.) ASCI set

graphics

Eri= e e ey el (SR e Tl Ry Al = |
| [ Send details on Jupiter Il systems

- ! [ I , [] Have salesman call
= =——— = = I
i K : i

Name

e ST Title
| Company
! Address
I city State Zip
I ph
e T e
=
m} WAVE MATE 1015 West 190th Street, Gardena, California 90248 Telephone (213) 329-8941

= Dept. 203
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Twenty Reasons Why There Is a

kilobaud

In Your Future

Kilobaud Magazine is going to be as much fun for the computer hobbyist as 73 is for the ham.

It will help you in many ways to take advantage of the coming bonanza for hobbyists. The $50 million computer
hobbyist market of today will be the $500 million small Business market of two years from now and the $5 billion
market of ten years from now (or a lot less}). Kifobaud will help you make money.

You'll continue to get I/O hardware articles in 73. Kilobaud will be mere software oriented, and you’ll be needing this
info.

Computing and hamming go together. There will be a microprocessor in much of your ham gear in another year, so
learn about them right now . . . be a pioneer. Were you among the last to change to SSB? How about FM? Did you fight
it ar did you get in there and pioneer it with your own repeater? Here is another picneering opportunity for you . . .
don’t muff it.

Kilobaud will tell you as much as possible about the hardware being put out. Other magazines have had little about it.
Get to know all of the major systems and their plusses and minuses.

Kifebaud will have a continuing program library. When you want to write a program, it will be duck soup to sit down
and take part of this one and perhaps that algorithm ... and end up with a program that might even work the first
time.

Kilobaud will be the first magazine to bring you detailed letters from hobbyists telling you of the problems they've had
with their systems and how they managed to overcome them — invaluable unless you are a big fan of wheel reinventing.

The Kifobaud lab will have most of the common hobby systems up and running. This means the staff will be able to
test new gadgets, programs and systems and let you know their reactions. No other magazine has such a lab.

Q Kilobaud is going to be aimed at helping newcomers to compuiers, so you'll find it easy to come up to speed in this
new field. ;

10 Just as 73 has the top writers of the ham field, Kifobaud will be publishing the top computer hobbyist writers. If you
know your beans, you will find Kifebaud pays about double what most other magazines do for articles (this is one of
the reasons why the very best are going to be in Kifobaud).

11=20 . .. even better reasens for subscribing to Kilobaud . . . wish we had the room hete to give them in detail.

21 The Charter Subscription price for Kilobaud is only $12 for one year and $25 for three years. Individual copies will be
$2. The Charter Subscription is good until December 31, 1976.

22 Note that first copies of Byte are selling for more than a year's subscription ... take heed. A limited number of
Kilobaud’s first issue will be printed and when they are gone, they will be gone.

23 Better fill out the subscription blank. Charge it.

Yes, send me a |[QISSSE8) Charter Subscription
{1$12.00/one year (] $25.00/three years k“ObOUd

Toll Free subscription numbers 800-258-5473/800-251-6771

Name

Address

O] Cash enclosed [ Check [ Money Order O Bill me
Bill my credit card 1 American Express [ Bank Americard O Master Charge

Credit card # Interbank #

|
|
|
City State Zip |
|
|
|
|

Expiration date________ Signature

H/76
— ————————————— Kilobaud ® Peterborough NH 03458 -



UNBELIEVABLE

The Intecolor 8001 Kit

A Complete 8 COLOR Intelligent CRT Terminal Kit

$1,395

“Complete” Means:

e 8080 CPU » 25 Line x 80 Characters/Line « 4Kx8 RAM ¢ PROM
Software » Space for UV Erasable PROM » 19" Shadow Mask
Color CR Tube « RE232 I/0 » Selectable Baud Rates to 9600
Baud # Single Package # 8 Color Monitor s ASCI| Set ¢ Keyboard
« Bell « Manual

And you also get the Intecolor® 8001 9 Sector Canvergence
System for ease of set up (3-5 minutes) and stability.

=
|

|

i

i

}

|

!

|

Additional Options Available: CITY |
s Roll « Additional RAM to 32K e 48 Line x 80 Characters/Ling STATE ZIP {
|

|

|

|

|

|

|

]

|

-

s
} (No.)Intecolor® 8001 kits at $1,395
|
|
|
|
|
|
|
|

¢ Light Pen e Limited Graphics Made » Background Color = *Aliow B weeks clearance
|
I
|
|
|
|
[
|
—

Send me
plus $15.00 shipping charges each.

Enclosed is my U cashier's check, Ll money crder,
O personal check® [ $350 deposit/kit for C.O.D.
Shipment for $ "

NAME

ADDRESS

* Special Graphics Characters ® Games on personal checks.

Delivery 30-60 days ARC.
*Domestic USA price

ISC WILL MAKE A BELIEVER OUT OF YOU. : ;

Intelligent Systems Corp. .

4376 Ridgegate Drive, Duluth, Georgla 30136
Telephone (404) 448-5961



Gene J. Bartsch WB6CBS
5436 Baja Dr.
San Diego CA 92115

What Computers
Can and Can’t Do

- - a look at amateur radio’s

future possibilities

I; nock. Knock.
“It’s open. Come on in.

Oh, good evening, Bill. What
are you doing in this part of
town?”

“Evening, Tom. | just, uh,
happened to be in the neigh-
borhcod and thought 1'd
drop by and see how you did
in the Sweepstakes."”

“Oh, 1 can’t complain. I’'m
a little tired from staying up
most of fast night, but | had a
lot of fun. How about your-
self?”

“l had a great time. | got
me an automatic CQ sender
just for the contest, and it
really helped. | made, get this
now, 142,730 points.”

“Hey, that’s real good.
That's the best you've ever
done, isn’t it?"

“Yes it is, Tom. It’s the
CQ sender that did it. What
kind of score did you make?”

“Oh, a pretty good one.”

"How good?”

“Well ...

‘‘Aaaaw, don't be embar-
rassed. 1 won’t tell the bays.”
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“Oh, I’'m not embarrassed.
| made 387,540 points.”

“What? You're kidding!”

“No, actual fact.”

“That's more than twice
the highest score | ever heard
of. You must have figured it
wrong.”’

“MNe, | didn’t, Bill. I just
made a few modifications to
the station. Would you like to
see what |'ve done?”

“Would I ever!”

“In here. Let me get the
light.”

“Hey, what are all these
funny looking boxes? Are
you running 10 kW or some-
thing?"”

“No, this is just my latest
interest, a computerized ham
station.”

“A what?”’

“The price of computers
has been dropping and a lot
of hams have been getting
interested in them. | built a
few things and programmed
this little computer to make
my Sweepstakes operation
more efficient.”

“How do you mean, Tom?
| still can’t see how it works.”

“Well, this computer
works internally with some-
thing called ASCII Code. So
first | built 2 Morse code to
ASCI! converter so that the
computer can understand
Morse. Then | wrote a micro-
program so that the com-
puter could lock on to any
code speed by comparing the
relative spacing of the dots
and dashes. Now [ have a
computer that | can hook up
to my receiver and it can
understand any CW signal it
hears. Does that make
sense?”’

“Yeah, [ guess so.”

“Next | took this old TV
set and modified it to useasa
display. Now the computer
can read CW and print the
results on the TV screen for
me to read. Then | built two
digital sweep circuits, one for
my main receiver and one for
my spare receiver. Now the
computer can automatically
sweep through the band, and

I've programmed it to copy
and store the call, frequency,
code speed, and other infor-
mation such as section, etc.,
of everyone it hears. And
when I'm sending, the com-
puter tunes the receiver to
the other end of the band and
listens to who's there during
the spaces between charac-
ters. When | finish trans-
mitting, it zips the receiver
back to the transmitter fre-
quency, listens to the other
guy's part of the exchange
and displays the result on the
TV screen. Got that?”’

“Wow!”

“Of course, the computer
also keeps the log and main-
tains a check list to make sure

that I'm not working the
same guy twice. It also
retunes the transmitter for

the part of the band I'm in,
and, of course, it points the
beam in the direction of the
guy ['m talking to. Oh, and
you remember that | said that
1'd  built two frequency
sweeping circuits and that
one was for the spare re-
ceiver? While I'm working
people on ane band, say 40

‘meters, the computer is using

the spare receiver to listen to
80, 20, 15 and 10 and to
keep track of who's on, what .
frequency they're on, their
section, and approximate
code speed. It also keeps
track of band conditions so
that if 20 gets real good, for
example, | don’t waste my
time on anocther band that
isn't as active.”

“Wow!"

“"Of course, | programmed
the computer with all of the
sections. For the first 3 hours
of the contest | just worked
as many stations as | could.
After that, the computer kept
a special watch for the sec
tions that were missing.”’

“Wow!"

“But let me describe a
typical QS0 for you, Bill.
The computer would print on
the screen: 'W1XYZ 7033.28
KHZ 16 WPM CT SEC. From
the way | had programmed
the machine, [ knew that
WIXYZ had just called CGQ-
SS, that he was on 7033.28
kHz, that he was sending at



about 16 wpm, and that the
computer had previously
copied his section as CT. |
also knew that 1 hadn't
worked him before or the
computer wouldn’'t have
printed his call on the screen.
I'd hit this button on the
console labeled GET HiM,
the computer would zip the
fransmitter to 7033.28 kHz,
switch to the dummy antenna
and retune, and a few milli-
seconds later, while aiming
the beam at Connecticut,
send at 16 wpm: ‘W1 XYZ DE
WB60ORS K’. If he came back
to me, the computer would
print his response on the
screen while | listened to it
for verification: ‘WBG6OBS
DE WIXYZ NR 1 AWIXYZ
55 CT BK'. The computer
would print on the screen and
start sending: ‘BK QS5SL NR
50 A WB6OBS 64 SD BK'.
The computer would print
WI1XYZ's response while |
listened: ‘BK QSL GL CQ SS
... As soon as | saw and
heard that, | hit this other
button here [abeled LOG IT,
and the computer would log
the call, time, frequency, ex-
change, etc., as required. If
the other guy missed any-
thing, the computer is pro-
grammed to respond to
requests for a repeat of
CALL, PRECEDENCE, NR,
CK, or SEC. If anything else
was needed or if the com-
puter didn’t understand what
was missed, it would print a
line of question marks on the
screen: ‘772777277277 and
turn control to manual, That
meant that | would have to
take over and complete the

exchange and log it manually.
Then | would turn control
back to the computer. Of
course, | could hit the
MANUAL button any time |
wanted to make changes or
corrections to the exchange
or to the log entry. Inter-
esting little system, eh Bill?"”

“Fantastic! Unbelievable!
I feel like I'm in the year
2077 rather than 1977 like |
know [ am. | see how you
made that high score now.
Wow! ... A couple of things
do bother me, though.”

“¥Yeah, like what?"”

“Well, | don’t see how
anybody can compete with a
computerized station like
yours unless he's got one like
it. Does this mean we all have
to computerize or give up
contesfs?”

“No, Bill, | figure that
within a year or two there
will either be a separate cate-
gory and computerized
stations will only compete
with each other, or there will
be a multiplier for non-
computerized stations, like
one for low power, to give
everybody an equal chance.
Anything else?”

“Well, it looks like the
computer did everything. it
looks like you could have
turned it on and gone to bed.
It doesn’t seem much like
ham radio to me. Do we all
computerize our stations and
then sit back on our hands
while the computers talk to
each other?”

“l thought about that too,
Bill, but | don't think so.
First, all of the things the
computer did were things

that | wish | could do myseif.
I wish that | could listen to
and remember all the calls
and frequencies and sections
from one end of every band
to the other, but [ can’t. This
computer can, so why not use
it? | wish that | could gen-
erate rf in my brain and send
and receive it with no addi-
tional equipment. | can’t, so |
use a transmitter and a re-
ceiver and an antenna. They
do the things | can’t do, just
like you use your new CQ
sender to call CQ while
vou're logging, because you
can't do both things at once
without it.”

“‘But it doesn’t seem quite
human somehow, and ! like
the human touch in my
Q50s.”

“| like the human touch in
my QSOs too. When I'm not
using the computer here for
contests, | use it to make my
QS0Os more satisfying. | keep
a more detailed log with it
than | ever could with pencil
and paper, If a guy tells me
that he's a retired mailman
and that he now builds model
airplanes and lives on a house-
boat, | record all of those
things in my computer log. If
| work the same guy again in
three months or three years, |
wish that 1 could remember
all of those things. | can’t,
but my computer log can,
and all | have to dois type in
the guy’s call and a question
mark and hit the ENTER
key, and if 1 ever talked to
him before, | know it in
about 2 seconds and | know
everything | ever logged
about him because the com-

Manufactured & Guaranteed by

MOR-GAIN
2200T South 4th Street
Leavgnworth. Kansas 66048

EXCLUSIVE 66 FOOT,
15 THRU 10 METER DIPOLES

puter prints the log entry and
information on the screen.”

“I think | see what you
mean, Tom. Use the com-
puter to do things you can’t
do and to make your oper-
ating more enjoyable. It
would be great to keep a
watch for those rare DX
stations, and it could keep
watch day and night, on all
bands."”

*Yeah, that's the kind of
thing | mean. You could even
have it keep watch for
specific calls, so that if an old
friend of yours got on the air
you would know it imme-
diately. Or it could automati-
cally aim your antenna at a
satellite and follow it across
the sky. The possibilities are
almost unlimited.”

“It sounds great, Tom.
You've sure sold me. All of
this gear must have cost a
fortune though."

“1 told you that the price
of computers and computer
memory was dropping fast,
right?”

“Right.”

“All of the computer gear
you see here cost me about
$400. It’s mostly used gear
and surplus, and some of the
interface stuff is home brew.
| probably spent six months
getting everything together
and getting it working,
though.”

“That's not too bad. |
have just one last question,
Tom.”

“*What’s that?”

“Do you know anvybody
who wants to buy a slightly
used automatic CQ
sender?” m
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Dr. George L. Halier WABQ
Hound Ears Club
Blowing Rock NC 28605

A Ham Shack File Handler

- - program in BASIC for QSLs, repeaters, etc.

his article describes a it was kept simple to give the
simple program in hams who are new computer

BASIC which will keep track
of your QSLs and also give
you information on the re-
peaters that you may wish to
use. The program may also be
extended to provide other

freaks a chance to get ac-
quainted with their new toy.
It is written in Altair BASIC
version 3.2, but could be
easily modified to any other
BASIC.

functions in logkeeping, but

A SAMPLE RUN OF THE HAM EILE

RUN

REPEATER AND QSL FILE

FOR REPEATERS USE LAST THREE LETTERS OR FREQUENCY AS 13/73
OR CITY NAME, FOR AMATEUR STATIONS USE COMPLETE CALL.

STATION ? AAA
WRAAAA, 13/73, 190, SALISBURY, NC.

END OF SEARCH

STATION ? 28/88
WR4ABF, 28/88, 195, SHELBY, NC

END OF SEARCH

PRINT
“EMD DF
SEARCH"

STATION ? HICKORY
WR4ACM, 25/85, 195, HICKORY, NC

END OF SEARCH

STATION 7 ABQ

NO RECORD IN FILES

; SET STATION ? CRBCA
ES ol Bara el RECORO T 5/26/71, 0015Z, 14MHZ, RTTY, JOE
FLAG

END OF SEARCH

STATIONS STATION ? KAGVY
11/6/75, 0710P, 2M-FM, TED
}_- 12/5/75, 0655P, 2M-FM, TED

END OF SEARCH

STATION ? W2ARC
NO RECORD IN FILES

STATION ? W4BQ
THAT'S YOU, STUPLD!

END OF SEARCH
STATION ?

Program flow chart. oK

ESZ



Station Operation

A sample readout shows
that information about a
repeater can be obtained by
replying to the initial ques-
tion of the computer
{“STATION?”) with the last
three letters of the repeater
call, such as “AAA” or by
typing in the frequency pair
as “37/97", or even by typing
in the location city as
“SHELBY.” If your tnput is a
city name, all the repeaters in
that city will be printed and
the same goes for the repeater
frequency pairs, but only one
repeater will be printed for
each call. If you should be
working in an area which
crosses district boundaries,
and the same last three letters
have been assigned to re-
peaters that you work, then
the identifier should be ex-
panded to include the district
number {e.g., “3AAA" and
TAAAA).

For information from the
log on amateur QSLs, the
“STATION?"  request is
followed by typing in the full
call of the amateur station.

After the computer prints
the information on repeaters
or amateur stations, it will
print “END OF SEARCH”
and then return to “STA-

LIST

TION ?" for the next request.
If the requested information
is not in the file, the com-
puter will print “'NO
RECORD IN FILES™ and go
back to “STATION 7"

The Program

Additions or deletions to
the file are accomplished by
using the Altair BASIC com-
mand ‘‘CLOAD,” which
brings the program into the
computer from cassette. A

new entry is made by simply
adding a new line for each
new station, repeater, or even
additional QSlLs with a pre-
viously logged station. After
the updating has been per-
formed, the program is then
put back on cassette using the
"“CSAVE' command,

The memory required for
the listing shown takes about
1250 bytes and a typical
entry takes about 45 bytes.
The program could be ex-

5 REM HAM FILE IN ALTAIR BASIC BY GEORGE L. HALLER

10 PRINT:PRINT

20 PRINT “REPEATER AND QSL FILE”

30 PRINT

40 PRINT “FOR REPEATERS USE LAST THREE LETTERS OR FREQUENCY AS 13/73"
50 PRINT “OR CITY NAME, FOR AMATEUR STATIONS USE COMPLETE CALL.”

60 PRINT:PRINL

70 INPUT “STATION ";AS

80 F=0:REM RESET “RECORD FOUND" FLAG
100 IF A$="AAA" OR A$="13/73" OR A$="SALISBURY" THEN GOSUS 300
110 IF A$="ABF” OR A$="28/88" OR A$="SHELBY" THEN GOSUB 310

130 IF A$="ACM" OR A%="25/85" OR A$="HICKQRY" THEN GOSUB 330

280 IF F>0 THEN 1000:REM IF AEPEATER IS FOUND

290 GOTO 400 :REM JUMPS REPEATER SUBROUTINES

300 PRINT “WR4AAA, 13/73, 190, SALISBURY, NC.”:F=1:RETURN
310 PRINT “WR4ABF, 28/88, 195 SHELBY, NC":F=1:RETURN

330 PRINT “WR4ACM, 25/85, 195, HICKORY, NC":F=1:RETURN

400 IF AS="W4BQ"” THEN PRINT “THAT'S YQU, STUPID!":F=1
4i0 IF AS="HB89HK" THEN PRINT *7/20/73, 2030Z, 14MHZ, RTTY, WILLY":F=1
420 IF AS="CRGCA" THEN PRINT *5/26/71, 00152, 14MHZ, RTTY, JOE":F=1 |

430 IF

]

AS="OA4BR" THEN PRINT "7/3/74, 0915Z, 14MHZ, RTTY, ZIP":F=1
440 IF AS="JH1TFF" THEN PRINT “5/27/74, 11502, 14MHZ, RTTY, DOC":F=1

panded to provide readouts
for summaries of QSLs by
districts or foreign countries.
This could be done by adding
an “OR’ phrase as was done
in the repeater section of the
program, but as mentioned at
the start, this program has
been kept simple. However, it
is a practical operating pro-
gram and is in use at my
station. The listing as shown
shows only a small portion of
my log files. m

Heading

Instructtons

Input Station Reguest &
Reset “Record Found'™ Flag

Repeater Recognition
Symbols

Repeater Subroutines
——{The number after the frequency pair is the
antenna direction bearing from my station}

| Station QSL Compare

450
460
470
480
490

IF
IF
IF
IF
IF

AS="KJEBZ” THEN PRINT ~7/6/73, 0200Z, 14MHZ, RTTY, GEORGE":F=1 Routines
AS=“K4GV" THEN PRINT “11/6/75, 0710P, 2M-FM, TED":F=1
AS="WAMYG"” THEN PRINT “11/3/75, 0725P, 2M-FM, RAY":F=1
A$="K4AGV" THEN PRINT “12/5/75, 0B55P, 2M-FM, TED"':F=1
AS="KAFZ"’ THEN PRINT “2/17/76, 0430P, 14MHZ, SSTV, BOB":F=1

1000 PRINT
1010 IF F>0 THEN PRINT“END OF SEARCRH":GOTC 60
1020 PRINT “NO RECORD IN FILES”:GOTO GG

OK
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Robert S. Hatch, Jr. WQTBL
Route 10

Columbia MO 65201

Severai days ago, we

stopped in at the local
ham store to purchase a log
book. And, to our amaze-
ment, the ARRL Log Books
were priced at $2.00 each. We
felt that something had to be
done to help combat this
inflation, so we decided we
could print cur own logs on
the computer at work.
Agreed, not everyone has
access to an IBM 370 Model
165 and 155 back to back.
However, there are a lot of
computers around, and who
knows, the guy down the
biock just might run the pro-
gram for you.

The program was written
in Fortran IV because of
simplicity, and can be com-
piled by a large number of
Computers.

The computer program is
punched into IBM cards on

Print Your Own

Log Book

on your nearest computer

$08
an [BM 029 Keypunch. The 1 PO G M=1.15
5 2 WRITE({6Gs1}
JCL (Job (:Tontrol Language) 2 1 R
was not included because a WRITE (£.2)
5 = =) 2 FORMATI"Y *,130("=%]))
each computer installation & WRITE (643)
- - T 3 FORMAT(* o, AMATEUR RADIN STATICON LOG OF WAYNE GREENM
has its own UnlqueJCL. And, 1 CALL W2NSD/1 TIME [N GMT*®,33%,°]¢)
: 8 WRITE{ 6.2}
vou will need to know the WRITECe3a) | I |
I . 10 4 FORMAT(s 1,1 DATE & STATION CALLED HI S MY FR .
JCL aF the particular com 1E 0. 1 mOoDE 1 power | TIMF | COMMENTS*,22x.'] QsL |+
puter stte you use, 11 WRITEL6,5)
i2 5 FORMATL® 1,71 TIME | CaLLED | ar | RST ! RsY I
So why not punch up the 1 I | WATTS | ENDED 1*e31x.0] SER |*)
program, find a computer, 3 Lo
15 WRITEl&46)
and run off several -thousand o A LR | | |
log sheets on that idle com- 1 I ] | brasixes] 1 1ty
7 17 7 WRITF(6,:2)
puter’! = 18 9 WRITELR,B)N
19 AR FORMAT(/* *,,*PAGET" ,15)
20 WRITE(6+1)
Editor’s note: The author is 5 =1k
selling this program deck for
£4.00 postpaid. SENTRY
The staff (bo[’h of us) at i KAU FMAN BALUN
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Meet the Challengenr:

The Chalienger
Self Portralt

The new price and performance champ from OSI.

He's got his act together!

Even our lowest-cost Challenger
comes fully assembled, complete
with a 500 ns 6502A, serial interface,
1,024 words of memory and a
UL-approved power supply, all for
$439.Every Challenger comes ready
for easy expansion with an 8-sfot
mother board, backplane expansion
capability, and a powsr supply
heavy enough to handle a full
complement of system boards. Our
4K Challenger comes ready to run
BASIC minutes after you unpack it.
And there’s more.

He packs some heavy hardware.
You've never seen memary and
interface options like these—naot at
our prices, fully assembled! 4K

RAM memory boards $139! (see
below). Single drive OSI Challenger
Floppy Disk $990! Dual drive

Floppy $1480! Plus 8K PROM
boards! A Video Graphics board,
including alphabetics, graphics,
and color! An audio casselte,

A/D, D/A and parallel 1/0 board!

A backplane extender board!

A prototyping board! And our extra-
ordinary CPU Expander Board—it lets
you run a Z-80, and 6100 (PDP-8
equivaient) concurrently with The
Challenger's6502, or under its control.

There’s nothing soft about

his software!

0S8l has full software support for our
Chailengers. Including extended
BASIC, extended Videc Monitor, a
Disk Operating System, some

very Hollywood real time programs
for Video Graphics, Animation,
Sound Processing and so forth, plus
PROM firmware, with more to come.

He’s fast!

You can order The Challenger with
a 6502C for a 250 ns ¢ycle time,
with a standard 6502A for 500 ns
cycle time, or with a 6800 for 1
migrosecond cycle fime. And with

our CPU Expander Board, you
can always update to any new CPU
to be as fast as fast can be.

And he isn’t just good!

He's better! By design. The OS!
Challenger is the only completely-
assembled, ultra-high-performance,
fully-expandable mainframe computer
that does this much for this little.
Get your hands on one now.

Send for your Challenger today.

You can't beat The Challenger!
The OSI Challenger 65-1K. Fully
assembled. Features 6502A CPU,
serial interface, 1,024 words of
memory. $439.

The OSI Challenger 65-4K. Same as
85-1K but with 4,096 words of
memory. Will run Tiny BASIC with-
out expansion. $529.

The OSI Challenger 65V-4K. NO
NEED for an expensive terminal.
Connects to your ASCIl keyboard
and video monitor through included
OS| 440 Video Board. Features
software utility that simulates a
deluxe CRT terminal. $675.

The OS] Chalienger 68-1K. Based
on 6800 CPU. For the casual
hobbyist, smaller systems. The
Challenger 68 series comes only in
serial interface forms and is
compatible with MIKBug software
through an included OS5I software
utilities package. $459.

The OS] Challenger 68-4K. With

O8I 4K BASIC on paper tape. $529
SPECIAL! ADDITIONAL 4K MEMORY
BOARDS. Ordered with your Chal-
lenger, limit 3 more at this special
Low Price, {total 16K, including 4K
already on-board in mainframe). $139
Buy 12K or larger Challenger 65
system and we include Extended
BASIC FREE!

OHIO SCIENTIFIC INSTRUMEN
Dept. H 11679 HAYDEN STREET, HIRAM, OH 44234

T'_

0S| Challenger Floppy Disk System.
Fully assembled, for use with O8I
Computers only. $390 Single drive
$1480 Dual drive.

0OSI Audio Cassette Interface.
Comes assembled, but with room

for you to populate with A/D and
D/A chips later. (OS| 430 based) $89
And all the baseboards and kits of
the powerful OSI 400 System.

OK, 08I, 'm ready to buy!

To order your Challenger System,
send the total amount of your
purchase plus $4.00 for shipping and
insurance (plus sales tax for Ohio
orders) by personal money order or
check. Or indicate all numbers

on your BankAmericard or Master
Charge to charge your order.

Or send a 20% {non-refundable)
deposit to receive your order C.0.D.
Delivery is typically 60 days {except
when payment is by check, which
must clear before shipment can be
made). Deliveries are scheduied on
a first ordered, first shipped basis.

Name,
Address
City State Zip
Telephane

Bank card info Inter Bank #
Expiration Date

Account #

Check ] M. 0.[] BAC[] MC[]
20%, bal. C.0.D. ]

[ Order attached,

[ Send additional informa-

tion on The OS! Challenger.
[[] Send additional informa-
tion on OSI 400 Kits.

=3 y (1$1.00 enclosed

for complete

08| Catalog.

(216) 569-7945
85 L



Raobert Baker WBZ2GFE
15 Windsor Dr.
Atco NJ 08004

The Bit Explosion

-- 8 vs. 12 vs. 16

hy settle for eight

" bits? If you’re think-

ing of building your own
microcomputer, take a quick
look at what's available
before plunging in. For
slightly more than what you
would expect to pay for an
80-bit CPU chip, you can now
get a 12- or 16-bit micropro-
cessor with many more capa-

currently available include
the 12-bit CMOS chip from
Intersil (IM-6100) and Harris
Semiconductor (HM-6100}
which executes the same
instruction set as the Digital
Equipment PDP-8/E mini-
computer and the 16-bit
CPUs from Texas Instruments
(TMS-9900), National Semi-
conductor (PACE), and

bilities and features. Those General Instruments
INTRED xclollca AQ-A14
1
[} =7
15 (15
[ INTERRUPT MORT
HEGISTER A BORESS
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T
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Fig. 1. TMS-9900 block diagram,
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VS, ?

(CP-1600). 1If vyou think
you're not ready to design
your own custom system,

several of these companies
offer various boards and
systems all ready to go.

The 12-Bit 6100

The IM-6100 from Intersil
and the HM-6100 from Harris
Semiconductor are pin-for-
pin compatible 12-bit micro-
processors in 40 pin dual-in-
line packages. Both recognize
the standard instruction set
of the Digital Equipment
PDP-8/E minicomputer but
cannot accept the Extended
Arithmetic Element (EAE) or
User Flag (UF) options.
Normal memory addressing
capacity is only 4K but may
be extended to 32K via an
Extended Memory Controf
element. The bus structure of
the 6100 can be adapted to
provide a subset of the
PDP-8/E OMNIBUS signals
allowing all PDP-8/E pro-
grammed 1fO interfaces to
operate with the 6100 with-
out hardware or software
modifications.

The CMOS processor chip
requires only a single voltage
supply between 4 and 11
volts and is TTL compatible
with a 5 V supply. There is a
built-in crystal controlled
oscillator, for sysiem timing,
with a maximum frequency
of 8 MHz with selected ver-

sions of the chip. All control
signals are produced by the
CPU c¢hip and can interface
with up to 64 separate /O
devices with PDP-8/E com-
patible interfaces. Other
features include single clock/
single instruction capabilities,
Direct Memory Access (which
is not PDP-8 compatible),
interrupts, and dedicated con-
trol panel features.

The 6100 does require
slightly more support hard-
ware than the simpiet 8-bit
microprocessors, but its soft-
ware compatibility with the
PDP-8 should make the extra
effort well worthwhile., Over
a thousand fully developed
and documented programs
are available from Digital
Equipment Corporation,
Software Distribution Center,
146 Main Street, Maynard
MA 01754. Other user gener-
ated programs are available
from the DEC User's Society
(DECUS) at Parker Street,
Mail Stop PK-3/E35, May-
nard MA 01754. Besides the
usual loaders, assemblers,
editors, and other utility pro-
grams, you can also get
various versions of BASIC
and FOCAL or even a com-
plete PDP-8 operating system
software package. For added
troubleshooting convenience,
the complete set of processor,
memoty, and terminal diag-
nostic programs for the DEC
PDP-8 can also be used with
the 6100. This last feature,
the ability to run various
diagnostic programs, is lack-
ing in most microprocessors/
microcomputers currently
available.

The 16-Bit Offerings
The TMS-9900 from Texas

Instruments provides a
unique approach in micro-
system design using a

memory to memory architec-
ture with multiple register
fites resident in memory,
similar to some large scale
computers. It’s available as a
single chip, a complete board
(similar to the DEC LSI-11),

-or a complete system; each

has hardware multiply and
divide as a standard feature.
The rather large 64 pin dual-



in-line package requires =5 V
and +12 V supplies along
with a four-phase 3 MHz
clock. Fig. 1 gives a block
diagram of the internal archi-
tecture of the TMS-9900.

The maximum addressabie
memory space is 64K 8-bit
bytes or 32K 16-bit words.
The first 64 words of
memory are reserved for
interrupt and trap vectors
while the last two memory
words are used for the LOAD
signal trap vector. The re-
maining memory space may
be used for programs, data, or
workspace registers as
desired.

The only three internal
hardware registers accessible
to the user are the program

counter {PC), the status
register {ST), and the work-
space pointer (WP). The

workspace pointer points to
the starting address of a 16
register workspace resident
anywhere in the external
memory space. Each work-
space register is addressed by
an offset from the current
workspace pointer, and the
various registers may be used
as desired except for a few
that have fixed uses as part of
subroutine and interrupt
linkage conventions.

The CPU provides up to
16 different interrupt levels
with level @ reserved for the
RESET function. A built-in
Communications Register
Unit (CRU) allows up to
4096 1/O bitsin fields of 1 to
{16 bits in a unique com-
mand-driven |/O interface.
This interface allows imple-
menting interfaces with
exactly the right number of
data bits required for a partic-
ular application. Othet timing
and control signals provide
capabilities for ROM loaders,
front panel service, CPU hold,
slow memory cycles and
DMA transfers. Of the 66
general instructions, 5 pro-
vide a means of initiating user
implemented external func-
tions for special applications.

Fig. 2 shows a block
diagram of the PACE micro-
processor from MNational
Semiconductor, a 16-bit
microprocessor in a 40 pin

dual-in-line package. The
PACE provides four 16-bit
general purpose working
registers along with a 16-bit
status and control flag
register that automatically
preserves the system status.
Return addresses for subrou-
tines and interrupt servicing
are automatically saved oh a
ten word last-in, first-out
stack which may be expanded
through software via stack
full/stack empty interrupt
routines. There is a six level,
vectored priority interrupt
system with individual inter-
rupt enables in the status
register for each level as well
as a master interrupt enable
for the five lower levels as a
group. For direct processor
status and control functions,
there are four sense inputs
and four control flag outputs
to the CPU chip itself.

The instruction set con-
sists of 45 instructions in
eight classes. Memory refer-
ence instructions utilize an
addressing scheme that pro-
vides three floating memory
pages and one fixed memory
page of 256 words (16-bit)
each. The maximum address-
able memory size is 64K
words of 16 bits each.

Several support chips are
availabte for PACE which are
designed to interface directly
with the microprocessor chip
and thus simplify system
design. The System Timing
Element (STE) provides the
required MOS clock signals as
well as an optional TFL
clock. The Bi-directional
Transceiver Element (BTE)
pravides single chip, 8-bit /O
buffering between TTL
devices and the PACE MOS

/O lines. The remaining
support chips include an
Address Latch Element

{ALE) and an Interface Latch
Element (ILE) that may be
needed for more complex
systems.

For fore complete infor-
mation, sample system
diagrams, and applications,
refer to the PACE Technical
Description available from
National Semiconductor
(publication #4200078A).

The CP-1600 from Gerieral
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Fig. 2. PACE microprocessor functionaf block diagram,

Instruments is a single 40 pin
chip, 16-bit MOS LSI micro-
processor that closely re-
setnbles a Digital Equipment

PDP-11 in architecture (see
Fig. 3). Thete are eight
general purpose, 16-bit

registers with RGO reserved as
the stack pointer (SP) and R7
as the program counter (PC)
just as in the PDP-11. Un-
limited stack depth and self-
identifying nested interrupt
and subroutine capabilities
are provided by the stack
pointer in conjunction with
external RAM memory.
Instruction execution
times range from 1.6 to 4.8
microseconds with a 2-phase,
5 MHz clock. Four addressing

modes combined with a
16-bit word length allow
direct addressing of 64K

bytes or 32K words of
memory or peripheral

devices. Memory and
peripheral interfaces are inter-
mixed in the same address
space as desired, and all 1/O
operations may use any of
the B7 available general pur-
pose instructions. For special
applications, the Branch on
External Condition (BEXT)
instruction allows direct
testing of up to 16 external
digital signals.

The main difference
between the CP-1600 and the
PDP-11 is that the CP-1600
instruction word format is
only 10 bits long in the lower
order bit positions of a 16-bit
processor word. The higher
order 6 bits are ignored; thus
only 10-bit wide ROM
memory is needed where ulti-
mate ROM bit efficiency is
desired for particular applica-
tions.

For complete information

&7



EXTERNAL
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Fig. 3. CP-1600 internal block diagram.

on the CP-1600 CPU chip gramming information, and Series 1600 Microprocessor
is

showing timing diagrams, pro-  system

SUPER PONG TV game by “Visulex’ {as
featured in June '76 Radic Electronics)

complete kit {p.s. & cases) ..... $150.00
TVT-I {2k mem, bd.}) ......... 114.75
Sereentead L0 LSRR L e 11.65
Manual cursor ... ............... 9.50
U ART. (TVT-1H plugin) ....... 32.50
Cassette-computer interface dual recorder,
HDO O E e e e e 28.50
Motion det. {uit.son } .. ......... 18.76
TVT-11l pwr. supply, 58 V, 2.7 A; .7A; -5
VM 20(pyageciss =000 S g D 25.40

Boards available separately for above kifs
except for pwr. sup. & motion def; pwr.
sup. & cases not included in above Rits
except as noted.

MSI-LSH
8008, 8hitCPU .. ............ $15.60
ANGS IO SRS RET L S L 8.50
COM 2502 UART. ............. 7.95
C1702A, 2k EPROM, static .. ..... 7.650
2102, 1k RAM, BOONs ... ........ 1.45
8212, 8bit /O port ............. 5.75
MMS330, 4% digit DVM ... ..., ... 8.95
MISC. BARGAINS
NSL 4944, ac/dc univ. led . .. ... .. $ 95
LM 3908, LED flasher ... .......... 99
6 position DIP switch ... ........ 1.85
4 position DIP switch .. .......... 1.75

Woven nylon adhes. tape %'" x 600 ft., 45¢
per roll; nylon adhesive cable clamps . .08

ELECTRONIC DISCOUNT

sdles ——
138 N. 81 STREET
MESA AZ 85207

88

configurations, the

L COMPUTER

| PROGRAMMING

COURSE

Free description and outiine of
Modu-Learn TM  Home  Study
Course in  microcomputer pro-
gramming. Hundreds of pages of
text with examples, problems,
and solutions. Prepared by pro-
fessional design engineers using
the best software design tech-
niques from structured program-
ming and practical experience
with microcomputers, Presented
in a modular sequence of 10
lessons  oriented for the new
programmer., Extensive reference
material you will use long after
you become an accomplished
microcomputer software designer.
Much of the information in the
course has been availlable only
through costly seminars. Now
you can purchase this complete
home study course for under
$50.00. Send for free descriptive
brochure now.

LOGICAL

SERVICES INCORPORATED

711 Stierlin Rd, Mountain View,
CA 24043 {415) 965-8365

P

INTERNAL
1GBIT
BIDIRECTIONAL
BUS

System Documentation

available from General Instru-
ments for $20.

Conclusion

In closing then, you can
readily see that the micropro-
cessor world is not limited to
simple 8-bit systems and that
some of the larger chips are
very attractive from the
hobbyist point of view in
building a new system from
the ground up. The prices
currently range from about
$30 to over $100 in small
quantities, but should con-
tinue to drop as more interest
develops and second-sourcing
becomes more commeon.

So why build an 8-bit ma-
chine and wish you could do
more, when 12 or 16-bit
CPUs are currently available
at reasonable prices with
many expanded features?
Keep in mind that the larger
word size machines make
higher-level languages more
powerful and easier to imple-
ment if you don’t intend to
write all your programs in
machine language — and who
in their right mind would? m

E—— |

Now you can cook-up
hot programs on your

A gourmet’s delight of practical “how to”
facts, including description of 8080”7
instruction set. How to manipuiate
“BOB0" stack. Flow charts. Source
listings. Routines for muitiple precision
operation. Programming time delays for
real time applications, Random number
generators. Completely assembied float-
ing point math program. Input/output
processing for basic |/O programming
fhrough interrupt processing. Code,
numeric conversion routines. Real time
progr=inming. Search/sort routines.
Plus .nany more finger-lickin' goodies.

Order your copy of Scelbi's “8080™
Software Gourmet Guide & Cook Book
today! Only $9.95 ppd. Bon appetite!

\ Y SCELERI COMPUFER

[ 58080”

CONSULTING INC. _/

1322 Rear Boston Post Road
Milford, CT 06460 » (203) 874-1573



—DIGITAL DATA RECORDERS-

USING 3M DATA
CARTRIDGES

M = L - i
odel 3M3 — $199.95 BRAND NEW DESIGN! Model 3MI — $169.95

Featuring the radically new “UNIBCARD” method of construction for data cartridge drives. The major computer
manufacturers are changing from cassettes to cartridges at a rapid pace because of freedom from binding and greater data
reliability. Now, these professional type units are priced within the range of all data users. Being made primarily as OEM data
storage units for the world's major manufacturers, these units, together with controller board and software ROM, are being made
available to the individual user as well.

* Appearance and specifications may be changed slightly following acceptance tests now being conducted by OEM users.

Uses the 3M Data Cartridge, model DC300. This Uses the 3M Data Cartridge type DC100A. This
MODEL 3M3 cartridge contains 300 feet of .250 tape in a sealed MODEL Ml cartridge contains 150 feet of .150 tape and is the
container. Records and plays at 9600 baud NRZ, 4800 baud P.E. same cartridge used by H.P. and others. Runs at 4800 baud NRZ,
Nominal speed 8" per second. Max. recommended fiux density 2400 baud P.E. Tape speed adjusiable but nominally set at
1200 fepi. Using four tracks, you can store nearly 2 megabytes of 5''/second. Maximum recommended flux density 1200 fopi.
data on a cartridge. Cartridge measures 4”7 by 6. Turns counter Cartridge measures 2-1/8" by 3-1/4". This model is ultra compact,
indicates tape position. Inter-record gap light gives more accurate Yyet extremely capable. It is intended for word processing, mailing
position 2SIO(R} is NOT required for use but is highly recom- list use and other applications requiririg the compact storage of data.
mended for 8080 and Z80 systems. Data location is by inter-record gaps and automatic file search. See
Common Specs and 2SICO(R) below. 25IO(R) is NOT required for
| FULL SOFTWARE CONTROL use, but is highly recommended for 8080 and Z80 users.
COMMON SPECIFICATIONS of record, play, fast forward and .
rewind. LED indicates inter-record gaps. EQT and BOT are sensed For 8080 and Z80 users: Comes complete with software program
and automatically shut down recorder. Can also be manually Listings for the programs on the 2SI0(R) ROM below. 6800
operated using the switches on top which parallel the software software is being written but not yet completed. These programs
control signals when not under software control. Signal feedback give FULL SOFTWARE CONTROL.
makes it possible to software search for inter-record gaps at high ’
speed. 117V — 60 Hz — 5 watts. CARTRIDGE AVAILABILITY Cartridges are made by 3M, ITC,
Wabash and others. They are available at all computer supply houses
Controls your and most major computer service centers. We can also supply them
L 2Tyl St S R terminal and one  at normal current list prices.
or two cassettes or cartridge units. On board ROM (for 808¢ and
Z80) has terminal and cassette software for turn on and go NEW AUDIO CASSETTE INTERFACE* Phase Enceoding inter-
operation. NO MORE BOOTSTRAPPING. Plug in compatible with face for use with audio cassettes or NRZ recorders. Runs
Altdir and IMSAIL Loads and dumps memory in Hex from the 2400 baud phase encoded on good gquality audio cassette recorders,
keyboard, formats tape files, punches tape, functions as a word May also be used with 2SIO(R) above to use the 25IQ(R) casseite
processor and searches for files and four letter strings within files. programs with your audio cassette player. Can also accommodate

Keyboard controls the cartridge units above on rewind and fast ‘'Tarbell” tapes dnd K.C. Std. tapes. $50.00, Wired & Tested.
forward. Special keyboard codes enable you to dump and read $35.00, Kit Form.
Phase Encoded tapes as well as NRZ tapes. (Including K.C. Std.)
Call routines give access to these from your software. *NOTE: You do not require an interface with the 3M1 and 3M3
unless you Phase Encode. But, you do need an interface
MODEL 2S10(R) —  With 1 ROM for NRZ Cassettes $169.95 to use the 2SIO(R) with your own audio cassette.
{Assembled & Tested) (Half of above Program)
With 2 ROMs for Data Cartridges and “COMPUTER AID'' and “UNIBOARD” are trademarks of the
P.E. cassettes. $189.95 (Full Program) NATIONAL MULTIPLEX CORPORATION. The 3M Data
Cartridges are covered by 3M Patents and Marks. “UNIBOARD”
Kits available for $30 off above prices. Patents Pending.

CVERSEAS: EXPORT VERSION — 220 V — 50 Hz. Write Factory or — Datameg, 8011 Putzbrunn, Munchen, Germany; Nippon
Automation 5-16-7 Shiba, Minato-Ku, Tokyo; EBASA, Enrique Barges, 17 Barcelona, Spain; Hobby Data, SpireaVagen
5, Malmo, Sweden; G. Ashbee, 172 Ifield Road, London SW 10-9AG.

For U.P.S, delivery, add $2.00 each item. Overseas and air shipments charges collect. N.J. Residents add 5% Sales Tax. WRITE or CALL
for further information. Phone Orders on Master Charge and Bank Americard accepted. po
|Buchuizicazo
L)

NATIONAL MULTIPLEX CORPORATION | |
3474 Rand Avenue, South Plainfield NJ 07080, Box 288. Phone (201} 561-3600 TWX 710-997-9530,

SQ[E



Thomas H. Hunter
8991 Knoll Street
Allison Park PA 15101

ADDRESS INSTRUCTION COMMENTS
LOAD INDEX REGISTER IMMEDIATE

AC4A CE
AD4B 00
AD4AC Q0
A04D 6F
AG4E 00
AG4F o8
AQS0 20
ADB1 7

CLEAR MEMORY (INDEXED}

INCREMENT INDEX REGISTER

BRANCH ALWAYS

RELATIVE ADDRESS TO BRANCH BACK TO A04D

Fig. 1. Sample program containing a backward branch,

Backward Branch
the Easy Way

66 have this 6800 ma-

chine language down
pretty well, but | keep getting
software bugs and it's always
because of a lousy backward
branch!"

Sound familiar? [
know of anyone with a 6800
system who doesn’t have this
problem. Machine language
programming the 6800 can be
quite simple until you
have to calculate a backward
branch!

The book says to add 2 to
the present location (in hex),
then subtract from that the
destination address (in hex),
and then take two's comple-
ment of the result as the
address to use. If you have
trouble with that, don’t feel
bad. 1 can’t get it to come out
right, either. What | have
done is make up the accom-
panying chart which is now
nailed to the wall over my
desk.

It is simple to use. Con-
sider the example given in
Fig. 1, a program to clear all
memory. In order to branch
from A050 back to AQ4D,
count (in decimal) from the
address of the branch instruc-
tion (A050} to the target
address. In this case you

4

don't’

- - for the 6800

would count AO4F, AO04E,
A04D — three addresses.
Examine Fig. 2 and appre-
ciate the “rain dance” neces-
sary to calculate the address
on paper. Look up 3 in the
“Count” column of the table
{Fig. 3), and then find the
correspontding number in the
“Use” column (in this case,
FB). Quite a difference in

effort, huh? assernbler ... which would
The situation is enough to  take care of calculations such
make a person appreciate an  as this. ®
The vatue for
lecation AGS1
AQS0 A052 2's
EZ - _A04D ——0——  5F [
REareE A005 | COMPLEMENT
I I
ADD 2 SUBTRACT TAKE TWO'S COMPLEMENT
DESTINATION OF THE DIFFERENCE
ADDRESS

Fig. 2. The “not-so-easy algorithm" worked out on paper.

COUNT USE COUNT USE COUNT USE COUNT USE COUNT USE
1[=="=D] 26 — E4 581 — CB 76 — B2 101 — 99
25— IFC ZIo=E3 52 — CA 77 — Bt 102 — 98
3 — FB 28 — E2 63 — C9 78 — BO 103 — 87
4 — FA 2R 5=mEd 54 — C8 72 — AF 104 — 96
Thm—iit) 30 — EO 56 — C7 80 — AE 105 — 95
6 — F8 31 — DF 56 — C6 81 — AD 106 — 24
7 — F7 32 — DE 57 — C5 82 — AC 107 — 93
8 — F6 32 — DD 58 — C4 83 — AB 108 — 92
Dot 55 34 — DC 59 — C3 84 — AA 108 — 91
10 — F4 35 — DB 60 — C2 85 — A9 110 — 20
1i=—=F3 36 — DA 61— C1 86 — A8 111 — 8F
12— "F2 37 — D9 62 — CO 87 — A7 112 — BE
13 — F1 38 — D8 63 — BF 88 — A6 113 — 8D
14 — FO 38 — D7 64 — BE 89 — Ab 114 — 8C
15 — EF 40 — D6 65 — BD 20 — A4 115 — 8B
16 — EE 41 — D5 66 — BC 91 — A3 116 — 8A
17 — ED 42 — D4 67 — BB 92 — AZ 117 — B9
18 — EC 43 — D3 68 — BA 93 — Al 118 — 88
19: — EB 44 — D2 69 — B9 94 — AD 118 — 87
20 — EA 45 — Di 70 — B8 95 — 9F 120 — 86
21 — E9 46 — DO M — B7 9% — 9E 121 — 85
22" = |FH 47 — CF 72 — BB 97 — 9D 122 — 84
23 —1E? 48 — CE 73 — Bb 98 — 9C 123 — 83
24 — EB 49 — CD 74 — B4 99 — 9B 124 — 82
25:= Eb 50 — CC 75 — B3 100 — 9A 125 — 81

Fig. 3. The 6800 machine languiage branch chart.



The first 8-K that NEVER"
FORGETS!

SPECIFICATIONS:

8K SC- 8 Specifications:

Access Time: 500 ns Max. (285 max
on request)

Current Req: Less than 200 ma per
1024 words maximum

Memory Chip: AMD 91L02 APC {low

power 1K x 1)
Voltage Supply: +56 to +10 voils

Battery Standby: 1.5 o 2 Volt,
Automatic power
ioss sensing circuit.
Eliminates need for
switches.

Address Select: 8 ea. Spst. switches
in a Dip 1C package.
{No longer any need
for a soldering iron
to change address.)

+5 Volt regulated: 4 ea. 7805 regulators
with individual heat
sinks to run cooler.

Wait States: NONE! Your wait light
will not burn because
of a memory wait
siate.

ALL ADDRESS, CONTROL. AND DATA
OUT LINES FULLY BUFFERED

Circuit Board

Double sided, G10 glass epoxy board

Piated through holes. § mil. tin minimum

Solder reflow processed

Solder mask on both sides of PC board

Component lay out silk screened on
component side of PC board

Gold plated edge contacts

Mo jumper wires used

Professional layout techniques used

= .

B T e
L ERRRREEA

ALL ADDRESS, CONTROL, AND DATA CQUT LINES
FULLY BUFFERED
L ]
QUANTITY, DEALER, AND CLUB INQUIRIES INVITED
®
PLUG IN-COMPATIBLE WITH ALTAIR" AND IMSAI®
IC SOCKETS INCLUDED

$295.00 Kit — $394.00 Assembled — $2.00 Shipping and handiing
'y

“LIMITED TQ CAPACITY OF STANDBY BATTERY

woCOL .,

ELECTRONICS

BOX 11651, KNOXVILLE, TN. 37919
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WITH EVERY PRE-PAID ORDER OF $500 OR ]
MORE, WE'LL GIVE A TI 1200 CALCULATOR .
ABSOLUTELY FREE. -
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ORDERS IN BY THE 10TH OF DECEMBER
WILL ARRIVE IN TIME FOR CHRISTMAS.

TWX #810-583-007b



f the modern technician is

going to be successful
when working with digital
logic, he must have means of
“looking” inside the circuit.
The most common way in the
industry is with the use of an
oscifloscope or logic analyzer.
Both of these instruments are
great, but the cost puis them
out of reach for most experi-
menters.

The Superprobe was
designed to be an inexpensive
piece of test gear which will
provide the necessary insight
into the digital c¢ircuit under
test. This probe is not a toy,
and will provide the user with
almost as much information
as a $3,000 oscilloscope,
when dealing with TITL or
DTL logic.

The probe has several
desirable features, aside from
the expected “1"" and “0”
indication. The first is a pulse
stretcher, and pulse memory.

Superprobe

- - modern replacement for the scope

C. Warren Andreasen WASJMM
P.0O. Box 8306
Van Nuys CA 91406
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POWER ca

FROM CIRCLIT 0
i L
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COMM—ﬁ

fig. 1. The Superprobe. *Note: C3 is two small 60 uf caps wired in paraliel.

Any time a high to low or
low to high transition takes
place, the “pulse” LED will

flash. The flash will be visible
even with very narrow puises,
since the probe will stretch
the puise width to a visible
If the probe is in the
puise

flash.
memory mode, the

LED will remain lit until reset

by the operator, capturing
any stray pulse. Another
important feature is high
impedance input. [t will not

load the circuit under test.
The input is protected by the
zener action of the input
transistors, with current

cR4
18814 (4}

22 immediately. The entire cir-

i cuit uses only two inexpen-
sive  TTL ICs, three tran-
sistors, and can, as seen in the
photo, he built into a handy,
hand-held probe. The unit
shown was built by W6ILT.
On this very fine unit, Carl
used a section of fiber tube
for the body, and cast a tip
using casting resin (with a
glass cigar tube as a mold). A
bit of polishing, drilling, and
handwork gives his probe a
professional look. The wire
coming out of the top of the
unit is for power, which is
taken from the unit under

LEE
PULSE

o e test. m
F &%&J“E@g. T/PULSE MODE Parts List

ICt — SN7404 I1C
1C2 — SN7400 IC
Qt, Q3 — 2N3904 transistor

limited by R1 - in the event Q2 — 2N3306 transistor_

the probe is touched to high CR1.2.3. 4 — 1N914 diode
: R1 — 1k % Watt resistor

voltage. R2 - 10k % Watt resistor

Yet another feature of this
probe is that if the tip is
touched to an open circuit, or
to a chain of floating inputs,
no light will light, thus
identifying this condition

the indi

R3-9 — 470 Ohm Y Watrt resistors
C1, C2 — 200 pF capacitor

C3 — 120 uF capacitor (2 small
60 uF in parallel}

C4 — .1 uF disc capacitar

LED 1-3 — Any type/color LED
desired

nsable

'IHRULINE WATTMETER

0.45-2300 MHz / 0.1-10.000 watts

Still only $110 most Elements $35
What more need we say. ..

[ ] . 5
Electronic Corporation
‘ 30303 Aurora Road, Cleveland (Solon) Ohic 44139
Phone: 216+ 2458+71200  TWX: 8§10+427+ 2687
EAST:Lanc.PA 717-569-0467 WEST: Ojai, CA 805-646+7255

93%




Allan 8, Joffe W3KBM
1005 Twining Reoad
Dresher PA 19025

The Frumious
Hexadecimal!

Beware!

- - for 16-fingered folk

v this time words like

octal, binary, and
decimal, plus phrases like
base iwo or base ten have
liberally penetrated the con-
sciousness of any 73 reader.
The sign of the /O stands a
good chance of becoming the
thirteenth sign of the zodiac
for many hams.*

For those so afflicted, here
is one more number base
family to shake hands with.
Hexadecimal or base 16 (hexa
meaning six and decimal
meaning ten the sum
thereof being 16) has a
unigue quality in that its
symbology uses both num-
bers and letters.

The first ten states are
conventional, using the num-
ber symbols 0 through 9. The

Jo RN

next six symbols i order are
A, B, C, D, E, F. These six
alpha characters represent
number symbols for values
10, 11,12, 13, 14, 15,

If you encounter this num-
ber family in computer litera-
ture, you will generally find
that hexadecimal is indicated
in one of two general ways. H
‘10" might be one general
form. The alternate form
drops the H but keeps the
single quote before and after
the number, “10°.

The place values for hexa-
decimal, as might be ex-
pected, rise rather rapidly due
to the fact that we are dealing
with base 16,

Confining our discussion
to whole numbers, the value
of the rightmost figure of any

hexadecimal expression
ranges from 0 to 15, this
compared to O.and 1 for
binary, 0 to 9 for decimal,
and 0 to 7 for octal notation.

In a two digit hexadecimal
expression, we can see the
rapid escalation of values.
Any digit in the column to
the left of the first digit is
multiplied by 16 to get its
absolute value,

As an example, H ‘3A’ is
numerically the sum of A
which equais 10, plus 3 times
16 or 48. Thus H ‘3A” equals
decimal 58,

H ‘FF’ would similarly be
computed as the sum of 15
added to 15 times 16. This
would equal decimal 255.

If we consider four place
values of hexadecimal in the

same mathematical fashion as
we consider decimal, binary
or octal, they would form the
usual series:

163 162 161 160
Thus by the time we got
something like this, H
BATB, its decimal value,
computed as follows, really
climbs,

The value of ‘B’ is decimal
'

The value of 7" is 7 times
16 or decimal 112.

The value of ‘A’ is 10
times 162 or decimal 2560.

The value of *3’ is 3 times

163 or decimal 12,288.
The value of the entire ex-
pression is 14,971, If vou
want some exercise you can
compute the value of H
‘FFFF’.

~You may well ask, “ls
there a justification for hexa-
decimal?” The answer most
definitely is, ves. It is the
same reason that octal is of
value. You can enter large
numbers in a system much
faster (fewer key strokes)
with octal than you can with
binary, and the same is true
of hexadecimal by several
orders of magnitude. Try
expressing the numerical
value 14,971 in binary to get
the idea of just how time/cost
effective the higher valued
base systems are.

You can perform basic
manipulations with hexa-
decimal just as you can with
any other number family.
Take the simple example of
adding two numbers such as
H3 and H'A1":

H3
HEAT?
{841

How do we arrive at this
conclusion? The sum of the
rightmost column is fairly
obvious, 3 plus cne = 4. The
sum of the next column
becomes equally clear it we
remember we are really
adding 1 plus 10 which equals
11 which equals B in hex
notation.
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Most of cur kits are musicly related;
but that doesn't mean that you have to be
a pro-musician ~ or a musician at ail to
enjoy them, For insfance:

Surf Synthesizer

#3711K  $12,95 + $1. 00 shipping chg.
Pim WILBAE

The EGG* plugs into any sterec amp
to create soothing, flowing environmental
sound textures ~ and through headphones
it's incredible. The chords and notes
EXIST in your mind, They panand swell
and phase their way through your psyche
in unpredictable patterns never repeating.

The combination of LSI organ tech-
nology with synthesizer-type processing
and digital randomizing/control elements
make the EGG an altogether intriguing
package from either technological or
metaphysical viewpoints.

#3790 $24, 95 + $1. 00 shipping

Tmagine the roar of the surf electronicly
synthesized and played through your hi-fi.

L

The Gnome can make outer space sounds
for rock musicians, demonstrate principles
of music and accoustics for educafors,
provide rhythmic pulses and tones for
modern dance groups, create sound effects
for theatre companies and is cne of the
neatest toys in the world for an audiophile.

#3740 ~ $48, 95 ~ + shipping for 4 1hs,
OZ —MINI-ORGAN—————

07 is polytonic with over 6-1/2 octaves
total range from it's 1-1/2 octave keyboard,
Large scale integration & CMOS technology
allow battery powered portability, Output
jack and switch seleetable step or multiple
pulse trigger provides simple synthesizer
interface, OZ has a unique pressure-
sensitive pitch bender that chromatically
transposes single notes or whole chords,
and a built in speaker and amplifier,

#3760 - $84, 95 - + shipping for 12 lbs.

Hi! We're BRSA:

Alot of youalready knowus. We're the ones whokeep getting better!

7 O2- § GNOME

i

THE GNOME MICRO—SYNTHESIZER kit =

-t

—

Eh 2
And don't forget, . .these two were
designed to operate together in one of the
most gynergistic relationships imaginable.

\

Just think, acompletely portable polytonic

§
Now, if it happens that you are a Pro
musician, you really owe it to yourself to
checkout our electronic music synthesizer F’
packages. Like cur 4700/S for example,

It costs about 50% of what "' mini" packages
from other manufactarers do - and youcan
judge for yourself whether it's a mini or not.

When you combine all of the modules that
are part of this package including keyboard,
12-event sequencer and a four input stereo
mixer, jt's almost like having 2 synthesizers
inasingle package, Wrap t]lemajl in sturdy
road cases and youhave an instrument that
goes anywhere and does any job.

#4700/S Kit - $499, 00
shipped air freight col,

Send TODAY for your FREE catalog <
with details on these and dozens of other <
fascinating PATA kits,

*TGG - Encephalo-Gratification Generator

To prove the answer we
get the decimal value of H
‘13’ which is 16 plus 3 or
decimal 19. H ‘A1’ is equal 10
10 times 16 plus 1 or 161.
The result of the addition is

decimal 180. Our answer H
‘B4'is the sum of 11 times 16
plus 4, or 176 + 4 which is
the same decimal number,
180.

Now let’s introduce the
element of the “‘carry” into
another simple addition
problem, adding H ‘1A’ to H
ST

T AT
ry —
=

T
A

How did we arrive at this?
The sum of 'A" plus ‘7" is
decimal 17. We deduct the
number of sixteens we can
get out of this first column
addition, and the remainder
becomes the right hand figure
in the answer. The integral
number of sixteens is then
added to the next column as
a carry. This next column

now looks like this . . .

H ‘1’ {the carry)

H1?

H'12"

Ty
Checking as before, in the
original problem H ‘1A’
equals decimal 26. H 27’

equals decimal 39 and the
sum of 26 + 39 = 65. Our
addition answer H ‘41" equals
4x16 + 1 = 65. This introduc-
tion to hexadecimal should
allow you to understand the
reference you will bump into
as you wander down the /O
trail. m

*There are many heavenly bodies
directly connected with amateur
endeavors, If you will locate the
zodiac group Aquarius spilling
star-studded  water acrass the
firmament, you will notice the
water falls near the base of the
little known constellation of
Antennaes. Qbviously the grand
design is to have Aaquarius im-
prove ground conductivity in the
region of Antennaes. Also not to
be overlaocked is the original 1/O
star, Altair.

asynthesizer-like instrument for less than
youd expect to pay for aguitar,

Terrifict

) ELECTRONICS DEPT. H
1020 WEST WILSHIRE BI.VD.J
OKLAHOMA CITY, OK 73116

K-W Manufacturing Company
P.0. Box 508
Prague, Oklahoma 74864
Telephone: 405-567-2285

CRYSTALS
2 meter 220MH,

*For most standard FM sets — Genave —
Regency — Clegg — Drake — Wilson — Swan
Sonar — Telecomm — Yaesu — Tempo
Varitronics — 1C-21 — SB144 — Johnson
Ross & White. Standard — G.E. — Motorola &
Gladding.
Bealers! Write for our speeial Distribution Price Program.
DELIVERY — 10 DAYS FREE CATALOG

=
w

Manutacruring
| Inc I

MANUFACTURING
INC. I

K-W Manufacturing, Inc.
P.O. Box 508

Prague, Oklahoma 74864
Phone: 405-567-2285

Name

Address
City

State

Zip
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Altalr from Mits, is the number cxne name in mrcrocomputers for
home, business, persanal ar;d industrial applications.

P
gggﬁé?f';%:‘% Because the Altair was first, it has set.the standard in the industry.
e o -~ More Altair 8800's are now operatlonal than all other
gﬁg@%’%@& E
microeomputers combined.

Whether you buy a $395 complete cor"ﬂp it* or a multi-disk
system for under $10,000; Mits will provide yoti with thorough and
lasting support. Satisfied Altair users mclude schools, corporations,
small businesses, students, engineers, and hobbyists.

Altair hardware includes three microcompi he Altair 8800a,
8800b, and 680b. Mits has a complete’ se n of Altair plug-
compatible memory and interface options, incl g the new Altair
16K Static board and Altair muiti-port serial and parallel I/0 boards.
Also available is a compléte line of Altair.peripherals including line
printers, CRT'sgand multiple disk systems.

- Altair software is by far the most.coniplete and best for any
microcomputer. Our Extended BAS nd Disk BASIC have

' received industry wide accldim for programming power and
efficiency. Ap@F‘i‘ é‘etlon packages are available at many Altair
: . Computer Centers**
The Altair computer isa revolutlon m low cost computing. Shouldn't
you write for more information including our free, color catalogue.

Oa *The Altair 680b turnkey model.

**Retail Altair computer outiets now cpened in many large cities.

MITS, Inc. 2450 Alamo S.E./Albuquerque, New Mexico 87106




A major deficiency of
the older or less ex-
pensive sine wave generator is
that its output frequency
doesn’t go low enough for
many vital purposes, the dial
typically bottoming out at 20
Hz. A principal reason is the
unwieldy values of resistance
and capacitance reguired by
the osciliator to tune sub-
audio frequencies. The instru-
ment described here was
designed specifically to com-
plement the workshop sine
wave generator by filling in at
the low end of the spectrum.
it circumvents the tuning
problem by providing a
number of discrete switch-
selected output frequencies.

The frequencies | chose
are 1 Hz and 2 to 20 Hz in
2 Hz steps (see Fig. 1}. Given
different circuit values, how-
ever, the instrument is
capable of a much wider
range, as we will indicate.
Maximum output amplitude
is 3 volts rms or 8.5 volts
peak-to-peak. A potand-
switch attenuator allows the
output level to be set, with a
fair degree of precision, to
any value within a range of 5
decades. The unit is powered
by two 9 volt batteries of any
type. Performance does not
suffer until either battery
potential drops below 6 volts.

How it Works

As shown in the circuit
diagram, the sine wave gener-
ator employs a common 1C,
the popular type 741, in a
Wien bridge oscillator. This
kind of circuit is charac-
terized by a four-element r-¢
network connected in the
feedback path of an ampli-
fier. The four elements are
R6 in parallel with the capaci-
tor selected by S2A, and R7
in series with the capacitor
selected by S2B. This net-
work is connected in the
positive feedback path of
IC1, so osciliation occurs at
the frequency where zero
phase shift occurs. The two
selected capacitors are always
equal in value, to keep the
reactance of the parallel com-
bination the same as the
series, so that the voltage-

Dale and Laverne Hileman
Hileman’s Mineral Maps
1132 Roseta Drive
Tapanga CA 90290

V-V-V LF Generator

- - the lowdown

dividing action of the net
work gives the same amount
of feedback at any frequency.
The selection of these capaci-
tors is discussed under
“Choice of Parts.”

The gain of the amplifier,
and hence the amount of

positive feedback necessary
to sustain oscillation, is deter-
mined mainly by the setting
ur cutput adjustment R3 in
the negative feedback path.
However, feedback in a sine
wave oscillator is very critical;
too little and the oscillator

quits, too much and it
saturates, generating a square
instead of a sine wave. Non-
linear elements are usually
introduced to deal with this
problem. One system uses a
lamp or thermistor where we
have connected R3. Current
sensitive elements such as
these, however, introduce
perturbations due to thermal
inertia. Another method uses
a voltage sensitive element
like a zener diode, connected
in the positive feedback path,

Zener diodes, though not
suffering thermal undula-
tions, have a deleterious
effect on oscillator waveform,
tending to flatten the peaks,
So we have introduced a
variation of the zener idea;
ordinary silicon diodes CRI
and CR2 constitute the re-
guired nonlinear load, but
waveform distortion is mini-
mized by the mitigating
effect of series resistor R8.
This scheme vyields a good
sine wave without making the
adjustment of R3 terribly
critical.

A small dc offset results
from the constraint offered
by higher resistance in the
positive input of the op amp
than in its negative input.
Hence offset adjustment R2
is provided to set the average
output level of the op amp to
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zero, as described later under
“Adjustment.”

Due to the shunting action
of the network R8&, CR1, and
CR2, the formula normally
used to find the freguency of
a Wien bridge oscillator does
not apply to our instrument.
Furthermore, since this is a
nonlinear network, frequency
depends somewhat on the
amplitude of the sine wave
appearing across it. As a prac-
tical matter, with R3 adjusted
to give a signal of 8.5 volts
peak-to-peak at pin 6 of IC1,
the oscillator frequency is f =
0.6/C, where C is the value
selected by S2A or S2B, in
uF.

It is important to keep in
mind that the setting of R3
does have an effect on fre-
guency. Also, be advised that
R2 and R3 interact slightly.

Choice of Parts

Frequency is determined
by the two capacitances
selected and by R6, R7 and
R8. Precision resistors are

-recommended for use in these

latter three circuit locations
to give you the best chance of
achieving the same output
frequencies as mine. Also, a
precision resistor gives better
long-term stability than an
ordinary carbon composition
type.

Likewise, stability is best
served by using high quality
film capacitors. Ceramics
would be a dubious choice
due  to reports of frequent
problems with stability,
leakage, temperature sensi-
tivity, tolerance, power factor
and just plain open circuits
{especially when capacitors of
this type are obtained on the
surplus market}. Electrolytics
or other types that polarize
should not be considered.

If you want the output
amplitude of the generator to
be exactly the same for every
setting of FREQ switch S2,
the two capacitance values
selected in each position must
be matched exactly. Note
that most of the values in the
table were obtained by con-
necting two capacitors in
parallel. For example, C1 and
C12 are each 0.6 ul, achieved

98

RIS

1«

VER

b
il
ouTPUT
52 [FREQ VAL UE,
Fo5| Ha [CAPACITOR| " ¢

T | 1 [eiciz- 544
7 [ 7 [cestis | Ee s
5 |« |circms a5
4| & |ca-cm= o
5| s c5-ci6- |oeanooes
6] 10 _[C6-Cr7r | 05+ 01
71 1z | creciee o5
81 14 |cs=cio- | 033w00
@ | 16 | C3=c20- [033..0047
6| 18 | cwoecel- | 633
| 20 | o -C22+ |05+0i5
el - = =

Fig. 1. LF sine wave generator, using Wien bridge oscillator.

by paralleling 0.5 uF and 0.1
uF. The two 0.5s should be
matched and so should the
two 0.1s, | used a capaci-
tance bridge for this selection
iob. Of course, the closer the
aciual value of the capacitors
to the figures given in the
table, the more accurate will
be the frequency settings.

If you don’t have a capaci-
tance bridge, you can match
the capacitors in-circuit. Two
capacitors are matched if the
output fevel remains the same
when they are interchanged.
However, this cut-and-iry
methaod is tedious and tricky
at best. Therefore, to keep
the adjustment procedure
reasonably short, we will pro-
ceed on the assumption that
you have somehow managed
to match the capacitors or
else don't care if the output
level varies slightly from one
frequency setting to the next.

You may wish to extend
the frequency range of your
instrument. There is no lower
limit, but the wupper is
dictated by the op amp itself,
output amplitude suffering
beyond about 5 kHz. Usinga
high frequency op amp (such
as the 7415) will extend the
frequency range to about 20
kHz. Also, it helps to connect
a small capacitor from pin 2
of the op amp to common;
the value is best determined
experimentally but 250 pF
would be typical.

Position 12 of 52 was left
unused to permit the addition
of jacks for external capaci-
tors, if test signals outside the
present frequency range of
the device are required.

Construction

There are no special pre-
cautions to be observed in
construction. My instrument
is built in a 5-1/4" x 3" x
2-1/8” LMB box chassis No.
136. This box is admittedly a
bit small o comfortably
accommodate all those
capacitors, and you would be
smart to use a bigger one.

In my unit, the IC and a
few other small parts are
wired onto a perfboard,
which is mounted to the
chassis box by a spacer.

The batteries are mounted
inside the cover with double
stick tape.

Adjustment

If you are using precision
resistors for R6, R7 and RS,
and have carefully selected
the capacitors, the proba-
bility is very great that your
output frequencies will be
right on the money, and all
you need for testing and
adjusiment is a VOM_ If you
wish to check output fre-
quency, you will of course
need suitable fest equipment
such as an oscilloscope with
accurate timebase. To adjust
the sine wave generator, pro-

ceed as follows:

1. Set offset adjustment
R2 to its minimum voltage,
or ground, position, MULT
switch S3 to the 1 position,
VAR control R13 to its max-
imum output position, and
FREQ switch 52 to 20 Hz.

2. Connect a VOM to out-
put terminals J1. Set the
VOM to measure ac volfage
and adjust R3 to obtain 3
volts rms. (Don’t use the
“output’ feature if your
VOM has one, because its
coupling capacitor may not
be big enough to pass 20 Hz
without some attenuation).

3. Set the VOM 1o
measure dc voltage on its
lowest range, and adjust R2
to abtain zero volts.

4. Repeat steps 2 and 3
until no further adjustment is
necessary.

You may now calibrate
the VAR control if desired. |
calibrated my instrument in
terms of peak-to-peak
voltage, but you may prefer
to use rms instead. An oscil-
loscope 1s more convenient to
obtain values in the former
units, a VOM in the latter.

If you have access to an
oscilloscope, check frequency
and amplitude of the sine
wave al various switch posi-
tions. Variations in amplitude
are caused by imperfect
matching of the capacitor
values. Errors in frequency at
some switch positions but not
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others means
selected values.
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inaccurately

If all frequencies should
prove to be off by about the

same percentage and in the
same direction, the probiem
is easily solved by changing
the value of R8 as required,
to make the output fre-
quencies exactly correspond
to the dial markings. Rzising
or lowering R8 by 20 per
cent lowers or raises the fre-
quency by about B per cent.
However, varying R8 changes
feedback, so you should
repeat the adjustment pro-
cedure each time you try a
different value.

There are no special tricks
to operating the instrument,
but remember that the out-
put is dc coupled and a suit-
ably large capacitor or some
other means of dc translation
is needed if you wish to drive
any conductor on which dc is
present,

A small dc offset appear-
ing in the output as the minus
battery runs down can be
balanced out, if necessary, by
touching up offset adjust-
ment R2. =

Parts List
B1, B2 — 9 volt battery

C1-C22 — Film capacitors |values
given in table, see text for discus-
sion of matching)

CR1, CR2 — 1N914 diode

1C1 — Op amp, Fairchild Type
FUSB7741393 or equivalent

J1 = Dual binding post, red and
black, H H Smith Type 269REB

R1 — 47,600 Ohm, ¥ Watt resis-

tor, 10%
B2 — 1000 Obm miniature
potentiometer, Mallory
MTC-13-L1
R32 — 5000 Ohm miniature
potentiometer, Mallory
MTC-53-L1

R4 — 8200 Chm, % Watt resistor,
5%

RS, B10 — 100,000 Ohm, % Watt
resistor, 5%

R6, R7? — % megohm, % Watt
precision resistor, 1%

R8 — 100,000 Ohm, % Watt
precision resistor, 1%

R9 — 9100 Ohm, % Watt resistor,
5%

R11 — 1 megohm, % Watt resis-
tor, 5%

R12 — 10 megohm, % Watt resis-
tor, 5%

R13 — 1000 Ohm linear potenti-
ometer

51 — Toggle switch, double pole
single throw

52 — Rotary switch, 2 pole, 12
position

Misc. parts — Battery connectors
{2), perfboard, knobs with indices
{3), suitable chassis, mounting
hardware, etc.

ZILOG 2-80 CPU CHIP
IN STOCK!

$ 7 5 | 0 0 {(MANUAL INCLUDED)

The “last word"” in 8 bit CPU’s. You've read and heard about this fantastic chip with its tremendous
power and versatility. 158 different instructions including all 78 of the 8080A. Superior software
features include relative addressing, block data transfer and search, BCD digit rotate, etc. Superior
hardware features include single phase TTL compatible clock, high clock frequency, no expensive
support chips {like 8212, 8224) are required, on chip dynamic memory refresh circuitry. If you are
thinking about building your own computer from scratch then this is the chip to use.

LIMITED QUANTITY — FIRST COME FIRST SERVED

Z-80 TECHNICAL MANUAL

The whole story, inside and out, on the Zilog Z—80. Includes complete explanation of the Z—80's

expanded instruction set. $7 50
n

PS: If you are thinking about buying an IMSA] or ALTAIR compatible Z—80 CPU Board then
WAIT! At least until next month when S. D. Sales will announce its next kit. [t's worth
waiting forf

S.D. SALES CO.

P. 0. BOX 28810 A DALLAS, TEXAS 75228
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Bob Blaylock WBSHSK

11322 Sagecreek Dr.
Houston TX 77034

Shoeing Your HT

- - semi-ideal mobile setup
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et the most out of your

HT by building this
inexpensive mobile amplifier.
I must confess to begin with
that this idea was taken from
Motorola’s “Caonverta-Com”
consoles. | realize that my
unit in no way compares with
the Motorola unit, which was
designed along with their fine
HT220, but, not having an
overabundance of money and
already owning a Wilson
T14025M HT, 1| decided that
mobilizing my present HT
was the only way to go.

Like most amateurs, | have
accumulated over the vyears
many pieces of treasure
(junk); going through this
treasure, | came across a CB
radic chassis and case which |
decided would make a good
housing for the unit.

| started by stripping the
components from the chassis.
When | finished the chassis it
was a preity sad sight, and 1
thought to myself, Do you
really want to put your
beioved HT into this mess?”
But 1 had already spent the
time removing the old com-
ponents, so | proceeded. The
face plate had a large hole

“previously occupied by the

speaker. | slid my HT through
the hole and it rested on the
flat surface of the chassis. |
instafled two side rails on the
chassjs and a tensicn band to
the back of the chassis to
secure the HT once inserted. |
lined these confact surfaces
with suede [eather to prevent
marring the exterior of the
HT.

Having completed this
step, | instzlied a terminal
strip on the chassis where
connections for the external
plug of the HT would
terminate. | then checked the
owner’s manual for pin con-
nections on the HT, secured a
male plug, heated up the
trusty old soldering iron, and
started soldering a multi-cable
to the plug. Although there
were nine pins on the
external plug, it was neces-
sary to use only five. The pins
and their uses are: pin #1 — +
voitage; pin #2 - receive-
transmit switch; pin #3 —
ground; pin #4 — external



ME-3 microminiature tone encoder

Compatible with all sub-audible tone systems such as: Private Line,
Channel Guard, Quiet Channel, etc.
* Powered by 6-16vdc, unregulated
* Microminiature in size to fit inside all mobile units
and most portable units
. = Field replaceable, plug-in, frequency determining elements
Dod 51‘5@%%}{;5@911eg-faccuracy and temperature stability
= Dutput level adjustment potentiometer

i e iali K-1 FIELD REPLACEABLE,
$29.95 each communications specialists T 0 TEORACED

Wired and tested, complete with P. 0. BOX 153 DETERMINING ELEMENTS

K-1 element BREA, CALIFORNIA 92621

(714) 998-3021 $3.00 each



speaker; pin #5 — mike
audio. After having soidered
the cable to the plug, | routed
the cable through a hole
drilled in the face plate to the

terminal strip previously
mounted in the chassis.
Terminal connectors were

installed and connected to
the terminal strip.

[ then cut a hole in the
face plate, installed a touch-
tone pad, and wired it to the
terminal strip.

My next step was to install
a speaker and connect it to
the terminal strip. Having
completed this, | then
mounted a mike jack to the
face plate and routed the
shielded cable to the terminal
strip.

Locking over my labors
and noting all the empty
space inside the chassis, | said
to myself, “Why settle for 2
Watts outpui?” So | began to
consider ipnstalling an rf
amplifier in the chassis.

After much inner debate, 1
decided to purchase the
Heathkit HA-201 10 Watt
amplifier. The deciding factor
in this decision was the
reasonable price of the unit.

| hastily made a trip to the
local Heathkit Center and
purchased the kit. As with
most Heathkits, | had no
problem with assembly and
was finished in a couple of
hours. I did have a problem
placing the circuit board in
the chassis. When | had
removed all the old com-
ponents from the chassis, it
was left with many holes. |
had decided to discard Heath-
kit’s chassis and mount the
circuit board to the CB
chassis, but the transistor was
left with no heat sink due to
one of the large holes. 1 made
a trip to a local electronics
store and picked up an alum-
inum heat sink to install
under the chassis, thus pro-
viding much better heat dissi-
pation than that provided by
the Heathkit chassis.

| connected the coax
supplied by Heathkit from
the HT to the ampiifier and
from the amplifier fo the
S0O-239 connector which was
spared in the stripping opera-
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tion; the plus voltage lead was
terminated at the terminal
strip. Placing the HT in the
unit, | carefully checked over
my work, not wanting to
watch it all go up in smoke. |
placed 2 Bird inline watt-
meter at the output and a
dummy load in place. | care-
fully placed +12.5 volts to
terminal #1 and negative to
ground, and turned on the

power supply. Observing no

smoke or loud crackling
noises, | turned on the HT,
keyed the hand mike, and
observed 5 Watts on the
meter. Being brilliant enough
to realize that the HT only
put out 2 Watts, [ said to
myself, “It's working!” While
keeping a close watch on the
meter, | tuned the rf ampli-
fier. After 1 completed the

alignment, the Bird watt-
meter indicated 12.5 Watts.
Listening to a nearby re-
ceiver, the transmission was
loud and clear, and the touch-
tone was adjusted to what
appeared to be a proper level,

Upon removing the 350
Ohm dummy load and in-
stalling a quarter wave
antenna, | easily brought up
the local repeater, but |
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noticed that the wattmeter
had dropped to 7.5 Watts. |
realigned the amplifier, thus
regaining the lost power. |
used the TT pad and had no
problem.

Finishing up, | mounted
contro! switches on the face
plate and a power plug to the
unit. | was now ready to try
it in my truck.

With the engine off and
the wattmeter in line, the
output once again was down
to 7.5 Watts. 1 realigned the
amplifier, bringing the power

up. Checking reflected power,
| discovered that the 5/8
wave antenna showed flat.
Upon cranking the engine, |
saw that there was no prob-
lem with reception — but
transmission was another
story. Every are, spark, and
whine under the hood was
present in the signal. Through
a process of elimination, |
determined that the noise was
entering the mike audio
input; this problem was
quickly solved with a 100 uF
electrolytic capacitor from

the wiper of the 50k pot on
the pad circuit to ground.
Now, back to the unex-
plained problem of power
loss from the Heathkit rf
amplifier. | determined that
the output circuit was very
sensitive to changes in load,
however slight. 1 decided to
install the rf detector circuit
supplied by Heathkit for
alignment of the amplifier. |
connected this circuit to the
SO-239 connector inside the
chassis (terminated to the
female meter pins at the back

of the chassis} and, with a
Simpson 260 VOM, aligned
the amplifier while connected
directly to feedline and
antenna.

A big advantage to this
unit is that in no way does it
resemble a Citizens Band
radio and, therefore, it is per-
haps less likely to be ripped
off. The HT itself can be
easily removed for safe-
keeping. | can just see a
would-be thief gaping at the
large hole where the HT had
been. m

P. Scott Smith WB9JSE
7723 West Bender Ave., Apt. ]
Milwaukee WI 53218

$22 for a Regulator? Never!

- - a simple car voltage regulator

price of $22 for a new

voltage regulator in my
automobile gave birth to this
simple yet very effective solid
state replacement. The circuit
should be usable in almost
any negative ground system
using an alternator.

A few words about the
automotive battery charging
system will help in under-
standing the operation of this
circuit. An alternator's out-
put voltage, and thus its
charging current, is controlled
by varying the field current in
the alternator. Full voltage on
the field winding will give full
output from the alternator,
and reducing the field voltage

will result in reduced output.
The output capacity of any
alternator is limited by its
design, primarily the wire size
used. In fact, loading an alter-
nator heavily will rarely
damage it, as it will put out
just so much current, and
beyond that its output
voltage will drop, limiting the
total pawer available.

in the usual electro-
mechanical type regulator, a
resistor is switched in series
with the field winding to
reduce the alternator output.
When the battery voltage
drops due to a heavy load,
the resistor is shunted by a
pair of contacts on the relay,

{GYIT:ON
SWITCH

= AUTOMOBILE

BATTERY

—|D‘JTFJT

FIELD

ez ALTERNATOR
2N3055

GROUND

Qt
" 2N5286 OR EQUIVALENT

sensitive.
normal  conditions,
with the engine running,
battery voltage should be
approximately 13.6 to 13.8
volts, indicating the battery is
receiving a charge.

In order to best under-
stand the electronic circuit, it
can be looked at as a switch,
either supplying no or full
voltage to the field winding.
Start with a low battery
voltage. Diode D1, a 13.0 volt
zener, does not conduct as
long as the battery is below
13.0 voits. If D1 is not con-
ducting, no bias is applied to
Q1 base, keeping Q1 turned
off. 1f Q1 is off, Q2 is on
fully, being biased by R2,
120 Ohms. It then applies full
battery voltage to the field
winding on the alternator.
This of course means the
alternator will put out full

which is
Under

voltage

voltage to the battery,
causing it to charge,
Now, as soon as the

battery voltage increases to
13 volts, a small amount of
bias is applied to Q1 base as
the diode begins to conduct.
If the battery reaches 13.6
volts, the zener dicde will
conduct fully, dropping 13.0
volts and leaving .6 volts to
bias Q1. When this happens,
Q1 turns on fully, reducing
the voltage on Q2 base to
very close to zero. Q2 turns
off, removing all voltage from
the field. Now the alternator
oufput is reduced to zero, 50
the battery receives no
charging current.

In actual use, this entire
process happens very rapidly,
and the constantly changing
alternator is in effect
smoothed out by the battery.
Battery voltage will always be
the zener diode voltage plus
the drop across the base-
emitier junction of Q1, about
.6 to .7 volts. Resistor R3
limits the base current to a
safe value.

My unit was built on a
large heat sink with all parts
being supported by the tran-
sistor leads. This is not really
necessary, as both transistors
are operating as switches and
consume very little power.
The circuit has survived the
past winter in my car, and has
always kept the battery
properly charged, and af a
fraction of the cost of a new
regulator. 1t might be a handy
circuit to keep in mind the
next time you are left with a
dead battery due to a faulty
regulator, or if you are doing
any experimentation with
windmill power and surplus
auto alternators. m
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Ward Lindsey WA4WOC
1580 S.E. 32nd St.
Gainesville FL. 32601

Cash In on the CB

- - installation for fun

n the last two years, the

demand for technicians to
install and repair Citizens
Band radios has skyrocketed.
With the expansion to 40
channels expected to
increase the number of units
in use, it doesn’t look like the
supply of technicians will
catch the demand in the near
future. Your ham background
may be all you need to turn
this shortage into a lucrative
part-time venture. With the
determination not to offer
your services free of charge,
you can support your ham
habit entirely from working
for CBers — at your conve-
nience. Whether you decide
to cash in on installations,
repair, or both, the business
opportunity is there. The rest
is up to you.

If you have installed a two
meter rig in your own vehicle,
you've got the practical
experience necessary to start
into “installation for hire.”’ If
not, vou’re sure to find
neighbors or relatives eager to
let you practice until you feel
confident that yeu can
successfully complete an
installation in profitable time.
Two or three will tell you
whether you've got the knack
for it. After you've done a
hundred, you can do it in
your sleep.

Complete step-by-step
instructions for doing installa-
tions are beyond the scope of
this article. If you feel you
need them, vyou should
consider mowing lawns or
shoveling snow to earn extra
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cash. Moestly, this article is
intended to steer you away
from the disasters that can
befall even the simplest of
installations.

The typical CB installation
(2 dash-mounted unit with a
trunk lip antenna) takes a guy
who's handy with a wrench
about an hour. The going rate
to perform such a service in
this part of the country is a
flat thirty bucks. The tools
required are a screwdriver, a
small crescent wrench, a
soldering iron and a 3/8" drill
with bits. A $15 swr bridge
completes a professional
installation. You can do two
on Saturday and still have
time left over to mow the
lawn, watch the ball game,
and work a little DX before
supper.

No commercial license is
required to do installations,
and a classified ad in the local
newspaper will net you
plenty of part-time business.
Have some business cards
printed and leave them with
the salesmen in the local
stores that sell CB equipment.
Having someone to refer his
customers to for installation
is a strong selling point for

the CB retailer. Very few
places that sell CB equipment
do their own installation

work. Word-of-mouth adver-
tising may be all you need in
more rural areas.

Before you rush out fo
make vour fortune in the
installation business, there is
one pitfall to consider.

and profit

Always remember that people
who pay someone else to
install their CB sets have no
knowledge of electronics
whatsoever and are liable to
blame you for malfunctions
or operator error that is not
your fault.

Ask your customers a few
questions before you agree to
do a job at a certain price.
What kind of vehicle does he
own? What kind of antenna
does he want? Where does he
want the antenna mounted?
A roof-mounted antenna on a
station wagon takes a lot
longer than one hour. The
skill required to do a neat,
professional looking job of
running the coax is greater,
and the risk of doing expen-
sive damage to the vehicle is
multiplied. Don’t be ashamed
to refuse a job for these
reasons. If you decide to do
it, don’t be afraid to charge
more for the extra work and
risk involved.

You should make certain
that the customer under-
stands that alternator whine
and ignition noise are the
fault of the wvehicle, not
necessarily the fault of the
radio and ebsofutely not the
fault of the installation.
Usually these noises can be
eliminated or reduced to an
acceptable level by methods
discussed later, but if you
can't get it out it’s his
problem. If you spend an
extensive period of time
eliminating noise problems,
the customer should be

required to pay a reasonable
fee for this service — above
and beyond the cost of the
installation.

Be sure that you and the
customer are in complete
agreement as to the location
of afl components before you
drill any holes. There are a Jot
of special installation tools on
the market, but a hole
remover isn't one of them.
While you are discussing the
location of components with
the customer, be as observant
as possible of detail. Always
be on the alert for snags in
the installation itself. When
you see a good reason why a
particular component should
not be put in a particular
location, explain why and
suggest a location more suit-
able. This not only makes the
job easier for you, but also
increases the customer’s
confidence in your ability,
which is an asset you can’t
afford to be without. Greater
love hath no man than an
American for his automuobile.

Take ten minutes to go
over every motion involved in
the actual installation. Look
closely at what you are going
to do before you lift the first
tool. This will cut the installa-
tion time in half, because you
won't have to change your
strategy in midstream.

It is probably easiest to
run the antenna cable first,
This way, when you are ready
to run the cable under the
front of the carpet, the unit
isn't in your way. On a trunk
lip or deck-mounted antenna,
feeding the cable through the
trunk to the back seat is
where you are going to cut
your hands. Get yourself a
broken antenna rod or similar
stiff fish wire to do your
poking and probing. Once the
fish wire is run, tape the coax
to it and pull it through.
Always try to run the coax
under the carpet on the pas-
senger side. It's a real pain
working under the steering
wheel.

The carpet in all sedans
has a split under the front
seat. You can pull the cable
by hand straight from the
back to this split, and then



marketing

introduces
out-of-sight CB
that's ready for
40 when you are!

MNow! Get the Hy-Gain CB system that's ready ?
for 40 channels when you are. Qur out-of-
sight Hy-Gain 9 {Model 2679) citizens two-
way transceiver and Hy-Gain 426 AM/EM/CB
40-channel antenna. :

The great Hy-Gain 9 transceiver goes cut of
sight in the trunk or under the seat. All that’s
visible is the hand-held MSR (microphone,

speaker and radio) Control Unit with built-in
$239 .95 mic and speaker, Disconnects easily. So you
can take it with you. Or store it away. Superb
performance includes TV filter to help pre-

Hy-Gain 9 (model 2679) sells for $239.95 with Hy-Gain vent TV interference.
426 AM/FM/CB antenna. Deduct $20.00 if you don’t After January 1 and FCC acceptance, just
want antenna. send Hy-Gain the certificate that comes with

the Hy-Gain 9. And $2b for remanufacture.
Hy-Gain will remanufacture your radio for all
40 channels! Offer expires June 30, 1977.

The following Hy-Gain 23-channe] radios can be remanu-

factured to FCC 40-channel specifications after January The high performance Hy-Gain 426 40-
1, 1977 and FCC type acceptance. channel AM/FM/CB antenna goes great with
681, 682, 2680, 2681, 2682, 2683, 2679, 3084 the Hy-Gain 9. Replaces standard auto an-
If you currently own one of these radios, a 40-channel tenna. Looks like original equipment. So you
certificate may be obtained from your Hy-Gain dealer. know it's CB. But rip-off artists don"t!

wa WG LR

We keep people talking.

G( Hy-Gain 426 AM/FM/CB 40-channel antenna

© G&S MARKETING ASSOCIATES

P.O. Box 165
Algood TN 38501

Call Toll Free 800-251-6771
In Tennessee call 800-262-6706
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reach from the front to the
split and pull the cable
through next to the transmis-
sion hump. This is much
quicker than removing the
metal strip that holds the
carpet down and running the
coax along the side. If the car
has electric seats, remove the
strip; you will never be able
to get your hand under the
front seat. The biggest
problem in running the cable
is placing it too near the clip
that holds the back seat
down. The cable gets pinched
when there is extra weight on
the rear seat and you’ll have
an intermittent radio. You
have a tendency to look side-
ways at a CBer when he tells
yvou the radio won't work
when the wife and Kids are in
the car with him, but the joke
is on you when you find the

problem.
If the cable comes with
one of those solderless

PL-259 connectors, take it
and heave it as far as you can.
When vyou get good at
distance, practice for accu-
racy. Buy a good connector
and solder it on. It's a dollar
well spent. The cable that
comes from the factory with
the connector attached is
usually OK, but inspect it
before relying upon it. When
you check the swr, wiggle it
to make sure it isn't inter-
mittent.

The installation of the
antenna mount is up to you
and the instructions. Follow
them and you should
encounter no great difficul-
ties. Roof-mounted antennas
are easler to install if you
remove the dome light and
center punch a dent upwards
a little behind the light itself.
Headliners vary greaily from
vehicle to vehicle. The only
advice offered is be careful.
Very few cars have headliners
designed so that it is possible
to run the cabie without
showing, and it is really easy
to leave wrinkles. The
slightest mistake sticks out
like a sore thumb. Never pull
any more of the headliner
loose from the roof than is
necessary to pull the fish wire
through. When drilling a 3/8”
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hole in the roof, slip a piece
of " conduit over the drill
bit so that only about 12" of
the bit protrudes. This
prevents you from drilling
through the roof and into the
headliner. Don't trust vyour
reflexes to stop in time — it
will never happen.

Antennas are easiest to
install on pickup trucks.
There are three basic types of
headliners. One has a double
wall steel roof, one has a
foam-backed headliner glued
to the roof, and the third has
a cardboard headliner. When
removing the cardboard type
headliner to run the coax,
take out only half the screws.
The headliner will hang out
of your way. If you make the
mistake of removing the
headliner completely, it will
take you twenty or thirty
minutes to put it back —and
you are going to look like a
scene out of a Marx Brothers
movie fighting to get it back
in place. On the other two
types, mount the antenna
about two inches in from the
back edge of the roof. You
can then fish the cable over
to the sidewall and down. On
some trucks you will have to
drill a hole in the sidewall to
bring the cable oui.

Mounting the unit itself
will present no problem on
dashes that are made of
metal. On plastic dashes, you
have to use bolts with nuts

and lockwashers instead of
sheet metal screws. A little
forethought and you are

home free. On most CBs, the
mike hangup bracket bolts
right to the unit. The only
warning in mounting the unit
is to look behind where you
plan to drill on the dash-
board. Many autos fun a
power lead in the lip where it
is most convenient to drill the
holes for the bracket. A hole
through this cable creates an
unbelievable amount of
smoke.

On units that have two
power leads {one red and one
black), it is sometimes dif-
ficult to find a place to secure
the ground lead. This is
especially true on late model
cars where the dash is all

plastic. If this is the case, you
can cut the ground wire short
and fasten it under one of the
screws that holds the case on
the unit. The unit will be
grounded through the anten-
na, even if bolted to a plastic
dash. The hot lead should go
through the firewall directly
to the battery. You will
probably have to use some
zip cord to make it long
enough. Use butt splices or
solder the wires together —
don’t just twist and tape.
Splicing in under the dash or
connecting the unit to the
fuseblock is OK, but when
you are finished and there is
considerable alterhator whine,
you are going to have to run
the wire to the battery
anyway.

If the customer has
purchased a hump mount for
his unit, there is one pre-
caution vyou should take.
Never, never drill a hole
through the carpet without
cutting a plug out of it first.
If you do, the pile catches on
the bit and it takes about a
quarter of a second to put a
two foot run in the carpet.
Get an ice pick and punch a
hole through the carpet and
the floorboard. A sheet metal
screw will start right in the
hole without the need to use
a drill at all. Alse, make sure
the screws you use aren’t too
loeng, or they will hit the
transmission housing.

Assuming the unit is
functioning and there are no
great noise problems, you are
ready to tune the antenna.
Check the swr on channel 1
and check it again on channel
23. If the swr is higher on
channel 1, the antenna is too
short. If it is higher on
channel 23, it is too long
Adjust until it is the same or
as near the same as you can
get it on both channels and
tell the customer it is flat.

The biggest headache in
mobile installations is engine
and electrical system noise. It
ranges from the pop of the
firing spark plugs to the grind
of electrical windshield
wipers. Some cases are for all
practical purposes impossible
to defeat. Most are at least

reducible.
Engine noise is a lot like
lightning. It generates rf

throughout the spectrum and
is picked up by the antenna.
It is then detected just like
any signal on the band. Since
it is an amplitude modulated
signal, it gives the CB receiver
a fit. Very few noise blankers
or noise limiters in CB
receivers are effective against
this noise, so the cure lies in
eliminating or reducing the
radiation of this noise from
the engine compartment.
Grounding straps on the
hood, with good metal-to-
metal contact to the car
frame, is a good place to
start. If this isn't effective,
iake a pocket size AM radio
and snoop around under the
hood until you find the
source of the noise. If you are
lucky, it may only be a bad
plug wire, but listen around
the distributor and ignition
coil just the same. Fabricate
some sort of metal shield to
go around the culprit and
ground it good to the car
frame. Sometimes a poor
conheciion on the coaxial
shield will aliow engine noise
to run rampant, but this
condition will show up when
you check the swr. If the
customer says he has no
engine noise at low speeds,
but it is terrible on the
highway, check to see that
the litile ball on the antenna
rod has not been removed.
Corona discharge is often a
source of noise, so remember
when you have to trim an
antenna rod to trim it from
the bottom.

If you have tried every-
thing you know to eliminate
the noise and the customer is
still not satisfied, tell him the
only solution left is to spend
about thirty bucks for a noise
blanker. There is one on the
market, manufactured by
TEST, called (appropriately
enough) an lgnition Noise
Eliminator. It works like the
extender circuit in a
Motorola. There are four
wires to connect: one goes to
the ignition coil, one fto
ground and the other two in
series with the speaker leads.



When the coil fires, it opens
the speaker. There is plenty
of junk on the market for
CBers to waste their money

on, but this thing really
works.
Alternator whine is the

next biggest noise problem,
but it is far easier to defeat.
Running the hot lead directly
to the battery will eliminate
alternator whine almost every
time. If it doesn’t, try an 1.C
filter right where the hot lead
goes into the radio. If neither
of these things work, it's a

good bet that there is a
ground loop somewhere,
Ground the chassis of the
radio and the ground lead (if
it has one) to the same point
on the car body. Check to
make sure that the antenna
mount is securely grounded.
Save buying an expensive
alternator filter as a last
resort, because it probably
isn’t going to help anyway.
The smallest number of
noise problems comes from
accessory motors and defec-
tive equipment. The latter

refers to bad alternator
bearings or a shot water
pump. The cure for these is
obvigus. Fan motors, wind-
shieid wiper motors and the
iike are sometimes the source
of irritating noise. The worst
offenders in this category
seem to be Japanese vehicles.
Feedthrough capacitors are
the best weapons against
these motors. On multi-speed
motors, you will need one
capacitor for each speed, plus
one for the power lead.

At this point, if any noises

discussed so far are still in the
unit, youlll just have to
remind the customer that you
warned him this might
happen and hope you are the
wiser. You are going to find
noise problems that you can't
beat if you do many installa-
tions, but the stubborn cases
are few.

Installing CB radios can
become a lucrative pastime
for any amateur with the
attitude and patience
required to do a respectable
job. m

s supplied, the headset

from the WW Il Tank
Transmitter/Receiver Mark [l
(Photo 1) was about the
most uncomfortable thing
one could think of using. {it
may have been good bumping
around in the tanks.) But it
can be easily adapted for ham
use, and as it sells on the
surplus market for $2.50 up,
it's actually a real bargain
when adapted.

Photo 2 shows how to
adapt it for comfortable
usage,

The steps are as follows:

1) Remove {snap out)

both springs secured by

the web {former) head
band. Remove the web
strap.

2) Carefully cut 2

cords on each earpiece

which secure a rubber
protector. Remove the
rubber protector and

the cords from the 2

terminals on each ear-

John A. Houser K2EE
23 Washington St.
Rensselaer NY 12144

Surplus Headset Mod

- - no tanks needed

piece. Be careful in
removing the nuts as
some of the machine
screws are not secured
inside the headpiece.

3) Remove the steel
strap (it snaps off each
bracket). Remove the
brackets from the ear-

Fhoto 1.

pieces, Break off the
outside spring piece
from each bracket (this
formerly held the neck
steel strap to bracket).
4) Braze (preferably)
or firmly solder the
steel former neckpiece
to each of the springs

removed from the web.
5} Secure a standard
headset cord and attach
it to each phone,
Reassemble the ex-
tensible steel headband
and brackets to each
earphone, as shown in
Photo 2, m

Photo 2.
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Steve Ford WBEIMY
1481-A Tabor Avenue
Kettering OH 45420

Am | Really Transmitting?

- - red and green LEDs for the TR-22

h, the Drake TR-22!

It’s an extremely versa-
tile rig at a sensible price.
This is a rig that has every-
thing for most FMers., Well,
almost everything.

Let’s say that you happen
to be cruising down a poorly
lighted thoroughfare at night
and you'd like a little com-
pany. Why not call
WBBXYZ? You grab the mike
and press the switch, but you
can't seem to key up the local
machine. Is your rig on the
blink? Has your super mobile
gain goody fallen off the

DC Voltmeter

1k
1 Watt

o]

12Vde

roof? Maybe vyou've been
sitting on the mike for the
last few miles and the re-
peater has timed out. Well,
it’s anybody's guess because
it is just too dark to see if the
relative power meter s
moving or notf. Your next
step will probably be to turn
on the local AM radio and
mutter ta yourself about why
you don’t have any indicator
lights on your TR-22,

If you've read this far, you
are probably nodding your
head and smiling bitterly.
Well, cheer up, because a
solution is just paragraphs
away. Read on!

Installing the LED indi-
cators in the TR-22 is a fairly
simple project that can be
completed in one evening.
The result will be added con-
venience as well as a smarter
look for your rig. There are as
many varieties of the LEDs as
there are ways of installing
them, so, even though my
steps in this project will be
detailed, it is up to the in-
dividual ham to design
around his own particular
situation.

I started by acquiring
some surplus LEDs at the '74
Dayten Hamvention. The

Fig. 1. Circuit for determining the value of the LED dropping

resistors,
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conical shaped diodes (3/8
inch long) were picked since
they would be easier to work
with, These surplus LEDs can
be purchased cheaply and are
quite sturdy. | was lucky to
be able to get them in green
as well as red, so it was
decided that the green LED
would be used as the power
indicator and the red LED as
the transmit indicator. It
would be wise to choose low
current LEDs since they will
draw less battery power when
the rig is portable.

Most LEDs are low voltage
devices and will reguire
dropping resistors in series
with them. | used 2 volt
LEDs and found that a 300
Ohm Y2 Watt resistor in series
worked best. As mentioned
before, however, LEDs differ,
so the proper resistor value
for your particular choice of
diode should be determined
by the circuit shown in Fig.
1. Before applying the supply
voltage (12 V dc) to the
circuit, make certain that the
potentiometer is set in the
position of maximum resis-
tance and that the diode is
properly polarized with the
supply voltage. (The negative
side of the conical LEDs is
often marked by a flattened
edge on the diode itself.)

The next step is to apply
the voltage and slowly de-

crease the potentiometer
resistance until the voltmeter
across the diode reads 2 vols
{or whatever voltage your
LED requires). Now just
measure the pot’s resistance
at that point and let that
determine the value of the
dropping resistor.

With the resistors out of
the way for now, the time has
come to get down to the
nitty-gritty of the installa-
tion. | began by drilling two
3/16 inch diameter holes into
the front of the TR-22 (see
Fig. 2) through which the tips
of the LEDs would protrude.
(Hole size will differ with
other LEDs.} The internal
circuitry was carefully
covered with cellophane
before drilling to prevent
metal shavings from causing
electrical chaos. After filing
off the rough edges of the
holes on the inside of the rig,
| touched up the outside with
flat black paint where some
of the original paint had
flaked off during drilling.

| decided to mount and
wire the transmit (red) LED
first. The dropping resistor
was connected to the positive
lead of the diode and an
insulated wire was routed
from the other end of the
resistor to a nearby post on
the transmitter board labeled
BT. It is focated just behind
the crystal deck section that
holds the receive crystals,
near the 4th channel crystal,
It is clearly labeled. The 12
volt source is present here
only when the transmitter is
keyed. Remember: Always be
careful to observe the
polarity of the diodes. | ran
an insulated lead from the
negative side of the diode to
the closest ground point. This
happened to be the bottom
terminal of the squeich pot,
that is, the pot terminal
closest to you when the
bottom of the TR-22 (the
transmitter board) is facing
up. Of course, any other
ground point can be utilized.

The power (green) indi-
cator was mounted near the
top of the rig {as shown) near
the receiver board. After con-
necting the dropping resistor



to the hot side of the diode, |
again routed an insulated wire
from the other side of the
resistor to the bottom side of
the TR-22 and found a 12
volt source at one of the
switch terminals on the
volume pot. | used the
terminal closest to the side of
the rig {when bottom is
facing up) so that the LED
would be switched on and off
with the transceiver supply
voltage. | found a ground
point for the diode on the
meter terminal that is nearest

to the built-in antenna.

After all the wiring was
completed, 1 set the LEDs
into the holes. Using a tooth-
pick, | carefully dabbed some
quick drying epoxy cement
on the jnside of the rig where
the diodes made contact with
the edges of the holes,

The end product still
draws curious comments at
ham gatherings and | often
take for granted that it has
saved me from a lot of guess-
work and maybe from a little
potential embarrassment,

Power [Green) L.E.D.

DRAKE  [-¥-4-8.2.10

O TR-22
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Transmit {red) L.E.D.

Fig. 2. Location of LEDs on the TR-22,

too! The results were quite
gratifying from such a simple
project.

A special thanks te Chuck
Bair WBBNTY for his tech-
nical assistance. m

Dear Gabby

- - exasperation explained

Ken Cole W7IDF
PO Box 3
Vashon WA 98070

ou won’t remember,

but last year | wrote to
you about my husband (1)
John who was wasting what
could have been the best
years of our marriage (the
children are grown and out in
Oregon, making belts and
candles) fooling with radios
down in the basement and
having DX contests, whatever
they are. Needless to say, |
was never invited. He said
they use code and | wouldn’t

understand. | don’t want to
understand why they use
code — | can guess. Anyway,

you didn’t exactly sprain a
leg helping me, but you
printed my letter and John
said they read it at his radio

club. He was furious, but at
least he spoke to me and got
my name right.

Now I've got a new prob-
lem and this is your last
chance, Miss Know-l1£-All,
John met someone named
Oscar and now our TV
antenna is pointed up in the
sky and seems to creep
around. He says it's on
account of ghosts, but we
don’t believe in them. And if
it's such a hot idea, how
come we still have rabbit ears
on the TV set and get wiggly
pictures when he goes down-
stairs? You can imagine the
queer looks | get from the
neighbors when they ask me
about our funny TV antenna,
That smart-aleck bachelor
next door (nearly forty and
unmarried!) grinned and said
John is probably trying to
improve the vertical sink! He

works for a television station
and has a beard. Can you
imagine washing dishes in a
vertical sink? Help!
Exasperated

Dear Exasperated:
Your problem is not as
uncommon as you may think.

Many husbands tend to relax
and fade into the basement or
the workshop when the
children leave. And some-
times when they don’t leave,
Instead of helping with the
housework, they go ape with
Oscar, EME, microprocessors
(there goes the Christmas
money) and other weirdo
stuff. Then we have fo use
some kind of shock therapy
to break the spell and re-
establish our authority.
Melanie, the wife of
WA7ZKYI, came up with an
ingenious gambit she calls the
Glossary Game, and |
recomimend it. fust read the
fteft-hand column and
challenge fohn to come tp
with the matching defini-
tions, The results may
Surptrise you.

Okay, sweetie? After this [
think he'll look at you a little
differently. Tell him that the
rufe of the game is that if he
missed more than five he has
to go back to eleven meters
and start over. Try ity the
resufts may surprise you.

. R.,F. processor

. Noise blanker

. Broadband

. Spurious response

1
2
3
4
5
6. Ultra short wave
1
8
9
10

. Image ratio
11. Traffic net
12. Touch pad
13. Phase distortion
14. Logic probe
15, MNoise bridge
16. Delta tune
17. Terminal strip
18. Integrated circuit

A receiver
Volume control
All-girl orchestra

| gave at the office

. Digital readout Braille
Mint-rippie

. Perfect match Solid gold zippo

. Gamma match Gampa

. Disc cap Beret

Count the mirrors

Spaced smokeys

Massage parlor

An ugly look

A debate

Part of a violin

Slap yo’ feet on the Mississippi mud
Last act of the floor show

School bus route
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Gene Hinkle WASKFPG
I/O Engineering

9503 Gambel's Quail
Austin TX 78758

The Smart Charger

- - auto

hile operating mobile

on occasion, | have
found it necessary to recharge
a run-down battery. This is
particularly true when the
ham rig was left on inadver-
tently all night. Contem-
plating the need for a battery
charger, but not wanting to
pay the price for a new one, |
decided the junk box could
be put to good use. | already
had a 126 V ac, 10 Amp
transformer available and |
thought a simple rectifier
circuit would make a real
simple battery charger. How-
ever, as long as | was going to
the trouble of making a
battery charger from scratch,
| decided to add another
dimension to the typical
battery charger circuit design.
An automatic turn-off feature
was designed into the charger
50 a maximum charge voltage
could be obtained. After the
predetermined battery
voltage fevel was reached, the
charger circuit would auto-
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shutoff and

matically turn itself off.
Thus, overvoltage protection
would be inherent in this
design. Since | had already
thought of other applications
for the hefty dc power source
in the ham shack, | put in an
override circuit to the over-
voltage sense circuit. By using
a Variac at the input of the
transformer, an adjustable dc
voltage was possible at the
output when the manual
override was enabled. Fig. 1
shows the basic block
diagram of the power supply

VOLTAGE
TURN-CF:
RELATY

= ot

all that

with the automatic cut-off
feature. The trip voltage for
the cut-off is adjustable with
a variable resistor. Under
normal circumstances, the
trip point is pre-set with a
good, fully-charged battery
connected across the output
terminals.

Fig. 2 shows the schematic
diagram of the battery
charger. With the output
voltage below the trip point
level, transistor Q2 is turned
on and the relay RL1 is
closed, applying full output

E

HTVAC INPUT 2vDC

12V, 10A QUTPUT

HIGH CURRENT

:
:
i
i
1
1
1
POWER SUPPLY i
!

RELAY ||

Fig. 1. Block diagram of the battery charger with auto-turn-off

+ N

ORIVER

VOLTAGE SENSITIVE SWITCH
WITH HYSTERESIS

feature. Power supply can stand alone for general use. High
current power supply is a standard design. Relay inierrupls
ouitput when the battery voltage reaches the pre-set threshold,

voltage to the charger’s
terminal. As the battery is
charging, its voltage increases.

When the battery voltage
reaches the preset level,
zener diode D1 conducts,

turning on transistor Q2 and
the relay. The charger’s dc
power source is then discon-
nected from the battery, pre-
venting overcharging. If the
battery voltage goes below
the threshold voltage by a
small amount, the relay will
automatically connect across
the battery, again charging it.
Thus, the charger may be left
connected to the battery
without fear of overcharging.
Resistor Rf is used to provide
some hysteresis so the relay
does not chatter when the
threshold voltage is reached.
Rf is chosen for about 0.5
volt hysteresis, A 12 volt
lamp is used to show when
the charger is charging the
battery.

To furnish the power
source at all times across the
charger’s terminals, switch S2
grounds the threshold poten-
tiometer so the output
voltage does not have any
effect on the operation of the
relay.

If the ripple is too great, a
full wave bridge rectifier may
be substituted for the 15
Amp diocde. The meter may
be left out if it is not neces-
sary to monitor the charging
current from the charger.

This charging technigue
may also be used to charge
nicad batteries. A resistor
should be connected in series
with the batteries however, to
prevent excessive currents
during the initial charge
process. The resistor should
have a value to correspond to
the maximum charging cur-
rent permitted. As the nicad
batteries come up to voltage,
the charging current will drop
accordingly. When the pre-
determined battery voltage is
reached, the current will go
to zero as the circuit is auto-
matically disconnected. The
batteries will be thus pro-
tected from excess currents
and destruction.

All of the part values are
not critical, and should be



Fig. 2. Schematic diagram of the battery charger and high
current power supply with the automatic cut-off feature, A
manual override permits use of the power supply by itself for

general bench use.

changed accordingly fo agree
with one’s requirements and
junk box. Substitutions
should be made to keep the
cost to a minimum. The tran-
sistors should be NPN types
with reasonable current gains.
Most general purpose types
will work. The 3.9 volt zener
dicde can be repiaced with a
zener diode in the range of 2
to 6 volis. Its only purpose is

to furnish a relatively sharp
voltage threshold. The value
of the potentiomeier may
have fo be adjusted if the

zZener voltage is changed
drastically. The relay was a
24 velt dec surplus  type

capable of 15 Amps of cur-
rent, but other types should
work equally well. Most 24
volt relays will work in a 12
volt circuit, m
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MANUAL OVERRIDE

his is really a simpliﬂed_

method for cutting
ammeter shunts. There are
two things that will not
happen. [t will not be neces-
sary to do any real deep
math, and the meter will not
get pinned during the cutting
process.

The voitage drop along a
piece of wire is proportional
to its length and the current
through it. If a piece of heavy
wire is hooked up as shown in
Fig. 1, all of the sport is
taken out of making meter
shunts.

A power supply, ammeter,
resistor, and the bus bar that
is about to become a shunt
are all connected in series.
Long thin flexible leads from
the 0-5 mA meter may be
used. After all, they are going
to carry no more than 5 mA.
The negative lead is tied to
the powetr supply and bus
minus. The power is turned
on and adjusted to give the
required current. This is
shown on the standard VOM.
The plus lead of the 5 mA
meter is touched to the bus
near the minus lead. There
should be a small deflection
seen oh the meter. The [ead is
then slid along the wire until
full scale deflection s
obtained. That point on the
wire is marked.

If a single range is all that
is required, it only remains to
solder the leads in place. The
resistance change at the point
of soldering will be small in
comparison to the resistance
of the meter. Therefore, the
soldering operation will not
upset the calibration.

Evert Fruitman W7RXV
2808 W. Ranchg Drive
Phoenix AZ 85017

Simple

Remote Ammeter

- - using a bus-bar shunt

Leave a little more bus at
each end than is needed. If
the shunt is rather long, then
slide insulation aver it before
the final soldering. The wire
may be wound on a corn-
venient coil form in order to
make it somewhat more com-
pact.

If a 0-20 Amp range is
needed and there aren't more
than 2 Amps available, or the
shack VOM doesn’t have a
high Amp range, all is not
tost. Set things up as shown

VOM OR STD
AMP METER

7

BUS BAR

POWER SUPPLY LOAD

LOW RANGE ma

Fig. 1. Setup for shunting
meter.

above and adjust the power
supply for, say, 2 Amps.
Then slide the plus lead for
20 divided by 2 or 1/10 of
full scale. This will generally
prove to be adequate calibra-
tion if the standard is reason-
ably close. Later, when the
high current supply s
finished and a higher range
standard is available, it will
take almost no effort to
touch up the calibration.

If the shunt turns out to
be 10 inches long for 500
mA, then halfway there, or 5
inches up from the cold end,

Fig. 2. Multirvange ammeter,

will give a 1000 mA or 1
Amp shunt,

A multi-range ammeter was
constructed with this method
in less time than it used to
take to make a single shunt.
Again, since the meter and its
leads are carrying only 50 uA
or 5 mA {whatever the basic
movement is), then a chedp
mul ti-position  switch and
light hook-up wire will do the
job, Number 22 wire may be
used for shunts up to zbout 1
A.

This should get some of
those low range mA meters
out of the junk box and into
circulation. And isn’t that
like geiting a new meter for
an old one? Although a 5 mA
meter was used in this
example, other meters may
be used. m
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THE &4ths SCALE
(4X SIZE)

& 16

T;lll[!,!]i[lﬂ_‘lﬂilli!I,l]l||1l|llli

32

Fig. 1.

ften, during the con-
' struction of UHF equip-
ment, the amateur radio
operator may be slightly
hindered by his unfamiliarity
with precision measuring
tocls. Due to the need for
precise measurements of
lengths and diameters of com-
ponents used at UHF fre-
quencies, a brief discussion of
some common  measuring
tools might be appropriate.
The first measuring tool
and the most common is the
scale, more commonly known
as a ruler. A scale may not
seem to be a very accurate
measuring tool but, with the
proper scale, lengths to
5/1000 of an inch can be
measured. The best type of
scale for general use is made
of steel for lasting accuracy,
short, between 6 and 12
inches long, so as not to be
awkward, relatively narrow,
and thin, approximately 1/32
of an inch thick, to help
prevent parallax. A precision
scale is usually graduated in
sixty-fourths, as shown in
Fig. 1, or hundredths, as
shown in Fig. 2, of an inch. A
common precision metric
scale is usually graduated in
half millimeters. The fine
divisions on these scales are
not desighed to wreck the
reader's eyes but are
necessary to achieve the
highest possible accuracy.
Now, with the proper scale
selected, some tips for using
it properly are appropriate.

THE t00ths SCALE
{4X SIZE)

Fig. 2.
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Dennis Kehl
3205 Conrad Dr.
Racine WI 53404

Micrometers for Microwaves

- - the art of delicate measurment

Usually a scale's graduations
start at the end of the scale;
however, if the scale is old, its
ends are rounded from use,
making it difficult to start at
zero. For greatest accuracy,
align the first inch mark on
the scale with the edge of the
stock or starting point.
Another tip is not to measure
with the scale flat on the
work piece, but with it tipped
up on iis edge to minimize
parallax.

The other common
measuring tool that will be
discussed is the micrometer.
A micrometer is a very handy
tool to have around when
building UHF equipment. All
micrometers that read in
inches are graduated in
thousandths of an inch and
have a range starting from 0-1
inch up to and beyond &0
inches. A good micrometer
that will last indefinitely can
usually be purchased for
approximately 20 dollars.
Care must be exercised when
using a micrometer, because
it is a precision measuring
tool. 1t must not be dropped
and must be kept clean at all
times.

Before using the micro-
meter, the measuring surfaces
of the fool must be cleaned.
Do this by lightly closing the

micrometer’s anvils over a
clean piece of paper and
sliding it off the paper.

To use the micrometer,
first close the tool down
gently onto the work to be
measured. Then, to read the
micrometer, as shown in Fig.
3, first count the number of
tenths of an inch on the
sleeve, then count the num-
ber of quarter tenths of an
inch on the sleeve, then count
the number of divisions or
thousandths of an inch from
the zero mark on the thimble
to the reference line on the
sleeve, and then add these
three numbers together to
obtain the reading. If a metric
micrometer, as shown in Fig.

REFERENCE
LINE

4 is to be read, the same
principle is used. First, the
millimeters are read above the
reference line on the slesve,
then the half millimeters are
read below the reference line
on the sleeve, and finally the
_hundredths of a millimeter
are read on the thimble. Add
these three numbers together
to obtain the reading.

This article was not
intended to thoroughly cover
all the aspects of precision
measuring, but it should serve
as a refresher on the basics of
measuring with a scale and
micrometer, to speed work

on projects and to help
increase the quality of
projects, m
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Fig. 3. The micrometer.
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Fig. 4. The metric micrameter.



SST T-1 RANDOM WIRE ANTENNA TUNER

Larsen Antennas

All band operation 4-1/4 x 2-3/8. Built-in . : ;
(160-10 meters) with neon tune-up indicatox. to fit Any Mobile Unit
fnosﬁl any 2%6(‘)!3%&?% guaraé]teed 1;for
ength wire, a ays. Compact — easy n "
to use. Only $29.95 'sen ntennos

?ower capability. Ideal

or portable or home postpaid (add sales tax
in CA).

- operation. A must for Magnetic Mount or Gutter Clamp 5/8 wave — $38.50
Field Day. Bize: 2 x Specify, 2 metars, 220, 450. 1."4 wave — $18.50
3/8" single hote mount 318 x::: g2
CES Touch Tone
Pads — $49.95 ea. talk SI I N KY| SR
® Model 200 — power kit
acoustic coup- % A LOT of antenna in a LETTLE space
fling ®Model 210 l New Slinky® dipole* with helical
g piouning o loading radiates a good signal at 1/10
el ie ot ﬁl for ap Economy Price? wavelength long!

helds

CES Meodel 220
CES can now offer
you a TOWUCH-
TONE* back for
Standard Cemmuni-
cations hand held
radios. This is the
complete back
assembly with the
TOUCH-TONME*
encoder mounted
and ready to plug
into the gprivate
channel connector.
Also included is an
LED tone gen-
eration indicator
and an external tone

THAT'S RIGHT!
introducing the ECONO-LINE

Modei Input Output Typical Frequency Price
702 B5.20W 50-90W 10 in/70 out 143-149 MHz $139.00
F02B 1-4W. 60-30W 1 1n/70o0ut 143-149 MHz $189.00

TPL COMMUNICATIONS
quality and reliability at an economy
price. The new Econo-Line gives you
everything that yvou've come to expect
from TPL at a real cost reduction. The
latest mechanical and electronic construc-
tion technigues combine to make the
Eccno-Line your best amplifier wvalue,
Unique broad-band circuitry reguires no
tuning throughout the entire 2-meter band
and adjacent MARS channels, See these
great new additions to the TRL COMMUN-
ICATIONS product line at your favaorite
amateur radio dealer.

For prices and specifications please write
for our Amateur Products Summary! FCC
type accepted power amplifiers alsc avail-

Now get

*patent No. 3.858,220
DG FERSHCTINE VIEW

AL0N SUPPORT
3

Li
ACSH/Y 50-0ik CoAT 10 SET
SO FEET SUPPLED

a2 hprne E-TURK COAL BALUK CBIL

it @ &

TIERGLASS MSULATOR CI0  pe "y gy

FOR TumtwG. ADJUST
MEER Bf

EaPamD TURAS.

HE 3 FRORT Wi

= This electrically small80/75, 4¢, & 20 meter antenna operates
at any iength from 24 to 70 feet = no extra balun or transmatch

needed » portable—erects & storas in minutes = small
enough tofit in attic or aparment = fulllegal power = low SWR
over complete 8G/75, 40, K 20 meter bands » much lower atme-
spheric noise pickup than a vartical and needs no radials + kit
includes a pair of spaciaily-made 4-inch dia. by 4-inch long
cofs, containing 335 feet of radiating cenductor, balun, 50 #.
RG58/U coax, PL253 connector. nylon rope & instsuction man-

deviatjen adjust- able. Please cal! or write for a copy of ual * nowin use by US Dept. of State, US Army. radic schools,
ment. TPL's Commercial Products Summary. plus thousands of hams the world over.
-
Ge on he =2 hIO‘A, | | i Novice Crystals
t t Ly - {Specify Band Only)

Let Tufts put vou there!

TWO METER

O%M@w

e 146A : COMMERCIAL QUALITY CRYSTALS IN STOCK
s NICAD Batteries AT AMATEUR PRICES! Standard ® lcom @ Heathkit ® Ken ® NOW .20 Crystals
® Base charger ' & Clegg ® Regency ® Wilson ® VHF Eng Mo toTO\a Wi ? Wl
. m ) ® Drake ® And Others! Bt
® Touch Tone pad — installed : $4,50 @ Lifetime Guaranice
& working 300
o 4 Channels of crystals — +Jofe MakelModel Xmit Freg. Rec. Freq.
34-94/94-94 plus 2 channels
of your choice
® Deluxe leather case T
e Rubhber antenna Walkie Talkie 146 A T
ONLY $339.00 @ Standard
Communications —
Name Call MasterCharge
A et American E?(p'ress
City el Zio BankAmericard
Dyt accepted on
‘ i ol e MQST items!
'Radio Electronics SaliHER
386 Maln Street Prices FOB Medford
Medford MA 02155 MA. All units can be

(617) 395-8280

New England’s

Friendliest Ham Store

FREE Gift With Every Order!

[1 Check enclosed

[ BankAmericard [ MasterCharge [ American Express

Credit card #

Interbank #

shipped URS. MA resi-
dents add 5% sales tax.
Orders over $1000

Signature

ALL SALES FINAL !

Card expiration date

deduct 5%. Add $3.00
for shipping & handling
on ali orders.
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3-5-6-10 ELEMENTS

Proven performance from rugeged, [ull size, & meter beams.
Element spacings and lengths huve been carefuily engineered to
give best pattern, high forward gain, good front to back ratie
and broad frecuency response.

Booms are .038 wall and elements are 3/4" - 5/8" 048 wail
seamless chrome [finish aluminum tubing. The 3 and & element
bewms have 1 3/8" 1/ booms, TheGand 10element keams
have 1 5/8" - 1 1/2" beoms. All brackeis are beavy gauge
formed aium Bright {inishcad plated ubolts sreadjusiable
for up to I 5/8" mast on 3 and 5 element and 2" on 6 and 18
element beams. All models may be mouated for borizontal or
wertieal polarization.

New features include zdjustable length elements, kilowatt Reddi
Mateh and built-in coax fitting for direct 52 ohm feed. These
beams are factory marked and supplied with instructions for
quink assembly.

Descrapiion 3 element 5 elamant B element 10 elemen;
Model No. AS0-3 ASNS L5065 ASC-10
Boom Lngth &' 17 o 24

Lon: L 147 - 117 117

Turn Radivs @ 78" L 1

Fad, Gamn T5¢B 2548 11.5¢8

FIB Ratio 20¢8 2= da 26d3 28 d8
Weight 7tz 1113 18 1% 25 Ihs.

pe¥

RINGO

RANGER
for FM

45dB" — 6 dB"’
Omnidirectional
GAIN
BASE STATION
ANTENNAS

FOR
MAXIMUM
PERFORMANCE
AND
VALUE

Cush Craft has created another first by making the
world’'s most popular 2 meter antenna twice as good,
The new Ringo Ranger is developed from the basic
AR-2 with three half waves in phase and a2 one eighth
wave matching stub. Ringo Ranger gives an extremely
lew angle of radiation for better signal coverage. It is
tunable over a broad frequency range and perfectly
matched to 52 ohm coax.
ARX-2, 137-160 MHz, 4 Tbs., 1127
ARX-220, 220-225 MHz, 3 Ilbs.,, 75"
ARX-450, 435-450 MHz, 3 Ibs, 39"
* Reference % wave dipole.
** Reference 1§ wave whip used as gain standard by many
manufacturers,
Work full quieting into more repeaters and extiend the
radius of your direct contacts with the mew Ringo
Ranger.
You can up date your present AR-2 Ringo with the
simple addition of this extende. kit. The kit includes
the phasing network and necessary element extensions.
The only modifications reguired are eagy to make saw
slits in the top section of your antenna.

ARX-2K CONVERSION KIT

2 METER

ANTENNAS F M

A-FM RINGO 3.75 dB Gain (reforenee 3 wave whip), Hilf wave length an-
tennas with direct de ground, 52 ohim feed takes PL-250, low angle of radin-
tion with 1-]1 SWR. Factery preassembled and ready lo install, & meter
partly prewsembled. all but 450 Mz take 13" must. There are more Ringos
in use Lhas all other FM anlenna: combined.

Mode! Number AR-2 ARG AR-22)  AR-WD
Frequency MHz 135175 53-34 220225 448D
Power -Hdlg. Watts 100 jal 100 =0
Wind arex sg. ft il 37 2 $loy

83 POLE Up to 8 dB Gain a % wave dipole. Overall antennz lesglh
7 Mz — 23 22 MEHz — 1, 435 MHz — 9" paitern 3507 - § 4 gain,
183° « 8 dB gam. 52 ohimn Zeed takes PL 255 connsctor. Package deu 4
complete dipols assemblies en mouhting booms, hartss and all handware.
Vertlcal support mast not supplied,
AFM-ID  144-150 MHz, 1000 walts, wind area 268 sq. it
AFM-24D 220 - 225 MHy, 1000 wasts, wind aren 183 sq. ft.
AFM4D 435 - 250 MHx J0O0O watts, wind area 113 sg ft

D-POWER PACK The big
twa AIMT-11 Fagis wit
23| hardware Foramrd g
2%

2 woom

s gives 3 4B gain

Al-VEK, complete 4 elzment stacking kit
Alt-BK, 4 glement coax narmess oaly
Al4T-VFE, complete 11 elemsnl stacking kit
Al47-ER, 11 ¢lement coax harness only
A445-SKE, 8 + 11 ctement coax hamess only

F-4.6-11 ELEMENT YaGis The standard of comparison in VHF-UHF com-
murieatings, now cut for FM and vertical polarization. The four and six ele
uz b€ lower ade mounted. All nre rmled at 1000 walls wiltk
FL-25% connectors.

1

Ad23-11

AN49-S

=, 1740 =

us 5 Fhe, 727 2 bz, 18
13 £ 11,25
45 [0
pa4 a2 a2 0
146-148 146-148 £40-45) MO-£3G

F-FM TWIST 124 dB Caia: Ten elements horizontal polarizs
end covérnge and ten elements vertical polarization for FM coverage. For-
wird galn 12,4 dB. F/B ratio 22 dB, boom length 130", weighl 10 ibs., Jongest
element 407, 52 chm Reddl Mnleh driven elewients talie PL-239 connectors,
uses Lwo separats Feed lines,

AL57-20T 145 - 147 MHz, 1000 watts, wind ants 1.42 sq, ft.

HIGH PERFORMANCE
VHF YAGIS

3/4 ,1-1/4, 2 METER BEAMS

The standard of comparlson in amateur VHF/UEF communica-
tions Cush Craft yagis combine all out perfermance and relia-
bility with optimum size for ease of assembly and mounting at
¥our site.

Lightweight yet rugged, the antennss have 37167 G. D. solid
zluminem clement 2 ¥
duty formed bracke!

are I and 7/4" 0. D,
rmed aluminum h
0.D. masts. Thiy can nuounted
polacizatien. Complete insiructions
Teperter opération.

uminum

nible

adju

fer horizontal or verti
data on 2 meter

New featurcs include a kilowatt Reddi Match for direcl 52 ahm
conxizl feed with a standicd PL-259 {ilting. All elements ave
spaced at .2 wavelength and tapered for improved bandwidth,

Model Ne. Algay Alda-11 A22001 AS430-11
De stion 2m 2m 1hm im
- 7 L) 11 n

28" 144" 162 57
4 & 4 3
iidB i3dB 1348 13a8
26 a8 8 a8 28d38 7& dad
48 42 ol a2
Tt Yig! el fw?

VHF/UHF BEAMS

AB0-3 § 27.50 Al144-7 19.95
AS50-5 392.50 A144-11 2495
AS0-6 59.50 A430-11 19.95
AB0-10 89.50

—— AMATEUR FM ANTENNAS ——

A147-4 $ 15.95 AFM-44D 4750
A147-11 24.95 AR-2 18.50
A147-20T  47.50 AR-6 2450
A147-22 69.50 AR-25 21.50
A220-7 18.95 AR-220 18.50
A220-11 22.95 AR-450 18.50
A449-6 15.95 ARX-2 28.50
A449-11 21.95 ARX-2ZK  11.95
AFM-4D 53.50 ARX-220 238.50
AFM-24D 49.50 ARX-450 28.50

Send
SASE
for a reprint of
this catalog!




Now It’s Crystal Ia

Yes, now ICOM helps you steer clear of all the hassles of channel crystals. The new
EC.228 is the same surprising radio yvou've come to know and love as the IC-224,
except that it is tolally crystal independent. Zero crystals. Sclid state engineering
enables you to program 23 channels of your choice without waiting. Now the
ICOM performance you've demanded comes with the convenience you've wanted,
with vour new 1C-228.  Price: $288.00

IC-21A 146 MHz FM 10W transceiver — $399

DV-21 Digital VFO — $299.
1C-21A

* Low intermod, due to MOS-FET RF Amp -and 5 heiical resonator
fiiter, plus 3 I.F, filters.

*1DC modulation contral provides for minimum bandwidth and
channel splatter.

*Virtually no intermod, due to MOS-FET RF amp and 5 helical
cavities in the front end plus FET mixer and 3 I.F. filters.

*Variable output power. {0 watts output or snother output
between 500 milliwatts and ten watts may be selected by an
external control.

= S.W.R. bridge, built right into the fronz panel of the IC-21A, is an
accurate meter for VHF S.W.R. bridge. An invaluable aid in VHF
antenna experiments!

* The IC-21A contains both the 117 V ac and the 13.6 V dc power
supplies.

bv-21
* The perfect companion for your IC-21 or IC-21A, the DV-21 isa
unique digital synthesizer to complete your ICOM 2 meter station.
The DV-21 will operate in 10 kHz steps over the entire 2 meter
band. It can also scan freguencies being used. Comnpletely separate
selection of the transmit and receive is as simple as touching the
keys. Release the mic switch, and the receive frequency is displayed.
There are also two programmable memories for your favorite
simplex-frequencies. You won’'t believe the features and versatility
of the DV-21 until you've tried it.
= Advanced feature of the DV-21 — the ability to capture 5 kHz
split tertiary with a 10 kHz synthesizes. The 0.5 kHz offset provides
the mean to get exactly on the freguency; but even in the scan
mode, the channel may be scanned and understood.
* The DV-21 has its own built-in 117 ac power supply as well as the
ability to operate from the 12 V dc line.

H ld -t'
o l @ Take hold of SSB with these

two low cost twins. ICOM'S new portable IC-202 and 1C-502 put it within
your reach wherever you are. You can take it with you to the hal tap, the
highways, or the beach. Three portable watts PEP on two meters or six!

Hello, DX! The ICOM quality and excellent receiver characteristics ol this
pair make bulky converters and low band rigs unnecessary for getting
started in 88B-VHF. You just add your linear amp, if you wish, connect to
the antenna, and DX! With the 202 you mayx talk through OSCAR Vi and
VII! Even transceive with an "up” receiving converter! The 1C-502, simi-
larly, makes use of six meters in ways that you would have always liked but
could never have before. In fact. there are so many things to try, it's like
opening a new band.

Take hold of Single Side Band. Take hoid of some excitement. Take two,

16-202
2 Miter SSB- 3 Watts PEP - Trug IF Hats Starsar
Switchod Deal Lights - inlernat Baflenss - £00%HE
VXQ Tunmg + 144.0,134.2 - B Morel - BIT!

Price: $254.00

582

# by B58 -
Savbchasc Dl
VRO« RITE
Price: $245.00

3 Wéalts, PEP - True IF Noise Blanket
Ligrs - intgrnal Battenes « B00KH:

Mo ICOM Infreduces 15 Channels of FM io Gal
The New IC-215: the FM Grabber

L
Tlyis i HOOM s first EM portable, and i pas good fim
Change vehicles, walk e i par i, el a hill
FM coqumunications go

batteries mako poriable FM really partable. while accessibl
make conversbon 1o extemal powsr and astensa fast and

exibility with ihe new 0215 FM poriabhe,

it Hlse i
sl BN o uadity

Lyl b

=T e R e

Frome moured cantrals and tup

maunied anbenng | o
Marrow Beer | BHMz = compadible s

spacing) 3 ﬁ.
18 chasaels {12 on sl | 3 prinrity) i ,—d o
Fully collapsible anismma

Compatkls maunt festure lap Seaftds
antznna

Druad pesacer {1 wtts Frigh /00 may bos,
Aorbeal)

Exiemal prmes nnd antose Smm

[ ——T— [ g =
=3

-

Lighsed dial
and maer

o
Price: 5229.60

shouider strap: connecion for murma? power sl wprakes: § farg lie C balledes

ICOM

Woumr rw 1C-215 comes supped with: § pemalas channeis: hantheld mie. with feotectng chse:
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There is no substitute for quality, performance.
or the satisfaction of owning the very best.

Hence, the incomparable Hy-Gain 3750 Amateur
transceiver, The 3750 covers all amateur bands
1.8-30 MHz (160-10 meters). It utilizes advanced
Phase-Lock-Loop circuitry with dual gate MOS
FET's at all critical RF amplifier and mixer stages.
There's a rotating dial for easy band-scanning and an
electronic frequency counter with digital readout
and a memory display that remembers frequencies at
the flip of a switch. And that's just the beginning.

Matching speaker unit (3854) and complete
external VFO (3B55) also available.

See the incomparable Hy-Gain 3750 at your radio
dealer or write Department MM. There is no substitute.

3954 — $59.95 3750 — $1895.00

There is no
substitute.

®
-Ijain

Amateur Radio Systems.

Hy-Quad
10-15-20 Meter
Antenna 3-vands,

2 elements, 1 package

Complete from
Hy-Gain.

& Individially tened gemma matches of each band.
E []

on all bands.
diameter

1 al resomnan
1.0/4" o 21

| prwrs wilh mase.
lengehi 8
* Spreaders 2 overail.
* Turming rad 36
= Walghs just 42 lbs. complete.

Crder Mo, 244

$219.95

MULTI-BAND HY-Q TRAP DOUBLETS

Hy Traps gﬂ k;

M Install Horizontally or as Inverted ¥
M Super-Strength Aluminum Clad Wire
B Weatherproof Center and End Insulators

Installed horizontally or asan inverted V, Hy-Gain doublets
with Hy-@ traps deliver true half wavelenpth performasce
vn every desipn frequency. Matched traps, individually g
tuned for va ind fealure larpe diameter coils that develop
an exceptionally favorable LiC rat:o and very high @ per
jormanc: Mechanically sup H 1
1ngs pravide maximum protecti
coil. Fed with 52 ohm coax,

iy deteriorai:on from szl
streteh. withstand hurricane-like o
1.5:1 on all Bands Strong. lightw weatherpronl center
insulators @re malded from high impacet cxcolac. Hardware s
iridate treated to MIL specs. Henvily serrated 7-inch end
msulators melded from high impact cycolae inerease leakage
path to approximately 12 inches.

~, CENTER INSULATOR for
"~ Multi-Band Doublets Model €I
weathe: prool Medal C1
< from h ac Hurdware
iridite treated to MIL specs. Accepts %47 ar
#* coaxial eable. Shpg Wi, 0,6 1bs. $5.95
Crder No. 155
PORTABLE ANTENNAS
Rugged. durable, continuously loaded antennas designed for
partable applications. Censtructed to withstand rough han-
dling. Completely insulated with vinyl coating. Gan be bent at
all angles without destroying or cracking protective finisn.
Cannot be accidentally shorted oul.

Stzong, lightwe

Frequency 136-470 MHz {specity model )
VSWR 2010 1 or lass
Loading Cail Plated wire, silver soider, cad. platea

brass base
Model 274 —$9.00 Mocel 275 — $7.00 Model 269 — $7.00

MOBEL 2B0M tor 40 ang 80 meters. 100 1073 overall, Tasss
Order No 3gp TRRTAT legal power. Shpg Wi, 7.5 105.849.95
MODEL 58DQ for 10, 15, 20, 40 and BO mete

maximum legal power. Shpy. W1
Order No. 383

44 overall. Takes
2lbs 570.95

BROAD BAND DOUBLET BALUN for 10
thrz 80 Meters Model BN-86

The model BN belun provides opimum
balance of sower 16 both sides of uny doublet
and vastly in ansfer of energy
tfram feediine ta antenna, Power capacity is
1| KW D). Features weat hurproof construction
and builtan mounting brackets. $15.95
Shpg. Wi 1 b Order No. 242

Hy-Gain SINGLE BAND DOUBLET Model HD-4

nstalls horizentally or as
i 1ing insirue-
min-

" END INSULATORS
for Doublets Madel EI

Rugged 7-inch end insulators are molded from high 1mpact
cycolae that 18 heavily serrated to increase leakage path te
approximately 12 mehes. Availabie in pairs only, Shpg Wi,
04 1bs $3.95 Qrder No. 156

Super 5 A//
3-Element Thunderbird T e  airet
for 10, 15 and 20 Meters - et

s N “*—s-_im__'* T
Model THIMK3 o . ‘M L=t
Price: $119.95 ~ — ] b=
Hy-Gain's Super 3-element il X THEDXX ik
Thunderbird delivers outstanding perform- Electrical
ance on 10, 15 and 20 metérs. The Gain—average 8.7dB 84B
TH3MK3 features separate and matched Front-to-back ratio 25dB 25dB
Hy-Q traps for each band, and feeds with 52 | SWR (at resonance) Less than Less than
ohm coax. Hy-Gain Beta Match presents | 1.5:1 o 1.5:1
tapered impedance for most efficient | Impedance 50 ohms 50 chms
3 band matching. and provides DC ground | Power rating Max legal Max legal
to eliminate precipitation swztic. The 3es i
TH3Mk3 delivers maxdmum F/B ratio, Mechanical
and SWR less than 1.5:1 at resonance on Longest element 3Ly 27
all bands. its mechanically superior Boom length 24' 14"
construction features taper swaged slotted Turning radius 20 157"
tubing for easy adjustment and larger Wind load at 80 MPH 156 Ibs. 103.2 ibs.
diametec. Comes equipped with heavy Maximum wind survival 100 MPH 100 MPH
tiltable boom-te-mast clamp. Hy-Gain Met weight 57 Ibs. 36 Ibs.
ferrite balun BN-86 is recommended for Mast diameter accepted 1%" to 212" 114" to 212"
use with the TH3MK3. Surface area 6.1 sq. i 403 sq. ft.

6-Element Super Thunderbird DX
for 10, 15 and 20 Meters Model TH6DXX

Price: $239.95

The Super Thunderbird THEDXX offers the
ullimate in tibander performance and
mechanical reliability for 10, 15 and

20 melers. Separate Hy-Q traps, featuring
large diarneter ceils that develop an
exceptionally favorable L/C ratic and very
high @, provide peak performance oneach
band whether working phone or CW.
Exclusive Hy-Gain beta match, factory
pretuned, insures maximum gain and
F/B ratio without compromise. The
THEDXX feeds with 52 ohm coaxial cable
and delivers less than 1.5:1 SWR on all
bands. Mechanically superior construction
features taper swaged, slotted tubing for
easy adjustrment and readjustment, and
for |arges diameter and less wind loading.
Full circumlerence compression clamps
replace seli-tapping sheet metal screws.
Includes large diameter, heavy gauge
aluminum boom, heavy cast aluminum
boom-to-mast clamp, and heavy gauge
machine formed element-to-boom
brackets. Hy-Gain's fersite balun BN-86 is
recommended for use with the THGDXX.




* Remote

s Motor
Canlrojied

SWITCH

e Contrel unit works on 1104220
VAG. 50760 Hz, and supplies
necessary DG to motor.
Excellent for single coax feed to
muliiband quads or arrays of
monobanders. The five positions
aitow a single coax feed 1o three
beams and two dipofes. or other
similar combinatians.

Control cable {not supplied)
same as for HAM-M ratator.
Selects antennas remalely,
grounds all unused antennas.
GND position grounds all an-
tennas when leaving station.
"Rain-Hat™" construction shiglds
motor and switches.

Motor: 24 VACG, 2 amp. Lubrica-
tion good to —40°F,

Swilch RF Gapability: Maximum
legal limit.  Price: $120.00

COMMUNICATIONS
RECEIVER

SSR-1

« Synthesized « General Coverage

* Low Cost » All Solid State » Buill-in AC
Power Supply + Selectable Sjdebands

* Exceltent Performance

PRELIMINARY SPECIFICATIONS: « Coverage: 500 kHz 1o
30 MHz » Frequency can be read agcuralely fo balier Jhan
5 kHz « Sensitivity tymically .5 microvelis for 15 0B S+N/N
SSB and better than 2 micrgvoilts for 1C dB S+N/N. AM
e Selectable sidebands « Built-in power supply: 117/234
VAG = 20% s« If the AC power source [ails the unit swilches
automaticatiy 1o an internal pallery pack which uses eight
D-cells (nol supplied} » For reduced curreni drain on DC
operzlion the dials do ret light uo uniess a red puskbution
on the fron! panel is depressed.

The perlormance, versaulity, size and iow cosl of the
SSR-1 make it ideal for use as a stand-by amateur or
novice-amateur receiver, shorl wave receiver, CB manitor
receiver, or general purpese laboratory receiver.

Price: $350.00

GENERAL: # All amaleur bands 10 thru 80 melers in seven
600 kHz ranges ® Solid State YFO with 1 kHz dlal divisions
® Mcdes 5SB Upper and Lower, CW and AM e Built-in
Sidetone and automalic T/R switching on CW # 30 tubes
and semi-conductiors » Dimensions: 557H, 10347W 143"
D (14.0 x 27.3 x 36.5 c¢m). WL: 6 Ibs. (7.3 kg).

TRANSMIT: # VOX or PTT on S55B or AM @ Inpul Power:
§58. 300 walls PEP: AM. 260 walts P EP. controlled
carner ¢ompalble with SSB lincars; CW, 260 watls »
Adjustable pi-network.

RECEIVE: # Sensitivity betler than ¥ uV for 10 dB S/N &
I.F. Selectivity 2.1 kHz & & dB, 3.8 kHz @ &G ¢B. @ AGC
lull en feceive modes, variable with RF gan conirol, fast
attack and slow release with noise pulse suppression @
Diode Detector for AM reception. Price: $599.00

34-PNB Plug-in Noise Blanker . .. . 100.00
FF-1 Crystal Control Unit. ... .... 46.95
MMK-3 Mobile Mount. . ........., 7.00
RV-4C Remote VFO . . ... .. .... 120.00

TR-4C sioeeanD TRANSCEIVER

POWER SUPPLIES
AC-4 Power Supply $120.00
DC-4 Power Supply . .. ... ..... 135.00

MATCHING NETWORKS

MHM-3 MN-2000
200 wails 2000 watts PEP

Price: $110.00 Price: $220.00

General: e Integral Waltmeler reads loward power in
alts ard VSWH direcily; can be calibrzled to read re-
i power & Malches 50 ohm iransmitier oulput to coax
anlenana leediine witn VSWA of at least $:1 » Covers ham
bands 80 thru 70 melers & Swilches in or oul wilh front
panal swilch ® Size: 5la"H, 10X47W, 8" (14.0 x 27.3 x
20.3 em), MN-2000, 14%"D (36.5 cm),
& Contirucus Duly Cutput: MMN-4, 200 walts; MN-2000,
1000 walts (2000 walts PEP} & MN-2000 onfy: Up 1o 3 an-
terina connectors selecled by front panel swilch,

RF
WATTMETERS

w-4
wv-4
Reads forwaré and reflected power direcily in

1.8-54 MHz Price: § 72.00
20-200 MHz Price: S 84.00

walls (VSWA from nomogrem). Two scales in

each Grrection. Size: 5137H, 3XYW, 4"D (140 x
8.5 x 102 cm)

Mode Full Scae Calratior Accuracy
Wed 200 walis (3% of reading — 2 wails)

2000 wats  t15% of reading - 20 walts}

100 watls =[5% of reading = 1 watt }
1000 watts +{5% of reading -+ 10 watts)

WV-3

2 Meter FM Portable Transceiver

Vodel TR-33C

Amateur Net $229.95

® SCPC* Freguency Control

® 12 Channels with Selectable Xmtr Offsets.
® Ail FET Front-end and Crystal Filter for

Superb Receiver Intermod Rejection.

@® Expanded Antenna Choice.

® |_ow Receiver Battery Drain.

® Traditional R. L. Drake Service Backup.
® Single Crystal Per Channel.

Linear
Amgplifier

L-4B

L-48B Linear Amplifier . ... ....... 895.00
® 2000 Watts PEP-SSB ® Class B Grounded-
Grid — two 3-500Z Tubes ® Broad Band
Tuned-lnput ® RF Negative Feedback @
Transmitting AGC ® Directional Wattmeter
® Two Tautband Suspension Meters ® L-4B
13-15/16" W, 7-7/8" H, 145/16"" D. Wt.:
32 ibs. ® Power Supply 6-3/4" W, 7-7/8" H,
117 D, Wt.: 43 Ibs.

POWER SUPPLIES

AC 4 Power Supply . ........... $120.00
DC 4 Power Supply .. ........... 135.00

o01v1y> oiavd QLINL

Drake TVI Filters

High Pass Filters
for TV Sets

provide more than 40 dB attenuation at 52 MHz
and lower. Protect the TV setfrom amateur
transmilters &-160 meters.

#odel No. 1603
Drake TV-300-HP
For 300 ohm twin lead
Price: $ 7.95

Model No. 1610
Drake TV-75-HP

For 75 ohm TV coaxial
cable; TV lype

connectors installed
Price: § 9.9%

LOW PASS FILTERS FOR TRANSMITTERS

have four pi sections for sharp cut off
below channel 2, and tc attenuate trans-
mitter harmonics falling in any TV chan-
nel and fm band. 52 ohm. S0-239
connectors built in.

Model No. 1608 Drake TV-3300-LP

100G watts max. below 30
MHz. Attenuation betler than
80dB above 41 MHz. Helps
TV ifinterference, as well as
TV front-end probiems.
Price: $19.95

Model No, 1609 Drake TV-5200-LP

200watts to 52 MHz. ldeal
for six meters. For operation
below six meters. use
TV-3300-LP or TV-42-LP.
Price: $19.85

Model No. 1605 Drake TV-42-LP

15 & tour section fiter channels for transmitlers
designed with 43.2 MHz operating at 30 MHz and

cut-offand extremely high |lower. Hated 100 watts input.
attenuation in all TV Price: $10.85

SLANL
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hf engineering

THE WORLD’S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX28C

28-35 MHz FM receiver with 2

pole 10.7 MHz crystal filtes 59.95 PRI A RF28 Kit 10 meter RF front end 10.7 MHz
RXS50C Kit 30-60 MHz revr w2 pole 10.7 output . - 50
MHz crystal filter ! 59.95 RF50 Kit 6 meter RF :ront end 10.7 \{HL
RX144C Kit . 140-170 MHz revr w2 pole output 12.50
. 10.7 MHz crystal filter . 69.95 RF144D Kit . 2 meter RF front end 10.7 MHz
RX144C W/T. same asabove — factoly wired output . 17.50
and tested . - - 11455 RF220D Kit . 220 MHz RF front end 10.7 M
RX220CKit . 210-240 MHz reve w2 pole Sy t 1750
10.7 MHz crystal filter . 69.95 RF432 Kit 432 MHz RF front end 10.7 MHz
RX220C W{T  same as above — factory wired - output . . 2750
and tested . . 114.95 IF 10.7F Kit . 10.7 MHz [F mudule 1ncludes 2
RX432C Kit . 432 MHz rovr w/2 pole 10 7 4 pole crystal filter . . 27.50
MHz crystal filter . . 79.95 FM455 Kit 455 KHz IF stage plus I“M %
RXC¥ accessory filter for above receiver A detector . . 17.50
kits gives 70 dB ad.]ar,em channel AS2 Kit audio and squel._h board 15.00
rejection . . . . 830
TX144B Kit .  transmitter exciter — T watt — TRANSMITTERS
2 meters . .$:29:95 TX432B Kit. . teansmitter exciter 432 MHz 39.95
TX144B W/T.. same as above — Factnrv w1red TX432B W/T . same as above - factory wired
and tested 3 5 49.95 and tested : 59.95
TX220B Kit . . transmittér exciter — 1 walt - TX150 Kit .. 300 milliwatt, complete 2
220 MHz . . . 29.95 meter transmitter,
TX220B W/T. . same asabove — fﬂctory wired less crystal and mike 19.95
and tested . | 49.95
PA2S(HH Kit. 2 r;\eter power amp — kit | win POWER AMPLIFIERS
— 25w out with solid state switch- . |
ing, case, connectars 59.95 PA144/25 Kit . ;1;11\;[.‘;1'“[0 PA144/15 kit except ot
B GG =R biie —taclory wired PA220/15 Kit . similar to PAI44/15 Tor 220 MHz  39.95
and tested 74.95 PA432/10 Ki PAL44
PA40L0H Kit . 2 meter power amp — 10w in — it . power amp — similar to PA144/15
7 except 10w and 432 MHz . 49.95
40w out — relay switching . 59.95 PAL4D/10 10w | 140 ]
PA4010H W/T . same as above — factory wired = ekl S 2L
amp — factory wired and tested . 179.95
grdtented : 7 S PA140/30 30w in - 140w out — 2 met
PA144/15 Kit . 2 meter power amp — twin — Pt ou T dme ?d aon
15w out — less case, connectors R FE ARG A o =
and switching 39.95
P515C Kit 15 amp — 12 volt regulated POWER SUPPLIES
power supply w/case, w/fold-back " ONV.P. adds over voliage protection to
cutrent limiting and uvervoitage your power supplies, 15 VDC max 9.05
21 protection . . .- 7995 PS3A Kit . 12 volt — power supply regulator
PS15C W/T same as above — facrorv wued card with fold back current
and tested . 04.95 limiting / 8.95
PSZ5C Kit 25amp — 12 volt regu.lated FS3012 new commercial duty 30 amp
power supply w/case, w/fold-back 12 VDC regulated power supply
current limiting and overvoltage wfcase, wffoldback current limit-
protection 129.95 ing apd over voltuge protection,
BS25C W/T same as above — factor\' wired wired and tested e . 23995
and tested B . 149.95 1
5 -':‘a‘lmu.n.l.\ﬁ.
RP‘I%B Kit fepEaiite 18 R : TBA REPEATERS RPT144 . repeater — 15 watt — 2 meter —
RPT28 repe:dter — 10 meter, wired &. i factory wired and tested . 69595
RPTSO Kit ::;teater I TB; & RPT220 repeater — 15 watt — 220 MHz —
RPT50 . . repeater — 6 meter, wued & tested TBA == 9 ictory “Lm:d jua teflccl = g
! = RPT432 repeater — 10 watt — 432 MHz
RPTI44 Kit . repeater — 2 meter — 15w — 1 1 ) e i
H factory wired and tested . 74993
complete (less crystals) . . . . 465.95 = DPLX 144 2 meter, 600 KHz spaced duplexer
RPT220 Kit . repeater — 220 MHz — 15w — wired and tuned to frequency . . 399.95
vk e R iy pr B0 it i
" (leP;s ety g sege tuned to frequency . . 399.95
TRX 144 Kit . case and all components to build
15 watt 10 channel scanning 2 TRANSCEIVERS OTHER PRODUCTS BY VHF ENGINEERING
meter transceiver (less mike and
crystals) ; 215.95 ~ o T : s
TRX 220 Kit. same as above except for 220 MHz 219.95 o o CD1 Kit e L i
TRX 432 Kit . same as above except 10 watt and L Xe : w/ diode switching . . =2
< CD2 Xir 10 channel xmit deck w,s\utch
254.95
432MHz . . ... 254. and trimmers - .. 1495
CD-3 Kit . UHF version of CD- 1 dcck needed
SYNTHESIZERS for 432 multi-channel operations . 12.95
SYN II Kit 2 meter synthesizer, transmit offsets A i of
programmable from 100 KHz - 10 COR2 Kit t:;omplele COR with 3 second and L
e . 3 minute timers . 5 o "
::';]:;te(l%a“ offsets with optional 169.95 : s _‘5 SC3 Kit 10 channel anto-scan adapter .
g ! ¥ - B for RX with priority. 95
SYNII same as above, wired and tested 239.95 L 1 T Crystals westedk ihostrepsaterand eims
plex pairs from 146.0-147.0 (each) 5.00
CWID Kit 159 bit, field programmable, code
. WALKIE TALKIES identifier with built-in squelch tail
HT 144B Kit.  Z meter, 2w, 4 channei, hand
and IP timers 39.95
llliiél;ezc:]%egle‘;‘;m crystals for 129.95 CWID . wired and tested, not programmed  54.95
NICAD battery pack, 12 VDC % arnp ] 29.95 CW!D . wired and tested, programmed 59.93
Microphone . 2,000 ohm dynamic mike with
NICAD . . battery charger . . . 893 P B e ool 9.05
Rubber Duck . 2 meter, with male BNC con- fo AL EURUT0E i :
nector . . £ Al i




Build a2 meter or 220 MHz Transceiver

RX144C or RX220C Receiver Kit

)

A

s o

SENSITIVITY .3uV for 20db quieting, SQUELCH
THRESHOLD .2uV. AUDIO OUTPUT 2 watts.
STABILITY  Dbetter than —.002, IMAGE
REJECTION 60db. SPURIOUS REJECTION
greater than 60db. IF REJECTION 80db. FIRST
IF 10.7 Mhz. SECOND 1F 455 Khz. BANDWIDTH
15 Khz at 3db, 60 Khz at 30db {40 Khz with
optional 4 pole filter). CRYSTAL 45 Mhz parallel
at 20pf (HC/25U holder).

$C-3 Scanner

Capable of scanning up to 10 channels. Scan delay
allows both sides of a conversation to be
monitored without the scan starting each time the
carrier drops. The priority feature allows the user
to program the scaaner 1o return te his faverite
channel whenever it is active.

Complete with cabinet, speaker, hardware, L.E.D.’s, all accessories and full assembly instructions.
(Crystals and microphone nol included.)

IF YOU ARE
ON 144, 220
OR 432

AND HAVE WORKED A REPEATER...
It was probably

this one.

The RPT 1443, APT 2208 and RPT 437 are RPT 144Bor RPT 220B Kix . .. _ ... $465.96
sait-contained — &' solid state machines. Cone RPT 432BKit. ..., . ... . _ 515.95
servatively reted, hal qualily components, RPT 1448 er RPT 220B

assares EXCELLENT RELIABILITY. Careful factory wired and tested . ... ..... 695.95

cansideration bas Heen given 12 Dotn e facing
and contral Hexibihty

RPT 432B factory wired and tested ...

10 Channel Scanning . . . 15 Watt
You can put it all together for only $219.95

PA144/15 - 15 Watt Power Amplifier

POWER GAIN; 12 db nominal, INPUT POWER; 2
watts max., INPUT VOLTAGE; 12 to 14 volts DC
negative ground, INPUT CURRENT; 4 amps max.,
STANDBY CURRENT; virtaally insignificant,
INSERTION LOSS; less than 1 db on receive,
DUTY CYCLE; 50% or less. Consists of drilled
ghass PC Board, heat sink and all components.

A ten channel receiver crystal deck which utilizes diode

switching to select the crystal position required.

TX 144B or TX2208B Transmitter Kit

A one watt exciter using four RF transistors, two diodes,
and one integrated circuit. The RF transistors are
operating well below their ratings allowing long keying
periods without damage. ® Nominal output 1% watts e
Deviation adjusted to 10KHz » IC audic with clipping and
active filter # All spurious outputs down 30db or more &
Temperature compensation crystal trimmer o Zener
regulated oscilfator @ Uses readily available 12 or 18 MHz
crystals (18MHz for 220} e All tuning coils prewound
Predrilled and tinned G-1¢ Circuit board

CD-2 Crystal Deck

Designed to provide multichannel operation for
the TX-series transmitters. It features an extra set
of contacts that may be ‘wired to the CD-1 crystal
deck for 10 channel transceive. The extra contacts
may aiso be used 10 switch L.E.D. indicators. The
switch has 11 positions.

Kit

WORK ALL REPEATERS WITH

SYNTHESIZER N

The Synthesizer |1 is a two meter frequency synthesizer.

Frequency is adjustable in 5 KHz steps from 140.00 MHz to 149.995 MHz with
its digital readour thumb wheel switching. Transmit offsets are digitally
programmed on a diode matrix, and caa range from 10 KHz 10 10 MHz No
additional components are necessary!
...... $169.95

OUR NEW

Wired and tested . . . . .. $239.95
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o T ARGONAUT, MODEL 509
Covers all Amateur bands 10-80 meters.
9 MHz crystal filter. 2.5 kHz bandwidth. 1.7
shape factor @ 6/50 dB points. Power
P R e required 12-15 VDC @ 150 mA receive, 800
Sy mA transmit at rated cutput. Construction:

aluminum chassis, top and front panel,
molded plastic end panels. Cream front
panel, walnut vinyl top and end trim. Size:
HWD 4% x 13" x 7"". Weight 6 Ibs.
LINEAR AMPLIFIER, MODEL 405

Covers all Amateur bands 10-80 meters.
50 wells output power, continuous sine

r TEN-TEC

wave. RF wattmeter. SWR meter. Power
required 12-15 VDC @ 8 A, max. Construc-
tion: aluminum chassis, top and front panei,
molded plastic side panels. Cream front
panel, walnut vinyl 1op and end trim. Size:
HWD 4% x 7' x 8", Weight 2% Ibs.

Argonaut, Model 509 .. .. ... _ ... $329.00

Linear Amplifier, Model 405 . ... .. 159.00
Power Supply. Model 251
(Will power both units) . .......... 79.00
Power Supply, Model 210
[Will power Argonaut only) .. ...... 2750

The new ultra-modern fully solid-state TRITON makes operating easier

and a lot more fon, without the limitations of vacuum fubes.
For one thing, you can change bands with the flick of a switch and no danger

of off-resonance damage. And no deterioration of performance with age.

But that's not all. A superlative 8-pole i-f filter and less than 2%
audio distortion, transmitting and receiving, makes it the smoothest

and cleanest signal on the air.

The TRITON IV specifications are impeccable. For selectivity, stability and
receiver sensitivity. And it has features such as full CW break-in, pre-
selectable ALC, off-set tuning, separate AC power supply, 12 VDC operation,
perfectly shaped CW wave form, built-in SWR bridge and on and on.

For new standards of $SB and CW communication, write for full details
or talk it over with your TEN-TEC dealer. We'd like to tell you why “They

TRITON IV $699.00

ACCESSORIES:

Model 240 One-Sixty Converter...$ 97.00

Model 244 Digital Readout ............ 197

Don’t Make 'Em Like They Used To™” makes Ham Radio even more fun.

Model 245 CW Filter
Moadel 249 Noise Blanker .
Model 252G Power Supply ... 99.00
LiTH Model 262G Power Supply/VOX.. 129.00

1elr

TEN-TEC

KR20-A ELECTRONIC KEYER
A fine instrument for all-around high perfor-
mance electronic keying. Paddle actuation
force is factory adjusted for rythmic smooth
keying. Contact adjustments on front.
Weighting factor factory set for optimum
smoopthness and articulation. Over-ride
“*straight key™ conveniently located for
emphasis, QRS sending or tune-up. Reed
relay output. Side-tone generator with
adjustable level. Self-completing characters.
Plug-in circuit board. For 117 VAC, 50-60
Hz or 6-14 VDC. Finished in cream and
walnut vinyl. PRICE $67.50

KR5-A ELECTRONIC KEYER

character keyers, as used in the KR20-A. Memories: Dit and dah. Individual defeat
P .0 switches.
RICE $15.00 Paddie Actuation Farce: 5-50 gms

KRB0 ELECTRONIC KEYER

A completely automatic electronic keyer fully

Power

Source: 117VAC, 50-60 Hz, 6-14

vDC

adjusisble 10 your operating style and preference,
speed. touch and weighting, the ratio of the length of
dits and dahs to the space between them. Seif-con-
trolled keyer 10 transmit your thoughts ciearly, artics-
lately ard almost effortiessiy. The iambic {sgueezel
feature allows the insertion of dits and dahs with
perfect timing.

An automatic weighting systam provides increased
character 10 space ratio at slower speeds, decreasing as
the speed is increased, keeping the balance betwean

Finish: Cream front, walnut vinyl top and
side panel trim.

Output: Reed relay. Contact rating 15 VA,
400 V. max.

Paddles: Torgue drive with ball
pivort.

Side-tone: 500 Hz tone.

Adjustable cutput to 1 volt.

Size HWD: 2% x 5% x 8%

Weight: 13% Ibs.

bearing

el

Similar to KR20-A but without side-tone
TEN-TEC

oscillator or AC power supply. ldeal for
portable, mobile or fixed station. A great
value that will give vyears of troublefree
service. Housed in an attractive case with
cream front, walnut vinyl top. For 6-14
VDC operation. PRICE $38.50

KR1-A DELUXE DUAL PADDLE
Paddle assembly is that used in the KRS0,
housed in an attractive formed aluminum
case. PRICE $25.00

KR2-A SINGLE LEVER PADDLE
For keying conventional ""TO' or discrete

smocthness at fow speeds and easy to copy higher
speed. High intelligibility and rythmic transmission is
maintained at all speeds, autamatically.

Mernories provided for both dits and dahs but either
may be defeated by switches on the rear panel. Thus,
the KR50 may be operated as a full lambic [squeeze}
keyer, with a single memory or as a conventional type
keyer. All characters are self-completing.

PRICE $110.00

SPECIFICATIONS
Speed Range: 6-:50 w.p.m.
Weighting Ratio Range:
classical dit length.

50% to 150% of

gitOd?il d32?i001:
andaar: eav
Duty Key with 322-001
. nickel plated hard-
_N_ye\’lka; ware, no switch —
$8.20.
Model 310-001: Model 310-003:
Standard Key, Standard EKey, Model 320-003: - 8S5K-1: Chrome
nickel plated hard- nickel plated hard- Same as -001 ex- Code Practice Set plated — $29.95;
ware, no switch — ware, with switch cept with switeh — with Key — Black Wrinkle
$6.65. — $8.25. £9.35. $18.50. Finish — $23.95.

® Fully compatible with all 1-15W FM/SSB/
ANM/CW rigs
® 4l solid-state and microstrip construction

[ses> SPECIALTY COMMUNICATIONS SYSTEMS, INC.

® Switchable Class C or AB operation
® Built-in TR switching, w/increased delay
for SSB

® Fully VSWR & reverse voltage protected
® No tuning reguired across band

Mobile Amplifiers

INPUT OUTPUT |OPERATING SIZE
. FREQUENCY | MODEL POWER | POWER | CURRENT oM RETAIL
With MHz NOoMW | momw | @13svbe HXWXL PRICE
o : ‘ 02X165 | 159.95
Versatili 220 225 1.3MI0.60L 10 0 7 71X1
ty 793148 | 2Mi0.70L 0 70 B 7IXI02X165 | 13995
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SUPERAMP

Match everything from 160 to 10
with the new 160-10 MAT

NEW: The Monitor Tuner was designed be-
cause of overwhelming demand. Hams fold
us they wanted a 3 kilowatt tuner with a
builtin waltmeter, a front panel antenns
selector for coax, belanced fine and random
wire. So we engineered the 160-10m Manizor
Tuser. It's a lifetime investment at $289.50.

$299.50

$499.50

If the amplifies you're thinking of buying doesn1 defiver at least 1000 10 1200 watts output,
1o the antenna, you're buying the wrong amplifier,

Qur New Super Amp is sweeping the country because hams have realized that the DenTren
Amplifier will deliver 10 the antenna, (output power), what othey manufacturers rate as input
power.

The Super Amp suns a full 2000 watts P.E.P. input on 558, and 1000 watts DC on CW, RTTY
or 88TV 160-10 metars, the maximurm legal povrer,

Meet the
SuperTuner

The Super Amg is compact, low profife. has a solid one-piece cabinet assuring maximum TV
sheilding.

The heart of our amplifier, the power supply, is a continuous duty, self-contained supply built
tor contest performanee.

We mounted the 4 - BI1 A's, industrial workhorse wbes, in a cooling chamber featuring the
on-demand variable cooling system.

The DenTron Super Tuner twnes everything from 160-10 meters. Whether you have
balanced lire. coax cable, randem or fong wire, the Super Tuner will match the antenna
impedance ta your transmitter. All DenTron tuners give you maximum power transfer
from your fransmitier 1o your antenna, and isn't that where it really counts?

1 KW MODEL 8129-50 3 KW MODEL 3229.50
Denlron_

The hams at DenTron pride themseives on quality work, and we fight to keep prices down. That's
why the dynamic DenTror Linear Amphifier beats them all at 5499.50.

NOW AVAILABLE WITH 572 B° FOR 3574 .50
Deniron..

The Sky -
Openers

SKYMASTER

The 80-10 Skymatcher

Here's #n antenna wner for B0 through 10 metess, handles 500 w P.E.P. and matches your
52 ohm transceiver to a random wire antenna.

TRIM-TENNA

= Continuous tuning 3.2 - 30 mc

= “L" network

+ Ceramic 12 positicn rotary switch

= §0—239 receptional to fransmitler
* Random wire tuner

= 3000 volt capacitor spacing

- Tzpped inductor

+ Ceramic antenna feed thru

+ 77 W. 57 H. 8" D, Weight: 5 lhs.

$59.50

Read jorward

and reflected -n

watts at the
same time

Tired of constam switching and guesswork?
Every serious hart knows he must read both forward and reversz watlage simultanecusly
for tha: perfect match. So uparade with the DenTron W-2 Dual in line Watimeter,

$99.50
Deniron_

A tully developed and tested 27 fool
wertizal antanna covers eatire 10, 15, 20,
and 4G meter bands using only one clevarly
appligd wave trap. A full 1/8 wave anzepna
on 20 maters. Constructed of heary seam-
lenn sluminum with a factory tunsd and
sealedt HQ Trap, SKYMASTER it weathar.
praot asd mnds winds up 10 B0 mph.
Handles 2 KW power tevel and i for
ground, rpof or tower mounting. Radialt
included in our low price of

$84.50

Also 80 m gesonator for top mounting an

SKYMASTER. szq. 50

SKYCLAW
A tunablo monoband high performance
vartical srtenma, detigned for 40, 80, 160
meter operation. SKYCLAW giver you
the fallowing specirum coverage:

BAND  BANDWIDTH

{Mieters) {kHz)
160 50
BO 200
L) entire band

Tuming i ezy ard reliable. Rugged con-
struction assures thet this ssH-supporting
unit i weatherproof and surrives nicely
in 100 mgh winds.. Handles full legel

T $79.50

EX-1

Th= DenTion EX-1 Vertical Antennd i
datigned for the performance minded
antenna experimemer, The X172 fulf
40 memr, % wave, 33, selt-aupporting
vertical.  The EX-1 s the ideal vertical

for phasing 359.50

The antenaa your netghbors will love. Tha
rmer DenTron Teim-Tenna with 20 mater
beam is detigmed for the discriminating
amateur who wants fantistic performance
in an envitonmentally appealing beam. 173
really Tosded! Up frant there's a 13 foot
6 inzh direcior with precition Hy-Q coils.
And, 7 feet behind it a 18 foor driven
element $ed dirsctly with 52 ohm coax.
The Trim-Tenna mount eatily and what
a difference in on-the-alr perfo:mance be
tween tha Trim-Tanna and that dipole,
long wira or inverted Yee You've bewn
using. 4 & & Forward Gain Ovar Dipcla.

$129.50

ALL BAND DOUBLET

This All Band Doublet or inverted Type
Antenns covirs 360 theu 10 meters Hat
total length of 130 feet {14 ga. stranded
copper) aithough it may b made tharter
if nécesary. This tuned Doublét is conter
fed through 100 feez of 450 ohm PVC
covered balanced transmission Tina. The
smembly is complete.  Add rops ta the
endy :ad pufll up into pasition. Tune
with the DenTron Super Tuner and
youre on 10 through 160 meters with
one antenna! Mow just for the DenTron

All Bard Doublet. sz‘.so

Derilron_
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TUFTS RADIO

The Atlas 210x or Z15x measurés only
914" wide x 814" deep x only 3347 high, yet
the above phutogra}nh shows how eagily the
Atlas transceiver fits into a compact car.
And there's plenty of room to spare for
VHF gear and other accessery equipment,

With the sxclusive Atlag plug-in design,
you can slip your Adlas in and out of your
car in a matter of seconds. All connecticns

are made axtomatically.
BUT DON'T LET THE SMALL SIZE FGOL
YOU

Even though the Atlas 210x and 213x trans-
céivers are less than hall the size and
waeight of other HF transceivers, The Atlas
is fruly a gient in performance.

200 WATTS POWER RATING!

This power level in a seven pound trans-
ceiver is incredible but trna, Atlas trans-
ceivers give you all the {alk power you need
to work the world barefoot. Signal reports

constantly reflect great surprise at the sig-
nal strength in rélation to the power rating.

FULL 5 BAND COVERAGE

The 210x covers 10-80 meters, whila the
215x covers 15-160 meters. Adding the
Atlas Model 10x Crystal Gécillator provides
greatly increased [requency coverage far
MARS and network operation.

NO TRANSMITTER TUNING OR
LOADING CONTRGLS

with Atlas® total breadbanding. With your
Atlas you get instant QSY and band change.

MOST ADVANCED STATE OF THE ART
SOLID STATE DESIGN

not only accounts {or its light weight, but
assures you years of top performance and
trouble free operating pleasure.

PLUGAN CIRCUIT BOARDS
and modular design provides for ease of
servicing,

> T T T T
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Hetwork Sewnces, Inc

ao{-— — —

SUPERION TO AN OTALR
FILTER DESIGN KNOWN
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PHENOMENAL SELECTIVITY

The exclusive 8 pole crystal ladder filter
used in Atlas transceivers represents a
majar breakthrough in filter design, with
unprecedented skirt selectivity and wul-
timate rejection. As the ahove graph shows,
this filter provides a & db bandwidth of
2700 Hertz, 60 db dowa of only 4300 Herltz,
and = bandwidth of only 9200 Hertz a1 120
db down! Uitimale rejection is in excess of
130 db; greater than the measuring limits
of most lest equipment.

For all you hams with little cars ...
We’ve got the perfect mobile rig for you.

EXCEPTIONAL IMMUNITY TO STRONG
SIGNAL OVERLOAD AND CROSS MOD-
ULATION. The exclusive front end design
in the recejver allows you to operate closer
in frequency to strong neighboring signals
than you have ever experienced before. If
you have not yet operated an Atlas traps-
ceiver in a crowded band and compared it
with any olher receiver or transceiver, you
have a real thrill coming.

A WORLD WIDE DEALER NETWORK TO
SERVE YOU.
Whether you're driving a Honda in Kansas
City or a Mercedes Benz in West Germany,
there's an Atlas dealer near you.

Atlas 210x or 215x

W /Noise Bianker _ .
ACCESSORIES:

AC Gonsole 110/220V ...... 147.00
Portable AC supply 110/226 ¥ . 100.00
Plugia Mobile Kit ............ 48.00

10x Osc. less crystals peees
Digital Dial DD-6B . ..........

For complete details see your Atlas dealer,
or drop us a card and we'll mail you a
brochure with dealer list.

".lt‘
]

B

2 ATLAS

5’5—53' RADIO INC.

All resonators are precision wound with
optimized design far each band, Assembly

o a
J HUSTLER inciudes 17-7 PH stainless steel adjustable
L L - tip rad for lowest SWR snd band edge
RESONATORS marker. Choose for medium or high power
< operation.
i STANOARD HUSTLER RESONATORS—
by Pawer Rating: 400 wattz 558
STANDARD GAIN SUPER GAIN MOBILES radyl] gand Price
LAl Ll ceT ot ot
Two Meters . 5.2(6!: gain over 1/4 wave mobile {44 MODEL CGT-144 W20 e S
% length — 34 db gain antenna Get big gignat mm’ama sl RM-A0 A0 melors Siew
1 iﬂir vﬁ‘fvmf& mohile g = Frequency coverage—I143-149 | i rg pe ity Wi ‘ﬁles LT IEGTTD E‘
+ Frequency eoverage—143 to 149 MHz ngy |n5|g|_ Rera 80 B0 matars Tiegs
MHz + SWR at resonance—1.1:1 typical surER wusTLER RESDRATONS |
« Power rating—200 watts FM + Power rating—200 watts FM Fomer Rabing Legal Lunal 115
MODEL BBLT-154 }\gguiuflps%nﬂﬁ"r{ms— 6 T =
47" antenna complete with eas) i s
to instali, Ao holes to drill, trunk  BBL-144 MODEL HFT " ik Gl AL AT S
iip mount, impact sprmg am: Four section telescopic antenna MODEL CG-144 e T e =
| MiL SPEC RG! permits separate sdjustment for Same cnaraccensncs 28 COT-144  [eeios prr T RMS RM
Antenna Temorable fmm muunt simultanequs resomance on suppliad with 3624 base ta fit all Wi e e
2% 75 and sit meters. ﬂuerﬂm"aé mobile ball mounts — Length is RS T moter 295 BTV
MODEL BBL-144 feight. 46", Complete with truol 85" . Mount and cable nat in- o
BMH lig meunt, 17 MIL SPEC RG-58.U cluded $26.75
47" antenna moumts on any flat and tactory attached PL-259. &
s urfac e. roof, deck or fender in $21.45
= hole, Includes fmpact serin
' BELT-184 }\zgﬂ‘kff;%ffuﬁgff ’,“ma;“dn:ﬂuﬁi YHE/UHE ANTENRA :‘LJ VHF/UHF ANTENNA Covers 10 - 15 - 20 - 40 Meters
ROOF MOUNT TRUNK LIP MOUKT i -
£26.95 MODEL UHT-1 MODEL THE Daly Hustler Gives One Satting for
el HUSTLER - Field trimmaole radiator for 174 Figld, trimmabie radiator permits V¥hals Band Covsrage
*BUCK-BUSTER’ HEAVY DUTY BUMPER MOUNT wave, aperation on any fraquency quarter wave cperation on any
ms AN\‘ SHAPE BUMPER from 140 to 500 MHz Coutting chart frequency from 140 1o 500 MHz. strength aluminum.
: MaQEL. SE:2 HFT included. Mounts on any fiat sue e rars clutiad, Cormpines MODEL 4BTY
51" two meter, 5/8 wavelength, N=w augn i rugged for supporing face, roof, deck, fendér in %" with trunk lip mount, 17 RG-58-U - Stainless steel clamps n-erm\mﬂg'
34 db gain uverl,m wave mobile. siler antenna with standsrd or hale. Inclides 15 RG-SE-U. $10.15 and PL-239. 51595 - Lowest SWR—PLUS. adjustment without damage to the
Dosignad with %24 base to fil  SU0r, (o aiers, Includer Medel 5  Bandwidth at 1z brosdest! SWR SUnHREybing:
5 Bl mount ana sirse Tiot
your mount or @ wide selection  stainfess stnel 1 o7 better st band edges.  * Guaranteed 1o be gasiest assembly
of Hustler mobile mounts. ‘et 3 Hus“e, exclusive trap covers 0 any muitiband vertical
{Maunt or cable nat included) “Sprite" extruded to athepwise ug. * Antenna has 35°-2¢ stud at top o
Eas Al e s e L M
$F2 DELUXE MOBILE MOUNTS et ing acruon AN losraner] (R e dagitad.
J E + Top loading on 75 melers for bread-
nrmedmm sengm Fight weeight antennas. with fsou("doggl?n:‘;h Zi’t‘?‘i?ﬁ l?r?dh:n: o1 bandwdh and highsr radiation
chanical stability. ;ffmdleng' [ ek
+ Extra heavy duly aluminum mounl- * Feed with any [en chm coax.
ceMa STAINLESS STEEL BALL MOUNT ing nmck‘g( w]‘}’h fow 1655 — - Power capability—full legal ifmit
" RESONATOR SPRING— FOR DECH, FENDER OR Al strength insufators. Mounting hard-  on SSB or CW.

ST}uNLESS STEEL FHJnggEFéﬁgjq ware included, N : Bround maunt with or
ot pemts, ol s 110 Tau- 2 ot ot * All sectians 13~ heavy wall, high AZBls, or rof pount wi
ooy e e e dnor's’lny ‘smatete mobils antenne. Length: 21° 57 Weight: 15 Ibs.

MODEL TLM MODEL HLM MODEL GCM-1 T e S T e M Kt AR o o 2T MODEL 48TV $79.95
Trunk lip mount for fo Deluxe trunk lip mount  Rain gutter mount fits
hales installation on side with 180 degree swivel  ail shapes, angles aven
or edge of trunk Fd. In- ball for positioning an-  [atest trim line gutters. %%%EKS'?.!ASIIEEESNSEGSII‘_E‘EL
chudes 17" RG-580 oo tenns to yercal Eas Ln:ﬂlud s 1807 S;]wseul MODEL QD-1
peciors atteched 3 a0 fgles — instalation, b3 2 RSS2 Semevn_srionra fram mount i For6-10.15-26 -

Includes 17" RG-58-U
cable and conngctars
$14.85

masy press and twist rele

Gratsibn sprng ang i part 4075 - 30 Meters

e, . siainiess sienl, 524 throads
. i T Foid over mast for guick and essy HUSTLER
MM TGM-f FEED LINE  MODEL L.1d2da interchange of resonators. of entering 8 MASTS
garage. When operating, mast 1s held
TEots _+ vastical with shakeproof slzeve clutch,
+ - 5¢" mast also serves as 174 wavelength  The Majority Choice of
= L i 6 meler anlenna. Stainless stesl base g mapayes
mount ang ransceiver S Tan 4 e
MODEL MM-1 CnEL TEM ‘{ has %24 ibreads to fic mobite ball Throughout the World!

MODEL G6-144R8 — Deluse, Two mount or bumper miaunt.

Metor Golinesr for Repeater be any
fired stabon aperation, & db. gam

L wave dipoie, Masminy
tadation at the horizan! Shuat fad
with D.G. greunding. Radistor: %
wave lower section, Vi wave phasing.
54 wave upper section_ Height: 1177,
SR at resanance: 121 Gr better
Fower rating: 1,000 Watts £, Wind
survival, 100 MPH. Installs on verts.
ol fapt wp e 1340 D0, SO.°39
caan connecter $55.35

Cowi maunt instalis in

1 hole. Includes 180°°
swivel ball and SO-23%
canneciors. 8 6.45

Trunk greove mount in-
stalls in hidden area of
groove dnder teunk 1id,
Mounting hardware
cluded. £1.5

MODEL MO-2
For bumper mounting—Fold is at root
line 27" above base $15.95

MODEL G-3Z
8all mount complate
with mounting hardware.
$5.75

MODEL MO0-1
U For deck or fender mounting—Fold is

MO-1 8t roat lime 15 shove base.  $15.95

H@YSFLERD
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why waste watts?

SWR-1 guards against power loss
for $21.95

If you're not pumping out all the
power you're paying for, our little
SWR-1 combination power meter
and SWR bridge will tell you so. You
read forward and reflected power
simuitaneously, up to 1000 watts RF
and 1:1 to jinfinity VSWR at 3.5to 150
MHz.

Got it all tuned up? Keep it that
way with SWR-1. You can leave it
right in your antenna circuit.

@ Swanmn,

ELECTRONICS

& subsighary ol Cupic Carparatron

DELUXE
742 TRI-BAND
- MOBILE
ANTENNA
i ® Automatically adjusts (o
v i proper resonznce for 20, 40
§ and 75 meters.
® Power raled at 300 Watts
s FIEIR]
g ® [ncludes base section, auto-
. maticoil and whip top see-

tion. 742 Antenna $79.95

EXCLUSIVE

DELUXE

5-BAND MOBILE

45 ANTENNA

® All band manual switching
antenna for 10, 15, 20, 40
and 73 meters,

® Power rated at 1000 Watts
EEP,

# [ncludes base section with
muobilecoil and six foot whip
top section. 45 Antenna $114.95

SWAN METERS HELP YOU
GET IT ALLTOGETHER

These wattmeters tell you what's going on.
power readings? For whatever purpose
we've got the wattmeter for you, Use
your Swan credit card. Applications

at your dealer or write to us.

With one of these in-line wattmeters
you'll know if youte getting it afl
together all the time. Need high ac-
curacy? High power handling? Peak

f
dezand  signal
ountd

NORTH SHORE

RF/ TECHnoLoGY

DUPLEXER &
CAVITY |
KITS... |

Now

available
for you
fully assemble
and tuned!

® UPGRADE YOUR REPEATER WITH
A RF TECHNOLOGY DUPLEXER.

®ALL DUPLEXERS AND CAVITIES

ARE TEMPERATURE COMPEN-
SATED WITH INVAR® AND MEET
ALL COMMERCIAL STANDARDS

# ONLY TOP QUALITY MATERIALS
GO INTO GUR PRODUCTS.

e BOTH KITS & ASSEMBLED DU-
PLEXERS AND CAVITIES ARE
AVAILABLE TO YOU AT A SAVINGS
TO YOU.

Mod. 62-3...6 cav., 2 mir., insertion
loss 0.6 db with isolation 100 db
typical, pwr. 350 w. Kit $349
ea.-Assembied $439.

Mod. 4220-3...4 cav, 220 MHz
insertion loss 0.6 db with 80 db
isolation typical; pwr. 350 w. Kit
$249 ea. - Assembied $329.

Mod. 4440-3...4 cav. 440 MHz,
insertion loss 0.6 db with 80 db
isoclation typical; pwr. 350 w. Kits
$249 ea. - Assembled $329,
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Homs the world over value amateur radio single-sideband rigs with that "“special some-
products from Swan Eleetronies. Among the thing" extra —- like those illustrated here.
most respected of these are the unigue

Mod. 30 Cavity Kits: 2 mtr. 365 ea,,
220 MHz $65 ea., 440 MHz $65 ea.,;
6 mtr. $115 ea. Add $15 for
Assembied Kit,

SWAN LINEAR
AMPLIFIERS A
Mark 1 2000 watl
B Enps

EWAN S52004 Transceiver.
Fully solid-staie. unigue broad-
uning on all five bands, fall  legal
F. finita VSWR prolection. ipput power unit or
Mainta:ins up to 300 wells the 1200X matching
P.E P input on eny frequency C}g;nel_ L1200 watt
selected. £$799.95 F R ELinplatpoweT=

il house with built-in
power supply. The
choice is vyours.
£849.95

Also availabte: 6 mtr., 4 cav. Kit
$399-Assembied $499, 2 mir. 4 cav.
Kit $249-Assembled $329, 440 MHz
TV Repeater Duplexer

Cnly hand tools are necessary to

CYGNET 1200X PORTABLE
LINEAR AMPLIFIER

To-quadrupls the ontput of the 3008
Cygnel de novo. simply add this
matching unit for more than a kilo-
watt of power. Complete with self-
contained power supply and provi-
sion for external ALC. this Cygnet
offers exceptionully high efficiency
and linearity.$349.95

Additional Swan products include: fixed
and mobile antennas, VFQ's telephone
pateh, VOX, wattmeter, microphones and
mounting kits. As another exfra service,
only Swan Electronics offers factory-
backed finencing to the amateur radio
community. Visit an aufhorized Swan
Electronics dealer for complete details or,

If you prefer, write:
Swan.
ELECTRONICS

assemble Kits!

Send your order to: Distributor:
TUFTS RADIO, 386 Main St
Medford, Mass. 02155. Phone (817)
395-8280.

(Prices F O B. Mediord, Mass. All units can be
shipped U.P.S.-C.O.D orders require 550
deposit. —Mass. residents add 5% sales tax.)
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| ( g 1<|GNAL #] "~ Now...more than ever---
é TH‘EN@Q Bms_lf_," »/z/ the TEMPO line means SO|Id value

THE APPROYED LEADING HAM AND GOMMERCIAL BALUN [N THE WORLD TODAY.

1. HAKDLES FULL 2 KW PEP ARD THEN SOME. Hmad Banded 3 to 40 ¥e.

HE D 2 NELPS TVI PROBLEMS By Reducing Coax Line Radiation
3 STA{HLESS STEEL HARDWARE. 5023‘1 Couble S|hr2: Plated
4. IMPRO\‘ES £/B RATIO ? Reducing Coax Ling Pick-Up

5. REPLACES C! TOR Withstands Antenna Pul\ of Over 600 Lbs.
[ ‘?um‘,n; lbll‘:HEN\NG ARRESTER. Holps Protect Balun — Could 'Rlso Save

aur Yalua
T HUII.I' I8 HARG-UF HOOK. Ideal for inverted Vees, Multi-Band Antennas,

Tempo VHF/ONE

the "ONE" you've been warting for

No need to wait any lorger — this is it! Whether you are already on
2-meter and want someting better or you're just thinking of getting

poles, Beom and Quzds
N B[INE usm AL BIANCHES OF THE LS. ATED FORCES, FAL B ALk :
RCA, GIA, G N DEFENSE DEPT. FLUS THOUSANDS OF HANS THE inte it, the VHF/ONE is the way to go.
#E#nn‘::‘iaulu e * Fuli 2-mater band coverage {144 ta 148 MHz for transmit and raceive. =
Full phasa lock synthesized {PLL) 50 no chennel crystels are required. =
BIG SIGNALS DON'T JUST HAPPEN — Compact and iightwaight — 9.5 long x 7" wida x 2.25° high. Waight — )
GIVE YOUR ANTENNA A BREAK About 4.5 Ibs, + Provisions for an accessory S8B adaptor. » 5-digit LED TEMPO ssB/ONE, 553
Comes jn 2 models. 1:1 malches 50 or 15 ohm unbalanced Icoax line} 1o 50 raceive frequancy display. » 5 KHz frequancy selaction tor FM operation. arln ler for the Temp
Rl et s '“ WD e s sk = Automatic repaater split ~ selacmble up or down for normat or reverse D """'—‘;g_!;
e ARABLE £ LU LEADING DERLERS. IF NOT, ORDER DIRECT 5 oporation. « Micraphone, powor cord and mounting bracket included. = 3""5' Toruge. Aiversly
e The big sigial W2AU Balur reflects the iype of quality that has kept our 4 Two built-in programmable channels. ¢ Alt sofid stata_» 10 watts sutput. + mtﬂ lhwf Vg‘lﬂg'ﬁle"mg
ruduﬂ out tonl and number 1 in Baluns the world over for the past w.:ihcu:nrmff Super seleetivity with a erystal filter at the first IF end E type ceramic fitter Nmse blacker built-in,
E ro athar betun, o ¥ d “RIT VHEO fov full
IP'S WHAT'S INSIDE The, ongrnamr of the Balun with a builtin lightning arrester and hang up any price, hos ll at tha sscond (F. « 800 Seloctable recoiva frequencies. » Accessory 3-pin fre %uae’}w‘, il
THAT COUNTST hook. these Featuras. socket. s $495.00
Accessories: ;
I FC-6 6M Converter 30
. FC-2 2M Converter 40
FM-1 FM Detector 20
o - Aux/SW Crystals [ 5
XF-30B AM-Wide Filter 45
XF-30C 600 Hz CW Fitter 45
XF-30D FM Filter 49
SP-101B Speaker 19
FT 301 160M-10M Transceiver — 200 WPEP $769 FL-101
FP 301 DIG 160M-10M Transceiver — 200 WPEF 935 SOLID STATE 160-10M

FP 301 AC Power Supply 125 TRANSMITTER 545
FP 301 CID AC P.S. w/Clock and CW ID 199 Accessories:
FRG-7 General Cov. Synthesized Receiver 299 BFP-101 RF Speech Processor 82
QTR-24 Yaesu World Clock 30 MONITOR/TEST EQUIPMENT
FT-101-E YC-3550 200 MHz Counter 229
160-10M XCV R W/Processor 749 Y0-100 Monitor Scope . 199
FT-101EE YP-150 Dummy Load/Wait Meter 74
160-10M XCVR W/O Processor 659 Y C-601 Digital Readout
FT-101EX {101/401 series) 179
160-10M XCV R W/O Processor VHF FM & SSB TRANSCEIVERS

AC Only, Less Mike 599 FT-224 24CH, 2M FM 249
FL-21008B Linear Amplifier 329 FT-620B 6M AM/CW/SSB 449
FTV-G50B 6M Transverter 189 FT-221 2M AM/FM/CW/SSB 629
FTVv-250 2M Transverter 219 Accessories:
EV-101B External VFO 29 MMB-4 Mobile Mount . i
5P-101B Speaker 19 (FT-620B, FT-221) 19
SP-101FB Speaker/Paich 50
Y0-100 Monitor Scope 199
Y D-844 Dynamic Base Mike 29
FA-9 Cooling Fan 19
MMB-1 Mobile Mount 19
RFP-102 RF Speech Processor 29
XF-30C 600 Hz CW Filter 45
XF-32A 8 Pole SSB Filter

for FT-101 49

FR-101S

SOLID STATE 160-2M/SW RCVR 439
FR 101 DIG

SOLID STATE 160-2M/SW RCVR 529

meter Pre-Amp specifically designed for any transceiver with No modification.
use with a transceiver. The PT-2 com- No serious ham can be without one.
bines the features of the well- known PT
with new sophisticated control circuitry

® Improves sensitivity and signal-to-noise ratio.
¢ Boosts signals up to 26 db.

e For AM or SSB.

¢ Bypasses ilself automatically when the transceiver is transmitting.
e FET amplifier gives superior cross modulation protection.

==
[=—|
< Model PT-2 is a continuous tuning 6-160  that permits it to be added to virtually

MODEL PT-2
¢ Advanced solid-state circuitry.
e Simple to install.
¢ Improves immunity to transceiver front-end overload by use of its built-in attenuator.
¢ Provides master power control for station equipment. $69 95
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HAM RADIO /
MOBILE
COMMUNICATIONS

A

— -
THOMSON-CSF

ELECTRONICS

MODEL NET PRICE 103R $39.95
12v4 $19.95 *13CB4 $41.95
600 $20.50 104R $49.95
102 $24.95 12/115 $69.95
612 $27.95 108R $79.95
107 $28.95 108RM $99.95
12CB4 $29.95 108R $149.95

-
TSI SATLY
REGULATED
Mua0EL ‘ool
154 Vot
4 AMP HEG

ayear

NMODEL 108RM

NPC 12 Amp Regulated
Power Supply.

Solid Stata.

3-Way Proteciea.
Current Mater.

O =
Wi et
Rt

£ »9
This heavy duty unit quietly canverts 115 volts AC to 13.6 volts DC
-+ 200 milllvolts. & amps continuous, 12 amps max. All solid state.
Features dual current overload and overvoltage protection. |deally
suited for operating meblle Ham radio 2 meter AM-FM-SSB rans-
ceivers in your home or office. Can also be used 1o trickle-charge 12
vol} car battgries.

TYPICAL BAK IR LN
QOuiput Vollage 126 L 2VDC 13.6 +.3VDC
LinefLoad Reguiation 20 mV 56 mv
Ripple/ Noise 2mV RMS Smv RAMS
Transien! Aesponse 20 uSec
Current Continuous B AMp
Current Limi 12 Amp
Current Foldback 25 Amp
Overvellage Protection 5y 15¥

Case 4%" [H) x 7%" {W) x 5% (D). Smpping Weigh. 9 51bs
ALSO AVAILABLE AS MODEL 108RA

WITHOUT METER AND OVERVOLTAGE
PROTECTION.

P
®oower I"“““’"@

soLIn STATE

22 9VCTUS WS
waoe 12T

&0

ara
1 Fouth 07

vt

o= -‘5@3

i 5

12 ¥YDC 1N 12 ¥OC 1IN
Duiput Voltage [No Load) 115 V RMS 130 V RMS
Qutput YoHage [Full Load) 1CC ¥ AMS 115V RMS
Freguency (No Load) 58 Hz B6 Hz
Frequency (Fu'i Load) 54 Hz 62 Hz
Pawer Contrudus 200w
Power Peak 240w
Parallel Connection 350W

All Values Are Typical

MODEL 12HM4

NPC 2.5 Amp Aegulated Power Supply.
Solid State. Short Circuit Protectec.

Lew cost regulatec power supply
quietly conaverts 115 volls AC 1o
13.5 volts DC + 200 m:llivolls
1.5 amps continuous, 2.5 amgs
reg. Ideally suitzd for operating
mobile CB transceivers in your

ALSO! Available as home or gffice base station.

13 HM 4 with buit-in

loudspeaker. TYPICAL RAXIMUM
Quiput Voitage 135 1 .5VDGC 14VDC
Continuous Current 1.5 Amp
Regulation 2.5 Amp
Ripple/Noise 5 mv AMS 10 m¥ RMS

Case: 3" (H} x 4" (W) x 5%~ (D). Shipping Weight: 3 Ibs.

MODEL 107

NPC 4 Amp Power
Supply, 6§ Amp Max.
Sptic State. Overload

Brotected

Functiens silently in converting 115 volts AC to 12 voits DC. 4 amps
continuous, 6 amps max, Enables anyone ¢ enjoy CB radio, car 8-irack
cartridge, cassette player or car radio in a home or office.

Continuous Current (Full Load) 4 Amp
Duiput ¥oltage (No Load) 16 V max
Oulput Villegs (Full Load) 12 ¥ min
it 10,000 uF
5V AMS

Thermai Breaker
(D). Shipping Wesght:

Short Crieist Protection
Case 2 (HI x 43" (W) x 5%

MODEL 109R

NPC 25 Amp Regulated Power Supply. 4-Way Protecised,
QOutput Voltage and Current Meters,

Extra heavy-duly unit quigtly converts 115 volts AC to 13.6 volts DC ¢ 200
millivalts. 10 amps continuous, 25 amps max. All solid state. Features
dual current overload, overvoltage and Ihermal protection. Ideally suiled
for operating mokbile Ham radic and lingar amplifier in your home or office.
Excellent bench power supply for testing and servicing of mabile commu-
nications equipment.

TYPICAL N &K E8 LM
Qufput Volage 13.6 :.2VDC 138 +.3vDC
Line/Load Reguiation 50 mv 100 m
Rippie Noise 5 mV AMS 10 mV BMS
Transient Response 20 uSec
Current Continugus 10 Amp
Current Limit 26 Amp
Overvaitage Protection 12.5v 5V
Thermal Cverioad 180°F

Case 44" (M} x 97 (W) x 8%" (D}. Shipping Weight: 15 ibs

MODEL 104R

NPC 8 Amp Power Supply
Regulated.

Solid State. Dual
Cvaerioad Frotection.

W

e @

L1

__FOWER SUPELY

Converls 115 volis AC to 13.6 valts
DC 200 millivolls. Handles 4
amps conlinuous and 6 amps max.

== Ideally siited for applications where
excetlent OC stability is important, such as CB fransmission, small Ham
radio wansmitier, and high quality eight-irack car stereos. Can be used 10
¥ickie-charge 12 vol car batleries.

TYPiCAL
Qutput Vellage 13 136 = 3VDC
LinefLoad Reguigtion 20 m¥ S0mv
se 2 mv RMS 5mV RMS
+3p0nse 20 uSac
muous 4+ Amp
A & Amp
skiback ZAMp

Cazge: 3°

[P a5 Wl x € DY Shipping Weight 6 7bs

MARINE & RV

MODEL 12-115

NPC 12-115 Solid State inverter. 200 W.
Parallei Connection for Higher Power up to 350 W.

Converts 12 volts OC 1o 715 volts AC @: B0 Hz output. 200 watts conlin-
UOUS OPErEton with pezk powes up 1o 240 walts. All silicon semiconduc-
iors assure high relianiltiy at excessive ambient temperatures. The
oulpyt voliage I5 2 squarz wave The inverier i recammended
wheré nigh ransienls are b Table

The 12-115 afigws you to kave AC house cusrent i your beal, var. Iruck,
camper, house irailer, or housebcal, Will operate smell household appli-
ancas, TV, hand toois. electric shaver. AC radios. and Lighis witk'n
power rating. Built-in overload protection

Case: 4%" (H) x 712" (W) x 5% (D). Shipping Weight: 7 Ibs.

REGULATED

MODEL 12C84
FQR €8,
TRANSCEIVER o
15 VAG/3.E VDG 2.6 AMP. REG

MODEL 103R

NPC 4 Amp Regulated
Power Supply.

Solid State. Dual
Qvearlaad Protection.

Gonverts 115 voits AC to 13.6 volts DC -+ 200 millivelts. Handles 2.5
amps continuous and 4 amps max. Ideally suited far applications
where no hum and DC stability are important such as CB transmission,
small Ham radio transmitter, and high quaiity eight-irack car stereos.
Can alse be used (o rickle-charge 12 volt car batteries.

TYPICAL MAKIMUM
Qutput Voltage 13.6 +.2VDC 13.6 =3 vDC
Line/Load Regulation 20mv 50 my
Ripple/Noise 2mV RMS 5mV RMS
Transienl Response 20 uSec
Current Continuous 2.5 Amp
Current Limil 4 Amp
Current Foldback 1 Amp

Case: 37 (H) x 44" {W) x 557 (D). Shipping Wesght: & [os.

MODEL 12v4

NPC 1.75 Amp

Power Supply. MOBEL :2v4
3 Amp Max. el

Functions silently in convert-
ing 115 voits AC 10 12 volts
DC. Igeally suited for most
appiications including &-track stereo, burglar alarm, car radio and
cassette lape player within power rating

GContinuous Currenl {Full Load) 1.75 Amp
Output Yoltage {No Load) 16 V max
Qutput Voltage {Full Load} 12 V min
Fillaring Gapacitor 5,000 uf
Ripple {Fuil Load) 4 VRMS

Short Cireuit Proteclion Thermal Breaker
Case: 3" [H) x 47 (W) x 57" (D). Shipping Weighl: 3 ibs.

MODEL 102

NPC 2.5 Amp

Pawer Supply.

4 Amp Max. Solid State.
Owérload Protected.

Functions silently in convert-

e — =41 ing 115 volis AC 10 12.voits
BC. 2.5 amps continuous, 4 amps max. Enables anyone to enjoy CB
radio, car 8-track carlridge. cassette tape player or car radio in & home
of office.

Continscus Current (Ful Load) 25 Amp
Oulput Vollage (No Load) 16 V max
Qurput Yollage (Full Load) 12 ¥ min
Fiitering Capatitor 5,000 uF
Ripple (Fuil Load) 5V RMS

Short Circud Protection Thermai Breaker
Case: 37 [H) x 4% (W) x 337 (D). Skipping Weigh!: 4 1bs.

MIODEL 612

Model 612
Power Converter

NPG 612 converls 6 voll
negative ground of 12 volt
positive ground efecirical
systems 1o 12 voll nega-
tive ground operation.
Provices tull 3 amp con-
tinuous power The in-
expensive solulion for
installing Car racios, stereg
and cassefle tape players,
in vehicles wiih 6 voll neg-
ative ground or 12 voit
positiva ground systems.
Case: 25" (H) x 3" (W) x 5" (D).
Shipping Waight: 1 ib.




BARKER & WILLIAMSON

mdel T2CLIPREAMP________________ COAXIAL ANTENNA CHANGEOVER RELAY

model 37T

ted tra— VX oot
m FTT or manca

= spacitications

Input Impaance 100,000 ok cally groomded whes
Ieput Lwais £ mdlivohs to 20 mdlvoRs Wz AC coerating
Vanss Gen aa¢a
Corpus Laval 0 millvons sipeaificatiom
Cupurz Inpaiancs 50,000 ohvr Porear Ruting
Povesr Saol tremator battery, VSR
2ue et
by Pwse Anguimmpats 0.015 Ampers, 49 10 130 vohs AC
Sire W x T AW
- Conmacian URF Typs 50.223
Shipping Weght 7or

Dirvmrmsicyres BT e LN

Model 372 — $27.50 5 ey Model 377 — $17.95 Shogmng rag: i

UNIVERSAL HYBRID COUPLER Il PHONE PATCH

model 3002W and made! 3001

Conmect  yaur  slation 10 the telephone lines. Fiwe
awitch modes  give mptete  Hexibilty  tor
patcning the statian 1o the hne and for 1ape recording and
playhack 1o or fram the Lne or the siation The swbrd BAHKER & w”_LIAMSON‘ INC
circuit prowdes far elfartless VOX operation of the phone
palch, A buillin Compreamp spesch preamphhar/[imiter
[t Model 20020} incraases the lavel of weak shone signals
and also prevents overmedulation whan the local telephone
is used as the stauon mucrophane. (The Gampresmp also

tunctions a5 a preamplidierfimitar with the  station Model 359 = $37.50 <

miicrophons, if desired }

= specifications

Inputs from:

600 chmy
Racavar 4 pha

Microphons  High impedance (50,000 shm)
oxyeal of dyramic

Model 300 2W with Compreamp

= spacifications

Fra Increase your fransmitter’s effeciiva speech powir
$1 25.00 . Input Imidonce 100,000 shirs:
= . 50,000 ohire e thput Lowsl S miltivohs 1o 20 millivolts
NSISTO e
Receivet Spapkar & gheny all types of Vortxge Gain 10 a8
Tope Recorder Q.S magahm Culput Lewsl 80 millivolx
Sirg B2 X T X T Qutput Impadance 50,000 ohims
g Shipping Wit 3172 s Parwne S.volt Lransigior buttary,
Model 300 1W without Compreamp  rew $on bettry, Burgers 2% e e
o1 sl L ] San 22U X T R &UT"
E. $85 00 Conmecton Prara e e Shipeing Waht &1/2 0z
. Comprssion.
Connectors Toemical sirip

—— COAXIAL SWITCHES AND ACCESSORIES

for antenna selection and RF switching

These hghguality satches have 27 tre suan
industry for years. Cerarrac

¢ e 4% 49 betwesn adgoen:

ter us= with 52- 10 75-
@ power rated 31 100C «

BEW coaxiyl seetches ate
ohm nonseachivee icads and

maoges e A0¢ pEne mOUang Oy, Sl Danel soace.
AN, 2000 watts 558 Corr -2 UHF type. Ins
Iass & nogioible. and VSYF s less thas 1247 up 1o 187 Use me seleclor chart below 30 (Meose e mode’s you
Mz e,
COAXIAL SWITCH SELECTOR CHART
Connector Mounting Automatic Dal
Modal PRICE Cutputs | Placemenz | Panel Wall Desk | Grounding Piate Aemarks
31 18.05 & Axial x X Supphed| PROTAX switch. Grounds all excaps selected
outpul Circuel.
k] 5 Radial x x x Supohed| PROTAX switch. Grounds alt except selected
18.95 Gutput circuit, Sixth switeh positicn grounds
3 gutputs.
550A 14.00 5 Radiai x « DP-S
ss0a2 | 12.50 2 Radiai x x opP-2
8514 2 Radial X x DP.2 Special 2-pole, 2-position switch used 1o
17.50 switch any BF device in of out of series
conneclian in a coaxiai hine. See figure (aver}_
566 a5 — - X - Brackel only, for wall mounting of radial
1 connector switches.
590 17.95 5 Axial x DP.5
690G 17.95 & Axial x E Supphed| Grounds ali except selected output &ircuit.
592 16.50 2 Axial % DP-2
685 18.50 & In-line X x X Grounds all except selected output gircuit,

O
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Fig. 1. B & W coil with
adjustable permeable tuning
slug.

Alfred F, Stahler W6AGX
5521 Big Oak Dr.
San Jose CA 95129

Recent articles have
prompted me to experi-
ment with various antenna
configurations. My QTH is
restricted in size, so my atten-
tion has been directed fo
physically-shortened
antennas. Since a shortened
antenna presents a capacitive
reactance, an equivalent
inductive reactance is re-
quired to achieve resonance.
These inductors are usually
large, to minimize 12R Josses,
and, 1f resonant, have high rf
potentials. The standard
design solution is to use an
air-wound coil (B & W, etc.)
and to tune to the desired

Tuning

inductance or resonant fre-
quency, either by trial and
efror pruning or by shunting
with a transmitting type var-
iable capacitor.

This solution is fine, but
transmitting variables are rare
and expensive and operation
during a rainstorm is, at best,
unpredictable. One alternate
soluticn is to shunt the in-
ductor with a capacitor made
of a length of coaxial cable
which vields 15-30 pF per

faot, withstands high rf
voltage, and can easily be
made immune to weather.

The problem with this tech-
nigue is that tuning is

Those
Big Antenna Coils

- - permeability

120

~CAPACITOR

E s — i—_,/:gg"osz

\.‘.M!DON 12 X400 FERRITE RGD

RESONANT FREQUENCY «MHz

[ i B4
RESONATING CAPACTOR « pF

Fig. 2. Comparison of resonant freguencies, with and without
permeable slug.
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achieved by snipging length
from the coax — and in
finding resonance one a/ways
snips too much. Freguency
change requires repetition of
the capacitance building and
snipping process.

Another way to vary the
inductance of a coil is to vary
the permeability of the space
inside the coil; it's a standard
tuning method for low level
i-f and rf signals. Although
variable tuned coils are not
commerciafly available for
large, high power inductars,

they ¢an be readily made,
Fig. 1 shows a photograph
of a variable permeability
tuned inductor that was made
for a multiband trap dipole.
The inductor isa B & W No.
3053 that has an inductance
of 12.5 uH. The permeable
slug is an Amidon MV-125,
12 x 100 mm ferrite rod

($1.25). The supporting
material is a 1-1/8"" diameter
closet pole with a 1/2”

diameter hole drilled through.
Once tuned, by sliding the
ferrite rod in or out of the

hole in the wood, the rod is
held in place with a dab of
silicone rubber sealer. For
retuning, this seal can be
broken, the rod readjusted
and then resealed.

Fig. 2 shows a curve of the
measured inductance varia-
tion possible with this ferrite
rod and coil combination.
Note that over the frequency
range tested the ratio of max-
imum to minimum frequency
is essentially constant, indi-
cating that the permeability
of the ferrite does not change

over this range (it probably

decreases at higher fre-
quencies).

1 have used this construc-
tion technique on several

antenna projects for traps,
loading coils and for a high
power, plate tank circuit. The
Q of the coils remains very
high and there is negligible
loss in the ferrite, even at
high power levels. If the
wooden ferrite rod guide is
boiled in wax or replaced by
plastic, the unit will be imper-
vious to weather. ®

he Realistic Weather-

radio (Cat #12-162) is
available from Radio Shack
stores for a low price, and can
be quite easily converted to
two meter FM.

The receiver uses an rf
stage and a combination
mixerfoscillator, It has posi-
tive ground, and either nine
or twelve volts may be used,
with better sensitivity from
12.

Remove the back cover,
battery, and twb Phillips
screws. Remove the antenna,
hold the board at the rear
near the speaker hole, and lift
up and out. There are two
siotted tabs at the front of
the case near the thumbwheel
controls; the cement on these
breaks easily while removing
the board.

View the printed circuit
side and solder a 10 pF
capacitor across L1, L2, and
L4. The radio is supplied with
a complete schematic which
may be helpful. Any good 10
pF capacitors should work as
long as they fit with short
leads, preferably less than a
quarter inch. Either a ceramic
or small mica should do. L1 is
the tuned rf stage input coil,
1.2 the rf stage output, and
1.4 is the oscillator coil. The
latter requires the most care
in adjustment,

Remove the beeswax from
the coils and replace the

Reprinted from The Link, Bulle-
tin of the Buffalo Amateur Radio
Repeater Association, Inc.
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Casey Pustelnik W20SW
1133 Center Rd.
Buffalo NY 14224

Richard Haungs W2UJR
11315 Cary Rd.
Alden NY 14004

The 2m Mod Squad
Tackles the Weatherradio

board into the case. Compress
the coils to increase their
inductance.

The circuit tunes with a
varactor diode. Set the tuning
pot to midpoint and com-
press the coils. You should
expect to hear aircraft
images. When properly
adjusted, the tuning should
cover approximately 2 MHz,
from 146 to 148 MHz. Adjust
L1 and L2 for maximum sen-
sitivity after the oscillator has
been set. m

- - and wins!
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9 KW PEP INPUT

WITH THIS NEW BALUN

On all bands 160 to 10 meters.

Runs cool as a cucumber at its CCS
rating of 2 KW (Continuous output
power through the balun at matched
load).

47 dia. Wt. 24 oz, $32.50 PPD.

AND FOR FULL LEGAL POWER

the time tested Model 1K balun is
still avaiiable. Rated at 1 KW CCS (3
KW PEP input}.

2% dia. Wt. 9 0z. £16.95 PPD.

ONLY PALOMAR BALUNS
HAVE ALL THESE FEATURES

¢ Toroidal core for highest efficiency.

® Teflon insulated wire to prevent
arc-over. OK for tuned feeders.

® Stainless steel eyebolts take antenna
tension, Won’t rust, won't pull apart.

¢ Epoxy filled case. Absolutely water-

proof.

Lightning pretection built-in.

Wideband 1.7 to 30 MHz.

Hang-up hock provided.

Now available in either 1:1 or 4:1

ratic. 1:1 ratio matches 50 or 75

ahr coax to 50 or 75 ohm balanced

load {dipoles and inverted Vees). 4:1

ratioc matches 50 or 75 ohm coax to

200 to 300 ohm balanced load.

Free descriptive brochure on request.
Order direct.

Model 2K $32.50 Model 1K $16.95
Center insulator without balun $7.95
Postpaid U.S. & Canada,
Specify ratio 1:1 or 4:1
California residents add 6% tax.
Send check or money arder to:

PALOMAR
'ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: {714} 747-3343

f HR-2B The Master in 2 Meter FM

the first name i in solid state ‘

4

220 MHz G-
6 METER 440 MHz Ui

FEATURING THE. .,

Positive performance at a
practical price makes our
HR-2B tops on 2 meters.
Individual trimmer capacitors
give bull’s-eye accuracy for
e waorking repeaters or point-to-

12 Channels point. The .354V sensitivity and
15 Waits Hl/Lo power switch insure your
$29900 A 5 hearing and being heard . . . clearly
I et and reliably . . . the Regency way. /

)l HR-440 UHF—The Ultimate in FM

.AND THE

440 is fresh . . . it's new . ..
and with our HR 440 you can
use UHF without using-up your
budget. So, pioneer some new
ground! Put a compact HR 440
under your dash or at your desk.

12 Channels e

It's the best way to usher yourself
10 Watts into UHF.
K$34900 Amateur Net /

W
i Fﬂﬂ%ﬁ_MMEC{_-‘_ELECTRONICS INC. 7707 Records Street

tndianapolis, Indiana 46226
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Norbert Adsit
29085 Yorkshire
Warren MI 48093

Design

hether you are an

old hand at the de-
sign of original PC boards, or
you are about to embark
upon your first masterpiece
of copper and phenolic, the
method of PC board design
and construction described
here will show you how to go
from schematic diagram to
etched board with a mini-
mum of headaches.

You don’t have to be a
genius to design PC boards;
all it takes is a little time,
logic and common sense. In
this article 'l try to show
how to cut down on the time
it takes to design PC boards

and make it easier to visualize
the routing of folil
connections between
components.

If you've got a schematic
of that great project you've
been drooling over for
rmonths, but have balked at
the jdea of making PC boards
for it, welcome to the club. A
schematic diagram is one
thing, but turning that mass
of criss-cross connections on
paper into a PC board with
winding foil patterns is
another.

Have no fear after
reading this article, you will
be a veritable master of PC
board design. A few easy to
get household items will turn
vou into a seasoned veteran
in the war against point-to-
point wiring, Put away your
vectorboard and take up your
copper laminate and etching
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Your Own PC Boards

- - the

solution!
With the method usually
used for PC board

construction, four main steps
are used.

1. Layout and design work
on paper.

2. Transfer of paper design
to a suitable template.

3. Application of resist to
the board in conjunction with
the template.

4. Etching the board.

Using the method
described here, the first two
steps are combined, the third
is eliminated and the fourth is
carried out in the normal
manner.

The biggest problem | had
was the design layout of
components and the routing
of the foil connections
between them. One day while
trying to creaie a layout for a
10/15 meter preamp, |
noticed a vase of artificial
flowers. The ends of the
flowers were stuck in a piece
of styrofoam sitting at the
bottom of the vase to hold
thern upright and in place. In
my frustration of trying to
design the preamp layout |
mumbled to myself, “l wish |
could just stick components
on the board like that” .. ..
grumble, grumble one
nanosecond later lights
started flashing around my
head and sirens began to wail.
"EUREKA!"” | shouted, “I
HAVE IT!”

Thundering my way up

styrofoam solution

the stairs, past the frightened
and cowering dog, [ ran into
my room and dug outa small
piece of styrofoam. | cradled
it carefully in my hands and
placed it reverently on my
work table, for it was the
salvation of my patience and
sanity.

After thanking the gods
for my redemption from
mental anguish and after
banging my head three times
on the floor in the general
direction of Mecca, [ began to
perfect a method for simple
and inexpensive PC board
design and construction.

The idea was this: Why
spend hours measuring the
distance between component
leads, drawing diagrams and
layouts on paper, carefully
cutting out templates and
then applying etch-resist
when there is an easier way?

All you need to make a PC
board of any complexity and
of any size are the following
easy to getitems:

1. One piece of styrofoam.

2. One roll of wide
masking tape.

3. A few felt tip pens.

4. One used razor blade.

The styrofoam can be of
any size but a piece about 6"
by 12” can be used for all
your projects. The felt pens
must be able to write on
masking tape and should be
of different widths.

If you have all the items
mentioned, you are ready to

design your PC board layout.

The first step is to take the
PC board you are planning to
use and place it oh top of the
styrofoam. Mark around the
edges of the board with a felt
tip pen so you have an
outline of the board on the
sty rofoam.

Next take the masking
tape and put it right on top
of the styrofoam to fill in the
outline of the board
completely. Now stick the
leads of all vyour major
components through the tape
and into the foam in the
positions you want them to
be on the board. This will
hold them in place and now
you can find convenient
locations for your capacitors,
resistors, etc.

With all the components
sitting there in front of you
just as they would be on the
actual PC board, draw the foil
connection patterns with
your felt tip pens from
component o component as
you wish them to be on the
actual PC board. Make sure
you draw the foil connections
the exact width you want
them to be on the actual PC
board; this is important
because it eliminates making
a template, as we'll sec later.

With this method vou can
even make those fancy little
round foil lands with the hole
in the center that professional
PC board designers use. Just
whiri your felt pen around
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If you are PLANNING TO PURCHASE A NEW TRANSCEIVER, why not GET THE BEST? You should give
serious consideration to the new Hy-Gain 3750 Transceiver. With it you can expect superior performance that will surpass
the demands of even the most experienced amateur. .

The advantages of the new 3750 are many. For starters, more operating frequencies to choose frem means more
operating fun for the serious radio amateur. With 160 meters fast becoming the favorite of more operators each day, the
addition of this band to your shack can only add to your enjoyment of your favorite hobby. Not only more frequencies,
but also the greater accuracy of the digital readout make operating the 3760 a real pleasure. With readout to 100 Hz and
WWYV receive for calibration, you always know exactly where you are. As an added bonus, there is also a memory circuit
which will allow you to return to an interesting spot on the band without writing down the frequency. With the optional
3855 VFO you can split TX/RX frequencies for operating DX. The 3855 also has provision for adding up to seven crystal
controlled channels.

The 3750 is a pleasure to operate, but it is a dream to listen to. You will never again be annoyed by the roar of a
cooling fan. The three tubes are cooled by a fan that is not only whisper quiet, but is also standard equipment. And, you
can forget about image and spurious response problems thanks to the narrow band SSB crystal filter in the first i-f.
Intermodulation and cross moduiation performance are enhanced through the use of dual-gate MOS FETs at all critical rf
amplifier and mixer stages. To help cut down the strength of the OM using the California kW, a handy rf attenuator is
inciuded. For CW operators, the selectivity is -6 dB @ 400 Hz and -66 dB @ 1.8 kHz.

The same high standard of performance is found in the Transmitter section! Average power cutput is kept at a high
level through the use of an audio compression circuit and automatic level control. The microphone compression circuit
gives 20 dB of audio compression and the ALC provides an additional 20 dB to prevent “flat topping’’ and transmitted
adjacent channel splatter. To help reduce the QRN from the neighbors over the subject of TVI, a low pass filter is included
in the output state. Speaking of the cutput stage, it uses two specially developed $-2002 tubes for high peak power putput
with maximum plate dissipation characteristics. The VFO section of the 3750 delivers an exceptionally stable signal, Drift
is less than 500 Hz from turn-on to 10 minutes and less than 100 Hz after a 30 minute warm-up.

Other features include a noise blanker, VOX, and side-tone circuits. All stages have been by-passed and tightly sealed
to improve performance and reduce internally generated “birdies” to the mininum possible.

The advanced features of the HY-GAIN 3750 make it quiet a bargain at only $1895.00. For more information, or to
place an order, call TOLL. FREE 800-251-6771. In Tennessee, call 800-262-6706. Master Charge and Bank Americard are
welcome.

C&S MARKETING ASSOCIATES
P.O. Box 165

Algood TN 38501
Call Toll Free 800-251-6771
In Tennessee call 800-262-6706
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the component lead where it
meets the tape. This creates a
circle around the lead and
leaves a portion in the center
that is unmarked which you
can use as a guide for your
drill bit when vyou drill the
holes in the board. If you

wish, you may make extra
wide patterns for the
common or ground

connection on the board, or
extra wide bus bar
connections simply by using a
felt pen with a wider tip.

If you goof someplace in
the process of making the foil
patterns on the tape, either
remove the tape and parts
from the foam and put down
fresh tape exactly as you did
earlier or remove the parts
from the tape and then use a
damp cloth to wipe off the
ink from the tape and start
over.

Once you have finished
vour fayout on the foam and
the foil patterns on the tape
are as you wish them to be,
remove all the parts you had

put into the foam and
carefully peel off the masking
tape. Now place this strip of
tape on the foil side of your
PC board. If some small
pieces of styrofoam stick to
the tape when you peel it off,
just use your fingernail or
razor blade to remove them.

Now use the razor blade to
cut away all portions of the
tape which are not colored.
These portions will be etched
away when you put the board
in the etching solution. The
tape, that is left on the board
is your foil pattern. This tape
will function the same as
the etch-resist coating you
normally would use.

Remember, there are no
templates to make. just cut
away the portions of the tape
you wish to be etched.
Simple, isn’t it?

If everything has gone
according to schedule, you
have before your very eyes
the semi-finished product of
vour labors. All that remains
to be done is to put the board

in the etching solution and

drill  the holes for the
components In the usual
manner.

As | am sure you will

realize, this method of design
and construction has some
very appealing points in its
favor:
Inexpensive

There is no need to spend
hard-earned money on

etch-resist or preformed
stick-on lands and
connections.

Fasy

The layout of components
and connections is right in
front of you io better
visualize exactly how foil
connections should be made.
Flexible

This method can be used
for afl your projects no
matter how complex or
simple they may be. If you
decide to modify or delete
any portions of your circuit,
the changes can be -made
more quickly and easily using
this method than the normal

design and construction
method.
Availability of Parts

Every piece of material
needed should be lying
around vyour house

someplace. If you find you
don’t have a needed item and
yvou must buy it, it can be
found at a drug store, hobby
shop or department store for
a cheap price. Perhaps you
don’t have any styrofoam —
well, try digging through the
boxes and crates lying around
outside in the back of any
drug store or department
store. The foam is used as a
packing filler and shock
absorber for goods during
shipment. If you work it
right, the cash outlay for all
the things needed will be
exactly zero.

After reading this article
you've got 10 excuse to moan
and complain about the
supposed complexity and
cost of making PC boards. So
go and dig out your favorite
schematic and get to work! =

Looking West

from page 13

John: “That's unfortunate. We've
been able to pretty much stem that in

3
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“Big Jim"™ Davis WB@SOFP/5 of KHJ radio listens intently to John's program,

my area. In fact, [ don't think we have
any bananas on any of our repeaters
at the present time. We have had some
pretty good cases and

in one in

| 138

particular they were able to break up
a whole ring. We got the local police
in on it; the guy’s basement was
loaded with all kinds of iand mabiles,
CBs, amateur and everything else. Biit
the amateurs have pretty much done
the investigatory work and have been
very successful at it. This story that {
heard at dinner tenight, about the

Happy Fliers, now there’s a real con-

tribution that amateurs are making to
techriology, s maybe the solution {ies
right within the amateur community.”
(Note: The Happy Fliers, a group of
flying amateurs, have developed some
rather interesting DF equipment and
technigues for its use, More on this in
Tuture LW.)

We could go on for pages and pages,
but as usual we are well past the
normal length of this column. |
sincerely hope though that through
our coverage these past two months,
you all have gained a bit of insight
into John, his ideas, and his feelings
about the service he administers.
There is no doubt in my mind, after
geiting a chance 1o meet him and hear
first hand what he has to say, that he
not only gehuinely loves amateur
radio, but also has a heck of a lot of
respect for each of us within the
amateur service. He trusts us, trusts in
our infegrity as individuals tc abide by
the rules and regulations and to use
that special inner respect that seems
to be the intangible aspect of bearing
an amateur callsign to influence others
properly in that same direction.
Above all, he feels, as | do, that your

individual and collective obigation to
be “thinking forward-looking ama-
teurs’” never ends; locking toward the
ftuture and planning for it is just as
important an cbligation for you and
me as properly maintaining and
operating our stations.

In the end, it comes down to this:
IT we as amateurs sincerely want fewer
regulations, then we must each be
prepared te assume the burden of
responsibility that this entails. We
must each work toward being model
citizens within the amateur com-
munity and provide, on an organized
level, a constant flow of ongoing
feedback to the Commission and John
sa that he can thereby know exactly
what's happening where, how well
things are going, and what can be
done to improve things. One sugges-
tion | might make is to put John on
vour radio elub newslettes mailing list,
as this is a vital source of local level
information. Another is to always
offer alternative ijdeas when com-
menting on pending dockets. Saying
you de not like something is all well
and good; but from where in heaven
are John and his associates within the
Amateur and Citizens Division sup-
posed to find the proper answer unless
it comes from you? For indeed, it is
you who are the true future of
amateur radio. 1t's a responsibility
that goes far beyond that piece of
paper you proudly exhibit on the
wall, Your license is more than just a
badge of pride, it's a badge of respon-
sibility



... pacesetler in amateur radio

KENWOOD

- TS=-820
pecifications

FREQUENCY RANGE: 1.8-29.7 MHz
(180 - 10 melers)
MQDES: USB, LSB, CW, FSK
INPUT POWER: 200W PEP on SSB
160 W DC on CW
100 W DC on FSK
ANTENNA IMPEDANCE: 50-75 ohms, unbalanced
CARRIER SUPPRESSION: Betier thar 40 dB8
SIDEBAND SUPPRESSION: Better than 5) dB
SPURIOUS RADIATION: Greatar than -50 dB8
{Harmponics more than -40 dB)
RECEIVER SENSITIVITY: Better than { 25uV

Kenwood’s TS-520 has sold itself to
thousands of amateurs the world
over.

The value of its features and specifi-
cations are obvious. But just as impor-
tent is the kind of quality that Kenwood
builds in. Hundreds of testimonials on
the air attest to its periormance and
dependability. You probably have
heard of some of the same glowing
praise.

The TS-520 operates SSB and CW on
80 through 10 meters and features
built-in AC and 12VDC power supply.

IF REJECTION:

DIMENSIONS -

RECEIVER SELECTIVITY:
SSB 2.4 kHz (-8 ©B)
4.4 KHz [-60 dB)
CW" 0.5 kHz (6 dB)
7.8 kHz (-60 dB)
“(with opliona! CW filter instalied)
IMAGE RATIO: 160-15 meters: Better than 60 ¢B

POWER REQUIREMENTS: 120/220 VAC,
850160 Hz, 13.8 VDC {with oplional
D5-1A DC-DC converter)

POWER CONSUMPTION: Transmil: 280 Wails
Receive: 26 Watts (heaters off)

13-118" W x 6" H
x 13-3116" D

WEIGHT: 35.2 Ibs {16 kg} I

10 meters: Better than 50 dB
Better than 80 dB

MODES: USB. LSB. Cw
DC :nput on CW

TS-520

ANTENNA IMPEDANCE: 50-75 Ohms,

unbalanced

DeC iAol = e e

UNWANTED SIDEBAND SUFPPRESSION: Better

than -40 dB

POWER 200 waits PﬁP input on SSB. 160 watts

HARMONIC RADIATICN: Better than -40 aB

AF RESPONSE: 400 to 2600 Hz (-6 dB)

AUDIO INPUT SENSITIVITY: 0.25uV for 10 dB
(S+NWN

SELECTIVITY: 858 2.4 kHz (-6 dB), 4.4 kHz
(-60 dB) CW 0.5 kHz (-6 dB), 1.5 kHz
{-60 dB) (with accessory filter)

FREQUENCY STABILITY; 100 Hz per 30
minutes after wartmup

IMAGE RATIO: Better than 50 dB

IF REJECTION: Bester than 50 dB

TUBE & SEMICONDUCTOR COMPLEMENT
3 tubes (2 x 61468. 12BY7A). 1 1C, 18
FET. 44 transistors. 84 diodes *

DIMENSIONS: 13.1"Wx 5.9"H x 13.2" D

WE|GHT: 35.2 bs.

4 ALL MOOR TRANSSENES
€N Hn o wer
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KENWOOD’S TS-700A

finally fulfills the
promise of 2-meters...
more channels, more

versatility, tunable VFO,

SSB-CW and, best of
all, the type of quality
that has placed the

Kenwood name out front.

BLAUS RADIO ..

8400 . Pionser Parkway, Peoria IL 61614, Phone 309-687-4840
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Bruce Fette WA7NMO
2310 W. Del Campo
Mesa AZ 852062

Hamming by Laser

- - modulating them isn’t easy

hrough a stroke of luck,
my professor loaned me
a2 Spectra Physics helium-
neon one milliwatt laser for
two weeks — an ideal oppor-
tunity for a ham to pget
hands-on experience with the
cld-fashioned but up-and-
coming communication
medium, “optics.”
lasers have found many

applications in science and
industry, from measuring
stress, to 3D imaging, to

distance measuring. It is not
novel to send voice {(or other
messages) over a laser or
other light beam, but my two
week experiment might pro-
vide food for thought for
other ham projects.

- "3

Fundamentals

Helium-neon fasers, for all
practical purposes, put out
only a single color of light
(6328 Angstroms). it is this
monochromaticity {single
color) which allows differ-
ential measurement of small
distances, by additive or
destructive addition of light
waves, as well as 3D imaging
{holography). They also put
out an extremely narrow
beam of light, in comparison
to that of a flashiight. So
narrow, in fact, that even this
inexpensive unit’ diverges fo
only 6" in diameter at 400
feet, or 6.4 at 1 mile. That is
a beamwidth of .069° (4.1

Close-up of mirror and C-clamp mounted on speaker at
transmitting end, 73 Magazines are used to shim efevation of
reflected fight beam, which may be seen in center of mirror.
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minutes}, That is a much nar-
rower peamwidth than my
16 element 2 meter coilinear.
In fact, it is so narrow that
you cannot possibly hold it
steady enough in hand to use
it to communicate 1 mile.
You must use a tripod or
other adjustable rigid mount
to perform almost any experi-
ment with it.

One milliwatt does not
seem like much power out-
put. Compare that with a
flashiamp: 6 volts x .25 Amps
x .10 efficiency = 150 mW
output. Yet at 400 feet {the
length of my street), the laser
appears much
because of its narrow beam.
The laser incident enetrgy is 1
mW/182 cm2 = 0055
mW/cm2, while the flashlight
energy (a very good one) is
150 mW/291863 cm?2 =
0055 mWjcm2. The laser is
10 times brighter at 400 feet,
Danger? Well, 1 milliwatt is
completely safe impinging on
your hands or fingers. But
don’t lock directly into the
beam from closer than %
mile. Concentrated laser light
can and will destroy the
visual acuity of the retina.
Also, be careful to avoid
looking accidentally at reflec-
tions off mirrors.

Modulaticn

Now for the ham radio
application, There are several
ways to modulate a laser: 1)

brighter_

amplitude modulation; 2)
pulsewidth modulation; 3)
polarization modufation;!
and 4) spatial modulation
{angular deflection). Let's
éxamine each.

Amplitude modulation of
the laser is possible by vary-
ing the current through the
laser tube. Modulation is ade-
quately linear over a current
range of 1 mA to 5 mA.7
This current modulation is
accomplished by modulating
the 6000 V suppjy® with a .
high voltage tube.

Pulsewidth modulation of
the laser may "be accom-
plished by switching the
supply voltage to the laser
tube on and off. If done at a
constant frequency, with the
“on time” duration varied
proportionally to the modula-
ting voltage, 100% lincar
modulation is possible. In
addition, for [ong distance
communication, an i-f strip
amplifier tuned to the repeti-
tion rate of the onfoff
switching can be used to
amplify the output of a
photomultiplier® to usable
levels. You might cleverly
choose 455 kHz as a pulse
repetition rate, thus making
an old transistor radio a prac-
tical -f amplifier. Com-
mercially available 100%
modulated lasers only have an

. upper repetition rate limit of

100 kHz,* so 455 kHz would
require customization.




INGIDENT
LASER
BEAM

[

EQUIVALENT
ROTATION ARM
AT
REFLECT- 5]

ED
LASER
BEAM

t

WHGE COIL DRIVE

Fig. 1.

Polarization modulation
can be likened to changing
antenna polarization from
horizontal to vertical and
back, based on microphone
voltage. It is accomplished
with a laser by first polarizing
the laser output to horizontal
by a polaroid filter, and then
passing the light through a
Kerr cell or Pockels cell (a

nitro benzene mixture
between very high voltage
plates). The Pockels cell

rotates the light polarization
through an angle proportional
to thie voltage applied. At the
receiving end, the light is
passed through a second
polaroid filter, and thus
becomes amplitude
moduiaied proportional to
the speech input. Differential
reception is possible to cancel
stray light noise by using two
polaroid filters at the re-
ceiver, one horizontal and
one vertical, and subtracting
the light energy of one from
the other. Note that differ-
ential reception is desirable to
cancel the effects of lights
run from 60 Hz power, many

FECM:—‘
AUDIG

*9 EJ E] i

LS b3

Fig. 2.

of which exhibit nearly 100%
120 Hz modulation. The
differential signal recovered is
nearly constant across the
beamwidth,

Spatial modulation, or
angular defiection, means
simply to deflect the beam
through an angle proportional
to the modulating voltage,
preferably in the horizontal
plane. For deflection angles
less than the beamwidth {in
this case, less than .069°), the
light energy at the left and
right edges of the beam is
amplitude modulated. Again,
differential reception s
possible by subtracting left
edge light energy from right
edge light energy. The signal
recovered is proportional to
detector separation reiative to
the edges of the undeflected
beam, and to the ratio of
modulated laser light energy
to ambient illumination.

Practical Application

Tearing into the univer-
sity’s laser to modulate the
6000 V supply was unde-
sirable. This ruled out
internal AM and PWM. Ex-
ternal modulation by Pockels

Close-up of laser, mirrored speaker, and receiver system.

cells and Kerr cells, in addi-
tion to costing more, requires
upwards of 1000 volts for
90° polarity rotation. That
left spatial modulation. Com-
mercial mirrors with magnetic
drives were available. But,
with ham radio zeal, |
decided to glue a small T cm
by 1 ¢m mirror near the voice
coil of a 6" 5 Watt speaker

with a 20 ounce ceramic

magnet, thus ensuring
minimal spectral distortion
due to the additional mass of
the mirror. This arrangement
(Fig. 1) provided an angular
rotation of the mirror surface
which was small — but appro-
priate for reasonable audio
power levels (50 mW).

Thus the mirror undergoes
a small rotation for voice coil
displacement. The audio

power applied is adjusted to
deflect the beam approxi-
mately half the beamwidth
on maximum excursions.

At the receiver | utilized
two matched % cadmium
sulfide photocells in series
with 2 cm horizontal dis-
placement to achieve a differ-
ential “(hum canceling) photo-
detector (Fig. 2). Thus, if the
detector connected to the +V
recefves more light, output
voltage rises. If the grounded
detector receives more light,
output voltage falls. [f both
receive increasing or de-
creasing amounts of light,
output remains constant.

This detector pair was
soldered to a handy 4 tran-
sistor high impedance input
audio amplifier (see Fig. 3). A
simifar one was used to drive

Photo of receiver showing four transistor audio amplifier, and
cgdmium sulphide photocells at input end. Loudspeaker,
battery, and volume controf may also be seen.

Laser light viewed at night from 400 feet down the street.
Other lights are street lights.
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Close-up of [gser, speaker, and C-clamp mounted on 6m yagi.

the mirror loudspeaker, with
microphone input.

Aiming the laser to bounce
off the mirror and go where
you intend is the most diffi-
cult and time-consuming
aspect of the project. A
chemistry lab flask holder
would be most helpful for
holding the speaker, but a
series of C-clamps and maga-
zines served to shim it into
position. A tripod would be
quite useful for the laser, but
some 73 Magazines were ade-
quate to shim it into position
for a 400’ test. Having care-
fully aligned the beam down
the sidewalk {(at night) with
constant elevation, a QSO
was conducted between a 2m

HT and the laser. The re-
covered audio was excellent
beyond the distance where
the beamwidth fully covered
both detector cells, out to the
full length of the street (410
feet).

| next attempted to trans-
mit the laser light to a nearby
friend’s home 1 mile away.
This was accomplished by
taping the laser, speaker and
clamp to my 6 meter yagi,
and rotating the antenna until
the reflected beam pointed in
the correct direction. Then,
by standing on the roof and
pushing up/down/back and
forth on the element to
which the C-clamp was taped,
and listening to .94 feedback,

Fresnel concentrator in cardboard frame, showing photocells,
audio amp, and loudspeaker.
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Laser and speaker mounted on 6m yagi, with reflected laser
light showing clear!y in center of speaker.

I was able to position the
reflected laser beam in my
friend’s direction. Generally
speaking, 14" of movement on
the end of the vagi element
moved the laser 50 feet at his
end. Unfortunately, he was
completely unable to detect
audio on the laser beam with
the photocell arrangement.
There were clearly two prob-
iems: 1) the laser needed a
hard mount, with the ability
to move the receiving photo-
cells to the beam center; and
2) the laser light needed to be
reconcentrated for -the
cadmium sulfide photocells
to be adequately responsive.

[n order to reconcentrate
the laser light, | purchased 2

Fresnel lenses with a 1000:1

conceniration ratio, and
mounted them in a cardboard
frame. The cardboard frame
also mounts the cadmium
sulfide photocells at the focus
of the concentration lenses,
the audio amplifier and the
loudspeaker.

We made special arrange-
ments to use the % mile
taxiway at the Falcon Field
airport one night, so that the
laser could be hardmounted
and left pointing down the
taxiway, while the receiver
was moved to the center of
the beam. Again, .94 feed-
back was used to achieve
approximate aiming of the
light beam. Elevation control
of the light beam was most
critical in this instance, since
5 feet too high would be

unreachable with the receiver,
and 5 feet too low would
move the beam halfway down
the taxiway. To achieve this
critical elevation adjustment,
a 3" x 5" card was slowly slid
between the pages of the
phone book supporting the
speaker and C-clamp, until
the correct elevation was
reported from the receiving
end. Now the receiving
system with Fresnel concen-
trators was moved into posi-
tion in the beam. The audic
was owfuf. Examination of
the beam, viewed upon my tee
shirt, revealed considerable
fluctuation in the bearmh due
to air currents rising from the
pavement. Apparently, the
rising air currents created
rarefactions of small enough
diameter to effect one side of
the differential detector, but
not both simultaneously. Un-
accountably, the audio
quality of the output was
best, and adequate, when one
or the other of the phote-
detectors was covered, thus
using the photodetector in
the photo-voltaic mode
instead of the photo-resistive
mode.

Conclusions

Spatial modulation of laser
light must be considered the
feast expensive modulation
technigque through atmos-
phere. The apparent upper
range limit with unsophisti-
cated reception techniques is
one mile at night, and con-




SOLVE YOUR TEST CONNECTION PROBLEMS

oks have been designed and field tested throughout the industry to save time and monay in commercial

eEectmmc production and servicing. The spring-foaded hook attaches firmly, yet so gently it will not damage com-
[ penent — frees hands while testing. Durably constructed and fully insulated to a single contact point assuring true
readings. Meets exacting laboratory and space age computer technology requirements. AVAILABLE IN 10 RETMA

COLORS: Red, biack, blue, green, crange, yellow, white, violet, brown or gray.

ORDER XL-1

XL-1 Mini Haok 15,0 longl combines all the proven featuras of the X100W with an extra long body. it
will make safe, shori-free test connections in card racks and through deep wiring nest up to 4°'.$1.25 pa.

Jumper, XM Micro Hook to Banana Plug
Order Ng., Length  Price

201 XM az” $1.40 Specify calor.
Speeify color,

rpﬂiﬁl ‘

X100W Mini Hook {2.25" long) combines
rugged construction, miniature size ang
Finger-eze Hypo Action for all the best
85t connections. Haook 1s largs enaugh
for compaonent leads, yet small enough
to get into tight places . . .

ORDER X100W

- o BT e, | 7 EXTRA LONG
Jumper with XM Micro Hooks
Specify color. Order No. L MINI HOOK
— 204XM12 R
?mml 204X0-24* 24
- Sawcify color.
Jumpsr with X-100W Mini Hooks JUMPER WITH
QOrder No. Length Price
204120 12" £1.60 MiNI HOOX XL-1 MINI HOOKS
204-2400" 24" 160

G

Order No.  Length Price
204X11-12 125

2 80
204XL1-24 24 280 Specify cofor.

o

JUMPER, XL-1 MINI
BANANA PLUG

.. .8758a,

HOOK TO STACKING

Crder No, Length  Price

201XL-1" 32" $195 Specify cofor.

*Specify color.

=*Square hole tp for hooking laterally 1o teads or vertically over square wire-wran pins.

0 Stackilfg Banana Plug
Length
2000 32~

Jumpar X-100W Mini Hook**

Price
$1.35 Specify colar.

more than one set.

COMPLETE SET $7.95

ORDER YOUR XM-S MICRO HOOK SET TODAY! {Includes 1 ea. red, black, blue, green,
orange, yellow, white, brown, violet and gray Micro Hook) At this law price you can afford

PROTO BOARDS
Build & test circuits as fast as you think}
PB-6 6 1C cap breadboard kit 51595
PB100 10 IC cap breadboard kit 19.95
PE101 10 14-DIP cap, 5-way post, 940 solderiess 29.95
tio points, 5.8 x 4.6
PB102 12 14-BIP cap., like PB101 with 1,240 tie 39.85
points, 7.0 x 4.5
PA103 24 14-DIP cap., & 5-way posts, 2,250 tie 59.85
points, 6.0 x 9.0
PE104 32 14-DIP cap., 3,060 soldartess tie points, 79.95

B.0 x 9.76™

and transceivers,

II . CGontains Circuit Data, System D

LOGIC MONITOR 2

Displays static znd dynamic
.states of digital 1Cs sach as C-
MOS, HTL, TTL, DTL & RTL.
Setectable thrashold cantrol.

LOGIC MONITOR 1 B
Simultaneously displays staticg
and dynamic logic states of
DTL, TTL, HTL ar CMOS
DIP ICs. Pocket size. $74.95:"

LOGIC PROBE LP-t
rouit-powarad multifunation logic orabe. Multi-family
DTL/TTE/HTL/CMOS, Traces logic levels and pulses
al cirpuitey. $44.95,

Compact,

transceiver, and also in Applications Manual Appendices B and D.

LOW COST
INTEGRATED CIRCUITS FOR

 PLESSBY oo

Plessey SL1600 Radio Communications Circuits are used in all types of military, commercial and amateur radio systems.
These same devices are now available in economical, easy-to-use plastic minidip packages. Now you can afferd to make
extensive use of Plessey circyits in the design of synchrodyne, supethet, 858 and muitimode receivers, transmitfers

114 PAGE APPLICATIONS MANUAL

esign and Technical Data for SL 1600 series integrated circuits . . .
-

A TYPICAL TRANSCEIVER SYSTEM

SSB transmitters and receivers of the same type contain many identical components. Therefore, by a little signal switch-
ing, it is possible to make one set of fiiters and SL160Q devices perform alternately.as a transmitter and as a receiver
— i.e. as a transceiver. This, of course, results in a real cost savings, both on SL1600 devices (which in any case are
relatively inexpensive} and on filters {which are notl]. These points are illustrated by the: Figure below, a typical SSB

$1.95 IIi

IF AM|

RF AMP

Low noise, low distortion,

gain of 10 and bandwidth of 140MHz

PROTO-CLIP
For power-on/hands off
signal tracing. Bring 1C
leads up from PC beard

SOCKETS & BUS STRIPS

Plug-in, wira, tast, modify or expand
without patch cords or selder. Snep £ . aubia-
together to ferm braadboard needad. ::L:f;;or CE

PN/Description  Term'ls Price PC14  14-pin

amplifiers with integral
supply line decoupling and AGC, SL1610 has voltage £
SL1610 . $2.03 " ~<

{ow noise,

o E

DOUBLE BALANCE
MODULATOR
Replaces diode ring modulator, in RF/f
communications systems up to 750MHz. At
30 MHz, carrier and signal leaks are typically.
—40dB referred to the desired outptit prad-
uct frequency. Intermodulation products
are —45dB with a 60 mV rms input signal.
SL1641 is similar for receiver mixer applica-

tions w/lower noise figure and power con-
sumption. SL1640,8L1641 ... .. $2.03

low distartion amplifiar|
similar 10 SL1610 and SLI611 with
voltage gain of 50, bandwidth of 15MHz|
and 20mW power|
Bt |consumption. 70
"d

P

AGC range
with max signal
handling of 250
mV rms_ L1612
saa.a . $203

deliver up 10 250 mW cutput from a class AB
control allows AGC to be applied when the

QT 595 Socker 118 $12.50 | PC16  18-pin 4.75
QT598 Bus 20 2,60 |PC24 2d-pin 3.50
QTA47$ Socker 94 10.00 | PC40 40-pin  13.75
QT478 Bus 16 2.25
QT35S Socker 70 8.50
QT35E Bus 12 200
QT 185 Socket 36 4.75
QT128 Socket 24 3.75

QT8S Socker 16 3.25
QT78 Backat 14 3.00

PROTC BOARDS
With built-in requizted shartproof power suppiies
PB203 EV, 1 amp regulated power supply % 75.00
PB203A EV, T amp and £15V, % amp regulated 120.00

powar supply

Gain reduction of 100dB may be obiained.

MICROPHONE/HEADPHONE AMP
Offers a valtage gain af 100, accepts halanced or unbalanced inputs, and can

amplifier, and also allows remote volume control with a linear polan_unmscer
3.85/

ace
Ayt

push-pull ocutputstage. Log gain
device is used as a microphopat-

SL1630. »7

AGC GEN

with the SL1630 in microphone amplifier,

DESIGN MATES

DESIGN MATE1., ... ... CIRCUIT DESIGNER
With bullt-in, regulated, metered power supply ta
daslgn unusual cireuits fast. . . . ... ... $54.95
DESIGN MATE 2. . . FUNCTION GENERATOR
Complaments Design Mata 1. Produces clsan, ac-
curate wave forms with variabie amplitude and frequency cantrols.
$69.95

DESIGN MATE 3, .. ... R/C BRIDGE
Saves desipn time by measuring an selecting capacitors and risls E
to better than B% Instantlyl . . . . . .. ... ... .. ... §59,
DESIGN MATE 4. . . . . MULTIPURPOSE PULSE GENEHATOR
With tha praclsion and versatility of a jsboratory instrument, ideai
wherever a source of clean, fast output pulses compatibla with
virtually )l logic families and discrete circuits is needed . . .§124.95

Maintains amplifier output between 70mV
and 87mY rms aver 35dB range. One secand|
‘hold’ period prevents increase of backaround
noise during pauses in speech. SL1621 is far

SL1620 VOGAD isan AGC generator for usef &

“whime
- ComROL

AF AMP, VOGAD SIDETONE
Accepts signals from a low-sensitivity micro-
phone providing an essentially constant out-
put signal for a 60 dB range of input, Con-
stant gain amplifier provides an amplitude-
limited output for sidetone in mobile trans-

of modulation. Follows

AM DET, AGC

AMP S5B

DEMGD
For use in 558
AM receivers w
5L1610, 5116711
& SL1612. Com
plemantary to SL
-1621. AGC volt.
age is generate
directly from de-

tected carrier signal independent of depth)

the mast rapidly|

fading signals. SE1610and SL1612 main:

tain the output within a 5d8 range for

90dB range of recelver input signal
623,

BREADBOARD JUMPER WIRE KIT
Each kit containg 350 wires cut 1o 14
different lengths from 0.1 to 5.0°.
Esch wire Is stripped and Jeads ara
bant 80% for sasy insartion. Wire
length s classifisd by colar coding,
All wira is solid tinned 22 gauge with
PVC insulation. The wires coma
packed in a canvenjent plastic box.
e e e e A e $9.85

CARBON FILM RESISTORS {5%)

WW. ... $1.69 per 100 o %W, ...$1.79 per 100

10 33 100 330 1.0K 33K 10K 33K 100K 330K 1.0M 3.3M|
11 36 110 360 1.1K 26K 11K 36K 110K 360K 1.1M 3.6M|
12 39 120 380 1.2K 39 1 4

13 43 130 430 i8K 43K 13K 43K 130K 430K 1.3M 4.3M

168 51 1680 510 1.6K 5.1K 16K 51K 160K 510K 16M S5.1M
18 56 180 560 1.BK 5.6K 18K BGK 180K 560K 1.8M G5.6M
20 62 200 620 2.0K 6.2K 20K 52K 200K &20K 2.0M €2M
22 68 220 680 22K 68K 22K 68K 220K G80K 2.2M 6.8M
24 75 z40 750 2.4K 75K 24K 75K 280K 7SO0K 32.4M 7.5M
27 B2 270 820 2.7k B2K 27K 82K 270K 820K 2.IM B.2M
30 91 300 910 3.0k 9.1K 30K 91K 300K 910K 3.0M 9.1M

Only in Multiples of 100 pes per vaiue (ohmg) g

15 47 150 470 1.5K 47K 15K 47K 150K 470K 150 4.7M P

11080 Jefferson Blvd. | 1300 E. Edinger Ave.
Culver City, CA 90230 | Santa Ana, CA92708

use n SSB receivers with SL1621, SL1611 F SL162 $3.01
and SL1612. Generates a suitable AGC| [mitter/receiver applications. 10 lesd TO5| [B=iosfeeozeecoeeoriz S
voltage from the detected audio waveform,| gperates fror; a Sdto 12 vOlt s'um:lv p4ru7—
provides 8 *hold’ pericd, is immune to noise| [duces an independent supply line at |
interference. Smoothly fallows fading HF| [voits stabilized. SL1622 .. .. $3.01 PLESSEY MINI BOX
signals. SL1620,5L1621. . . . $2.58| POLYESTER @
Dicital Auto Clodk *Tmimreimms] POWEE SUFRLIES | GAPABITOR)
i ADTECH ME v § v $
|glt0 UtO oC Technology Kit from TR 001 1000 .14 ‘539 250 .16
i 1 .0012 1000 .14 | .047 250 .18
Build-It-Yourself Kit EZSSHis | mods wo. [Vie [Amp 0015 100 14 | 0% 280 18
AFS53 5 [ 3.0 0018 1000 .14 | .068 250 .18
AVAILABLE NOW — $40.00 COMPLETE aps121.6 | 12 | 18 .0022 100D 14 | .082 280 .17
AP51516 | 15 | 1.5 |¢z0.05] .0027 1000 .14 | 4 100 A7
IC SOCKETS apsza1 | 24 | 10 0033 1000 14 [ 112 100 18
SCLDERTIN DIF TOS peldami | |2 s Sl e M5 o
WIRE-WRAP GOLD DIP 124 25 SOCKETS APE5-6 B 8 0686 630 .14 | 22 100 23
8 .21 .19 A7 TEFLON | APS12-4 12 4 ‘oosa 630 .14 | 27 100 2B
PIN 124 25 100 14 .25 .22 .20 ‘AaPS515-3 19 3 |$50.40 | ‘nogz &30 .14 | .33 100 30
14 .46 41 .37 16 .28 25 .23 APS24-2.2 | 24 | 2.2 01 630 .14 | 39 100 .38
16 54 .49 .44 18 34 31 .28 3PIN 55 EA | APS28-2 28 2 012 &30 .14 | .47 100 .35
%g i; 22 3&'6 1§§Iﬁ H‘g Ez APS5-10 3 10 015 400 .16 | 56 100 .44
& o - . APS12-7 12 7 1 400 15 (2]
SOLDER — GOLDDIP 28 38 .80 .70 APS515-6 16 6 [$71.20 :gzg 400 15| &2 :gg 21
14 .34 .31 .28 361.00 .98 .89 PLASTICTO-5 | ApS24-5 24 5 027 400 .15 |10 160 .60
16 J37 W34 a1 401.241.12 .90 BPIN ABEA L APS28.4 28 A 033 260 15

Minimum order §10.00. Add $1.00 to cover postage

California residents add 6% sales tax. Mail Ordar — Send Check or
money order to: P.Q, Box 2208M Culvar City, CA 80230 - Phone
Ordar — Call: {213} 641-4084. COD, Master Charge and Bank-
Americard weicomed. {Stores do nat accept maif or phena orders.)

and hangling.

CALIFORNIA
ANCRONA

CALIFQRNIA
ANCRONA

{213} 390-3595 (714) 5478424

4518 E. Broadway
Tugson, AZ B5711

ARIZONA
ANCRONA

OREGON
ANCRONA
1128 N.E. 82nd Ave.
Parttand, OR 97220
{503) 254-5541

GEDRGIA
ANCRONA
3330 Piedmont Rd. NE
Atlanta, GA 30305

(602} 881-2348 404} 261-7100

CANADA, B.C.

BEEG Fraser St
Vancouver, BC VEW 274
{604} 3240505

ANCRONA
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siderably less in daytime. For
these kinds of distances, wire
is a more economical com-
munication media than laser
through the atmosphere,
except where ¢ircumstances
prohibit stringing wire or the
bandwidth of the signal is
considerably higher than con-
ventional audio bandwidths.
In turn, laser is less expensive
than conventional superhet
receivers and crystal-con-
trolled transmitters for these
distances: Laser communica-
tion is certainly more secure,

since fundamentally all trans-
mitted energy can be inter-
cepted at the receiver site.

Want to try out a laser? |
hope this article has given
you ideas to build on! =

References
L *Spectra  Physics Technical
Memorandum,” 1966, Hobart;

“Modulated Helium Neon Laser,”
Spectra Physics.
2 Canversation
Physics engineer.
. Fette, *‘Getting Started on
ATV,” 73 Magazine, November,
1873.

with Spectra

~T.8V

33K

Fig. 3. High input impedance four transistor audio amplifier.

A 60 Foot Antenna
20 Foot Lot

a 40m Novice problem

on 4
- - solving

ne of the first hurdles

for the newly licensed
Novice is the matter of an
antenna. Many beginners
don't have a pair of 70 foot
trees spaced just right for an
80-40-15 skyhook pointed in
the right direction. Bearing in
mind that there s no one
mote critical element to
happy hamming than a good
antenna, WN6GKE has come
up with a solution.

The antenna is actually a
half wave dipole for 40
meters, in a horizontal “U”
configuration. (The same
design will work on 80 me-
ters, by doubling the dimen-
sions.) With the help of an

Reprinted frem Collector and
Emitter, Central Oklahoma
Radio Amateurs, Inc., Box
15013, Okjahoma City OK
73115,
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antenna tuner, the “U'" will
work 80-10. The 40 meter
version requires two supports;
trees or TV masts will do.
Because of the antenna’s “‘U”
configuration, positioning is

not important, since the
tuning fork is omnidirec-
tional.

Construction

The feedpoint should be as
far from metal objects as
possible. When cutting wire
for each leg of the antenna,

- add two feet of extra length.

This will be used for trim-
ming down the swr. Pulleys
are very handy on the high
ends of the antenna, in order
to raise and lower the ele-
ments for tuning. Keep the
spacing between elements at
21 feet 6 inches, but don’t
worry too much about the
angle. Anything from 90 to
45 degrees will work.

@q‘

20 FT TREES OR MASTS-

KNYLONCORD- —— —————

Tuning

Set your transmitter on 40
meters at 7.125 MHz. Mea-
sure the swr using a bridge,
and trim each leg of the
antenna three inches at a
time. Remember to cut both
legs equally. Repeat this step
until the swr is down to a
fevel below 1.5 to 1.

Cost of the antenna,
including 70 feet of #12 wire,
5 insulators, nylon cord,
screw eyes and coax, was
about $20, but it could have
been made for much less. So,
fellow Novices, if space and
money are your problem, try
tuning up with a ‘‘tuning
fork™ and get ready for some
nice surprises! m

-:ﬁ/} '

—=—INSULATORS
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76 FEET OF NO. 12 WIRE

5INSULATORS
KRYLOXN CORD
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EIGHT POLE
SINGLE
THROW

TOGGLE
|ACTION

RF POWER
TRANSISTORS

PRICE FIG Pp MAX POUTMIN PiN EFFICIENCY REMARKS
g 256C E 2 GHz 8 2 GHz

54,95 A 3.5W 1.0 3 10mwW 302 Sim. to RCA 2N5470
$5.95 B 3. 2.54 300mW 33% Sim. to RCA TAB407
$6.95 B 21w 5.5W 1.25W 33% Sim. to RCA 2N6269
$7.95 B 29W 7.5W 1.5 33% Factory selected
part---2M6269

E FIG A

For operation at lower frequencies gain an
efficiency are higher, giving higher output
power.

Now you have a choice--specify wire
wrap pins (illustrated) or solder-
tail with .250" row spac-
ing. For IMSAI and

e pesipieris. S
s-ltom.” Slder- WWWWWWW CONNECTOR
oeiwern ¢5 EACH=-$22 FOR'5

b / e = eyl \

| i A |
@&@3@“‘9@?
One of our most popular kits is now making way for a new
model. This is the last time you'll see this quality sup-
ply for $22.50 (also include postage for 24 pounds). Bet-
ter than .05V regulation; cuorent limited at 134; adjust-
able ourput 11-14V; short protection; RF bypas-

sing. HNOTE: LIMITED QUANTITIES.

‘________—'—'-___-_———_‘

[0uF 450V
3 FOR &
e
“Tactory Fresh

703 OF AMNP  4/91
14103 Ripflop 4/51

l

TERMS: Orders under $10 add 50¢ handling. No COI

orders. Place Mastercharge® and Bankimericard® or-

ders by calling 415-562-0636, 24 hours. California
A residents add appropriate sales tax.

ORBEOY ly

Tk m 55

New, with mounting hardware. Contacts X3
rated up to 5 Amps at 120 VAC. MADE
IN U.S.A.; similar to C&K #7101.

BILL GODBOUT ELECTROMNICS
BOX 2355, OAKLAND AIRPORT, CA 94614

While you're here...cirele the reader service card.

Switches of this quality seldom show
Qur flyer will make it worth your whilel

up as surplus...here's your chance.




from page 10

it a lot easier ... s0 count your
blessings. No mobile operation is per-
mitted here. No operation outside of a
military installation. And no commun-
ication by radio with Japanese ama-
teurs. To an avid 2m FMer like
myself, it is very frustrating. {Don’t
know how true it is, but I'm told that
the reason we can't work Japanese

in stock.

TRANSMITTING VARIABLES

Millen 16250 dual 255pF 3kV . .... $43.25
Millen 16520A single 200pF 3kV ...24.75
Johnson 154-10 single 347pF 3 kV .. 34.60

Johnson 154-507 Dual 200 pF k V ..46.20

COUNTER DIAL
Millen 10031, 0-99 turns readout with

HITEHOUSE & CO.

17 Newbury Drive, Amherst, N.H. 03031

0-100 vernier dial, ideal for
transmatch, fits %'’ shaft $25.50
ROTARY INDUCTORS
Johnson Style 229-203, 28 mH . .., ., ..... ... ... $32.00
EST 2KW ANTENNA TUNERS :
LOW ES MIEN 92200 .+ . o v e oo et 199.00
P R | (4 DUMMY LOAD WATTMETER
B&W Model 374 1.5 kW 0-300 MHz . _ .. ... ....... 215.00
MINIDUCTORS
3003 $1.85 3016 $2.10
3011 1.90 3021 2.20
3012 2.05 3025 4.45
3014 1.85 3029/3905-1 5.05
JOHNSON SINGLE SECTION 800V 2015 1.95
160-102 1.5 -6 pF $3.00 GROUNDED-GRID FILAMENT CHOKES
160-104 1.8 -3 pF 3.056 BA&AWFCI5Adual winding 18 A .. .. ... .couvreuna, £24.50
160-107 2.3 -14 pF 3.15 B&W FC30A twin dual winding 30 A . ............. 29.00
160-110 2.7 -19 pF 3.20 R-F PLATE CHOKES
160-130 3.0 -32 pF 3.45 B&WB0090MH 2.5 kV EO0MA . .. o vrvrn o vnn... $8.75
BUTTERFLY National R175A 145 mH 3 kV 800 mA . ... ... ..... 10.60
:gg;gg 1852 pi %';g We offer the identical product as the other house
i S ot L i at about ONE HALF THE COST
b 1
DIFFERENTIAL T200-2 $1.60 T50-8 $ .30
160-303 1.5:5 pF G0 T130-2 115 TEO-10 .30
160-305 1.8-8 pF 3.80 T106-2 .75 T50-12 .30
160-308 2.3-14 pF 4.00 T106-3 75 T44-2 25
160-311 2.7-19 pF 4.50 T94-2 .50 T37-2 25
HAMMARLUND SINGLE SECTION 794-6 .50 T37-6 .25
1200 V T80-2 .30 T37-10 25
G205 3.5 20 7 sa.00 mos W T
MC 35S 6.0 35 pF 8.50 T68-3 .35 T25-12 20
MC 505 6.5 -50 pF 8.60 T68-6 .35 T12-2 .15
MC 755 8.0-80 pF 8.80 T50-2 .30 T12-2 s
MC100s 8.3-100 pF 9.30 T50-3 .30
MC140S 10 -140 pF 9.40
MILLEN SINGLE SECTION 800 V Ferrite Toroidal cl‘:"‘fs
19100 8 100 pF $11.40 oyt o
19140 9.7-148 pF 12.00 FT-5072 a5
19336 15 -339 pF 17.15 FT.82-61 .40
J.W.MILLER .. A
1460-1 3gang 521 pF $6.48 SFi::;rne Shielding B'e;;sitzi
2101 1gang 11-105 pF 18.00 FB-73-101 $1.00 Doz.

Many other values from these designs

NOW IN STOCK FB-43-801 1.50 Doz.

Transmitting Variables — Roller Inductors — Counter Dials — Air Wound Coils — Couplings —
Knobs — Receiving Variables — Toroids — R.F. Chokes — Ceil Forms and more from Millen -
E. F. Johnson - Barker & Willlamson - JW Miller - Hammarlund. Send First Class Stamp for

Flyer. Add $2.00 to each order for shipping and handling. Prices subject to change.

FB-43-101 1.00 Doz,
FB-73-301 1.50 Doz.
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stations is a story like this: It seems
that some time in the ‘50s or '60s an
American ham insulted a Japanese
amateur on the air, Well, the Japanese
ham happened to be the equivalent of
our FCC Chief of the Amateur and
Citizen’s Division, and a Japanese law
came into being shortly after that
Japanese hams will not communicate
with US hams stationed within Japan.
In the spirit of cooperation, American
military hams are told they will not
work Japanese stations. There are no
other operating restrictions on what
country you work, other than the
ones all American hams follow.)
Incidentailly, CB operation is
prohibited here, so if you are coming
over . . _ leave it home.

So it appears the only way | can get
on the air here is through DSCAR.
That is, just using the equipment i
already have. | brought my TR-22
with me, and my friend Steve KAGXX
has a Kenwood TS-520 he had already
set up in the MARS station on post. If
we can hear the satellites, I'm going to
maodify my TR-22 for CW, and have at
it. It be my first time working
OSCAR.

MARS is very active here, and a
warm thank you to all the hams who
ever helped MARS anywhere. |
remember what | used to think of
MARS in the states ... and it has
taken on a new importance and
vitality for me here.

I'm a Tech, and hoped to get my
Conditional over here. However, with
the Conditional dead, 1'd have tc get
to Guam to take my test. .. so | guess
I'm stuck ... it’s not all that bad —
Techs have all General CW privileges
here.

There are two good things ...
equipment is inexpensive, and you can
pick your own callsign, due to the
scarcity of US hams here.

Thanks, and see to it that 73 is
always around.

Mark R. Wheeler WBZULR
APQ San Francisco

A LOVELY COVER

Mr. Harry Goldman has managed tc
tell us a number of new facts about
Testa, which is quite a feat. Most of
what we get is a capsule subluxation
of H. Gernsback, who knew him best
Goldman'’s research and understanding
make his article a landmark.

| have been told, long age, that
TESS-la is not the proper pronuncia-
tion, that TESH-la is. | don't know
any Croatian, so | don't know this for
sure.

One thing | do know: Tesla
imcented the roller coil tuning induc-
tance. He shows it on a patent
drawing for a wireless invention. He
deoesn’t mention it in the patent
papers, other than to say that the
inductance was “‘variable,” but the
handle on the end couid have turned
nothing else but the cylinder itself.
The lower frequency Command trans-
mitters used: this coil for antenna
tuning. The WE D-156000 SSB trans-




mitter used a number of them. | have
seen ot least five different designs in
all.
Whats more, the November issue
has a lovely cover.
Jake Bach
Walden NY

WORTH THE MONEY

TERRIBLE!

Please pass along congratulations ta
Ken Cole W7IDF, for his vy FB story
“Paclo” in the November 1976 73.
His prose was a delight to read, his
description of wartime action fan-
tastic! Please, more!

Contrast that with ““See the World
and Get Paid” by Hargett in the same
issue. What a thudding bore. That
article would definitely keep me from
looking into the Merchant Marine.
Terrible.

Joe Koziol WI1FLX
Pittsfield MA

Maybe we'll make a reguiar cofumn
for the Merchant Marine. — Wayne.

KUDOS TO MESHNA

I built the Keycoder | described in
the July "76 issue of 73 and it works
as advertised. Kudos to John Meshna
& Co. for his excellent service in
providing key components.

Wonder if any other builders have
experienced EM) problems on 20
meters and above with the unit. Flaw-
less operation on 40m; however, on
20m and above, kever latches up on
most alphanumerics due to proximity
of keyer 10 rf from my Swan G0QCX.

Short of shielding the entire keyer
with  aluminum foil or the like,
wonder if other builders have sugges-
tions on EM| protection for the timer
and/or keying 1Cs.

Keep up the good work.

E.V. Shaparenko W6LOP
255 S, Rengstorff
Mountain View CA 94040

THE GRIPER

In May 1978, | subscribed to 73
Magazine because of your /0 section
and the basic, easy tc understand
computer articles it contains.

Now in vour Nov "76 1/0 Editorial
you say you are going to have less
computer articles in 73 Magazine, and
are going to publish a new computer-
oriented magazine.

| feel this is unfair to the people
whoe subscribed to 73 because of the
1/0 sectian.

There are some of us who would
like to see more computer-oriented
articles in 73.

F. M, Gamer
Salina KS

It won't be much less, so stop griping.
— Wayne.

Enclosed with this letter you'll find
a subscription te 73 and Kilobaud.
I've been buying 73 for the past year
at a local ham store, and you've
convinced me. | Kilohaud is any-
where near the guality of 73, it's well
worth the money.

Two months ago | passed my Tech-
nician test and I'm still waiting
for my call letters. Seems like a burn.
When a CBer sends his four bucks in
he can go on the air, and a commercial
operator can talk as soon as he passes
his test, but not a ham! We pass our
test and give our four bucks and get a
pat on the back. It's not fair!

Your code tapes were a raal help. |
tried fer the longest time tc learn

code from other tapes and records,
but your tapes are wonderful,

Your reply to WB8SWD's letter (pg.
18, Nov. 73) is one of the main
reasons  that | support 73 I'm
convinced that we must use our VHF
and microwave bands or they won't
be ours for long. | disagree with you
only on the discontinuance of the
“'mail order Tech license.”

I found that local amateurs openly

Aluminum enclosure
covers the electronics.

PARITY DETECTOR
New packaged, made for RCA, detects
even or odd parity, baud rate 110,
150 or 134.46. Built-in logic supply
for the 1Cs, operates from standard
11% Vac. Control panel allows manual
or automatic reset mode of operation,
(not shown)

>
$12.50

patible. Ship wt. 10 Ibs. $18¢0

FOB Lynn Mass.

com-

house, etc.

SCLAR CELLS

Designed for the space program,

FAX MACHINE BY DATAFAX

We have transmitters and receivers. Used for weather
charts, hi speed teletype recording. Normally used over
the phone lines. Operational when removed due to
upgrading of equipment. Only a few on hand and sold
“AS 1S When used over the phone lines from weather
data system, will draw full map of the US with cloud
cover and also pressure gradients. Due to the weight of
these machines they must be shipped via truck as they
are around 60 lbs. Made for desk top use. Made by
Steward Warner Elect. Picture is typical unit. When
ordering state receiver or transmitter. #FAX $125.00

GENERAL PURPOSE POWER SUPPLY

A well designed transistorized regulated power
supply with many uses. Each voltage adjustable
by a pot. Each voltage fused. 115 volts AC 60
cycle input. Qutput {minus) 12 volts at 1/3 Amp,
12 volts {plus) at 3 Amps, 6 volts at T Amp ...
three output voltages. Many uses . .. as battery
charger, op amp, 5 volt logic supply, operate
your car radio or tape player, CB set, in the
A commercially built
supply for far less the price of a kit.

Shipping wat. 10 1b. #5P-152-L. $17.50

shown actual size

SILICON
SOLAR

CELL

these are the highly efficient
silicon high output cells. Used
for powering equipment, charg
ing batteries. Made by lon
Physics Corp. Each with spec
sheet.

Size 394 x .788" 865 mA, .43V
$1.25612/$12.00

Size .788 x .788" 12b mA, .43
V $1.60 12/$15.00

Please add shipping cost on abave.
FREE CATALOG SP-9 NOW READY
P.O. Box 62 E. Lynn, Massachusetts 01904 J

regulated

ZENER 15V 63 Watt $1.00
2.5 Amp 1,000 piv

dicde ......... 4/%$1.00, 25/$5
Motorola TN4Q01 diode 1A,
LRIV T 20/$1.00

RT 70/GRC as written up in
73 Magazine, WNovember,
1976. Only $20.00.
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refused fo give the test for Technician
when it was mail order. They claimed
that no one would practice code with
a Tech license, so Novice vas the only
way to go. Now with the opening of
the Novice code bands to Technicians,
there's no excuse for discouraging

real learning tool, a chance to increase

our knowledge of electronics and

communication, a far cry from the

dull lists of call letters and contests in
QsT!

Howard Gerber

Houston TX

OBVIOUS GROWTH

Techs!
Hey, don’t discourage QST from long

Having recently re-subscribed to 73
after a lapse of 7 years or so during
which | was not active in hamming
other than radio control on 6 meters,
| would like to compliment you on
the obvious growth of your magazine.

I'm an experimenter, not an /lists of calf letters — [ like 'em. — | am fully in favor of the 1/0 articles
appliance man. Y consider 73 to be a  Wayne. and have just sent in a subscription for
Heathkit HW-2021 Regency HR-312
FOR THESE rec only Regency HR-2ZMS
RADIOS Heathkit HW-202 S.B.E.

Ken/Wilson
Clegg HT-146

GRYSTALS

Icom/VHF Eng
Lafavette HA-146

Sonar 1802-3-4, 3601
Standard 146/826
Standard Horizon
Swan FM 2X

o FMH
Trio/Kenwood TR2200
Trio/Kenwood TR7200

Drake TR-22 Midland 13-505
Drake TR-33 rec only Regency HR-2 Tem
FREQUENCIES Drake TR-72 Regency HR-212
Genave Regency HR-2B
IN STOCK i
Note: |f you do not know type of radio, or if yeur radie is not listed, give fundamental

-
&
@
a
a
E ]

frequency, formula and loading capacitance.

MOBILES

| mAsTER i
. | GAINER |,

MODEL G6-144A — Deluxz, Two
Meter Counear for Repeater or any
fixed Station opesatan, & db. gas
aver a i, wave digole Magimum
radiation at the harizon! Shunt fed q
with D.C. grownding, Radidlor: % x E
wave lower saction, i wave phasing,
55 wavé upper section. Height: 1177,
SWR- al resonance: 1.2:1 or Detler.

BBLY-144 E
BBL-134

]

T
s

MODEL BALT-144

e

Power mlmg' 1.000 Walts Fi. Wiad
survival: 300 MPH, lnslalls an verti
cal pipe up fo 134" D. S0-239
coax connector $52.95

MOUEL BBL-149
47

4, mu deck

| HUSTLER
“BUCK-BUSTER"

'JED‘L SF-2

SUPER GAIN MOBILES
Two Meters

+ 5.2 65 gain over 1 /4 wave modtle
anlenna

STANDARD GAIN

g 5 watls P

47 anteana complete watn easy

EC U an
Anlenta removable fram meunt

antenna mounts on any flal

i, Inciudes impact spring,
17 MIL ﬁPEC RG-56-U and PL-254
Antenng removatie from mount

CRYSTALS FOR THE IC-230 SPLITS IN §TOCK: 13.851111 MHz; 13.884444 MHz; 13.917778
MHz: HEATHKIT HW2021 600 KHz. QFFSET 11.3 MHz; 56.50 ea.

-
=
=
cacrasseans

VHF/UHF ANTENNA—

TAURK LIP MOUNT

MODEL THF

Field tnmmable radiator permits
quarter wava eperatinn o say
Irequency from 140 to w
Custting chart included, Cnmawete
wi{M trunk fip mount, 17 RG-56-U
§26.05  and PL2%9, $15.05

$28.7%

or fender in

C e asprasamrser At

MWOBEL HLM

cedasaermer e

o6 £ - DELUXE MOBILE
i’ + Frequency cavetage—143-199
S . MOUNTS -
+ SWR at resonance—1.1:1 typical e megtum cngsn Y et selonnas o GEM-
] 1l * Power rating— 200 watts P34 &
- MODEL TLM
. MODEL CG-144 Trunx tip H“"‘ 'D’“:“ MODEL GCM-1
¥ Same characteristics a5 CGT-144 fiotagsrsiellattor on tdd i i .
. supplhld with 324 base to fit all LM o edge of tronk I, In- 5.?'2h53éf'a?p‘l.‘!;"df: .
K mobile ball mounts— Length 13 cludes 17 RG-58.U can lafest trim line gutters. s
F g.‘sudwmaun: and cable not in. nectors atached. §12.05 inc\udes 136 wwivel s
$26.75 .
£ UHF :
0 AMATEUR ANTENNAS g
2 L VHF/UHF AKTENHA— -
¢ ROOF MOUNT ' armateus Band 3
. MODDEL UHT-1 manufactu t a<aianle malen g
. Finld trimmavie ragiakos for 14 £ T Sy T T S &
'y wave cperatian oo Sny frecuency coretuily conirolied quaiity standy9s e giee oo .
. frori 140 te 500 M=z, Cutting chart supenar mechznical and electrical perlarmance. For M
- included. Mounts an any flat sur- £ - ¥ .
* - faca, reol, deck, fender in %" more tan e decade. rehiabibly has been our fores .
= hate. fnchides 15 RG5-U.§10.15 mast des el =
Taenaa v v nmaae . L R IR t e v rrrra e e 0 - D I IR Y - . - -.-.:
SHIPPING
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We can ship C.0.D. firsi ¢lass mail. Orders can be paid by: check, money order, Master Charge,
ar BankAmericard. Orders prepaid are shipped postage paid. Phone orders accepted. Crystals
are guaranteed for life. Crystals are all $5.00 each {Mass.residents add 25 1ax per crystal).

Box 469 We are authosized
Dept. 976 distributors for:
Quincy, MA 02169 Icem and Standard
617)471-6427 Communications

COMMUNICATIONS

PRICES SUBJECT 7O CHANGE WITHOUT WOTICE

Store Hours:
Daily 99
Sat. 9-6

Equipment. {2 meter)

=
danniug ncany
]
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Kilobaud. | work for Aeronutronic-
Ford Comp. on an Air Force contract
operating tracking stations. | have just
been transferred 1o Thule AFB,
Greenland, for an 18 month tour, and
would like to set up an OSCAR
station here.

Can you recommend any books
that can give me info on the operation
of these satellites or perhaps the
address of the group responsible for
their development and operation?
With my location {400 miles from the
polel, § am in a position 1o work the
vehicles on almost every orbit. | have
equipment but have to decide on
antennas. | am in the final phases of
assembling my uP system based on the
MOS Technology KIM-1 module, with
expanded memory from Godbout and
UART/TVT I from Mini Micro Mart.
Per your editorial comment in the
Nov 76 issue of 73, | will detail in a
later letter all the problems involved
with the various mai! order houses.

In closing, would appreciate any
help in info on OSCAR. Keep up the
info on new technology even though
people scream. After 12 years in the
satellite business, | know that vyou
have to stay on top of the new
developments or you are lost, In just
12 years, my job has progressed from
tubes and 200 MHz to uP and 2.2
GHz — and it involves constant
schooling and study just to keep up.

E. A. Zeitier KGBJCQ
Box 1337 AFSCF OLAA
APQO New York 09023

Your best source of info is AMSAT,
the Radio Amateur Satellite Corpora-
tion down in Washington, DC. Their
address is AMSAT, PO Box 27, Wash-
ington DC 20044. They publish a
quarterly newsletter and provide the
orbit information which appears each
month in 13. Speaking of 73, one of
our most popular past issues covering
OSCAR was back inJuly, 1975. More
recent articles have covered ways to

‘program celcufators to plot QSCAR

crbits. — Ed.

TROUBLE AHEAD

it looks like the NBS people
changed their minds that the turning
point of this sunspot cycle would have
been this summer. A notice | got from
them vyesterday gave a forecast of
sunspot numbers from August to next
May, and they are forecasting even
lower sunspot numbers for this winter
than we had last winter. This agrees
with what | told you.
| had a two day visit in June from
the chairman of their forecasting com-
mittee 10 discuss my forecasting tech-
nique, | showed him how | do it. He
also asked me for my opinion on this
sunspot low and i told him the same
thing that | told you . .. a long deep
low followed by a low high.
John H, Nelson
Whiting NJ

John Nelson prepares our monthly
propagation forecasts. — Ed.




LIVINGSTON NJ
DEC 3

The Livingston Amateur Radic
Club wili hold its second annual elec-
tronic flea market on Friday, Decem-
ber 3, ar 7:30 pm at the Livingston
Memorial Recreation Building. For
further infe, contact Jeff Gehl

WN2AXL, {(201)-267-0280.

BROOKLYN NY
DEC 19 ‘

The Kings County Repeater Asso-
ciation will hoid an indoor flea market
on Sunday, December 19, 1976, from
9 am to 4 pm. Located at 910 Union
Street, Brooklyn NY {at Grand Army
Plaza). Sellers $3.00, buyers $1,
children free. Refreshments available.
Talk-in on 146.43 and 146.52.

FORT WAYNE IN
JAN 23

The annual Fort Wayne Winter
Hamfest will be held at Shiloh Hall
north of Fort Wayne, Indiana on
January 23, 1977. Hours are from 9
pm to 4 pm local time, and early
parking is available. This yearly everit
is sponsored by the Allen County
Amateur Radic Technical Society
{AC-ARTS). Admission is $1.50 by
advanced ticket, or $2.00 at the door.
Table space is available for vendors at
$1.00 per half-table {about four feet).
For more information or advanced
tickets and table veservations {held
until 9:30 am), write to Hamfest
Chairman, AC-ARTS, Inc., P.O. Box
342, Fort Wayne, Indiana 46801.

CORPUS CHRISTI TX
FEB 4-6

The Texas VHF-FM Society will
hold its winter meeting at the
Holiday Inn, Emrald Beach, 1102 S.
Shoreline, Corpus Christi, Texas, on
February 4, 5, 6, 1877. For further
information contact: James Linthe-
cum WbBLCN, 1802 Daly, Corpus
Chiristi, Texas 78412,

MANSFIELD OH
FEB 6

The WMansfield Ohio Mid Winter
Hamfest Auction will be held
February 6, 1877 at the Richland
County Fairgrounds, Mansfield, Ohic.
Prizes, flea market, auction — large
heated building. Doors open B am,
Talk-in 146.34/.94 and .52/52,
Tickets $1.50 in advance, $2.00 at the
door. Contact Harry Frievthen KBJPF,
120 Homewood, Mansfield, OChic
44906 or phane {419) 529-2801 or
(419) 524-1441.

GRIFFITH 1N
FEB 19

The Lake County Amateur Radio
Club’s 24th annual banquet is Satur-
day, February 19 at 6 pm, at the
Griffith Knights of Columbus Hall,
1400 South Broad Street, Griffith,
Indiana. All the delicious home-
cooked food you can eat, wine
fountain, entertainment, guest speak-

ers, special awards, door prizes, cash

'ORLANDO HAMCATION 77’ ‘ORLANDO HAMCATION 77' "ORLANDO HAMCATION 77’ ‘ORLANDO HAMCATION 77" 'ORLANDO HAMCATION 77

raffles and a dance band after. Tickets
are $7.50 each: no door purchase.
Write (prior to Feb. 3) to Herbert 5.
Brier WOAD (WIEGQ), 409 S, 14th
Street, Chesterton N 46304,

DAVENPORT |A
FEB 27
The annual Davenpcrt Radio
Amateur Club Hamfest will be held
Sunday, February 27, 1977 at the

¥ TECHNICAL FORUMS

FOR THE BEGINNERS AND UP

¥ MANY DOOR PRIZES

TOO MANY TO MENTION !

AL LADIES  ACTIVITIES

PLANNED DAY LONG

Rooms, Single $28, Double $36,per day.

Social Events

Masonic Temple in Davenport, lowa.
Admission is $1,60 advance — $2.00
at the door. Talk-in on 28/88 and 52.
Refreshments and tables are available.
For info and tickets send SASE to
Dick Lene WABGXC, 116 Park
Avenue, So. Eldridge 1A 52748,

* ‘ORLANDO HAMCATION 77' *ORLANDC HAMCATION 77" *ORLANDO HAMCATION 777 *

The Orlando Hamecation Committee Presents

The GREATEST ORLANDO HAMFEST EVER!

& The Southeastern ARRL Convention

AT THE SHERATON’S TWIN TOWER HOTEL & CONVENTION
COMPLEX, NEAR THE CROSSROADS OF THE FLORIDA
TURNPIKE AND I-4 INTERCHANGE, IN ORLANDO FLORIDA.

4 FEBRUARY 11*-12-13, 1977 Y%

Plan a family vacation in Central Florida around our Hamfest, Visit
Walt Disney World, Circus World, Sea World, famous beaches on both
the East and West coast, Cape Kennedy's launch complex and many
more entertainment spots of interest for the whale family.

Main Ballroom Exhibit & Hamfest Area Opens Daily At 9AM
Swapfest Area Opens At 7AM Daily, And Friday Nite At 6PM.

% MAJOR COMMERCIAL EXHIBITS

PLUSH ATMOSPHERE

Advance registration $3, at the door $4, per adult. Swapfest tables $5 per day.

FOR A COMPLETE HAMFEST INFORMATION PACKAGE INCLUDING
OTHER NEAR BY HOTEL/MOTEL RATES SEND A SASE TO:

Hamfest Secretary,Georgia Denman K4ZXS, 405 Enka Way,Orlando Fla. 32811

MAKE ALL CHECKS FOR ADVANCED REGISTRATION AND SWAPFEST
TABLES, PAYABLE TO ‘THE ORLANDO AMATEUR RADIO CLUB INC,”
AN INFO PACKAGE WILL BE RETURNED WITH ALL REQUESTS.

FOR SHERATON TWIN TOWERS HOTEL RESERVATIONS, WRITE DIRECTLY TO;
The Sheraton Towers, 5780 Major Bivd. Orlando, Fla. 32805
CALL TOLL FREE 800—325—3535

*SWAP FEST AREA WILL BE OPEN FRIDAY NIGHT FEB.11 FROM 6PM,
no additional charge other than registration or & Saturday swap table ticket.

*‘ORLANDO HAMCATION 77" 'ORLLANDO HAMCATION 77' 'ORLANDO HAMCATION 77' *

% ARRL FORUMS

THREE PLANNED FOR SATURDAY PM

¥ GIGANTIC SWAPFEST AREA

24,000 SQ.FT.,All inside and Alr Conditioned

A SATURDAY NIGHT BANQUET

TICKETS AVAILABLE AT DOOR

FORT WALTON BEACH FL
MAR 20
The Fort Walton Beach Swapfest
will be held Sunday, March 20, 1977.
For further information contact Play-
ground Amateur Radio Club, PO Box
873, Fort Walton Beach FL 32548,

]
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REPORT

trick for writing game programs,
business programs? Does it have string
capability? Etc. Anyway, with the
8008 SCELBAL coming on the scene,
it would seem that we have even
another good reason to get those
""down” MARIK-8s up and running.

AGAIN ... WHERE'S

ALL THAT SOFTWARE?

from page 76

r N

ATTENTION USERS OF
VHF SCANNING RECEIVERS

VANGUARD has a frequency synthe-
sizer that will save you time and
money. It will give you 8000 thumb-
wheel selected channels from 140.000
to 179.995 MHz in 5 kHz steps at
.0005% accuracy and your cost is only-
$179.95. Qur standard model is for
receivers with the crystal formula Fc =
Fs - 10.7 MHz divided by 3. However,
we can make it for almost any other
formula.

For complete details of this synthe-
sizer and others priced as low as
$139.95, see our half page ad in the
May 1976 issue of this magazine.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, New Yurk 11423

We've seen programmers (both

version of SCELBAL]. Will it do the amateur and professional} sit down

VANGUARD NOW HAS A “HOT”
2 METER CONVERTER at a price
e you can afford

® Sm% @ MODEL
ANT. 1 - o« -Q L% C"144-A

Read the specifications and see why
it’s the best converter value available
anywhere.

® Dual-gate MOSFET r.f. stage with diode
protected input.

® Dual-gate MOSFET mixer for minimum
cross modulation. Every converter tested
for noise figure (2.5 — 3.0 dB max.} with
Hewletl Packard noise measuring equip-

mient.
®6 tuned circuits.
®More than 20 dB gain. .1 microvolt
sensiivily guarantee when used with
receivers having 1 microvolt or better
sensitivity,

® Complete with one .005% plug-in crystal
io cover 144-146 or 146-148 MHz (be
sure 1G specify which, or get bath far anly
$5.00 maore}. Standard output is for 28-30
MHz,

®16 gauge aluminum case with BNC
recepiacles and antenna/power switch.
Measures 3-1/27 x 2-3/4" x 1-1/4".

IN STOCK NOW FOR IMMEDIATE C.0.D.
SHIPMENT, Call Manday through Friday 9
AM 1o 4 P} (212) 468-2720.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, New York 11423

YOUR HAM TUBE
HEADQUARTERS !

TUBES BOUGHT, SOLD AND TRADED
SAVE S58 - HIGH 585 FOR YQUR TUBES
MONTHLY SPECIALS
3CX1000A7/8283 $245.00 811A 850

3CX1500A7/8877 230.00 813 18.00
3-500Z 48.00 61468 4.60
3-10002Z 135.00 6360 3.75
4-125A 42.00 68838 4.95
4-400A 48.00 8122 32.00
4-1000A 180.00 8236 22.00
4CX 2508 - 27.50 8908 5.25
572B 22.00 8950 4.75

Eimac Tubes & Accessories In Stock
Write or phone for types not listed

BRAND NEW****FACTORY GUARANTEED

TOF BRAND Popular Receiving Tube Types.
BRAND NEW 75%+ Off List* Factory Boxed.
FREE LIST Available - fncludes fulf line of RF
Power Transistors. Minimum Order $25.

COMMUNICATIONS, Inc.
2115 Avenue X

Brookiyn, NY 112356

Phone (212) 646-6300

SERVING THE INDUSTRY SINCE 1922

S dcSilicon Retro-fit Hectifierg,

' ... =

FEATURING:

& Volizge ratings up to 65,000 voits

® Current ratings up fo 1.25 amps

& Fully giassivated dicde bullding Blocks by —

GENERAL ELECTRIC

® Replacement types including —
TypeNo. | § TypeNo. | § Type Ne, | $
dc3B24 | 17.00 dehZ3 365 dc371a | 31.50
dc3B28 | 12.00 dc5Z4 365 deh75 50.50

de3R29 | 1600 dchAX5 365 dco76 33.00
dcBR4 510 dcbXd | 485 dcb73 50.50
de5U4 3.65 dc2576 4.00 dcB66 1200
dc5va 3.65 de80 435 dcB72 1950
doSY3 3.50 de?50R | 75.00 deB008 1950
NOTE—Unil pricing in 1-24 Gt dcB020 | 41.00

Minimum Order: $10.03 with "HAM" call letters)

FOR MORE INFORMATION CONTACT:
Post Office Box No. B16 Wayne, N. J. 07470

CONDITIONING SEMICONDUCTOR DEVICES CORP.

Telephone: 201-227-2539
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and develop Tiny BASIC interpreters
in a matter of weeks. | have the
feeling that there has been a lot of
applications software developed, too

. it's just not being marketed like
some of the language processors {Tiny
BASIC, n particular). We all wouid
fike to have some useful and practical
programs for our home systems
{education, entertainment, etc.), and
the need for small business software is
acute, to say the least. Those who
could use it are surely willing to pay
for it. Those who have deveioped it
would surely like to sell it. The
73/Kilobaud Software Library would
surely like to market it ... at a
reascnable price and pay the
programmer/author a hefty 15%
royalty.

We're going to have articles in 73
and Kifobaud discussing this library,
and how we can all benefit from it
The main objective is to get as much
software out to the small computer
community as possible via national
distribution media (73 and Kilobaud).
To encourage and help aleng the
development of small business systems
is another objective, and { don't feel
anyone has to worry about helping
the “competition™ . .. for crying out
loud, there’s more than enough out
there for everyone. Along this same
ting, if you have some business appli-
cations software to sell, there's no
reason why you can’t go ahead and
advertise and sell what you can
through your own efforts, and submit
it to the 73/Kilobaud Software Li-
brary, also. Just that much more
additional income from the program,
right?

It's kind of interesting how a reac-
tion is almost automatic when
mention is made of small business
systems. When I'm speaking to a
group and the subject comes up, |
almost invariably have several people
come up afterward to get more
information. My references to small
business applications in previous 1/Q
Reports have generated a variety of
responses  from interested people
around the country, too.

A BIG ONE!

I1t"s finally all coming “home.’”” The
first major personal and home com-
puter conference and exhibition to be
held in the San Francisco area (where
most microprocessors are “born”’) will
be coming aleng on Aprit 15-17,
1977. The First West Coast Computer
Faire is being put together by Jim
Warren, Editor of Dr. Dobb’s Journal,
and Bob Reiling, Editor of the Home-
brew Computer Club News/etter. It's
being sponsored by a number of local
and regional hobbyist clubs, educa-
tional organizations, and professional
groups ... and supported by 73 and
Kifobaurd. One of the areas of big
interest will be ham radio applications
with microcomputer systems. For
more information, contact: Jim
Warren (415) 85107664 or (415)
323-3111, or Bob Reiling (415h)
967-6754 (evenings) . . . or stay tuned
tor complete details in next month’s
1/Q Report.



The BIGGEST “BRIGHTEST" BESTEST

6 Digit LED Alarm Clock & Elapsed Tamer Kit

available at this value anywhere

- $17.95 Complete

e 6-Fachild 50" LED Busplays e 5375AB Nat. Clock Chip

® 0-60 Min. Elapsed Timer s “Freeze” Feature on any Made
e 17 Hr. 60 cycle oper. ® 24 Hr. Alarm w/snooze

@ AC or DC oper. » Field Tested over 6 manths

The kit contains P.C. Boards, Xformer, and EVERY Part Required for the
Clock and all eptions except Cabinet or Crystal Time Base for D.C. Oper. If
desired, see below.

AC/DC - ALARM Clock Kit -

12/24 Hr.
$6.50 "

$750 qu:fn}n_t;es

® Your choice of Display Colors - Red, Green, Blue, Amber

e Displays Hrs. & Min. - Switch to Min. & Secs. or Command.

& AM/PM |ndication ¢ Field Tested for 6 months

The kit will include a 5316 National Clock Chip, 4 Flourescent Display tubes,
all electronic companents, switches, confrois & compiete instructions, specs,
efc. for clock and all optional Features. Other parts required or if desired are
as follows:

* PC Board, Drilied & Suk Screened for Clock & all options .. ...
e Xformer (for AC oper) — $1.00
* Speaker Alarm Kit — $2.00

. $3.00
App. (SCR output) timer kit — $2.00
Count Down {turn-off) imer kit — $2.00

60 Hz. Crystal Time Base

For: Cars, Boats Campers, Field Use
$4.95 cowpiere
KIT INCLUDES:

Crystal, MOS 17 Stage Divider IC, all necessary components, Inst. Sheets & Specs.

FEATURES:
® 50 Hz output
» Small Size

s Low Power Drain s Accuracy
e Direct interface with zll MOS Ciock Chips

Clock Kit Accessories

Wooden Case - Walnut gr. inch Filter .. .. ..................... $4.00 each
Dimension - 6 5/16" W x 2 9/16" H x 3 7/16” D (%" Materlal}

Plexiglass Case (Ch. - Bl., White, Blue, & Smoke) . ... $3.00 each

Dimensions - 5 13/16" Wx 2 1/4" Hx 5 3/8" D (% Matena\L

Individual Filters - Red, Smoke, Blue, Amber and Green ........... $.60 each

E_I.ECTRONIC COMPONENTS — A small SAMPLING

21L02-1 Low Power B00NS 1k Ram ....... ... ... ............. $195 ea
LM309K - 5 Volt Regulator - Raytheon ............... .. . ......... 79¢
LM340T Series Regs. - 5.6, 12.15& 24V {pos) ..................... -99¢

LM741 Gp. Amp. L4 PinDipPkg. .. ... . .o o 4 for g%

ZN3055 NPN Transistor TO-3 Pkg .. ... ..o 9¢

2N4304 PNP {cemplement to 2N3055) .............................. 69¢
25 Amp - 200 Volt Full Wave Bridge .......... .. ... ... ..., $1.49
10 Py - 220 Power Tab Xistors, NPN & PNP Asst. $1.49
15 Pk - LED's Assorted Sizes and Colors .. ... ... iiiiiiins $1.49
Bi-Polar LED - Red/Green . ... .. .. .. oo 00

14, 16, & 18 Pin IC Suckets ~

ALPHA NUMERIC LED ARRAY KIT
495 U 3450 $3.95

quant.

guant.
6-19

20 & up

" Available in:1, 5, 10 & 20 unit areays.

Dimensions - Approximately%™ x 1" per unit, %" x 12" par 20 unit board.

Each Unit Gontains: A 5 LED x 7 LED Matrix PC Board Drilled & Silk Screened.
35 Micro (090 dia) Red LED'S of equat light intensity, Cathode Marked.
Appiication Notes & Instructions.

Use: Bargraphs, Computer Input Verification, Message Units, etc.

Dual Range DIGITAL Voitmeter Kit
0 to +.2 Volts DC 39.95 Complete 0 to +2 Volts DC

¢ Features latest Technology DVM chip set & Non Critical Comp.

» High Noise Rejection s Accuracy to within 001

Contains — P.C. Boards; 4-large .50 Fachild Readouts; Display Drivers; Op-
Amps; [nverter; all electronic comp; Switches, Pots; Comglete [nstructions
and Specs; & DVM Chip Set.

Requirements: Power Supply w/+5Y, +15V and -15V.

Option Avail. — (-200V Range Extender - $4.95

6 Digit LED_Stop-Wa‘tch Kit
Split Time $26.95
FEATURES:

* Simple construction needing only the parts iisted below
* Small enough for hand held case L Nee s oniy 3-AA cell batteries

KIT INCLUDES:

e Latest Technalogy Intersil Mos Chip # 7205

® 3.2768 MHz Crystal - » Nariable Trimnzer Cap.
* 2 mini shde & 3 MOM. PB Switches

* 3 pairs 66 digits} Double Dlgn LED D{splays

P.C. BOARD for above ......

Hand held case designed for abnve

Taylor Time

5-20 Volt, 1.5 amp
Dual, Indep_endently‘Aiijustable.

Precision Fully Regulated Power Supply Kit
| ' - 005K
$39 05 coupiEre S

Load Reg - .05% ; - 00
Short Gir./Gurr. Limiting

Line Reg - .02%

The Dual outputs can be used for positive (+) and negative -] requirements ar
combined for 3 amp 5 - 20 voit output or 1.5 amp 5 - 40 dutput.

Kit is complete with all components, cabinet, line cord, 5-way hinding posts,
chassis/heat sink, precision PC board, multiturn trimpots, regulators, transformes,
resistors capacitors, etc.

Blinky/Flasher/Timing Kit
$2.50 each 5 for $10.00

Kit includes:

P.C. Board, 555 Timer, all’components and a connector for a GY Battery

"HOBB-Y-TRONIX, INC.

Box 511, Edison, N.J. 08817

Orders must include Check - No COD's. Add $1.00 hand[in_g
for orders under $25.00. N.J. residents - add 5% tax.
Outside Continental U.S.A., please add postage.

Hi Power Regulated Power Supply Kit

Adjustabie 5 - 10 Valts Fixed: § Volt
1 amp 1% Regulated Qutput or 6 Amp. 1% reguiated cutput
$37.50
COMPLETE
Kit  includes: all  parts, cabinet, line  cord, 5-way  hinding
posts, fransformer capacitors, etc.
Complete supply with meter for voltage & current
$47.50
$5.00 COUPON $5.00

Valid thru Dec. 31st, 1976
Good for $5.00 off with purchase of either Pawer Supply Kit listed above,

$5.00 $5.00
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Alifred Lorona WewQC
415 Edwin Aldrin Circle
Montebelio CA 90640

Dual Voltage Power Supply

- - about as simple as they come

C ertainly one of the more
enjoyable, educational,
and fascinaling aspects of
amateur radio s experi-
menting and home brewing
with low cost readily avail-
able digital and linear inte-
grated circuits. This regulated
dual voltage power supply
can start you off experi-
menting with the more com-
mon TTL integrated circuits
and the increasingly popular
CMOS integrated circuits. In
addition, the higher voltage
available from the power
supply is good for a vast
number of linear IC projects.

The power supply uses
two type 309K three terminal
regulator integrated circuits.
These consist of an in, out
and common pin connection

and thus this 1C is the simplest
possible device to work with.
The K suffix designates the
type TO-3 package. This regu-
lator is also available in the
type TO-5 package, but we

will use the higher power
package to obtain output
currents in excess of one

Ampere. This is a particularly
fine power regulator
specifically built for five volt
output for TTL use but a
simple connection allows the
regulator to furnish higher
output voltages with equally
excellent regulation.

The 309K three terminal
regulator is rated by the man-
ufacturer at output currents
in excess of one Ampere and
employs internal current
limiting, thermal shutdown

and safe-area compensation.
All of this means that it is
essentially indestructible. It
also does not require a lot of
external components, unlike
most other regulator circuits.
It requires only two resistors
to provide a higher output
voltage. All told, this is one
of the easiest to build fully
regulated and self-protected
power supplies around.

There are no critical
layout precautions.  If the
supply should exhibit a

tendency to oscillate as evi-
denced by erratic operation,
simply connect a 0,22 uF
capacitor directly from input
pin one to ground as close as
possible to the regulator.

If you can scrounge up
some of the parts from your

sPST T4
‘f& TOGELE RS VCT
gbohn SO T
e o ¥
—r 11— o—
< - VR
X < ———{ 309K 2 — Ay
B A REGULATOR
c3
10 &
16y
NOTE *
I ALL CAPAGITORS =
ELECTROLYTIC
2 RI=330 (0 8 33K o
RESISTORS PARALLEL
CONNECTED
INPUT VR
U 309K ’ +5v
@ REGULATOR
o
3 I 10 Ul 0 uF
1ChET i 15 v wv T
309 K /;7
BOTTOM VIEW
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junk box, you are already
ahead of the game, but later
on you will see how all of the
parts may be obtained from a
source near you to make it as
easy as possible for you to get
started experimenting. When
all parts are on hand, you can
assemble and package them in
any way you like.

The power supply sche-
matic may look a little
strange to you, but do not be
alarmed. This is a solid state
version of the so-called
“economy” power supply,
more popular several years
ago than it is today. lt is a
combination of the well
known bridge and full wave
rectifier circuit configura-
tions. One reguiator is con-
nected to the transformer
secondary winding center tap
to vyield five volts at the
output for TTL circuits, and
makes use of two of the
diodes in the bridge rectifier
to work as a standard full
wave rectifier circuit. The
other regulator is connected
to the output of the bridge
rectifier to vield about 14
volts at the output for CMOS
and linear circuits, This regu-
lator is biased up from
ground by the two resistor
divider network across the
output. The regulated output
voltage is adjustable by virtue
of the variable resistor. The
regulator .requires a minimum
voltage differential of about
two volis between the regu-
lated output and the dc
voltage at input pin 1 from
the output of the rectifier
diodes and filter capacitor.

Most CMOS integrated
circuits are rated by the man-
ufacturer at 15 volts maxi-
mum, and it is wise to limit
the output voltage of the
power supply to not over,
say, 14 wvolts. A voltage
between 12 and 14 is good in
order to take full advantage
of the exceptionally high
noise immunity of CMOS
integrated circuits, and is also
a good operating voltage for
linear IC projects. The var-
iable resistor may be replaced
with a fixed resistor of equal
in-circuit value, if it is not
desired to vary the



output voltage. Temporarily
connect a variable resistor
and adjust it to set the regu-
lator output voltage as read
by a voltmeter. Shut off the
power supply, remove and
measure the value of the
resistor and solder in a fixed
15 Watt resistor of the nearest
standard value.

Notice that the common
terminal of the 309K is also
the case of the regulator, so it
is necessary to insulate the
higher voltage regulator from
the heat sink. For this pur-

pose use the insulator found
in the power transistor
mounting hardware Kkit.
Spread a very thin coat of
heat sink compound (silicone
grease) on each side of the
insulator before mounting the
regulator to the heat sink.
Use the power transisior
sockets to save soldering
directly onto the pins of the
regulator. This usually results
in a messy-looking job. Per-
haps a more important reason
for using the sockets is that
they have self-aligning

insulated hubs that center the
pins as they pass through the
holes in the heat sink. The
socket also insulates the
mounting screws from the
heat sink and prevent shorts
from this cause.

If you yearn to try many
of the -wonderful devices
described in ham magazine
construction articles but are
disillusioned, as 1 am, by the
difficuity in obtaining all of
the necessary parts, take
heed — all is not lost. Building
this power supply is about as

simple as can be. All of the
parts are available from Radio
Shack. Surely one of these
stores is conveniently near if
not actually within walking
distance of your shack. There
is nothing wrong with mail
order purchases when that is
the best way to obtain
specific  parts, but buying
direct does save time and
postage. Any equally rated
part can be substituted fo
build the power supply. So
have fun and start experi-
menting. ®

Peter Walton VE3FEZ
421 Lodor St,
Ancaster, Ontario
Canada L9G 229

Kints and Hinks

ave vou ever been

faced with the situa-
tion of wanting to rescale an
old junk box meter to suit a
particular application or pro-
ject?

Most hams have a few old
meters kicking around deep
in the bowels of the junk box
that could be easily rescaled
to suit present needs or
interests.

| have found a relatively
simple method of accom-
plishing this objective with a
minimum of skill and artistic
ability. The answer lies in the
local stationery store, or pet-
haps even as close as your
secreiary’s desk. It is in the
form of a product called
“liquid paper.”

Liguid paper is basically a
very fast drying white paint
that is used by just about all
secretaries to obliterate
typing errors. You can use it

- - for money savers

to obliterate the old meter
scale. just paint a new white
surface right over the old
scale; it dries in 2 maiter of
seconds.

Now that you have the old
scale painted out, you can
easily add your own new one
by means of dry transfer
lettering  which is readily
available at any engineering
or drafting supply store.

Using a bit of patience and
some good old-fashioned
pride in your work, you can
come up with a really profes-
sional-looking meter face.

At today’s prices, it really
pays off to rescale an old
meter.

veryone knows how
difficult it can be to
find a small knob that’s just

right for the end of an adjust-
able coil or capacitor. Next

time vyou see vyour wife
tossing out an empty aerosol
can, grab it.

Pull off the little push-
buiton on the top of the can
and put it in your junk box
for future consideration.
These little knobs can be
drilled and epoxy glued to fit
just about any small shaft
you can think of.

You can also drill them
and use them as insulating
spacers, or even glue them to
the bottom of a small cabinet
and use the little devils as
feet.

| have one stuck on the
end of a home brew two
meter whip antenna that | use
on my portable. [t saves me
from getting my eyes poked
out.

The XYL might think
yvou're crazy, but these little

buttons have lots of uses in
the shack.

H ave you ever attempted
to locate a source for
that nice springy stainless
steel wire that is used in the
makeup of two meter quarter
wave whips?

Would you believe that it
can be obtained in three foot

lengths at just about any
hobby shop?
The model aircraft hob-

byists use this material for
the construction of landing
gear struts. Any hobby store
that deals in model aircraft
supplies will have plenty in
stock.

When cut into 19 inch
lengths, this good stuff makes
excellent two meter whips at
a very reasonable cost, m
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Tom Yocom WAIRTD
21 Bayberry Road
Acton MA 01720

An

Autopatch
Busy Signal

- - when the phone’s
already in use

hile many repeaters

are located at choice
mountaintop locations,
others are in more convenient
locations such as the home of
the “highest ham in town.” If
the repeater has an auto-
patch, then the desire fo use
the telephone line that
services the house is very
strong — not only is it easily

accessible but it also saves the |

repeater users from having fo
rent a separate telephone line.
There are, however, two dis-

advantages:
1. There is a funda-
mental contention

problem, namely that
when the occupant is

TO TRANSMITTER
INPUT

PATCH

RECEIVER
AUDIC

using the phone, it isn't
available to the auto-
patch users and vice
versa,

2. If special provisions
aren't made, a potential
autopatch user wiil
attach to the phone line
when it is already in use
by the occupant and
cause an interruption.
The interruption is
generally followed by
the occupant having to
explain to the tele-
phone party what the
“funny tones” were all
about.

The contention problem

and related need to share the

TELEPHONE
LINE

CONTROL
CIHELHTRY

REQUEST FOR
T ONE

BUSY
SIGNAL
GENERATOR

AUTOPATCH
REQUEST

Fig. 1. Block diagram of telephone line status indicator.
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phone line is the price you
pay for not renting a separate
line for the exclusive use of
the autopatch circuitry. The
interruption problem, how-
ever, can be solved by incor-
porating a circuit in the auto-
patch to lock out access to the
phone line when it is already
in use by the occupant. The

fundamental characteristics
of such a circuit are shown in
Fig. 1. The general idea is to
implement the following
logic: ““/f the phone is in use
then connect a busy signal
generator else connect the
phone line.” The actual cir-
cuit isn't quite that simple,
because if the phone is not in
use and you connect the
autopatch, then it is in use.
The circuit must thus be able
to differentiate between the
occupant’s use of the phone
line and the autopatch's use
of the line, so that it doesn’t
cycle between connecting and
then immediately discon-
necting the patch.

Fig. 2 provides additional
circuit details. When the tele-
phone line is not in use, the
voltage between the red and
green wires is approximately
48 volts d¢. When the phone
is off the hook, the voltage
drops to about 6 volts. It is
therefore possible to monitor
the voltage across the line to
determine whether or not the
phone is in use (off hook).
Resistors R1, R2 and R3
form a voltage divider circuit.
When the line-is not in use,
the voltage across R2 is
approximately 1.5 volts. This
voltage is used to provide
base current for Q1 through a
3900 Ohm base resistor. Thus
Q1 and its associated relay
RL2 are turned on when the

GREEN J
jenEEy 7
Rl
L1
& lae
e TELE®k OHE
LNE
R3
15K
¢ RED !
S aB T
CRYSTAL CAN RELAY SEMTECH
GE 3SBF IDaA2 S82517
— T
- 10 VAG
Z2ma "
SYSTEM —= 1350 2 Awees
GROUNE —
[
o = L7 SYSTEM GROUND
SYSTEM 3 TR
POWER al
2RI613
.___uf!f— 5= =FLOATING SUPPLY
PEreu { SIGRAL & i
Hcgrﬁm_ JGENERATOR
._‘fiL‘;I _L
| =
I
L] NG4S

INE4S

az
ELTAY

AUTOPATCH SUPPLIES
GROUND TD REQUEST
TELEPHONE LINE

Fig. 2. Circuit diagram of status indicator.
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phone line is not in use. Note
that the power supply for
RL2 is a “floating supply’’ to
prevent either of the phone
lines from being referenced to
absolute ground. A small fila-
ment transformer is used to
provide ac to a full wave
bridge and an associated filter
capacitor Cl1 to form the
floating supply. Relay RL1
cennects the phone patch to
either the phone line or a
busy signal generator. A re-
quest for the phone line
comes in the form of a
ground signal at input “A’,
This ground signal causes
relay RL3 to operate, which
in turn provides base drive for
Q2 (the relay isolates the
sysiem ground signal from
the floating supply ground).
If the phone line is not in use,
contact points & and 3 on
RL2 will be closed and Q2
will then in turn hold RL2 on
even when Q1 turns off. The
capacitor C2 across the coil
of RL2 is provided to extend
the dropout time of RL2 so
that RL3 has time to operate
and turn Q2 on to latch RL2.

Capacitor C2, while pro-
vided primarily to inhibit the
dropout of RL2 when the
patch is connected to the
phone line, provides another
benefit, If the phone line is in
use when requested, the auto-
patch user hears the busy
signal. If he chooses to wait
for the line to be free, when
the local phone user hangs up
the phone, RL2 will pull in
{delayed by C2) and attach
the phone line in place of the
busy signal tone generator. If
C2 is large enough, the
delayed pull-in will allow ade-
qguate time for the central
office relays to reset and then
provide dial tone for the
autopatch user. The patch
user is therefore able to wait
and in turn access the phone
line without having to drop
the patch and pick it up
again.

If a request for the phone
line is received when the line
is already in use, Q2 will have
no effect since contact points
& and 3 on RL.2 will be open.
When the phone is in use,
RL2 drops out and contact

Fig. 3. Details of busy signal oscillator and switching.

points 4 and 6 are closed
causing RL1 to pick up and
connect the busy signal
generator, rather than the
phone line, to the autopatch
circuitry.

The busy signal is provided
by turning a Twin-Tee oscil-
lator on and off with a low
frequency non-symmetrical
square wave. Fig. 3 illustrates
the specific circuit used. The
Twin-Tee is to the left and
the multivibrator that

generates the square wave is
to the right. Transistor Q1 is
the switch that turns the
oscillator on and off. The
value of the output coupling
capacitor C1 can be chosen to
adjust the output to a
suitable level for the patch.

If the occupant is your
wife, you'll find this circuit
quite a blessing, for it also
works like a filter to
eliminate a large amount of
QRM! =

BEARCAT 101

16 channels
30-50 MHz
146-174 MHz
416-512 MHz

master charge

THE INTEABANK CARD

BANKAMERICARD

f/'//(-.fwft fen

CE’s Price — $296.95

CALLTOLL FREE 800-521-4414
SAVE $80,000.00 IN CRYSTALS

LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS

FREE NO OBLIGATION 7 DAY TRIAL

TERNELEC

MCP 1

16 channels

31.18 — 51.655 MHz
151.18 — 171.6565 MHz
451,18 — 471.655 MHz
CE’s Price — $339.95

W
Fegency,
WHAMO-10
10 channels
30-50 MHz
146-174 MHz
440-51 2 MHz
CE's Price — $278.95

Toll free U.S.A. 24 hour order & information line 800-321-4414. Outside U.S. A. & Michigan
24 hour phone 313-994-4441. Certified check or charge card on mail orders for immediate
shipment. Dealer inguiries invited. Michigan residents add tax. Foreign orders invited. Call
toll free or write for your free complete catalog & specifications. Satisfaction guaranieed or
your money back. For engineering advice, call after 6:00 PM. E.S. T.

'COMMUNICATIONS ELECTRONICS
M0 50X 1002 DEPT. 1
ANN ARBOR, MICHIGAN 48106

OPTISCAN

10 channets

3050 MHz

150-170 or 140-160 MHz
450-470 MHz

490-510 MHz

CE’s Price — $296.95

CALL TOLL FREE
800-521-4414

or
313-994-4441
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Alfred F, Stahler WoAGX
5521 Big Oak Drive
San Jose CA 95129

Catch Standing Waves

I’d like to describe the
construction and measured
performance of a simple but
effective means to eliminate

- - with a tunable trap

feedline-antenna interaction.

The device, a T2ZLT, or
tunable-transmission-line-
trap, is a resonant L.-C circuit

Fig. 1. The T2LT.

that is connected, between
the feedline and the antenna,
at the antenna. This resonant
circuit is made from the feed-

. When =z transmission

line itself; the coil is made
from a length of the feedline
wound about a cylinder, with
the capacitor connected
across the extremities of this
coil. See Figs. 1, 2(a).

The coil is- wound on a
length of 2%’ PVC water
pipe. The PVC is transparent
to rf at this or even higher
frequencies- (still cold after a
ten minute “cook™ in a radar
range). The coax is RG-8U,
and the variable capacitor is a
surplus  ARC-5 transmitter
unit. This capacitor has a
built-in 96:1 gearbox. The
coif, made of the coax shield,
has an inductance of 3.4 H.

Since the coil-capacitor
combination is made of, and
located on, the shield con-
ductor of the antenna feed-
line, its presence cannot
affect the transmission line
currenis that exist inside the
coaxial feedline. However,
when resonated, this L-C cir-
cuit acts as a trap, preventing
the flow of current over the
shield of the coaxial trans-
mission line,

Current flowing on the
shield of a transmission line
implies that the trinsmission
line yadiates energy in just the
same manner as an antenna.
line,
with current on its shield, is
used to feed an antenna, the
radiated fields of the antenna
and the transmission line

‘interact, and marked changes

in the radiation pattern of the
antenna-feedline system can
occur. Current flowing on the
feedline shield does not
necessarily imply loss, but
just a redistribution of the
total input power into that
radiated by the antenna and
that radiated by the feedline.
This redistribution of power
can drastically affect the hori-
zental and vertical radiation
patferns.

Fig. 3 shows the measured,
field strength performance of
this antenna, with and with-
out the T2LT. Note the
increased field strength asso-
ciated with the T2LT and its
sensitivity to very small
changes in the resonating
capacitor,. indicating a high Q
resonant circuit and a very
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NEW!
FM144-10SXRII

All Solid State-PLL digital synthesized — No Crystals
to buy! 5KHz steps — 144-148 MHz-LED digital readout.

Introducing the standard of comparison for years o
come. No other unit begins to campare with the
superb engineering and superior commercial avionics
grade quality and construction of the FM144-10SXR1L

« FREQUENCY RANGE: Receive: 144,00 to 148.995 MHz,
5KHz steps (1000 channels). Transmit: 144.00 to
147.995 MHz, 5¥Hz steps (800channels).

= FULL DIGITAL READOUT: Six easy to read LED digits
provide direct frequency readaut assuring accurate
and simple selection of operating frequency.

« AIRCRAFT TYPE FREQUENCY SELECTOR: Large and
smazll coaxially mounted knobs select 100KHz and
10KHz steps respectively. Switches click-stopped with
a home position facilitate frequency changing without
need to view LED'S while driving and provides the
sightless amateur with full Braille diai as standard
equipment.

= FULL AUTOMATIC TUNING OF RECEIVER FRONT END:
DC output of PLL fed to varactor diodes in all front
end R-F tuned circuits prowdes full sensitivity and
optimum intermodulation rejection over the entire
band. Mo other amateur unit at any price has this
feature which is found in only the most sophisticated
and expensive aircraft and commercial transceivers.

« TRUE FM: Not phase modulation — for superb em-
phasized hi-fi audio quality second to none.

» FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operating voltage for all circuits, i.e., 12v, 9 and
5v have independently regulated supplies. 12v regu-
lator effective in keeping engine alternatar noises
out and protects final transistor from gverload.

Manufactured by one of thie world’s most distinguished Avionics manufacturers, Kyokuto Denshi Kaisha, Lid.
FIRST IN THE WORLD WITH AN ALL SOLID STATE 2 METER FM TRANSCEIVER.

AMATEUR-WHOLESALE ELECTRONICS cerycou sz

8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631
U.8. DISTRIBUTOR

PLEASE WRITE FOR FURTHER INFORMATION

6 METER FM50-10SXRI

Same specifications as below except transmit/receive:
51.000-53.995 MHz. 600 channels
Introductory Price $389.00

Price subject to change without notice

MNEW!
TONE ENCODER/DECODER
SC-10 ... 10 CHANNELS . . . DUAL TONE

Introductory Price $119.00

Hrice subject to change withoul notice

HOLIDAY SPECIAL ]
FM144- 1DSXRH 23

38 VALUE $589

Price subject to change without notice

Regulated AC/PS

MODEL FMPS-4R . . . $49«™
Touch-Tone Pad
MODEL FMTP-1 . ... ... $59%

o MONITOR LAMPS: 7 LED’S on front panel indicate
(1) incoming signal-channel busy, and (2) un-lack
condition of phase focked loop. |

+ DUPLEX FREQUENCY OFFSET: 600KHz plus or minus,
5KHz steps. Plus simplex, any frequency.

* MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
unitized modules eliminate stray coupling and facm
tate ease f maintenance.

o ACCESSORY SOCKET: Fully wired-for touch-tone.
phone patch, and other accessories.

= RECEIVE: .25 uv sensitivity. 15 pole filter as well as
monolithic crystal filter and automatic tuned LC
circuits provide superior skirt selectivity.

= AUDIO OUTPUT: & WATTS

> HIGH/LOW POWER OUTPUT: 15 watts and 1 watt,
switch selected. Low power may be ad]usted
anywhere between 1 watt and 15 watts. :

« PRIORITY CHANNEL: Instant selection by front panel
switch. Diode matrix may be owner re-programmed
to any frequency (146.52 provided).

= DUAL METER: Provides "'S” reading on receive and
power out on transmit.

< OTHER FEATURES:

Dynamic microphone, mabile mount, external speaker
jack, and much, much, more. Size: 2% x 6% x 7%
All corgs, plugs, fuses, mobile mount, microphone
hanger, etc., included. Built in speaker.

'BANKAMERICANO

RVICE CENTER

CONSUMER COMMUNICATIONS INC.
6115-15TH AVE., N.W.

SEATTLE, WA 98107

TELEPHONE {205} 784-7337
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Fig. 2. (a) Schematic representation of T2LT. (b) Elevation view of antenna.
effective trap. Fig. 3 also tive, ground ipdependent, through resonance, any
shows the field strength level means for a 1:1 transforma- changes in resonant fre-
for the antenna operated tion from a balanced to an quency measured at the trans-

without the T2LT; the reduc-
tion in field strength at the
measuring point is obvious.
Some of the data points were
repeated with a conventional
balun® installed at the
antenna feedpoint between
the antenna and the trans-
mission line on the T2LT. It
is apparent that the presence
or absence of this trans-
former-type balun had little
effect on the radiation char-

acteristics of the antenna-
feedline system. Because
the T2LT forbids current

flow on the coax shield, it
also can be used as an effec-

unbalanced transmission line.

The data presented in this
article can represent only the
performance of this particular
configuration. However, the
implications are clear: The
T2LT introduces essentially
no loss into the feedline
system, and it forbids current
from flowing on the feedline
shield (which must eliminate
antenna-feedline interaction)
and thereby allows the
antenna to perform correctly.

The T2LT s simple to
build and install. Build it,
install it, and try it. If you
find, as vou tune the TZLT

RELATIVE FIELD STRENGTH (%)
o
Q
T

Fu|d,050 MHz

mitter, swr, loading, dial
settings of the transmitter,
maximum forward power,
field strength, and so forth —
any change at all — then you
need a T2LT, because the
T2LT can make changes if
and only if there are antenna
currents on the feedline. m

References

! The Radio Amateur's Hand-
book, 1975 Edition, Fig. 20-16,
A, p. 581.

% Ibid., Fig. 17-46, p. 532.
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TURNS GF CAPACITOR

Fig. 3. Relative field strength versus capacitor turns (field
strength measured at 10N, broadside),

25 WATTS OUTPUT
* PRECISION PROFESSIONAL
QUALITY = 2 YEAR WARRANTY

SPECIAL¥_
SALE! -

WITH 12 AMP FULLY REGULATED AND
PROTECTED AC/PS...ccccccv e 3569

BRIMSTONE 144 AEG $650 00

= COMPLETE BAND COVERAGE, plus MARS 143,000
to 149,92 Mhz digitally dialed 5 kh2 steps. ANY
FREQUENCY, ANY SPLIT = NO GRYSTALS TO BUY!
® COMPLETELY INDEPENDENT TRANSMIT AND RE-
CEIVE FREQUENCY CONIRDL, YET SIMPLEX OR
REPEAT SDBE WITH THE FLIP OF A SINGLE SWITCH?
= 25 Uy SENSITIVITY « GPTIONAL PLUGIN .:}D
GLES FOR TOUCH TONE. DIAL TONE BURST {s=ief

ablel, AND SUBAUDIBLE TONE = TRUE FM —Nar
PHASE MODULATION « HI FI EMPHASIZED EFFEC-
TIVE AUDIC QUALITY = £10 GLASS PLUS 1N BOARDS®
GOLD COMTALT SCLKETS AND RELAYS« 1003 AMER
ICAN MADE = AUDID CUTPUT 2 WATTS » TWO
TRANSCEIVERS IN ONE AND MULH MUGCH, WORE

PLEASE WRITE 707 COMPLETELY SETAILED SR0CHURE

QPTIONAL PLUG IN
ACCESSORY MODULES
Toucn-Tone" interface
Dial Tone (specify frequencyl

528 95
$3995

* SPECIAL SALE

Zh

IIG\! 0 FOVANLCED £
URIQUE OPERATING FEATURES

PLEASE WRITE FOR COMPLETE INFOR
MATION

STANDARD
TRANSCEIVER
MODEL SRC-146A

*NEW!
RO TOUCH 10

¥P;3

$39.95

~ ey
NEW! 800
3 CHANS (TOTAL [0}
10 SRC-1464
+ Simple 10 min. instailation

» Same color and quality as SRC. 1464
« Completely WIRED & TESTER

BEST WISHES 2%

FOR THE

L

HOLIDAY SEASON

FROM ALL THE GANG
AT AMATEUR WHOLESALE |

ELECTRONICS

We wish to thank ali of our
customers for their support
during the past year. Many new
and exciting products will be
introduced during the coming
year and your continued
suggestions and support will be
deeply appreciated. Tharik you.

STANDARD
NEW ? METER FM
TRANSCEIVERS
Model SRC-146A
SPECIAL SALE!
- SRC 136A $298 a0
< AXTALS. 34,94
AND 9494 N/C
+ USA-7 DELUXE BASE
CHARGER 34000
« PT3644 LEATHER CASE $10.00
« AT 19 RUSBER ANT, AND WHIP §6.00
7+ NLCADS $30.00
NEWH TOUCH TONE PAD REGULAR $384
COMPLETELY WIRED & OUR PRICE

READY 70 PLUG IN 369.00 Quantities Limited

REGULATED DUAL
PROTECTED POWER SUPPLIES

1D2RM 12 AMPS — DC AMP METER
TYPICAL
I

= NDC

7 m¥ RS

I
Transient Respanse

2 e3ec
Curreat Limt 12 Amp
Current Faldac 2.5 Amp
CASE: dta(hy o 752"(w) x St4d)

WEIGHT 9.5 Ibs. QUR PRICE, 382.00
109R 25 AMPS — DUAL METERS
TYPICAL

CAL SMITH-WAJKLL, Myr.
5. | GREGORY-WRAKGU,

\ Owner/Gen. Mgr.

= ALSO bl th t other hand
0 OPTION UNITS hoids 3995 MEW— CDR HAM Il ROTATORS _ Reg, $159.95 - S125.00 Pt i o
ONLY EXCEFY FOR ABOVE. Ripple/HNoise ¢ m¥ RS
Transient Response ZU uSec
Current Qulput 25 Bmps Max
ATLAS. COLLINS, REGENCY, REGU LATED
DENTRON, BRIMSTONE, CUSH- ‘ Current Faidbach S Amps
CRAFT. “BIRD, STANDARD. Atlas 21 Ox Dver-Yoltag Dves- ‘:'wp: salure Protecied
T O T T
, : FOR SPECIAL ROBUS HT 1515 QUR erEsmua
MIDLAND. VHF  MARINE, ;Q% ?DP.”.',EEE;;‘FLEQ“ .
ETC., —PLEASE WRITE FOR AUTALRA S Alt power supplies feature shert circuit, current overload,
QUOCTE over voltage and thermal overload protection circuitry.
OUR CREW

AMATEUR-WHDLESALE ELEGTRONICS

8817 S.W. 129th Terrace, Miami, Florida 33176

COURTEQUS PERSONAL SERVICE—~SAME DAY SHIPMENT - Prices sublect fo change withaut notice.
Telephona: (305) 233-3631 STORE HOURS: 10-5 MON-FAI.

Gints
BaHnAMERICARD
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Paul Schuett WAGCPP
Box #10
Wallace CA 95254

Inside the GLB

--a gutsy look at a synthesizer

he use of synthesizers

instead of crystals is
getting to be quite popular by
2 meter operators. It makes
good sense to use such a
device for the serious oper-
ator, since tn the long run it is
much cheaper to have this
gadget instead of a handful of
crystals. [n a busy area most
2 meter transceivers won’t
take all the crystals you want

it to due to the limitation
imposed by the channel
switch.

The GLB Channelizer has
attracted considerable
interest by many people, The
firm runs a small ad in QST

which is easy to miss and
doesn’t say much. On writing
for the literature, one learns
little more than the ad says,
getting a price list without
much supplementary infor-
mation. An equipment review
appeared in QST some time
ago which described the unit
in glowing terms, but who has
seen  an equipment review
that has spoken of the item in
pejorative terms? The GLB is
a good unit, but it is not
without its drawbacks and
problems. | saw one in use at
WABFKM and found it to be
most useful and efficient, so |1
bought one and it is pretty

Front view of the GLB Channelizer,

much living up to its expecta-
tions.

Much in GLB’s favor is
their speedy delivery service.
The unit arrived in just over a
week after it was ordered.
There was a small shortage in
the resistors with some of the
needed ones missing and

some extra ones enclosed, but.

the company promptly
supplied the missing com-
ponents. The problem in
supply was the receive offset
crystal — it took just over six
weeks for the offset crystal to

arrive which was a rather

frustrating experience. 1 had
the unit assembled except for

ODE =008

the crystal, so the equipment
rested on my desk, then in a
bhox, mostly assembled, for
this time. Of course, ordering
crystals from the manufac-
turers often incurs such a
delay. Bernie Sanders of GLB
advised me by letter when |
inquired when | could expect
the crystal,

13

any business is
facing [problems]
today with regards to
obtaining any kind of

mfg. component. We
order, get a delivery
date, and then keep

calling our vendors who
are late as much as 6 to
8 weeks.”

| was quite pleased with
how helpful they were when
he advised me:

“You can always get
a xtal from some other
manufacturer and we
will refund the amount

“you pay for it

There are very few ven-
dors that can make a
.0005% xtal these
days.”

. Considering ~that | would
have to wait. as long as they
for anything, 1 maintained
my patience and the crystal
did arrive.

Alignment of the instru-
ment is quite simple with
clear information in the

- instruction book for use with

a frequency counter or with a
communications receiver
tuned to WWV. Since
WAGBFKM had experience
with the unit and a good
counter, | dropped by one
Sunday afternoon to get the
Channelizer calibrated.

Constructing the unit is
not without an occasional
problem. In one or two places
it is not absolutely ciear just
what is to be done, but a
quick check with the diagram
will explain the problem. In
one place one must constriict
a coil on the supplied coil
form with the supplied #32
wire. This is enameled wire
which should have the enamel
scraped away where the wire

~ will be soldered. The instruc-

tions say mnothing about
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ery last chance...

The subscription rate for 73 goes up January 1st — Happy New Year! What will 73 cost you next year? Dearly
.. $2 a copy at your dealer. That's $24 for a year . . . more than a dinner for two in most restaurants.

Now you can subscribe for HALF PRICE — $12 for one year — until New Year’s Eve.

In addition to saving $12 right off the top (it'll buy a few crystals), you'll be sure of getting every issue of 73
and keeping your library intact. You never know when you are going to need a back issue. In a few months this
stuff about microcomputers may get to you and you'll go crazy trying to find a missing issue.

1f you are trying to decide between 73 and some other ham rag, consider this: 73 has more articles, more
pages, more ads, and 73 tells it like it is. You just get a lot more with 73. The higher pay for articles gives 73 first
choice of writers. Is 73 really bigger or is that baloney? Look at the numbers — the last six months of the
magazines stacked up like this: 1168 pages for 73, 964-752-500 for the other three.

What about ads? If you want to know what is available at the best prices, you want plenty of ads —
particularly when the magazine keeps out the crooks. /3 ran 520 pages of ads in the last six issues vs,
434-369-135 for the other three.

One thing you won't get any place else: the other side of the coin as far as the ARRL is concerned. 73 tries to
bring you a rounded picture of what is actually going on, without pulling punches.

buy a second subscription sorariend. ..

Your first subscription is $12 for one year (U.S. and Canada only — all others add $2.00 per year foreign
postage). Buy as many gift subscriptions for friends for $10 each at the same time” . . . just send their name, call
and address . . . we'll see that they get a nice gift card telling them of your thoughtfulness and rush the first issue
of their subscription to them in time for Christmas (if possible). Then, every month for the next year, they will
be reminded of your consideration. |t makes a great Christmas gift.

*If you're already a subscriber, make that first gift subscription $12.00. Subsequent subscriptions will be only
$10.00 each.

: SUBSCRIPTION BLANK: °

[ ]
®  YES | WANT A ONE YEAR SUBSCRIPTION TO {8 @ $12.00 .
. O New [ Renew or extend [ It’s a gift! hd
® Name Call L
® Address :
Y City - State Zip ®
v .
L Send a one year gift subscription @ $10.00 to: P
® [Onew [ Renew or extend [J Don't know, please check ®
. Name Call ®
: Address .
Py City State - Zip e
. Enclosed Llcash DCheck CImMoney Order C1Bill me °
° -
@ Charge my eredit card [JAmerican Express [BankAmericard []MasterCharge P
® Credit Card # Interbank & ®
®  Expiration date Signature H/76 o

73 magazine e Peterborough NH 03458
Toll Free subscription numbers 800-258-5473 / 800-251-6771

.—
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scraping the enamel; an inex-
perienced builder might not
know about this. Location of
parts on the supplementary
frequency doubler board are
not indicated on the board,
nor is it easy to make deter-
mination from the instructjon
sheet, [t isn’t impossible but
it takes some studying,

No sockets are provided
for the transistors — | would
have preferred this {l could
have purchased some) since |
am always afraid of damaging
these items when scldering.
Sockets are provided for the
integrated circuits.

The unit uses these RCA-
type pin plugs for the rf
outputs; | would have pre-
ferred to use 2 more sophisti-
cated rf connector. Of course,
| could have done something
about this, but | didn’t.

My friend had two prob-
lems with his unit — he

thought the power transistor
was running a bit warm,

solvable by using a larger heat
sink; and the unit would get
out of lock, causing all sorts
of problems, solved by inter-
changing two of the |Cs.

My unit had some inter-
problems

face with my

Inside view of connections showing the diode between +72
and PTT to absorb voftage glitches caused by rig's relay
releasing and special resistor instailed on output of receive
frequency tc pad it down a bit (3rd one down ),

156

Regency HR2B. It worked
fine between 144 MHz and
146 MHz, but in the 147
range the output dropped off
to less than one Watt on the
high power {15 Watt) pasi-
tion. The voltage in the

Regency circuit was less than
that obtained with use of a
147.54 crystal. However, the
voltage

output from the

constant.

Channelizer
This problem was solved by

wds

disconnecting the output
filter on the transmit line —
evidently the frequency of
the low pass filter was too
low. On the receive side there
were a number of spurious
responses, receiving repeater
outputs in funny places,
along with a couple birdies.

i -
[ 4

N Ry,
< t‘ H"‘

View from the back showing the heat sink, connections,
crystals, and diode switching.



6 Digit LED Clock Kit - 12/24 hr. " CABINETS

$095 QTvY.12 $ 95 QTy. $41495 ary. Great for Clocks
99 OR MORE 10 -11 11ea. 1-5 orany LED Digital

KITINCLUDES 6-LED Readouts|FND-359 Red, com. cathodel project. Clear-Red

1-MM5314 Clock Chip (24 pin) g gy B Chassis serves as
«INSTRUCTIONS :1,352;3:2?]':;0’5 LARGE .4 DIGITSI CA INET I Bezel toincrease

L] " r ”
’?OUAlég:' ng‘E';(ZP;'_FgJS ggg:)gcitors ORDER KIT #850-4 3 H ,6 1/4 'W,5 % D contrast of digital
S L P i AN INCREDIBLE VALUE! displays.
e120r 24 HR OPERATION 24-Moilex pins for IC socke? CABIN ET " BlaCk white or
“Kit #850-4 will furnish a complete set of clock components as listed. ZIA"H 5"w 4" !
The only additional items required are a 7-12 VAC transformer, a circuit ¢ i CIear COVGT

board and a cabinet, if desired.” /3
Printed Circuit Board farkit # 860-4 (etched & drilled fiberglass) .......... 32, anvsizeicoLor  $6.50 ea. 2 1 2
Mini-Brite Red LED's (for colon in clock display) pkg. of 5.. d
Molded Plug Transformer 115/10 VAC {with cord) RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS
NOTE: Entire Clock may be assembled on one PC Board or Board mav be cutto remme dlsplav PR "

Kit # 850-4 will fit Plexiglas Cabinet 1. 3"x8"x1/8 9 . e 4/’3

MOBILE LED CLOCK 6 Digit-LED Clock-Calendar-Alarm Kit

120R 24-HOUR OPERATION This is a complete, top of the line, Ki1 ror the perscn that wants the
12 VOLT AC or DC POWERED FOR FIXED | best. Some of the many features and options are: 12/24 time,
OR MOBILE OPERATION. §§—3(|1L31t_day calrlendarc,’ a;tetrnatesdtime (i sezi) a:]nd ?ate {2 s;%c) or can
* isplay time only and date on demand, r alarm - minute
[}

IT OR ASSEI!\); étggo - A eheduEs snooze, alarm set indicator, 50/60 HZ. line operation or use with Xtal
K MODEL time base (#TB-1), builtin OSC for battery back-up ! AC failure, Aux.

2001 timer. Larae digits.

N Kit #7001B 6-.4" Digits Man-64 $39.95
Eg E-I SL' Kit #7001C 4- .6” Digits & 2-.3" {seconds) $42.95
o Kits are complete (less cabinet) including PC boards, power supply,
WITH ADIISTABLE > = = IC socket, 9 switches, 16 transistors and all parts required for above

il L BATIERY BACK-UP features and options (ldeal fit in Cabinet | above).
Approx. Size: [N FAILRS
3/ v 1L 00 s PRINTED CIRCUIT BOARDS for CT-7001 Kits sold
1% "Hx4 Wix 4k D srownoiseicean e ﬁn HZ- separately with assembly info. PC Boards are drilled
e 6§ JUMBO 4" RED LED'S BEHIND RED FILTER LENS WITH CHROME Rim. Fiberglass, solder plated and screened with component
» SET TIME FROM FRONT V1A HIDDEN SWITCHES & 12/24-Hr. TIME FORMAT XTALTIME BASEKIT }avoﬁ. Specify forF ¥ 7?0015 or #7001C (Set of 2} $7.95
e STYLISH CHARCOAL GRAY CASE QOF MOULDED HIGH TEMP. PLASTIC Will enable Digital Clock or
» BRIDGE POWER INPUT CIRCUITRY — TWC WIRE NO POLARITY HOOK-UP Clock-Cal. Kits to operate JUMBO DIGIT CLOCK KIT
s OPTIONAL CONNECTION TO BLANK DISPLAY (\se When Kay Off in Car. Etc.) from 12VDC. Uses MM5369 - / e A T
» TOF QUALITY PC BOARDS & COMPONENTS - EXCELLENT INSTRUCTIONS and 3.58MKZ. XTAL. Req. ';\1“%(5):’3'"1‘3‘;'?&9 1';}‘2‘;'?: 1?:!2ingéjegeﬁi%’,r,lg?ﬁgs-l';réisf(?rlgxl::
Cowpirre i PGS 30n SOIE rott 125 $280 5-15VDC/2.5 MA. 1"x2" PC| (ine Cord, Switches, and all Parts. :
ILess BY Battery) MORE EA Board. Easy 3 wire hookup [Ideal Fitin Cabinet 1) .]995 2/‘38
ea. =

ASSEMBLED UNITS WIRED b TESTED § 308 $3795 Assembled Units Accuracy: +- 2 PPM Kit #5314-5..
ORDER #2001 WT  ILESS 9V BATTERY) 99A MORE EA May Be Miced With

etk sa0een| JUMBO DIGIT CONVERSION KIT
ﬁJUMBU HED LE D‘S 12/$1.un 50/$3.95 \CM(;rmegl&etg:ll_l gggg Z: Converl small digit- LED clock to large .5” displays. Kit

includes 6-.5" LED's,Mulliplex PC Board & easy hook-up info.

SCHOTTKY TTL DTL UART EXAR OP AMPS Kit#JD-1CC Forcommon Cathode $095 +
74500 $ .35 | 920 AY5-1013 5 639 XR 2556 $ 175 ) Kit#JD-1CA Forcommon Anode ea. 2/ 19,
74501 XA 2567 $ 195 — —

e TRANSISTORS ] Fairchild Super Digit SEE THE WORKS Clock Kit

Clear Plexiglas Stand

=

“

gRAW HBEB

e DIODES

N A002 14 100PIV 12/51.00
IK400T  TA.Z00PIV 12/$1.00 IN22ZZA TO-IE ATS1O0 FND-359
i 4005 1A, B0GPIV 1178400 IN3ALS T0-92 5£55.00 k- 4" Cnar. He, - PG ey,
IN 4007 tA 1000P:V  10/$1,00 ZN3704 K 51, T0. 7 segment LED | «6Big .47 digits
RECTIFIER 25A, 1000PIV  4/$1.00 2NE248 - i3 L BC:“'- =120r24 hr.time

y sect pi [
AECTIFIER 34, W00PIV 3/$1.00 NG00 TO-92 5/51.00 - 3 set switches {back}

1IN 5400 3A,50PIV. 5/51.00 4 T0-92 5/51.00 Rryiprameasfon
VOLTAGE 14 il o populae FND-T0.| opiyg transiormer

3 .82 5/
REGULATORS |34 S SiGNAL s0dieg | 200 TOS2 9190 | DISCRETE | 954 ga, 10{$8.50 | sali parts meludsc
Dk 153 W5 | PEUG: TRANSFORMERS SWITCHES AT 100/$79.00 | Piexigiasis
T PLUG TRANSFORMERS ROCKERSPDT i1, | JuMeOREs | | Pre-cul&drilled
TAB [ 12VACal 150 MA 5 2.50 BAINI-SLICESPDT  5:%1 12/$1.00 SETOF6 FND-359 | Size:6"H.4%"W 3D
TAB 125 |12VACat500MA 350 REG.5LIDEDPDT 631 50/53.98 WITH MULTIPLEX HeUPERLTBKRIG

s 1 LINEAR PUSHSUTTONRG3®T. | 1005780 | pc BOARD $6.95
cLoCK!

To5 1 [ .58 TMER 20 | TRANSISTOR SOCKET 25 AMP BRIDGE |
T0-2 E 556 DUAL TIMER 55 PC TRIM 5 AMP 50 "

Uik . 5 7 TO-5/18 GOLD PINS W T 45
o5 75 | Gee euNcTION GEN. 541,00 POTS o _ $1.95ea. | Kunsso-4cP o

DIGITAL 567 TONEDECODER NYLON WIRE TIES | 25k /6100 " > 3/$5.00
cLOCK IC's IC SOCKETS & TIEWRAP 1008195 | 47K 66100 100 PIV @ 7"SEG lfﬂ

PINS i-24 4" TIE-WRAP  100/$1.75 SPECTROL
MM 5312 § 495 : MOLEX PINS 1wK10TURN  [TELEPHONE FORMAT] COMMON CATHODE

MMS313 385 $.25 ; 20 95¢ KEYBOARD COLOR HT.DEC PT, PREA.
MMEIISAB 385 REEL GF 1000 $ B.50 o
€T-7601 745 ? ; STRIPOF100 125 R 8Y Chomerics FND-35% RED 4" RHDP $ .95

€T 7002 1395 oM - ; FND-502 RED 5" RHDP $1.35
MM 5369 ggg --;‘.2 I MEClinlaEut s 2.114"x3" | DL-790 RED .6” LHDP $2.95
: ; ; FAIRCHILD 9316 174161) $ 95 XAN-654 GREEN &' NDP $295
XTAL MEMORY TS GUAIOORE SENSE AR 3 532" thick | XAN-664 RED 6 NDP 5295
2102 1 1K RAM 5155 . % Gl
3579545 MHZ. § 195 | 3357 5235 $4 95 " 74?COMMON ANODE
£ - RED .6” LHDP $2.95

BUY 100 OR MORE IC's [Any Mix] TAKE 10% DISCOUNT. Bltza ig:g‘? QEELOW g Iﬁﬁ?)g 21%

T T LR T XAN-35]1 GREEN 3" RHDP $1.50

XAN-361 RED 3" RHOP
H naster charge OO aBERS WELCOME XAN-362 RED .3 LHOP
I SEEE  Orders Under 515 Add §1.00  Rfaliie i 0] 8" NDP
l u RANKAMERICARD Handling XAN-692 RED 6" NDP
3

BOX 219  HOLLYWOOD, FLA. 33022 « (305) 921-2056 S =—= la. Res. .Please Add 4% Form Inexpensive  MOLEX .5%

w37
LED DRIVE

»

R EEEE oY

dREak

ARFLLLRRRRGLHY

Sales Tax Seckers PINS st
100 for§1.25
WE PAY ALL SHIPPING iN CONTINENTAL USA — OTHERS ADD 5% [10% FORAIRMAIL] Reel of 1000 -$8.50
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General view of inside of unit. 5 EHz board is vertical one in background with the two [Cs. Top
bogrd mounted on the back is the VCO board with the shield over the critical components.
Below this is the frequency doubler board (almost out of sight, it has the 2 coifs mounted on

it).

This problem was solved by
inserting a 470 Ohm vesistor
in series with the receiver
output. Apparently the signal

injection was at a bit too high
level and caused this problem.

These were the only things
on the negative side. On the

positive side, the unit is ultra
stable, quite versatile, simple
and functional. It is nice to
be able to use the entire 2

meter band, even with 5 kHz
steps, rather than be re-
stricted tc 12 channels.
(After all, one wouldn’t get
on 20 meters and use enly a
few frequencies!}) The unit
will also function as a rough
frequency checker — it is
quite easy to tell if the other
person is on or near the
proper frequency by moving
in 5 kHz steps and noting the
fuzziness of the response. At
the same time, your siation
can move up and down in 5
kHz increments and he can
check his bandwidth or what-
ever,

The GLB pecpie are most
helpful in their correspon-
dence and over the telephone.
| would honestly recommend
this unit to the serious 2
meter operator, with the pro-
vision that anyone should be
prepared for the delays,
which aren’t really GLB’s
problem, and the minor con-
struction difficulties, which
would creep up in almost
anything, Once it works, it
works just great. ™

Short-Circuit Proof
Typiecal Regutation of 0.1%

Very Low Output Ripple

KIT $11%

ASSEMBLED $17.95
ADD $1.25 FOR
POSTAGE/HANDLING

VARIABLE POWER SUPPLY

Continuously Variable from 2V to over 15V

Electronic Current Limiting at 300mA

Fiberglass PC Board Mounts Ali Components
Assemble in about One Hour

Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

OTHER ADVA KITS:

LOGIC PROBE KIT—Lse with CMOS, TTL. OTL, RTL, H7L. HINIL and most MOS 1C'
Built-in protection against polasity reversal and overdaltage. Draves only g fowmA from cireuit
uncor tast. Dual LEM readaut. Gemplate kit includes case spd clin leads ONLY S7.85
FIXED REGULATED POWER SUPPLY KITS--Shertcircuit prool with thermal current

projects. Availsbio for 5V @ S00mA, BV @ 500mA. 9V @ 500mA, 12¥ @ 400mA, 15V @
3Q0mA, Specify voltage when ordering, 5B.85 os,

These ble kits include oll . complete detailed instructions and plated
fiberglass PG hoords, Power supply kite do not include cae of meters, Add $1.25 per kit for
postoqe and handling.

FMAIL NOV FREE DATA SHEETS supplied with many. items from this ad FREE ON
REQUEST-741 Op Amp with evary order af $5 or mare—748 Dual Jp Ama or twa EIDD
FET's with avery erde: of $10 or mors, postmarked grios to. 3(31/77. Ona fiee rtem por asdos.
ORDER TODAY--All itams subject to prior eaie and prices subect to change without natice,
Al izems are new surplus parts—100% functionally tested.

WRITE FOR FREE CATALOG 376 offering over 350 semiconductors sarried in sack,
$and 134 starmp,

TERMS: Sand theck of nianey ordar (12.5. fundsh with rder, Ye y 14t Class pestage to U.S.,
Capada and Mexico laxcent an Kitsh $1.60 handling charge on orders under $10, Calif, cedi-
dents add 6% sales tax. Foreign orders acd postage. COD orders—add 81,00 seevice charge.

limiting. Campact size end typical regulation of 0.5% meke ihase Tdeal far mast etscironic

MORE SPECIALS: o
RC41850ON =16V @ 50mA VOLTAGE REGULATOR IC. Very easy to
use, Makes @ neat Highly Regulated 15V Supply for OP AMP’s, etc.
Requires anly unregulasted DC (18-30V) end 2 bypass capacitors.
With Data Sheet and Schematics. 8-pin mDIP $1.25
EM741 FREQ COMPENSATED OP AMP. nA741, MC1747, ete. mDIP G751
MC1458 DUAL 741 OP AMP mGCiP 3781
RC4558 DUAL 741 OF AMP mDIP 351
2N3204 NPN TRANSISTOR AMPLIFIER/SWITCH to B0 mA 3100 6/81
ZENERS—Specify Voltage 3.3. 2.9.4.3,5.1, 6.8, 8.2 400m\l 4/51.00
9,1, 10, 12, 15, 16, 18, 20, 22, 24, 37, or 23V {210%} 1 Watr 3/81.00

® MONEY-BACK GUARANTEE
® ALL TESTED AND GUARANTEED

ADVA ......

BOX 4181 H , WOODSIDE, CA 94062
Tel. (416) 851-04bb

G or FET's WITH
$6 & $10 ORDERS.T
DATA SHEETS
WITH MANY ITEMS.

FREE

DIODES

"I TRANSISTDRS | TRANSISTDRS | TRANSISTORS | LINEARIC
ZENEAS & INF0E SOPA|ZNE0N  3/SI|INSEIE ST |LMIAIKS $175
RECTIFIERS  |2n718 24(2na092  SO7S|2HBEAD 51| LMBAOTS 175
WasEr o 1INT2E AB(2A121  IA1(CPEA3 S0.00(LMIGOTS 175
N5 2NME 3/51(2M4122  11(CPOS0* 5300 LMIAOT-1Z 175
NeB3o o ZNIGET  SD29|2MAIZ S |CPEI  SA0D|LWIMOTAS 125
1h485 T 28|2wa238 &1 |E100 _4/S1| LIABA0T-24 575
Witk an1Ese 38| mazde  wEl |Er00 351 | L3zeRs LEE
8758 2H1883 382N8260  wiml|E102 33 [Lmarn 250
NGId 1581 [2nzzrs a6|me2l wl |E17s s Lwdson 528
NOEZto . clINZZEL 68 |2z S238|WPFTOZwT 0 |NESSSVT 281
mara INzzEzAT SIS |pmaa0z .29 MPFY04 HEESEA  0.90
NI0ES  B/ST[2N23/Y  B/51 [2Na3E $1|MPFI1Z  4/$1(LMTI9CH .29
N30 GST|2NZEM6a o |ZNA3EOM 2SI (MPSESTS  3/SI|LntacN
R400)*  12/S1|2N2609 282391 S1[SE1001  4/S1)LMT23H 2781
NAE02  1%/S1|2M2905  SD.24[2H4392  SO.SU[SET002 4/S1{LMT2ON*  3E
WA003  12/S1|2MZ906A  24[omwadi6  2S1(SE200)  A/ST{LMTISN 510D
1a004  12/S1(INZO0T* /ST [2WAAIGA  SO8D|SEZ00Z  4/S1|LMTAIEH /%)
WAN0S 10T 23S S1SD[aAREGne o lsesOMw g |iwdiEN:
MA006  1D/ST|ZM3563 675t [2nde6r 5E5003 LINTAIENTE 34
4107 1D/S1|2M35BO /ST [2NAGGTE  2S1|SEG02E S0 |LMTAZEN b5
WA1A8 15051 | 703565 10 2MBERE /51 |TISI3To MgcinF 36

26651 |2mases O [owammt  szs0|TISIS ai
3w e maEs St ;
weszz Y9 owagana s/t (zweses /s [QIGITAL IC%S

MeCIDIE 180
434CP mbiP B0
LIM1304K 115

Wt st (anaee g |umer  ws (BRSISON S28 e ajst
g o owetz st onans ot (SR fuwern s1.40
navss VST |an3643  6f51 |aNGIZS e i XRISEGER  1.56

6/$1 | SNFAZON 15

1N5231 ta 2HIELE af$1 | 2Ns135 27400E 196
sz Y loninaas st |awsae wis (SNTIR ks 138

PR 17 T B ) A T k]

2W3890 e s ERTN B oz 145
VARACTORS 180100 . |o0sie7  saad|SHPFR % lcasosem 55
WEE G (36 FLE T L ke LMISION .55
5143 M2 080 lMEm0  Am ACAISAD 150
O5AdMHE  S6:2N3G22 0 |mAEmE  aE [LINEAR{C's  [RESIS4TH: 250
Frazmmhz | 2K3823 a0[mrm7  S150(LME0d  S7.50 [AcA1SEONT 125
MVE30 o 13968 75 maaxe 190 |LIAJOIAN 27 [RCAESIK® 225
V32 Simamses o |INGSST  USTILMROYH 27 |LMADSOCN 200
MVi520 o {28395 20458 SO3M|LM30BN 8 [RCASSSDN .55
V1538 S1GN381s  gs.00 2MsdBa /81 |LM30AK 125 | NGSSEY s
MVIBGE 1o ., 12N3322 SO0 (2NG4BS 280 |LSTIN 0 {usssav 5
¥ 1BT2 N394 320|2N5S03 5300 |LMIZOR5 135 [uA7BUGUC 125
MV2201 10 3858 136 [INEEAS 250 |LMB20KI2 138 [woze D 2%

$anzaze 1.0 |2nses

-

MY2205 12.00 [LM320K-15  1.35 [DM75432 Ay

*SUPER SPECIALS: /7

1N914 100¥/10mA Diotle 20/81 | MPF102 200MHz RF Amp 3%
TN4001 100V/1A Rect, 15/81 | 40673 MOSFET RF Amp $1.75
TN4154 30V TNS14 25/81 | LM324 Quad 741 Op Amp 94
BR1 50V %A Bridgs Rec 4/81 | LM376 Pos Voit Reg mDIP b6
2M2ZI2A NPN Transistor 6/31 | MESES Timer mDIP 2/$1
Iry 2057 PNP Transistor 6/81| LM723 237V Reg DiP 3181
2N Power Xistor 104 .69 | LM741 Comp Op Amp mDIP  4/$1
IRl NPN Amp/Sw 3100 6/§1 | LM1458 Dual 741 mbDif 3781
#3066 PNP Amp/Sw 3100 6/$1 | CABBEE 5 Trans Array DIP £5
CPE50 Power FET 2Amp $5 | RCA1950N +15V/50mA mDIP 1.25
RE31 RF Power Amp Transistor 10-25W @ 3-30MHz TO-3 $5.00
565X Timer 1ys-1hr Different pinout from 555 (w/data) 331
RC4194TK Dual Traeking Regulator 0.2 10 30V @ 200mA TO-66  52.50
RC4195TK Cual Tracking Regulator =15V @ 100mA {TO-66) 3228

8038 Waveform Generator "/ Wave With Circuits & Data
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Radio Hut

P. 0. BOX 64783 DALLAS, TEXAS 75206

TERMS: NO COD's. Cash or money orders only. Texas Resi-
dents add 5% Saies Tax. Add 5% of total order for postage and
handling. Foreian orders add 10%., Owerseas orders — US funds
only! Phone orders welceme! — 2147271-8423 in Dallas. Dallas
customers: We offer 1 day pick up service. Call 271-8423. |If
you have to pay foer the call — DON'T! — Use our toll free no.
Orders mus: be called in one day in advance. Pick-up between
12—5PM on weekdays and 12—3 PM on Saturday.

1—800-527-2304

%

CAPS
LIMITED QUANTITYI

1000UF 3bvVDC .90 each {upright)
4700UF 26VDC .90 each
4100UF 15VDC 7 MISY 90 each
1300UF 15VDC DOIL\',S ONE® 80 each
600UF 15vDC T 75 each

LIMITED QUANTITY
Caps listed are Electrolytic and have axial leads.
BRAND NEW — NEVER USED!

READOUTS

UN\\NU““ PROJECT CASES

FND 603—-CA e 3 (Order by number)
FND 510_CC readout application. CASE 1 o

$1.50 each FND 800-CC H-1%" —
or 6 for $7.50 W_3" =

=0y b 1.40
A BT Sesmasht L—43/8 ——
FND. 359 CASE 2
$2.95 each e H-2" $3.00
-95 each FCS. 8000 CC. w—4 7/8"
TSma par sament: o0OK! j L—3%"
Common Cathode. $6.25 each 2 T Slope Front — %™
CASE 3 CASE 5
ool  TRANSISTORS \I?v ?’2 $3.40 H-1%"  $ .99
\S \E! 2N4400 5/$1. A W-27/8
Aj IN5401 5/$1. S " L—2%"
Slope Front—%
2N2907 6/51.
2N3904 6/$1.  3N201 i e S S ﬁAﬁEﬁs"
2N3906 6/%1. MJE3001 45 CASES, CALL OUR =
TOLL FREE NUMBER. W—4 3/8"
2N30565 .90 MJE11 03 45 Also ask about our le=%F®
liberal quantity discounts. ="
el Ask about owr  TRANSFORMERS QTY. DISCOUNTS
o ?P\\

1007 LINEARS ALL TRANSFORMERS ARE SHIELDED AND HAVE 2 3/8"
LM3406  $1.10  LM3900 39 | WIS CENTER 10 PRIMARYS. * rmencromarn o
LM340.8 110 LM309-K 1.50 e ] 12V a1 3oma
LM340-12 1.10 LM324 .39 25.5V ag; OA[')‘”P SEC. Dual SEC.
LM340-15  1.10 NE555 BESBE[ .45 ] s
LM340-18 1.10 NEsss VAL 1.10 Moy Fl 18V at 500ma

G e el 24V at 300ma
LM340-24 1.10 NE565 1.00 $1.30 Dual SEC.
LM709 39 NE566 1.10 TRANSFORMER 3 TRANSEOAMER ¢
24V at 300ma £l baraedd Lyl
LM723 656  NE567 1.25 150V at 20ma LT
LM741 35 NE5558 75 "5160 Dust SEC.
/ $1.30
7400 .19 7411 .29 7496 .89
ED! 700 : . 74100 $1.
cuaraVTEED! CMIQS "5 one, | tazs 8 TTL
7403 19 7430 .19 7440 7472 .25 74175
.23 CD4017 1.00 CD4030 40 CD4056 1.80 7421 .19 7442 .65 7473 5 74123 65 $1.80
D4002 .23 CD4018 1.20 CD4035 1.24 CD4060 1.45 74104 29 7423 .39 7443 .65 7474 .39 74125.47 74180 .80
D4007 .23 CD4019 40 CD4640 1.35 CD4066 85| 7404 19 7425 .30 7444 6O 7475 .5g 74141.75
D4009 .53 CD4021  1.20 CD4041 .85 CD4071 .23 7426 27 7446 89 O
D4010 49 CD4022 95 CD4043 .73 CD4076 1.25| 7406 .29 7427 .19 7447 .85 7480 .49 74191
23 CDAD23 .23 CD4044 .50 CD4098  1.65 7408 19 7432 34 7450 24 $1.25
D4012 .23 CD4024  .B7 CD4049 55 CD4512  1.30| 7409 .19 7437 .39 7451 .19 7485 .95 74192
D4013 45 CD4025 .23 CD4050 .50 CD4516  1.75 7410 10 7438 .39 7453 .19 7400 o5 74154 S1. $1.25
D4014  1.30 CD4027 .53 CD4051  1.45 CD4518 1.0 7454 18 7491 75 74193 $1,
D4015  1.J0 CD4028 .90 CD4052  1.25 CD4520  1.60 Sao as1abe 7o 74161 i85
D4016 49 CD4029  1.20 CD4053  2.25 CD4911 30 100% 7493 .70 7416331 °rs
CALL OUR TOLL FREE NUMBER 1—800—527-2304 GUARANTEED! 74841\ 957 . RIS 719569
FOR QUANTITY DISCOUNT INFORMATION OR YOUR MONEY BACK 7495 75 g
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195 in —BICYCLE SPOKE
f /WAX FILLER
”I

Le—PL-252

50-239

he wide array of avail-

able 2 meter mobile
antennas can make it rather
difficult to settle on a
particular style. Often one
doesn’t care to invest a large
sum of money in the mobile
antenna because of low funds
or fear of being ripped off.
Thus the following three sug-
gestions are offered, each of
which can be assembled in a
very short time (I built one in
10 minutes).

Three for Two

Fig. 1. Fig. 2.

RAISE TRUNK LID aND
MOUNT BRACKET |

N up—— —
EX!ISTING RUBBER
SEALING
AROUND TRUNK LIP
These antennas, when
carefully assembled and
properly cut to the desired
frequency, will perform as
well as  their commercial
counterparts.

Trunk Mount Antenna

First cut a bicycle spoke,
welding rod or plece of bus
bar approximately 21%
inches long. Fit this into the
center conductor of a PL-259

REAR WINDOW !

TRUNK LID

rf plug and soider. Fill the
connector with candle wax or
epoxy and smooth off the
excess. The wax will act as a
sealer and insulator. The
antenna length from top of
connector fo anienna {ip
should now be trimmed to
vour favorite frequency.

Next, a thin piece of metai
approximately 1% inches by
3 inches is bent as in Fig. 1
and painted. This will actasa
maounting bracket. One end is
drilled and fitted with an
SO-239 rf chassis connector.
The other end of the bracket

- - antenna forum

Dave Ingram K4TWJ
Eastwood Village $#604 N.
Rt. 11, Box 499
Birmingham AL 35210

180

is drilled to clear two sheet
metal screws.

Now connect RG-58 trans-
mission fine to the S0O-239,
slipping the braid under a
mounting screw, Mount this
assembly in your trunk lid
fip, shown in Fig. 2, using
two sheet metal screws. All
aufos have a little extra space
here, so the screws will fit
nicely. These screws are
covered when the trunk is
closed, thus preventing leaks

and displaying a neat
assembly.
Finally, run the trans-

mission line to the front of
the car and connect the rig. If
you need a quick portable
whip, just unscrew the top
section, connect it o an
831AP right angle adapter and
plug it into the back of your
rig. A home brew 5/8 wave
antenna could also be used
with this mounting system.

Gutter Clip Antehna

First, build the antenna
whip assembly as described
previously. Now secure an
831J double female rf con-
nector and large, battery-type
alligator clip. (The aluminum
type are relatively inexpen-
sive.) Tightly wire the 831]
connector to the alligator clip
and plug the whip assembly
into one end.

Plug the transmission line
from vyour rig into the other
end of the 831], and then clip
the assembly on your auic’s
gutter. Finally, tape the trans-
mission line in position for a
few days to “train” it. Fig. 3

‘shows details of this super

quick, but very effective,

antenna.

Luggage Rack Antenna

If your auto has a luggage
rack, a quick mount can be
fabricated quite inexpen-
sively.

Shop the hardware store
for a U bolt which fits snugly
over a flat bar on the rack.
Mount the U bolt securely in
the desired position, with the
threaded ends up. Later you
will slip a mount and a
second nut on one side.

Now find a piece of metal
approximately 1 inch by 3



NOT JUST
PRETTY FACE

Novice Class Beginners Bargain
A Great Gift * = x Help A Beginner

If you know anyone who would like to gei a Novice license the easiest possible way, tum them on to this special bargain Novice Study Package.
This is great for club study courses . . . or for home study for the Novice ticket.

NOVICE CLASS STUDY GUIDE. This is a brand new book, just published, which includes the very latest FCC materials . . . things that are not
in ahy other study guides, but which will be on the test. The FCC has sneakily been putting some of the General Class material in the Novice test
lately. The book also includes the latest FCC rules and requlations . .. try to find them anywhere else. You will have a tough time getting them
from the FCC.

Use of this bock will prepare you not only for the Novice test, but also lay the groundwork for the General Class study course. This is the
difference between a real study quide which teaches you the theory simply and progressively and one of those darned question and answer manuals
which teach you nothing and make it so difficult when the FCC rewrites the questions . . . which they do.

NOVICE CLASS THECRY TAPES. Since most people get only about 20% comprehension with a reading of a book, we also have some great
theory tapes which cover the same material, but which can be listened to anywhere you use a cassette tape ‘player . . . in your car, at lunch, ete.
This is the most painless wdy yet tc learn the theory. The material is discussed by Wayne Green, not just read by an announcer. You'll not find an
easier or more fun way to learn, There are four one hour cassettes in the set.

MORSE CODE CASSETTE. The beginner’s cassette has Wayne telling you the letters, numbers and punctuation you'il need for the test. This
tape uses the latest scientific breakthrough in teaching . .. sending each character at 13 wpm, but spacing the characters for 5 wpm. And you'll
start off in the first minute or so copying words in code . . . you'll see. This is a one hour cassette.

& WPM CASSETTE. This is for practice once you know the letters and numbers. It is a mixture of letters, numbers and punctuation and is very
difficult. When you have mastered this (about four or five hours of work) vou'll be able to breeze through the ECC test. This is a one hour cassette.

The book, four theory tapes and two one hour code cassettes normally sell for about $31, As a test we are offering this complete set for the
Package Price of $22.95 postpaid in the U.S. Please add $3 outside of the U.5.

If you have Master Charge, BankAmericard or American Express, you can call one of our special 800 numbers (toll free) — 800-258-5473 or
800-251-677F — and place your order for immediate shipment. Otherwise, fill out the below coupon and send in your order. This will be a
fantastic Christmas gift for a youngster.

% 3k ok ok ok ok %k ok ook %k ook sk ok sk sk ook ok ook sk ok ok ok sk ok ok ok ok sk ok sk sk sk ok ok ok R ok ok sk ok ok ok

Please send Beginner's Bargain(s) including Novice Class License Code Tapes, Theory Tapes and Study Guide @
$22.95 (ppd. USA). Foreign orders add $3.00 postage and handling; First Class mail USA — add $2.00.

TOLL FREE CALL (800) 258-5473 or (800) 251-6771

$ enclosed. [0 Cash O Check 00 Money Order
Charge my credit card: [l American Express 0O Master Charge [0 BankAmericard ||
Credit card # Interbank # ‘
Expiration date Signature

Name Call

Address

City State Zip

If a gift, print name and address of receiver. Send to:

Gift card to read:

H/76
73 MAGAZINE — PETERBOROUGH NH 03458 1




inches and drill a hole in each
end. Mount an 50-239 con-
nector (antenna mount) in
one end and bolt the other
end to one side of the U bolt
on the luggage rack, as shown
in Fig. 4. {If you purchase
two U bolts, this piece of
metal may be salvaged from
one.) Now plug in the whip
assembly mentioned pre-
viously, and run the trans-
mission line inside the auto. |
might add this method works
beautifully with roof mount
type whips like the Antenna
Specialist M7A, and sure

-q fter unsuccessfully

trying to trade my
Vibroplex semiautomatic key
“pug,” | decided to try to
modify it to work with my
new electronic keyer.

The modification takes
just a few simple steps.
Remove the connections to
the “dit"” post on the bottom
of the bug and spread them
out as shown in Fig. 1. Place
4 piece of plastic tape
between the 4-40 screw and
bug bottom to prevent a
short circuit between ‘“dah”
connection and ground.

Next, advance the dit post
screw forward, so that the
vibrator always makes con-
tact with the dit post when
the paddle is pressed to the
right side. See Fig. 2. The
weights can then be adjusted
for the desired “‘feel” even
though their paosition has no
effect on the dit speed, which
is now controlled by the elec-
tronic keyer.

Last, connect the dit and
dah connections of the keyer
as shown in Fig. 2.

You now have a key to use
with your automatic keyer.
This key can easily be
changed back into a regular
bug by reversing the above
proceduie. m

NUT

f
ol - ] Qo

SCREW WITH

Fig. 3.

LARGE ALLIGATOR CLIP--

WIRE HOLDING 83IR
TIGHTLY TO CLAMP ——

=,

o
GUTTER OF AUTO——] _ |

beats drilling 2 hole in the
roof.
While the three antennas

How to Bug

1
1 -—PL- 2589

TRANSMISSION
LINE TO RIG

previously mentioned were
designed as an inexpensive
answer to 2 meter mobile

BRAID UNDER SCREW
1 |

1

WHIR

i,-:L- 255

CoAX TC RIG

applications, they also con-
tain some unique ideas. Why
not give one or two of them a
try? They go together nicely
and work very well®m

James C. Nordgren WB9BNF

1100 N. LaSalie, Apt. 1106
Chicago IL 60610

dl

Automatic Keyer

- - putting new life in an old bug

@ 5 O
o
@+ 0I7 FOST fi (,‘" @4_ DIT POST
(D) ff / /@
F‘ i G0 4-60—0)

° @ 20

Fig. 1. Bottom view of bug (a) before modification and (b)

afrer modification.

162

TO DIT INPUT OF
KEYER

B0
0

DIT POST SCREW

=10 pan weur oF
REYER

{ U
L] i @tm COMMON OF XEYER
TAPE

Fig. 2. Partial top view of bug showing keyer connections.



S.D.SALES CO.

P. 0. BOX 28810- A
DALLAS, TEXAS 75228

4K LOW POWER RAM BOARD KIT
THE WHOLE WORKS
$89.95

Imsai and Altair 8080 plug in compatible, Usas low powar static
21L02—1 500 ns. RAM's, which are included, Fully buffered,
drastically reduced power consumption, on board regulated, all
sockets and parts included. Premium quality plated thru PC
Board,

HUGE SPECIAL PURCHASE!
NOT FACTORY SECONDS
AS SOLD BY OTHERS

Stick It!

IN YOUR CLOCK!
IN YOUR DVM, etc.

4 JUMBO .50 INCH DIGITS

ON ONE “STICK™!

{with colons and AM/PM Indicator)
BOWMAR

4 DIGIT LED READOUT ARRAY

The Bowmar Opto-Stick. The best readout bargain we

have ever offered. Has four common cathode jumbo

digits with all segments and cathoues brought out.

Increased versatility since any of the digits may be used

independently to fit your applications. Perfect for any

clock chip, especially direct drive units like 50380 or

7070, Also use in freq. counters, DVM’s, ete. For 12

$3.95

BUY 3 FOR $10.00

JUMBO $16
LED Kn.95
CAR

CLOCK

You reguested it! Qur first DC operated clock kit. Profassion-
ally engineered from scratch to be a DC operatad glock, Not a
makeshift kluge as sold by others. Features: Bowmar 4 digit
5 inch LED array, Mostek 50252 super clock chip, on board
precision time base, 12 or 24 hour real time format, perfact
for cars, boats, vans, etc. Kit contains PC Board and all other
parts needed (except case). 50,000 satisfied clock kit custo-
mers cannot be wrong!
FOR ALARM OPTION ADD $1.50
FOR XFMR FOR AC OPERATION ADD $1.50

50 HZ CRYSTAL TIME BASE KIT — $6.95

Al the featues of our 60HZ kit but has 50HZ output, For use
with clock chips like the 50252 that require S0HZ to give 24
hour time format.

UP YOUR CCMPUTER!
21L02—1 1K LOW POWER 500 NS STATIC RAM
TIME IS OF THE ESSENCE
And s0 is power. Not only are our RAM's faster than a speeding
bullet but they are now very low power. We are pleased 1q pffer
prime new 21102 — 1 low power and super fast RAM’s. Allows
you to STRETCH your power supply farther and at the same
time keep the wait light off, 8 for $12.95

1000 MFD FILTER - WESTERN DIGITAL UART

CAPS No. TR16028B. 40 pin DIP
Rated 35 wwvDC., Up- This 1s a very powerful and
rlght stvle with PC popular part.

NEW—$6.95 with data

leads, Most popular val- 4
LIMITED QUANTITY

ue for hobbyists. Com-
pare at up to $1.19

or 24 hour format. each from franchise
Ly Pty R 8 it G&K MINI TOGGLE SWITCH
MICROPROCESSORS AND THINGS S.D. Special P 710393250%”,':“'
8080A By AMD. Outperforms INTEL ‘$24.00 4 for $1.00 SPECIAL — 99¢
80081 High Speed 8008 1 6.95 SLIDE SWITCH
8212 1/0 PORT COS 3.50 ASSORTMENT MOTOROLA POWER
ourb ludes
8224 Clock Generator LOW UE 495 ity e DARLINGTON
H VA F 1zes, single and multi- Back in Stock!
8820 Dual Line RCVR HIG 175 | T9¥= 3 9ICLan Like MJ3001, NPN 86V, 10A.
™ poslfion units, All new, HEE. 6000 TYP. TO—3
8830 Dual Line Driver 1.75 | T first guality, | namél (o Nnclude a free 723 © volt
8838 Quad Bus Transceiver 2.00 and  you'll reo;ger ;E%p:"'“h Scr;:"ég;;[f."f Fé?lwgeé’
MC1488 RS232tc TTL 1.50 more. SPECIAL 12/§1. 2 e
MC1489 TTL to RS232 1.50
1 RESISTOR SALE ON CUT LEAD
2513 Character Gen. 10.00 EnEaew ; ___ SEMICONDUCTORS __
W 5% d 10%. eads were cu ar
MM5204 4K E Prom 12.00 %@ leads, fZ\ Etix?md mlox Insertion., Stiil very usesable.
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A 450 Duplexer

- - that fits in your car!

Rear view of the added BNC antenng connector. Although it cannot be seen here, the outer
shield of the coax is soldered to the shell of the connector.
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William Hosking W7JSW
8626 E. Clarendon
Scottsdale AZ 85251

Great radios come and go. . .
and the 5B-450 is no fonger
available. But the duplex
mods will work with virtually
any 450 transceiver, adding a
whole new dimension to UHF
operation. - Ed.

have owned an SBE

SB-450 for almost a year
now and like the radio pretty
well. | have never had any
problems and it operates
quite well, but, like many
members of the ham com-
munity, | can't leave well
enough alone. | wanted a full
duplex radio on 450 as well
as the size and convenience of
the SB-450, so naturally |
attacked the problem of
duplexing it.

Duplexing any radio takes
two basic steps no matter
how complex the actual
operation geis. They are: Fix
the receiver so it has power
all the time, even when trans-
mitting, and fix the receiver
shielding up so that the trans-
mitter doesn't desense the
receiver. Oh, vyes, | should
have said three, because you
also have to add a separate
antenna connection for the
receiver. Digging cut the SBE

- manual vyielded a good

schematic and also PC board
layouts.

Receiver dc

Receiver dc is supplied
through a regulator which is
turned off by the PTT switch.
After much looking back and
forth between the radio and
the manual, | discovered that
| could remove an orange
wire from point A on the R-2
circuit board and that would
eliminate the PTT connec-
tion. Since this was a push-on
connector, | put some heat
shrink tubing over it and left
it lying loose. Nothing is ever
as easy as it first seems. When
| tried the receiver, | still had
no audio from the speaker
when transmitting. Further
tracing showed that the audio
input to the audio amplifier



was shorted by the PTT line
during transmit. That
problem was easily eliminated
by removing a purple wire
from point H on the R-2
board and covering the end in
the same way | did for the
orange wire. Now the receiver
was operating and audio was
coming out while the PTT
switch was closed,

Receiver Antenna

There is a place in the
back of the radio, on the top,
between the transformer and
the power plug, where a BNC
connector can be installed. |
installed a connector and,
being lazy, simply cut the
receiver antenna coax where
it ran past the connector, and
soldered it to the new
connector with the existing
coax.

Well, | figured | was ready
to test it out. | hooked the
transmitter to a dummy load,
the receiver to my signal
generator, and powered up.
The receiver looked OK and
still checked out at about 0.5
uV. When | keyed up the
transmitter, however, all 1 got
was noise. | started cranking
up the output of the signal
generator but | couldn't geta
signal through until | got
above one millivolt, Gloom
and despair!

Receiver Desensitization

After almost a day of zero
success trying to reduce the
desense with copper tape and
bypassing, | called a friend
who works in the EMI
{Electromagnetic Inter-
ference) field. He suggested |
make sure the antenna input
was properly shielded, and
preferably double shielded.
With his advice in mind, |
went back to the rig,

The antenna connection
leading into the rf section on
the receiver is nothing but an
unshielded feedthrough with
the coax connected on the
outside and a coupling capac-
itor on the inside. The neatest
approach would be to put a
coax connector (miniature)
on the rf section, but the
crystal  trimmers prevented
that. A couple of cups of

Front right view of the transceiver with the fop cover removed, showing the receive coax cable
entry into the rf compartment, Note that the outer braid is soldered to the outer wall of the
compartment.

¥
i ‘.

Inside of rf shield in the top of the radio. The receive coax cable with its inner shield is coming
through the hole left by removal of the original feedthrough. Depending on the size cable you
use, you may have to enlarge the original hofe. The inner braid is soldered to the inside of the
compartment, The center conductor of the coax is then soldered to the small coupling
capacitor originally connected to the feedthrough. Copper tape can be seen folded back along
the right side of the shield compartment.
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coffee and a few swear words
later, | decided to replace the
entire receiver antenna con-
nection.

The first thing | did was
remove the existing coax and
the antenna feedthrough.
(That takes a heavy duty
saldering iron.) Then, not
having double shielded coax,
| took some better guality
regulat 50 Ohm coax,
stripped it, and fed the shield
and inner conductor through
the hole left by the feed-
through. | soldered the inner

braid to the inside wall of the
rf section housing, and the

inner conductor to the
capacitor lead previously
removed from the feed-
through. Then | slipped a

ptece of braid taken from
another coax cable over the
outside of the new cable and
soldered it to the outside of
the rf section housing.

The problem of main-
taining shield integrity to the
chassis was solved by
removing the threaded chassis
BNC connector that | had put

in earlier, and replacing it
with one having a shielded
back. This all sounds much
easier than it actually was. In
order to install the flange
mount BNC connector, | had
to remove the mounting
screws from a transformer
and move it aside until the
connector was in place. Then
| could only get one screw
back into the transformer
mount. | routed the coax,
closed up the receiver section,
and added some copper tape.
| haven’t taken measurements

to see if the tape is necessary.

Conclusion

Well, to end a long story,
it worked. 1 still have a very
small amount of desense, but
all in all, it works very well
and the appearance of the
radio is virtually unchanged.
Additionally, it would only
take a few moments to
convert the radio back to
simplex operation. I'm even
happier with the radio now
than | was before it under-
went surgery. B

Ace Goodwin K5AR/7
1215 Las Vegas Bivd. N. #26
Las Vegas NV 89101

Turn Signal

Reminder

- - setting things straight

FAONT OR REAR LH
TURN SIGNAL LAMP

o1

FRONT OR REAR RH
TURN SIGNAL LAMP

B

JcoECT
HERE

AUTD CHASSS
GRCUND

!

!

TO STEERING COLUMN
TURN SIGNAL SWITCH

Fig. 1. RI, R2: 27k}, % W xI0% DI, D2: any general
purpose small current silicon diode. SA: Sonalert, Mallory

catalogue number 5CJ.5.
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H ow many times have
you followed drivers,
going down the road with
their turn signals on, who
don't turn? Perhaps this has
happened to vyou aon
occasion? Sometimes, when
making less than right angle
turns, the turn signal can-
celing mechanism fails to
function and causes this con-
dition.

Here is a schematic for an
accessory for your auto-
mobile which will give an
audible tone for each turn
signal light duration period
and thus will let you know
when your turn signal is on.

The SC1.5 3500 Hz tone,
along with its optimum sound

volume, is just annoying
enough that you cannot
ignore it.

Simply mount the Socna-
lert at any convenient place
near the driver’s position; the
other parts may be mounted
anywhere, Silicon diodes are
used because they will func-
tion better (higher reliability
than germanium types) in the
high heat environments
encountered in automobiles.

The schematic shown is
for 12 V npegative ground
systems. For 6 V negative
ground systems change RI
and R2 to approximately ¥4
the resistance values. For
positive ground systems
reverse the diodes and the
Sonalert. Less than 4 mA
current (intermittent} fis
drawn by the Sonalert, so
there is no significant loading
of the automobile's electrical
system.

The sound is produced by
a piezoelectronic transducer,
and the frequency is gener-
ated by a transistorized
circuit which is an integral
part of the Sonalert and can-
not be altered by external
means. Any attempt to alter

the output frequency or
volume may damage the
device.

Sonalert is a registered

trademark of P.R., Mallory
and Company of Indianapolis
IN. These units are available
in radio supply stores, or they
may be ordered direcily from

Burstein  Applebee, 3199
Mercier, Kansas City MO~
64111. =



CALL TOLL FREE 800-521-4414

ILE [

NEW

AVAILABLE NOW —
In-Dash
On-Dash
Black/Chrome
Brown/Chrome

ENLARGED
TO SHOW
DETAIL

=L

IGITAL
)

CK

The DC101A digital clock sets the trend in digital automotive electronics which will be offered in
the upcoming years. Its small size (1% x 2% x 5/8) and coordinated leather texture and chrome
exterior make it an attractive addition to any car. Solid state electronics and a guartz crystal
produce a clock that is the most modern timekeeping device for automobiles. |t can be easily
mounted in minutes in its compact ABS plastic case. Installation is accomplished by drilling an
eighth inch hole in the dash, passing the power wires through it, and connecting them to the
power with quick-connect wire clamps. Bright light emitting diodes (LED) allow for easy reading
in all conditions. Since the clock is all solid state, it is inherently long life. A one year guarantee is

offered on the clock.

@ Quartz Crystal Accuracy

® Light Emitting Diodes

@ A/l Solid State Electronics
® Unit is Protected by Fusistor

® Black or Brown Case

@ /nstalls in Minutes

@ One Minute /Month Accuracy
@ One Year Guarantee

LIST f%_aa- INTRODUCTORY
PRICE "

™

COMMUNICATIONS ELECTRONICS
Ml p 0. Box 1002 Dept. &

Ann Arbor, Michigan 43106

Toff free ULS.A 24 hour order & information line
800-527-4414. Outside U.S.A. & Michigan 24 hour phone
313-994-4441. Certified check or charge card on mail orders
for immediate shipment. Dealer inquiries invited. Michigan
residents add tax. Foreign orders invited. Call toll free or
write for your free complete catalog & specifications.
Satisfaction guaranteed or your money back. For enginearing
advice, call after 6:00 PM EST.

PRICE

NAME

HA49.95

ADDRESS

CITY

STATE ZIP

CHARGE — [OBANKAMERICARD CIMASTERCHARGE

CARD #

INTERBANK #

SIGNATURE

EXPIRATION DATE

IN-DASH
ON-DASH

O
|

BLACK/CHROME (] ——
BROWN/CHROME (| porr
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Silas S. Smith WA9VFG
2308 McCord
Murphysboro IL 62966

M ost of us builders have
at one time or another
run up against a problem with
only one solution — do it
vourself. Suppose someone
should give us a gold nugget,
a 416B tube, for a high fre-
quency project. What are we
to do for a socket? The
answer s to make one. Let us
then borrow an idea or so
from the hobby of ceramics
in much the same way we
have borrowed printed cir-
cuits and silk screening from
other hobbies. Most of us will
find ceramics an ideal way to
construct a socket for the
416B tube, as well as insu-
lators in any shape or size.
The raw material for
ceramics comes in the form
of clay or as a thinner
mixture called slip. The clay

Do-lt-Yourself Ceramics

- - for tube sockets, insulators, etc.
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can be rolled out flat using a
piece of wax paper above and
below and rolling it out with
a rolling pin or a dead 807.
This clay can be cut,
squeezed, fingered, or what
have you, to almost any
shape. After we pat it into
the desired shape, we then let
it dry. The dry clay can then
be drilled, sandpapered and
tapped, Taps for fine threads
and small size (under 3/16)
do not do as good a job as the
larger taps. Ciay at this stage
is very brittle until it is fired
in a kiln to about 1800
degrees. Some shrinkage is to
be expected, so whatever we
build should be slightly over-
sized.

Using slip requires a mold
made of casting plaster or of
plaster of paris. The mold has
two functions — it gives the
desired shape to the object to
be cast and also absorbs the
moisture out of the slip,
leaving only the clay along
the inside surface of the
mold. As the thickness of this
clay builds up to the desired
thickness for the object, the

LT —

remaining slip can then be
poured out. This will leave a
hollow object. When the walls
of the object become leather-
like, the object can then be
removed from the mold.
When dry, this is called
greenware. |t is very brittle
until fired to a high degree of
temperature in a kiln. Objects
can also be made solid by
leaving the slip in the mold
and adding a little slip now
and then to compensate for
the moisture that the meld is
removing.

To make a simple mold,
the pattern is placed on a
surface and clay is built up
around the pattern until the
clay reaches the center line of
the pattern. A dam is placed
around the pattern and clay,
The whole works is then
brushed with liquid soap,
sometimes called green soap
(a detergent will not work).
Remove the surplus soap with
a sponge that has been pre-
moistened with the liquid
soap. You are now ready to
prepare your casting plaster.
Casting plaster, or plaster of

paris if casting plaster cannot
be found, is mixed well with
water in a large bowl. The
plaster shouid be mixed to a
consistency of pancake
batter. This mixture is then
poured rapidly into the mold
form. It is good to tap the
table with 2 hammer to move
any trapped air bubbles to
the surface. We can now have
a cup of coffee as we must
wait about 20 minutes before
proceeding.

As the plaster sets, it will

get very wet-looking; then it
begins to look dry, and a
good deal of heat will be
radiated. Soon after the heat
buildup, the mold form and
the clay can be removed. At
this point do not remove the
pattern. A pocket knife can
now be used to shave the half
mold down smoothly or dress
itup.

To align the two halves,
dimples are now put in the
part of the half mold around
our pattern. Usually only 3 or
4 are enough. This is done
with the tip of a spoon. The
dimple is gouged out by

turning the tip of a spoonin a
360 degree circle and apply-
ing pressure down. The half
mold is now ready to be
dammed up and brushed with
soap as before. A good job of
soaping is required to insure
the separation of the two
halves of the mold. Mix and
pour the plaster as before.
Another cup of coffee, or
maybe two, and then the heat
should be pretty well up. The
dam, or form, can now be
remaved, A knife is used to
trim the outside of the mold.
Cut the corners at a 45 degree
angle to prevent chipping of
the finished mold. If any
plaster got past the form to
the first half of the mold,
now is the time to trim it off.
After too much coffee al-
ready, let us just wait for 15
or 20 minutes. The two
balves of the mold should
then be ready to separate. The
two halves should come apart
easily by just tapping the
mold lightly on all sides and
pulling gently apart. Barring
any undercuts, the pattern
can now be removed. Trim

N
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out a funnel-shaped hole, half
on each mold section for a
pouring spout. The mold will
be finished when it is
thoroughly dry.

The two pieces are joined
together while in a leather-
like state. An ordinary art
brush is used to brush fresh
slip on the parts to be joined
and then they are put
together.

To make sockets for the
aforementioned 416B, find 2
7 or 9 pin ceramic socket and
observe how the pins are

mounted. Then create a
socket for the 416B con-
structing it along the same
lines as the 7 or 9 pin socket.
(Pins can be removed from
the sockets.) Some of the
sockets we made here had tie
points added. The tie poinis
were constructed by addinga
standoff to the sockets and
drilling small holes around
the top. Such use of ceramics
need not be limited to the
416B or coil forms, of course,
but may also be used for
many other projects.®
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An audio compressor. If the input signal (s kept above the threshold level,
output will remain constant. Reprinted from Radio & Electronics Constructor,

July, 1976.
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he c¢rystal-controlled

oscillator just won't cut
it for today’s operating prac-
tices. You just have to possess
the ability to move around in
a band if you want to make
contacts. And you do want to
make contacts. That puts the
wotlld-be builder in a tough
spot. It's easy to put together
a crystal-controlled rig that’ll
produce a clean signal, one
that’s a compliment to its
builder. But getting such a
signal from a variable-
frequency oscillator is quite
another matter!

This article concerns build-
ing a self-excited oscillator.
[t’s written for the radio ama-
teur who has wanted to build
a transmitter but has hesi-
tated because of the known
difficulty of making a VFO
that sounds right. The second
purpose of this article is to
encourage prospective
builders to use parts that may
be at hand or that can be
mooched from some other
amateur's junk box. There-

fore, I'll talk a bit about some
design considerations.
If you're not an ex-

perienced and highly-talented
builder, it's best to start with
a single-band rig. Its sim-
plicity helps much to avoid
the pitfalls that await the
builder of a multi-band rig.
Decide what band holds
your greatest interest. Con-
sider such factors as antenna
requirements, band activity at
the time of day and season
you operate, and that harsh
truth of oscillators being
more difficult to build as
frequency goes up. Many
builders conclude that the 7
MHz band represents a
reasonable compromise
among the many (and some-
times conflicting) considera-
tions. We'll talk about an
oscillator for that band.
Unless vyou’re firmly dedi-
cated to “'state of the art”
solid state techniques, it’s
recommended that you use
vacuum tubes for your first
building projects. There are
many and quite sound
reasons. Vacuum tubes
abound in junk boxes. Those
from old TV receivers and
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Car! C. Drumeller W5JJ
5824 N.W. 58 Street
Warr Acres OK 73122

Tubes...?

- - VFO project for nostalgia buffs

military surplus radio or radar
sets lend themselves to ama-
teur projects nicely. Then,
too, I've found it's just one
heck of a lot easier to get a
decent note out of a vacuum
tube than from a transistor.

The next decision con-
cerns the oscillator circuit to
be used. Just about any can
be made to work well. Some
can be coaxed to give a good
note more easily than others.
I've tried just about every one
that’s shown up in amateur
radio publications over the
past half-century, and have
found one that seems just a
bit more nearly “foolproof”
than others. Note, though,
that this is purely a personal
choice and does not imply
that other persons may not
find another circuit more to
their liking.

- Why did | select this one
circuit from among many?
Because it offers easy means
of adjusting the feedback to
just the precise amount
needed to ensure stable
oscillation and vet deliver a
note that's free from the
harshness characteristic of an
oscillator being “pushed” too
strongly. Its schematic dia-
gram appears in Fig. 1.

A prototype was built up

to c¢heck its operation.
“Built” is too strong a word,
Rather, components were
tacked together by their
leads. Then the values of cer-

tain components were
“diddled” to discover just
what it took to make the

note clean. Many will affect
the note. The grid capacitor
CT has little effect upon the
note, but does have a bearing
upon the effect of tube
capacitances upon the fre-
quency-determining
The output coupling capaci-

tor C4, being in a low-
impedance portion of the
circuit, has only a minor

effect upon its oscillation.
The value of R2, the cathode
bias resistor, does affect
oscillation. It, however,
should be of a value selected
to place the tube's guiescent
operating point at about the
midpoint of the straight
portion of its Eclp curve,
(Read that as saying the tube
should be biased as thaugh
you were using it in a Class A
amplifier circuit,) That feaves
two parts, R4 and C2, that
strongly affect feedback and
which can be safely altered.

Roughly speaking, C2
should be as small as you can
make it and still have reliable
oscillation. 1ts value will vary

“tank.”

depending upon many
factors, such as tube type,
value of R4, plate voltage,
etc.

There’s no reason why you
can’t vary R4 over whatever
range it takes to give an
acceptable note. I'm
assuming, of course, that
you're listening to the oscilla-
tor on a receiver with its
antenna disconnected, so as
to prevent signal overloading.

Now, = let's talk about

tubes. Almost any dual triode

or even two discrete triodes
with their cathodes strapped
together can be used, There’s
little choice. | used a 6]6 just
because | had a potful on
hand.

Perhaps the matter of
second importance in an
oscillator is that of short-term
frequency stability, that of
not creeping during a trans-

mission. Rigid long-ferm
stability can be a hairy
problem, but short-term
stability wusually can be

achieved by mounting com-
ponents solidly. It helps, too,
if the resonant circuit has
high Q. Fortunately, there’s a
simultaneous solution to
these two problems: Use a
ferrite-core toroid coil for the
inductor, This type of coil
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Fig. 1. Basic oscillator circuit. In this circuit, feedback is
through C2, encouraged by R4. C3 and R3 serve only to
ensure Agving the plate of the first triode at ground potential,
The second iriode acts as a grounded grid non-inverting
amplifier. Low impedance rf output is tqken from across the

cammon cathode bias resistor.

can be mounted solidly, and,
with the proper kind of core
material, the Q can be high
indeed. But be sure you use a
core material known to be
suited for the high frequency
band! Also, it's important to
use plenty of capacitance in
the resonant circuit. For 7
MHz, 100 pF is not too much.
If you try to get this amount
in one capacitor, the rate of
tuning will be too rapid, so
it's best to use two variable
capacitors, one of high
capacitance (about 100 pF
maximum) for setting the fre-
guency at one edge of the
band, and another (much
smaller) to vary the fre-
quency over the band.
ldeally, the 180° rotation of
the bandspread capacitor
should just cover the desired
frequency range. You can
compromise, though, on
something far less than this
ideal! But if you're a purist,
you can achieve the ideal by
judicious juggling of the mag-
nitude of inductance, bandset
capacitance, and bandspread
capacitance.

A third matter of impor-
tance in an oscillator is that
of isolating the oscillator’s
frequency-determining circuit
from external disturbances.
You canh start by ensuring a
stable plate voltage supply,
which is easily accomplished
by use of VR tubes or any of
the several other means of
obtaining a steady voltage

source. Less easy, though, is
the task of isolating it from a
changing load. If that load is
keyed, as it will be if the
oscillator excites a radio-
telegraph transmitter, the
load change is abrupt and
violent, So you’ll need rather
elaborate and highly effective
isolation. The simplest way of
getting that isolation is by
adding Class A buffer stages.

We've talked about what
can be done. Now fet's tafk
about one way of doing the
building iob, not forgetting
that there are innumerable
other ways of arriving at the
same goal just as effectively.

| told you about tacking
together components to make
a prototype and about experi-
menting to ascertain the
proper values of certain parts

in order to get stable opera-
tion and a pure-sounding
note. The next logical step is
to build up the circuit in a
practical form, a configura-
tion that’ll permit it to excite
another stage. It was with
considerable trepidation that
| approached that task, for
years of experience had
taught me the truth of that
old adage: “If it looks like
hell, it'll work swell. If it
looks swell, it'll work — like
hell?” Because of having been
constructed entirely from
parts rooted out of my junk
box, the finished product cer-
tainly would take no beauty
prize. Perhaps because of
that, it worked quite well!
The exciter’'s schematic
diagram is shown in Fig. 2.
Although it shows 6ACTY
tubes being used in the Ciass
A isolation (buffer} stages,
again let it be emphasized
that there are dozens of other
types of tubes that could
have been used. | selected
6ACTs because | had about a

gallon on hand, plus a few.

quarts of octal sockets. Many
of the newer and hotter TV
tubes probably would work
even better. There’s no need
to be concerned about getting
a tube that’s too hot; the
resistance coupling between
stages insures unconditional
stability. Just remember to
use a suitable wvalue of

cathode biasing resistor and .

the recommended value of
plate and screen grid voltages;
with these precautions in

“isvolated from

mind, you can foss in just
about any tube that turns up
in your f(or your friend’s)
junk box.

My exciter is built in a box
measuring 3 wide, 4'" high,
and 5" deep. Tube sockets
are mounted on the top sur-
face, the bandset and band-
spread variable capacitors on
the front, and all other com-
ponents within, either on
socket terminals or tag strips.
The toroid coil is cemented
to a plastic mount which, in
turn, is bolted to the inside
top surface. This permits
short leads to the variable
capacitor and to the oscillator
tube. Filament, screen grid
and plate supply leads are
brought out in a cable.

Only one construction
feature might be thought of

as unorthodox: The “cold”
side of the rf ouiput is
brought back through an

insulated feedthrough to the
cathode of the output tube.
It may not be important, but
some experienced builders
consider it wise not to cause
rf to flow through a shield.
The “hot’” side of the rf
output, of course; s brought
cut through anocther feed-
through insulator.

This rf output, which is
all dc
potentials, may be used to
excite a larger tube., Or, you
may want o run it into a pi
net .and couple it to an
antenna, The power may
seem to be insignificant, but
I've worked into Hawaii with
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Fig. 2. VFO exciter for 7 MHz Number of turns on toroid depends upon its physical size and

electrical permeabilfty.
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TO "HOT" RF -—l

g ey o ANTENNA
e e
Ea,m ?flﬁOpF A~ 150pF 7 2nf
TG -Epp o GROUND
TO RF RETURN -4 .
A
inF
);7 VYL NTENNA
1000F 4
TO"HOT" RF 3 25mH A5 I50pF o enF
TO ~Ebp GROUND
+250 + 430 <

Fig. 3. a) Test termination for checking for rf output. b) Pi net for coupling to anienna,

requires provision for keving. c) Rf amplifier using 807, 61486, etc.; suggest use of grid-block

keying.

no greater power! An addi-
tional stage is advisable, how-
ever, if only to permit con-
venient keying.

You'll note that I’'ve not
mentioned power supplies
other than to say that the one
for the oscillator should have
good voltage regulation. Most
radio amateurs have power

supplies on hand. K you
don't, every handbook tells
you how to build one.

You may have noticed
that I've avoided saying much
about the inductor used. Its
core started life as the tuning
slug in the plate tank circuit
of a BC-457 HF transmitter.
Many vyears ago | read that

one could make a good core
for a toroid coil from this
slug by sawing off a piece,
drilling a hole through it, and
rounding off the sharp edges
with a file. This I did. Then
the core lived in a cabinet
drawer until | ran across it
while excavating for parts for
this oscillator. I'm happy to

say the long-forgotien author
was quite correct!

This rambling article has
been written in hope that it
will encourage persons fo
build, using parts on hand or
ones that can be mooched. It
was triggered by two
pleasant memories. One was
the period of the early
thirties, when | built many
transmitters and receivers
from parts salvaged from old
battery-operated broadcast
receivers that ocne could get
for fJittle or nothing. The
other pleasant memory
relates to the period just after
the Hitler war, when one
could take a few dollars to a
junk dealer and come back
with treasures far beyond
one's {pre-war) imagination.
Those were heavenly days for
the builder! There're still
parts remaining from WWII
surplus, but- when these parts
are gone there’ll be no more.
None are being manufac-
tured. So be wise — build
now before you have to pay
antique-parts prices for even
the simplest components! m
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This Month’s Specials

NEW

Fairchild VHF Prescaler Chips

Type Description Price
11C0LFC  High Speed Dual 5-4 Input CR/NOR
$15.40
11¢050C 1 GHMZ Counter Divide By 4  374.25
11€050M 1 GHZ Counter Divide By 4 $110.50
11C06DC  UHF  Prescaler 750 MHz D Type
Flip/Flop $12.30
11624DC  Dual TTL VCM $2.60
11C44DC  Phase Freg. Detectar $2.60
11C58DC  ECL VCM $4.53
11C70DC 600 MHz Flip/Flop With Reset  $12.30
11C83DC 1 GHZ 248/256 Prescaler $29.90
11C90DC 650 MHz ECL/TTL Prescaler  $16.00
11¢90DM 650 MHz ECL/TTL Prescaler  $24.60
11£910C 650 MHz ECL/TTL Prescaler  $16.00
116910M 650 MHz ECL/TTL Prescaler  $24.60
95H90DC 250 MHz Prescaler $9.50
95H90DM 250 MHz Prescaler $16.55
95H91DC 250 MHz Prescaler $9.50
95H9L1DN 250 MHz Prescaler £16.50
RF TRANSISTORS
Neow
RCA 40290 12.5v, Ft. Typ. S00MHz 2 watts
min. at p. in 0.5 watts $2.48
2N2857 1.85 2N6080 $5.45
2N3375 7.00  2N6081 $8.60
2N3866 3108 2N6082 511.25
2N4072 $1.50 2N6083 $12.95
2N4427 $1.20  ZNG0SE $14.95
2N5179 $.68  2N6le6 $85.00
2N5589 $4.60  MRF511 $8.60
2MN5590 $6.30 MMCM918 $2.50
2N5591 $10.35 MMT2857 $2.50
25637 $20.70
TUBES
1P21 $19.95 §146B/8298A  §5.75
2E26 $4.00  &661 $1.00
4X150C $18.00 6680 $1.00
4X150A 15.00 6681 $1.00
4CX250B $£24.00 7984 $3.95
4)(250!-‘ $22.00 8072 $32.00
$25.0 8106 $1.95
5?28 TIGUL $25.00 B156 $3.95
$7.95 8950 $5.50
R
; 72B89/2C39A $4. .
4652/8042  $6.95 £R23E BT B
5894 $32.00
B146A $4.75

JUST ARRIVED! These radios have just been
pulled out of service. Set up for approx. 150 M¥Hz.
Clean. All tubes included. No accessories. Prices

FOB Phoenix,

Motorola U43 GGT $49.95
GE TPL $99.95
GE MT-33 $39.95
NICAD Batteries, AA, 1.25 wvolts 49¢ ea.

GEL/CELL #GC1215, 12 voits, 1.5 amp hrs $19.95

We have alf types of test eguipment,

write

today!

Call or

MA z
electronicsg

2543 N. 32ND STREET
PHCENIX, ARIZONA 85008
PH. 602-957-0786

PRESTO!

Your counter becomes
adigital display?

DIGI-DIAL ADAPTOR

kit form
$49.95 gssembled

Like magic, Hufco's Digi-Dial Adaptor turns any
frequency counter into an absolutely accurate digital
display! Inexpersnilyl With continual display of both
transmit and recaive Irequencies — as fast &t you
turn your transcaivar dial!

With the Digi-Dial Adaplor your courar easily
adapts to Yassu, Tempo, Drake C Line, Collins,
Kenweod andothertransceivers. (Tell us whichiofher
brand you have. We'll tell you if the adaptor fits. )

Operation requires enly a connecting cabie to the
transceiver VEO plug. Transiates VFQO oulputio 2
through 2.5 mHz. No intemal connection or modi-
cations necessary! Complete instructions included.

No frequency counter? Get both the Digi-Dial
Adaptor and a frequency counter from Hufco. We
have counters starting as low as 545.95!

-I-----h.
Quick!
Order yours today!

Please rush me:
1 Digi-Dial Adaptor
$38.95 kit form - 549.95 assembled Gity/StatelZip

Check or money arder enclosed, | .
i Box 357, Dept. 73
. Ll Complete data an Hufco ko X
requ?encycounters H“ W Frovo, Utah 84601 801/375-8566
_------§---'---
rl' it I e i i
IL'S Ior Gommunicalions...

Ndirondack has it?
STHY

Name

Address

including the
Yaesu FT101E

1

R

P Complete
w inventory all
- major brands
| B Atlas
; B Collins
- Largest sellmg B Dentron
amateur transceiver in the world B Drake
m Built-in AC & DC power supplies B Icom
m 260 waits PEP; 180W-CW; 80W-AM B Kenwood
B RF Speech processor (E model} B TenTec
AR
o Inc.

185-191 WEST MAIN STREET » P. O. Box 88 « AMSTERDAM, N.Y. 12010
TEL. (518) B42-8350

\ Just 5 minutes from N.Y. Thruwoy—EXIT 27 /
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SLEP

ELEC TRONICS

\\\\ k\

»,

CUSHCRAFT

A147-4 BEAM 4EL 146-148MHZ . 51695
A147-11 BEAM 11EL 146-148MHZ .. 24.95
A147-20T BEAM TWIST 20EL 144-147

W3S m s ot - ol oo o g o O 47.50
A147-22 BEAM 22EL 146-14BEMHZ .. 69.50
ARX-2 RINGO RANGER 135-170

[Wiinvd SEEE = o Eos e E i g 28.50
ARX-220 RINGO RANGER 220-225
I T et e e S el 8.50

MIHZ . L AR e | . . saetty D s 28.50
A220-7 BEAM 7EL 220-22BMHZ . . 18.95
A220-11 BEAM 11EL 220-225MHZ 22,95
A449-11 BEAM 11EL 449MHZ . . .. .. 21.85
AFM-4 D FOUR POLE 144-148MHZ . 53.50
AR-6 RINGO 50-54MHZ _ ., . .. .. .. 24.50
CR-1 RINGO CITIZEN BAND ... .. .. 28.50
A50-56 METER 5EL BEAM . . .. . 39.50
A144-10T OSCAR 14598EAM10FL 32.50
A144-20T OSCAR 145.9 BEAM 20EL 47.50
A147-MB MOUNTING BOOM .. ... .. 13.85
A432-20T BEAM 432 20EL . .. ... ... 45.00

HY-GAIN

144 VQ/WB VERTICAL 10 THRU 40
METERS
18 AVT/WB — VERTICAL 10 THRU 80
METERS 97.00
18HT HY TOWER 10 THRU 80

R S e b s L bere 259.95
TH3JR 10/15/20 BEAM 750W PEP . | 144.50
203BA 3EL 20M BEAM 2KW ... .. 149.95

TH3MK3 10/15/20 BEAM 2ZKwW, 3EL 199.95
TH6EDXX SUPER THUNDERBIRD 6EL

10/15/20 BEAM , .. ... ........... 239.95
204BA 4EL 20 METER BEAM .. ... 179.85
402BA 2EL 40 METER BEAM .. ... 199.95

244 HY QUAD, 2EL CUAD 10/15/20
METER
2 BDO TRAP DOUBLET 40 AND 80
METER 4

270 MOBILE 2 METER 6DB GAIN FIBEH-
GLASS 2 METER
MODEL 28 TWO METER BEL YAGI

A I D R . T T 37.00
269 RUBBER DUCKIE PORTABLE
ANTENNA 2 METER 5/16 X 32 BASE . 7.00
274 RUBBER DUCKIE PORTABLE

ANTENNA 2 METER BNC BASE 9.00
275 RUBBER DUCKIE PORTABLE AN-
TENNA 2 METER PL-259 BASE 7.00
C1 CENTER INSULATOR FOR

DOUBLET
E1 END INSULATOR FOR DOUBLET
PAIR
14RMQ ROOF MOUNT KIT 14AVG, 18AVT
VERTICAL .o vmayinmmes cnrmn
271 BASE STATION
BRACKET FOR 270
BN-86 FERRITE BALUN 10 THRU 80
METERS

LARSEN ANTENNAS

JM150 WITH MM/LM MAGNETIC MOURNT
2 METER FM ANTENNA 5/8 LOADED
144-174 MHZ WITH RG-58/U COAX . 37.00
JM160 WITH GC/LM GUTTER CLAMP
MOUNT, 2 METER FM 65/8 LOADED
144-174MHZ WITH RG-58/U CCAX .. 37.00

MINI-PRODUCTS
HQ-1 HYBRID QUAD, ELEMENT LENGTH
11 FT., BOOM 4% FT., TURNING RADIUS

62" WT. 15 LBS — BANDS 6, 10, 15 & 20
METERS, 1200 PEP F/B RATIO 12 TO
BT BSOS L e s 109.50
MOSLEY

CL-33 CLASSIC BEAM 3EL 10/15/20
METER 1KW .. ... ... .......... 224.00
TA-33 JR 3Et BEAM 10/15/20 METERS
SO AT R LS s - e e B e 145.00
TA-33 3EL BEAM 10/15/20 TKW ., , 198.00

TA-40KR CONVERSION KIT, ADD 40
METER TC TA-33 88.50
SWL-7 SHORTWAVE LISTENING DIPOLE,
11 THRU 49 METERS 41.25
DI-2 DIPLOMAT VERTICAL GROUND
PLANE 2 METERS 30.00
625C WALL THRU & COAX OUTLET . 7.50
C2-PK — WALL PLATE WITH DUAL COAX
(2 10+ LIER By T T e e R = e 10.50
CRS-PK WALL PLATE WITH SINGLE
COAX AND 8 WIRE ROTOR OUTLET 12.00

NEWTRONICS
4BTV VERTICAL 10-40 METER .. .. 7985
RM-75 ADD ON 75 METER RESONA-

TOR
RM-755 ADD ON 75 METER SUPER
RESONATOR 28.95
BBLT-144 5/8 MOBILE WITH TRUNIK LIP
MOUNT 143-149MHZ 28.75
CG-144 TWO METER COLINEAR 5.2DB
GAIN 3/8” X 24 BASE 26.75
CGT-144 TWO METER COLINEAR 5.2DB
GAINWITH TRUNK LIP MOUNT |, 39085
G6-144A REPEATER APPROVED GDB
GAIN COLINEAR 52.85
MO-1 54" MAST FOR MOBILE DECK OR
FENDER MOUNT . ... _........... 15.95
MO-2 54" MAST FOR MOBILE BUMPER
Tk T e e e e 15.95
AM-10 BESONATOR 10 METER . 1075
BM-105 SUPER RESONATOR 10

METER
RM-16 RESONATOR 15 METER
BRM-155 SUPER RESONATOR 15
METER
BRM-20 RESCNATOR 20 METER

........................ 13.95
AL

........................ 16.95
L1275

RM-20S5 SUPER RESONATOR 20

T R e e r o o i RO 19.25
RM-40 RESONATOR 40 METER .. .. 15.95
RM-40S SUPER RESONATOR 40

METERL . b omabn s s s e o 5 23.50
RM-75 RESONATOR 75 METER 16.95
RM-755 SUPER RESONATOR 75

METER ...... B T L e 28.95
RM-80 RESONATOR 80 METER 16.95
RM-80S SLUPER RESONATOR .. .. .. 28.95
RSS-2 RESONATOR SPRING ... .....5.65
QD-1 QUICK DISCONNECT ........ 11.75

BM-1 BUMPER MOUNT STAINLESS STEEL

L B e T A e e 11.85
MM-1 COWL MOUNT WITH S0-239 AND
BYHY — 24 G BASE i s i e e 6.45
GCM-1 RAIN GUTTER MOUNT 3/8" — 24"
3 Sl T N o e 7.50
55M-2 COMMERCIAL BALL MOUNT

(A1 B N e =l S e = S e I S o 13.50

SSM-3 COMMERCIAL STAINLESS STEEL

RN N TN e s e N 11.95
CDR ROTORS

HAM 11 ROTOR WITH CONTROL .. 139.50
CD 44 ROTOR WITH CONTROL ... 119.50

ROTOR CABLE 8 CONDUCTOR 2/18, 6/22
GAGE 5
RG-8/\J LOW 1085 FOAM, COLUMBIA
SUPERFLEX COAX WITH PL-289 EACH
END, 50 FEET 12.50
100 FEET 23.00
ANTENNA WIRE 717 BARE COPPERWELD
STRANDED 7/25 100 FEET 3.60
PL-259 COAX CONNECTORS
RG-8/U LOW .05 COLUMBIA SUPER-
FLEX CABLE 500FT REEL 120.00
RG-58/U LOW L0OSS FOAM COLUMEIA
SUPERFLEX WITH PL-259 EACH END, 50

o =4 = T s ol S M 5 L G 1 el 8 2 7.00
100 FEET ...................... 12.00
BARKER & WILLIAMSON

MODEL 3002W UNIVERSAL HYERID

COUPLER PHONE PATCH WITH BUILT-IN
COMPREANMP. THE BEST OF PHONE
PATCHES 125.00
MODEL 375 PROTAX ANTENNA SWITCH
WITH AUTOMATIC GROUNDING, 6 POSI-
TICN REAR MOUNTED SO-239 ....1B.95
MODEL 376 SAME AS ABOVE ONLY 5
POSITION SIDE MOUNTED SO-239 . 18.95
CC-50 DIPOLE ANTERNNA CENTER,
WEATHER PROOFED .. ...........
MODEL 377 ANTENNA COAXIAL
CHANGEQWVER RELAY, DC TO 150MHZ
115V/60HZ. SWITCHES ANTENNA FROM
TRBANSMIT TC RECEIVE, 50-239
CONNECTORS

Slep

Electronics

Co-

P.0. BOX 100, HWY. 441, DEPT. 73, 0TTO, NORTH CAROLINA 28763

WE PAY SHIPPING VIA UP.S. OR BEST
WAY ON ALL ADVERTISED ITEMS:
TRADES TAKEN ON NEW EQUIPMENT.
WRITE FOR SPECIAL PACKAGE PRICE
ON COMPLETE STATIONS, SATISFAC-
TION GUARANTEED. WE ACCEPT
MASTER CHARGE, N.C. RESIDENTS ADD
4% SALES TAX. PHONE BILL SLEP
704-524-7519 MONDAY THRU FRIDAY
8:30 - 6:00 PM.
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SLEP

L NOWN
ELECTRONICS § ||||'|'N'

ATLAS

210X 80 THRU 10M .. ...._ ..... £679.00
216X160 THRUIGM . . .. ...... ... 679.00
210X OR 215X WITH NOISE

B A A R e L s e S A B N e - 719.00

AC CONSQOLE 220C8 WITH VOX/SEMI

BREAK-INCW .................. 194.00
AC CONSOLE 220C8 ..,......... 147.00
PORTABLE AC SUPPLY 200FPS . ... 100.00

DMK PLUG-IN MOBILE MOUNT, WITH DC

EIETER . ol o o ey e [ o 48.00
DCCBATTERY CABLE ........... 12.00
DD-6B DIGITAL DIAL. ........... 229.00

THANSFORMER .................
KIT
VX-5 VOX CONVERSION KIT FOR AC

CONSOLE 49,00
206 AUXILIARY VFC WITH EXTENDER

FREQUENCY COVERAGE FOR ALL
ATLAS TRANSCEIVERS ... ...... 299.00
DRAKE

R-4C RECEIVER 160-10M ........ 599.00
4-NB NCISE BLANKER R4C ....... 70.00
FILTERS 250HZ, 500HZ, 1.5H2Z . ea. 42.00
SPR-4 RECEIVER ............... 629.00
5-NB NOISE BLANKER SPR-4 . ... .. 70.00
DC-PC 12V POWER CORD .....,..... 5.00
SCC-4 100HZ CALIBRATOR .......

CRYSTAL KIT AMATEUR BANDS ..
S58R-1 GENERAIL COVERAGE RECEIVER

we s Flkcie v g oA e T e e 350.00
DC-PC 8SR-1 DC POCWER CORD . ... .. 5.00
T-AXC TRANSMITTER 160-10M . 599.00
TR-4C TRANSCEIVER 80-10M . 589.95
34PNB NOISE BLANKER TR-4C ... 100.00
MMEK-3 MOBILE MOUNT ........... 7.00
BV-4C REMOTE VEO TR-4C ...... 120.00

AC-4 POWER SUPPLY FOR ALL DRAKE

TRANSMITTER TRANSCEIVERS ., 120.00
DC-4 12V DC MOBILE POWER
L L T T il e o S R O 13500

TR-33C 2 METER FM TRANSCEIVER 12

A N N e e e ol ek et s o 229.95
AA-101OWATT 2 METER AMFPLI-

[ e i, e e L SIS 49.95
AC-10 POWER SUPPLY TR-22, TR-33,
TR-72. i 5 49.95
N - 4ANTE\JNA VIATCH BOX = g 110.00
MN-2000 ANTENNA MATCHBOX .. 220.00
NS SR R A R e B R sl e s 2495
W-4 WATTMETER 1.8 TO 54MHZ ... 72.00
7072 HAND-HELD MIKE . ... ...... 19.00
7075 DESK TOP MIKE WITH VOX

S iy AR N R oty (I SRR 39.00

RCS-4 REMOTE CONTROL ANTENNA

T R T it & bt ok | e~ 120.00
HS-1 HEADPHONES .. ............ 10.00
TWV-3300LP LOW PASS FILTER . ... . 19.95
DSR-2 VLF-HF DIGITAL

RECEIVER- . . & .U 00 oo o o 2,950.00

TEMPO

TEMPO ONE, 5§ BAND SSB TRANS-
R s ot o mpmen o 399.00
TEMPO ONE AC POWER SUPPLY ...98.00
TEMPO VF/ONE EXTERNAL VFO . 109.00

TEMPO DFD/ONE DISPLAY
TEMPO ONE 189.00
TEMPO 2020 S5B/AM TBANSCEIVER 80
TC 10M 115V/12VvDC P/S 759.00
TEMPO FMH 2 METER, 6CH HAND-HELD
FM TRANSCEIVER .. ........... 199.00
TEMPO VHF/ONE SYNTHESIZED
DIGITAL BEAD-OUT 2 METER 10 WATT
TRANSCEIVER, NO CRYSTALS TO

(=1l s 7o P R = L T . 495.00
TEMPQO SSB/OME SSB ADAPTOR FOR
UHF/OMNE 225.00
TEMPO 130A10 130 WATTS OUT 10W

DIGITAL

B R e e s ettt i e=Ea | 179.00
TEMPO 80A10 80 WATTS QUT 10W

B D et et arn 1 Sop e ) el 335.00
TEMPO 50A10 50 WATTS OUT 10W

4 e 2 S P e e T Ve S e 99.00
TEN TEC

TRITON IV MODEL 540 TRANS-

e P R e e S L D e b o e 599.00
252G FOWER SUPRRLY. . f i b el . 99.00
252G POWER SUPPLY/VOX . ..... 122.00
O ANMMETE RS S e e 14.00
ZASICWERVETERN & e e 25.00
ARGONAUT MOREL 509 . ........ 329.00
405 LINEAR AMPLIFIER , ., ...... 159.00
210 POWER SUPPLY 1 AMP . ....... 27.50
251 POWER SUPPLY 9 AMP . . ... ... 79.00
206 CRYSTAL CALIBRATOR . ,.... 26.95
ZOB CAELLEEER .- o0 la. .ol oL e 29.00
HREGACKENBR L, & v v oo v cn v s s 38.50
KR 20 A e e el ot e 1+ sl 67.50
G BEUIK EIER wEaih SR e % car oy 110.00

BRIMSTONE
MODEL 144 2 METER FM TRANSCEIVER
25 WATT 143 TO 149.99MHZ DIGITAL
DIALED BKHZ STEPS, NO CRYSTALS TO
BUY 142MHZ MARS COVERAGE

OPTIONAL

COMCRAFT

CST-50 VHF TWO BAND TRANSCEIVER 2
AND 1% METERS, DIGITAL FREQUENCY
SYNTHESIS 142 TO 149,995MHZ AND 220
TO 225 MHZ 25 WATTS 869.00

SHURE

5267 DESK TOP MICROPHONE WITH
PRE-AMP
444 SSB DESK TOP MICROPHONE ‘NITH
OFF-ON VOX SWITCH PTT 34.50
404C HIGH IMPEDANCE MAGNETIC
BAND-HELD MICROPHONE FOR SSB PTT,
IDEAL FOR SWAN, ATLAS 27.00

MILLEN

92200 ANTENNA MATCHBOX ALL BAND
e ATt W g AT oy 199.00
92201 JR ANTENNA MATCHBOX ALL
BAND 300 WATTS .........,.... 138.00
90652 SOLID STATE GRID DIP OSCIL-
LATOR 9 VOLT BATTERY OPERATED
WITH COILS 1.7 THRU 300MHZ

SUIFRIRED . ey ahm e -t § - Tl e 138.00
SWAN

700CX TRANSCEIVER .. ......... 649.95
117XC CONSOLE SPKR/PS ....... 159.95
14117 DCMOBILEP/S .. _....... 189.95
510X CRYSTAL OSCILLATCR ,,....67.85
N TN e et - pep e s 52 44.95
FEP-1 PRONEPATCH | .« iu sy - - ot 64.95

SWR-1 POWE R/SWR METER 041 KW, 3.5 —
150 MHZ SO-239 CONNECTORS .. . . 21.95

WM-2000 IN LINE WATTMETER SCALES
1 [OLZ] s " e e St D = 49.95
1200X LINEAR AMPLIFIER 1200

YAGTETSH £y, S B B S e 349.95

MARK Il LINEAR AMPLIFIER 2KW 849.95
55-16B KIT 99.25
45 ALL BAND MANUAL SWITCHING 1 KW
PEP MOBILE ANTENNA 114.95
742 TRI-BAND 20-40-76 METER ELEC-
TRONICALLY TUNED AUTOMATIC

BAND-SWITCHING, 500 W.PEP . .. .. 79.95
REGENCY TRANSCEIVERS

HR-312 FM 2 METER 30W ........ 269.00
HR-6 FM 6 METER 165W ., ... .....2298.00
HR-220 FM 220MHBZ 10w .. . ... _ .. 239.00
HR-440 FM 440 MHZ 10W .. ...... 349.00

P-110 AC P/S 117V/12VDC REGULATED 5
AMP 49.95

NYE-VIKING"-

CODE KEYS SPEED-X MODEL 114-310-003
STANDARD KEY, NICKEL PLATED
HARDWARE WITH SWITCH 8.25
MODEL 114-310-004 STANDARD_-KEY,
NiICKEL PLATE HARDWARE WITH
SWITCH AND NAVY KNOB 9.10
SSK-1 DUAL "PADDLE SQUEEZE KEY
NICKEL PLATED 23.95
MODEL 114-404-002 CODE PRACTICE SET
WITH KEY, OSCILLATOR, AMPLIFIER 2"
BUILT-IN SPEAKER, HEAVY DUTY BASE,
TAKE 9V BATTERY, NOT

INCEABERN. ot F e =l T 18.50
BEARCAT
MODEL 101, 16 CHANNEL SCANNER,

30-50MHZ 146-174MHZ, 416-512MHZ, NO
CRYSTALS TO BUY 290.00
W2AU BALUN, 2KW PEP, 3 TO 40 MHZ 1:1
MATCHES 50 OR 75 OHM UNBALANCED
COAX LINE TO BD OR 75 OHM BAL-
ANCED LOAD, BUILT-IN LIGHTNING

ARRESTOR

12.95

Slep

EFElectronics

Co-

P.0. BOX 100, HWY. 441, DEPT. 73, 0TTO, NORTH CAROLINA 28763

WE PAY SHIPPING VIA UPS. OR BEST
WAY ON ALL ADVERTISED ITEMS;
TRADES TAKEN ON NEW EQUIPMENT.
WRITE FOR SPECIAL PACKAGE PRICE
ON COMPLETE STATIONS. SATISFAC-
TICN GUARANTEED. WE ACCEPT
MASTER CHARGE, N.C. RESIDENTS ADD
4% SALES TAX. PHONE BILE SLEP
704-524-7519 NMOMNDAY THRU FRIDAY
8:30 - 6:00 PM.
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ELECTRONICS

PO BOX 19942E
DALLAS TX 75219

FEATURES:

* Qutput adjustable from 3 to 30
Volts DC

. Adjustable Current Limiting to 15
Amps

* Special Pre-Regulator Circuit elim-
inates need for massive heatsinks

* Beftter than 1% Load & Line
Regulation from 0 to 15 Amps

* | ow Ripple Qutput

* Heavy Duty 10 |b. transformer

KIT INCLUDES:

+ Transformer

* Heatsink (drilled)

* Semiconductors {diodes, trans-
istors, etc.)

* All Components {resistors, caps)

* Transistor mounting hardware and
insulators

* Drilled & Piated P.C. Board

* Wire

Not only is the PS—12 able to supply a continuous 15 AMPS of low ripple, regulated DC Voitage,
but it is also variable from 3 to 30 volts! Use it as a building block for a fantastic bench supply.
The chassis work is up to you — go fancy with meters and lights; or plain with a metal plate. Either
way we get you out with a quality kit at a super low price and we guarantee your satlsfactlon

$ INCLUDE
3.70 FOR
SHIPPING

Large ¥ LED

- Readout

e T P e e o
T Y o S N N N e T o P o o om0y

4 Digit LED Readout

Simulated Swinging Pendulum

Tick-Tack sound matches pend-

ulum swing

Electronic Tone Chimes the Hour

{ie: 3 times for 3 o'clock) All CMOS
Quality Components & P.C. Boards IC Construction
* Transformer for 115 VAC in-

cluded.

Mmeémw%%@wd

$44°° 7
u 3% Spea.kcrr

Simulated swinging

pendulum uses
S LED’s

N

ELECTRONICS. add 5% tax. MO,BAC, MC

POSTPAID  geococoocococacoooooosns :

MO CASE INCLUDED, LET YOUR :
IMAGINATION RUN WILD AND DESIGN Tex. Res. NO CODS | gankAmericarn | |
YOUR OWN, WE SUPPLY ALL THE SEND CHECK |
i

1




P.0.BOX 19442E

BULLET =

{214) 823-3240

CTRONIC

TR R LR

your present ignition without changing the coil.
connections.
INCLUDES: Special toroid transformer
Drilled and Plated board
Camplete instructions
All resistors and caps
All semiconductors
{Does not include heatsink or case.)
systems.

PS—01 POWER SUPPLY KIT
A power supply with a well filtered, regulated
cutput in three voltages. The PS-01A has quality 1C regulators,
semniconductors and components. The transformer is custom
designed and well made. Features 10mv load regulation.

YOU GET:

Drilled and Plated hoard

Complete kit of cemponents

Heatsinks 15V @ 1.54
Complete Instructions +15v @ 200MA

NOTE:

IMAGINE!

+5 and +12VDC supply is available at same
price,

Order PS-01/B.

EEEEAE SR

AIRCRAFT/MOBILE
CLOCK TIMER KIT

MK—03

s

KIT IS SUPP 1ED

ITHOQUT SWITCHES OR CASE

 DLTRASONI SEADER-REGEIVER T

A special buy on a high quality ubtrasonic transducer aflows us to offer
this kit at a super price — but hurry, quantities are limited! You can
build intrusion afarms, motion detectars, remote controls, echo ranging o
or liuid tevel measurement equipment. Ye supply the basic transmitter
and receivar electronics including a drilled and plated PC board. The units
work at 23KHZ with a range of 20 ft. and can be positioned opposite
each other or side-by-side and bounced off a solid surface. The output
will sink up to 300ma to drive a relay, alarm circuit, etc.

ORDER US5-01

fiome for supper! Compiers with PC Board. Less speaker or switch. Requires 6 to 3
15 VDC.

METAL PROJECT CASES
CASES ARE HEAVY GAUGE ALUMINUM WITH
BAKED WHITE FINISH & BLACK WRINKLE TOPS.

&
5
s
s

A B c
Small: 27/8"x 24" x 1" $1.80
Medium: 4% x 24" x 17/8" 215
SHADOW FRONT negative)
Medium: 4 13/167 x 3" x 2 3.50
Large: 7 x4 23/8 4.35

..............

[ATEELEES +
HONE ORDERS ACCEPTED ON BAC OR MC CARDS

DALLAS, TEXAS 75219

? BUILD A COMPLETE CD! IGNITION KIT AT A FRACTION
OF THE COST OF OTHER UNITS. A special buy allows us to
sell the complete kit at this low price! Up to 40,000 volts from
Simple

For 12V negative ground

$14.95

EEERLEE TR Y:

EEREEEEREE:

WRRBLE RLA:M KiT A piercing 10 WATTS of dual tone naise that o

can't be ignored. Perfect for burgler alarms, warning devices, or to call your kids 2

$2.50 COMPLETE o

+ NOCOD's

SEND CHECK or M.O.
BANKAMERICARD OR M.C.#
ADD 5% FOR FIRST CLASS

1N

AIR ULTRASONIC
TRANSDUCER

TR—89

BUILD YOUR OWN
= ULTRASONIC MOTION
= DETECTOR FOR USE
INTRUSION DE—
TECTORS, DOOR OP—
ENERS,
COUNTERS, ETC. WE <

oA osnmaclfh Arinrsstf
+« FOREIGN ORDERS ADD 10%
{20% FOR AIRMAIL)
s TEXAS RESIDENTS ADD 5%
SALES TAX
« ADD 60c FOR HANDLING ON ORDERS UNDER $10.00

L

MASSA

B LR LR LN L LR A KL

TE-01 $12.00
© TOUCHTONE
- ENCODER KIT

SINGLE IC GENERATES THE STAN—
DARD 16 TONE PAIRS FOR TOUCH-—
% TONE DIALING. KIT FEATURES:
3 Small Size (1.5 x 2.25")
NO Tuning Required
PTT Circuit has buiit-in 1 second delay
Low Level output is adjustable
Audio output circuit for tone monitoring
or acoustic coupling
Kit includes ali parts
Plug compatiblewith DIGITRAN®
KEYBOARDS
= Complete with PC Board

23KHZ

0g0QRQReILy

OBJECT

= INCLUDE COMPLETE &

4 $2.49

IS E LR EFAE

.5 MOBILE CLOCK KIT

A FULL 6 DIGIT LED READOUT CLOCK THAT GIVES 24 HOUR
{ZULU} REALTIME AND ELAPSED TIME IN SECONDS, MINUTES AND
HOURS UP TO 24 HOURS. READOUTS CAN BE TURNED OFF OR DIMMED 2

@ PC BOARDS ARE SMALL TO FIT INSIDE A STANDARD INSTRUMENT CASE
(2% Dia.) FEATURES:
5 .3" LED Readouts Real Tisme (24 hr.} $ 2 6 95
Special Noise Filter Elapsed Time
Quality plated boards 2 MOS Chips 12V NEG GND

CORE COILS

ULTRA STABLE
FOR LOW
FREQUENCY
OSCILLATORS,
FILTERS, etc.

POSITIVE REGULATOR 500ma
VARIABLE FROM 3 to 30 VDC

7560 — 50c

NEG. REGULATOR ({same as 7560 but for

DUAL REGULATORS +/— 500ma
7568 69(:

48 HOUR FAST SERVICE

% SPECS AND RECOM— o
2} MENDED CIRCUITS.

AR AT EEE]

1 HY TOROID POT Siag

Lge9RRRg

Q0Qa9e0QY0

o * 4" READOQUT

Same as above but less Audio output
and PTT circutt. Smaler size permits
4900 < use with handitalkies. $10.00 TE-02

L E ALY LR

COMPLETE WITH PRE—PUNCHED CUSTOM CASE AND
MOUNTING BRACKET. CASE IS HEAVY GAUGE ALUM-—
INUM WITH A BLACK WRINKLE FINISH TOP AND WHITE
FRONT.

12 HOUR FORMAT ONLY.

E CLOCK HAS ALARM CAPABILITY {extra parts needed),

25.00

COMPLETE!

MK-04

*6 DIGIT LED
* TIMEBASE INCLUDED

AUDIBLE
CONTINUITY TESTER

Code Practice Oscillator

RETESTED

UNMARKED Continuity Checker
FUNCTIONAL Transistor, diode or LED checker
DEVICES Tone varies with resistance

$1 ] 95 (kit}

MEASURE CONTINUITY & RESISTANCE TO 2K
TEST LED's, DIODES, AND TRANSISTORS. LESS
SPEAKER.

Reulres 3 to 8 vn!t batteries (nnt mcluded

7563 — 40¢

ALL COMPONENTS AND KITS GUARANTEED.
LY el el

AU mrs i el frtemralifirtamrel U\

ORDERS OVER $50.00 TAKE 10% DISCOUNT
e T T T )

SHSNGEONSNGRINSNONONSHSNONINSHONOmONY

CATALOG INCLUDED WITH EACH ORDER, OR END STAMP

$

?

SR LR AELE




WHAT HAVE YOU (‘lJooLbY

JUNE 63. Surpius issue: DMQ-2 2eaton Tx on
220, casing ARC-2 transcamer
PEQ7A pwr supply conwers.on, EC
soread. snductance testsr, conwertng 8C 230
tx, begmner's rx using BC-453, recur motor
turng, ransister cw monitor, BC 432 ans relay
zonversion, maosiis loading coils, in 'easu\g
-gr selectivity, TV with the ART.
THC 8 rx on 226, ARC-5 hirx & 1x, leColX
an 2.

AUG B63. Battery-op 88 s1n, diode no‘se gen,
video rradulaticn, magic T A switeh, ant gain,
falo mods, cw hreakin, VEE beam design, coax
losses, RF wattmeter, TX Tube Guide, diode
pur supply, ' Lunchbox” sguelch, SWHR axplan
arion, vertical ant info, info on Windam anr,

QOCT 63, WBFEM transcever ideas, HF propaga-
tion, cheap fone pawch, remote tunad Yagi,
gonstruction hinis, ant coupler, S5 Vertical,
Tilamant xformer censtruction, 2M nuvistor
convarter, Lafayette HE-35 mods, Buyer's
Guide to Rx & Tx, product detectar, nevel
He-C VFO, radic astronomy, panadaptor "if"
conuerter, compact mike amp.

FEB 64. 2% multichannel exciter, rx design
ideas, majic t/r switch, loudspeaker encloures,
400 2W X, Iook at test equipment,
grounds, 400 ZL Spectal ant, neurrafization,

MAY B7. Quaa lIssus: 432 Quadgusd guad
exponded HE quad, Two el quad, min
40M guad, guad experiments, halt-gusd

thiee
&l quad, 20M quad, tiltover ausd, euy-10-erect

susd, Quad
roubieshoating,

Bibliography, FET «fo, iube

HF dummy load, under-
HF SSB/cw rx, gecmelric cir
2-201 transcee, FET converier
far 10 20-.1 hi-pass rx filters.

JULY 67. VE hnam rcadio,
ateiios, Fome brew Tower,

VER hams, osh
Hansisien
G’IZL‘

‘38 VWsorld's Fair, end plan2 ant
SSTV rmaniter, UHF FET sreamps,
strip, wertical an:, WHFE/UMF ciggper, tower

hints, seape monitering, operatng desk, 5-Line
¢rossband, hi-school ham ciub, Feath HA. 10
rmads,

OCT 67. HF solid swte rx.
designing  slugtuned  coils, canverler,
55TV pix gen, VHF lecg-periadics, rotatable
cdipale, gemma-match cap, old-time dxing.
rmodern dxing.

JUNE B8, Surplus Issus: Transformer tricks,
BC-1206 rx, APS-13 ATV tx, low voltage do
supply, surplus scopes, FM rig commuarzlal xtal
rypes, Wilcox F-3 rx, restoring old equipment,
75A1 rx mads, TRA-12 on 432, freq counter
uges, transceiver pwr supply, uses for cheap
tape recorders, Surplus  Conversion Biblio
graphy, RT-209 walkic on 2M, ARC-1 guard rx,
BTITY t» TU.

rugged rotater,

JULY BB. Wooden 1ower construction, tiftover
towers, erecting a tslephone pole.
Pyt

1C AF ost,
explained, ham club tips (Part 1.

43 FET preamp
ng TV Turners, xral asc sability, ©a
design, moonbounce rhambic, 6
lcorrections Jan 69), &M transceiver
ecirans Jen 63). 2M gsbh amp, ham ciub

shadting, & many errors &
ormissionsy, “ov”  wansformers, space comm
odyssey, dulsz o, thin-wire ants, 40N tran
sistor o 1x/rx, BC-348M dousle conversion,
my tifunction tester, copper Wiwe ipel
eistar applications, ni-voltage trans
nam club tips [Part 51,

JAN 69. Suppressor compressor, MW 12 on
169, beam tuning, AC voliage control, 2M
transistor  tx, LC power reducer, specirum
analysis infa, 6M fransistor rx, operating con-
sole, ATTY sutestart, calculating osc stability,
lgpwr 40 cw tx, sequential relay switching,
sightless operator's bridge, ham club tips (Farl
7

FEB 69. SSTV camera mod for fastacan,
tri-band linear, selective af filter, unijunction
transistor info, Nikola Tesla biography, mobile
inztallation hints, extra-class license study (Part
LE

MAR 69, Surplus issue: TCS tx mods, chrap
compresserfamp, RXZ calculations, transistor
keyer, betler balanced modulator, hansisiorn
oscifiators. using blowers, halfwave feedline
nfa, Surplus Conversion Bibliography, exirs
licepse study [Part 25

APR 69. 2.cnanne! scope amp, rax oreamp,
Twe-er PiT, vaniabiz DC toad, SWR bricge, 100
kHz mar«er gene, 30MeE ransistor specs, 38610
ronitorscope Mocs, corrable GM AR ix, 2M
=orverte:, exira license study {Part 31

MAY 89. 281 Turnstite,
genoratn: fiter, snort
AMENCARCG e, MEasuting ant cain, phone pat
SWA ingicetor, 160M short verticals,
enna, -F propzgation angles, FEK 2xc -
‘<.W sumMY 1CsC, Ni-povwer linsar, exira license
study (part 4}, a'l-band curtain astay

204 Sloz, rz atrenuator,
quad runing, using
,.

JUNE 69. Mizrowave pwr generation, 6M ssb
ix, 432-er 1x/rx, GM converter, 2M S/8 wave
whin, UHF tv tuners, ATV vidéo modulator,
UHF FET preamps, RTTY monitericape, exira
license study (part B), buiiding uhf cawities,
mini-VEE tor 10 20M, vaf wfa,

JULY 69. AM modutater, 8TV sig gen, 6M kw
linear, 432 KW amp, 432.er tx/rx, GM IC
canverter, radic-contralied modals, BTTY IC

180

The back issues of 73 are a gold mine of interesting

articles .

just take a ook at what's been covered . ..

EVETY

possible interest. This is the most impertant library you can

have for hamming.

The supply of these back issues is very limited
when these are gone, that will be it.

procrastinating.

Single issues . ........
Ten back issues (your choice) . .

...and
Don’t miss out by

$1.50 each (before 1976)
$12 postpaid in US.

Twenty-five back issues (your choice) $20 postpaidin US,
Twenty-five back issues (our choice) $10 postpaid in US.

TU, audie notch filter, YRC-18 converson,
tube substitution, 2M transistor xciter, extra
hcense study (part ), if FET vio

AUG 68. FET regen for 2.5 MHz up, FM
crystal switching, 58 wave vertical, infrocuc
tion 1o iCs. RTTY tone gen, good/bad
sistor checker, 24 AN = Jsure '3'1 ISTGH
Fr. 160M prosaganigon,  iriac @

simple |F sweep gen, itransistor keyer, SH 100

extra license
arp am GM
i nose figure, transisoe

an B, xtal freq measurement,
stugy {parr 7|
tx, circular guads, Fi
parameies racer

SEPT ©9. Turne diode thoor majic tee,
spidering rechmicdes, wave travel theary, caale
shkielding. transisior theery, AW roise jimiter,
AFSE gen, iran wrno debugging, Measure
meter resistance, ¢ioOv-sTack Gww sudply, tran-
sistor Testing, 214W 6M tx, X 10 neutralizing,
capacitor Jseage, radio propagation, AN mad
percentage, extra ciass license siudy (part 8),
3-400Z linear, ATY vidicon camera, 2 transistor
testers, FET compressor, f plate choke,

OCT 89. Supar gain 40M ani, FET chirper,
telephone  info, scope calibrator, thyrector
surge protector, slewer tuning rates, identify
caliprator harmonics, FM adaptor for AM tx,
CB sets on 6N, propertional control xtal oven,
xtal filter installation, Q-multiplier, iransceiver
pwr supply, ex1ra class study (part 8).

NOV B9. NCX-3 on BM, IF notch filters, dial
<alibration, HW22A extornal VFO, 68 con-
verter, ieedline info, rf zbridoge, fm mobile
hints, umbrella ant, 432-er tx [part 1), Dwr
supply ticks with diodes, transistor keyer,
transistor bias design, £1al vhi sign gen, 2lec-
tranic wvariac, SE32 mods, axtra class study
{part 10), $B24 Yinear improvemenis.

sistor diods
ator, tuned

tching ‘Swan 250 & TV

match exerc)

checker, dummy
chokes, band-

{ibrator, trapsistor pa
, 150 gHz freqgmele
study fpart

kuyer's gmd-,

JAN 70. Trarsceivar
cowsr sipsly, 5TV
center-.oaced ani, GM
license s:udy (part Y2,
facsimile info.

FEB 70. 18-inch 15M dipole, &M converter
nigh-density pc board, camper-mobite hints, 2M
freq synthesizer, encoding/decoding for re-
peaters, DX-35 maoads, pzngramic vhf rx, var-
iable-Z HF mobile mouni, exira license study
{part 13} linear IC info, gra 40M tx, IC
@ multiplier.

unit, cench
d base tunea

MAR 70. Gdo applications, charger for drycells,
FM freq meter, pe hoard construction, ham fm
stendards, cheap rf wattmeter, multfreg fm
osc, "IF" systam medules {part 1), Six-er mods,
gdo dip lite, Motorala 41V conversion, ow
monitor, buying surplus logie, SSO-23A sono-
bugy conversion, GRC O rx/tx conversion,
extra class study [part 14}, intro to vhf fm.

APR 70. Noise blanker, IM hotcarrisr diode
converier, repester cantroller, undsrstanding
coR T8 wva 2N ant, exwra class
seviiconduetors,
near amo bias
p & age system,

JUNE 70. DDRA an, »fo
indicator, indoor hi wertizal, two rx on ona
antenna, enviranment & coax loss, 2.8l trap
verticals, auying surplus, twa 40M orp tx, 2168
3M beam, extra class study (part 171

rouit, rerete SUER

DEC 70. Solidaiate uhi exciter, deltadre can
trol for SSB, 2M transistor FM tx, HWI100
offset tuning, “litvle gate” dipper, 3:500Z hf
linear, general class stuety [part 81, “transitest’’

fno good — errors!). transmistor p.s Eurrent

linniter

JAN 71, Split fones for dxing, He Ten ur
sw dutly cycle, repeater tero-boater, HEF
s, 1015 20M para o
1C rx 2ocessory. &
Tukers, Sermansnt A
aim Ireens2 study Gueslions.

FEB 71. nfeta! lgcator, versclor theary, &F Si
1] atch box, ATY kints, RTTY
. tone encoderidecoder, F20
SSTV megaetic defle ic
» heecer, general .
BTITY ntro, periceard
TeLar

{part 7).
APR 71. Intro to im, noise blanker, repealter
problems, Motorola HT meds, microwave re

peater linking, digital 1D unit, Tuneabla ZM fin
rxfix, repaater diractory, fm markstplae,
meter evaludter, varactor madulator, simple sig
gon, touchtone hookup, hi preselector, i0M
120

MAY 71. 758 mabile whip, 2ZM preamp,
transistor amp design, 10M dsb tx, portabile fm
directory, audio compressor chipper,
LM freqrsetar, 450 MHz link 1.
1 tube 20 transceiver, surplus

transitor
simple af titer,
2M power amp, general class study lpart 81

L. lizor

F p:}:xel cager sgueleh, Twoer win,
tening  mohile lips, wansistor o
capacity < box. 40M aain ar

s study {part 9).

JULY 71, IC audic precessor, audio
fileer, 284 ten ose,

suppl diraztory, Noiorola C— 1B CONVErsion,
sransistor tefa tester, generzl class study {part
10]

AUG 71, Ham facsimile lpart 1), 500 War,
linear, dimansions for July collinear, 4 e
&0/40 ziation. vfo digi readeut, Jupizer on
ganara’ ulazs study [parc 113 pink ticket wavae
meter,

SEPT 71. Transformerless powear supplias. solid
siate tv carnera, |G substitution, two f wan-
meters, 1C  compressor-age, multichanne!
HT.200, ham facsimile (part 2}, causes of

manmade noise, vfo with tracking mixer, gen
eral class study Ipart §2), transistor hear
sinking, 1C pulege gen, fone-patch isolation, hed
wvattmeters,

OCT 71, Emargency repeater cor, transcgiver
pawer supply, predicting meteor showers, digi

swit¢hing, reverse-current battery charger,
passive rapcalers, earth grounds, audio “"tailor-
ing™ filters, Swan 350 mots.

NOV 71. el 75M beam, motor-tuned gnd
plane, 2M gain verrzical, iransistor biasing, split-
site repeater, fox-hunting, auo ilzer, tran-
sistorfdigde tester. xisl resier, BM kw amp,
10-15-20M wcuad, iransistor pingt final, ant
feediine. communications dos, 2300 MH2 ex
citer.

AUG 72, ssTw
repeater  info,
orogline ac supely,

intro, s n processor, fm
probe construction, GE
432 i resting, préamo
fone paten, Tuo-er
regulator for HYPS,
rx acapror, aute :hefy

_satar
©oxial ost, fm

rx, cigar ml:e $ig gzn ew active i-dev
at 1296.35C0 GH:z. baiun ant feed,
power supoly, IC 6M rx, 1€ fmiam dejecior
(par: 2}, active filter design (pa K20AW
freq nounter (part 3). 20 frea synthestzer (parz
1)

QCT 72. Corrections for Aug. fm rx adapcor,
2M fraq synthesizer (part 2), 6M transistor vio,

nano-ampers meter, time-freq measurerment
{part 1}, active filter design {part 4i, repester
timer, extra-class Q&A (part 3), balloon vert:

ical, | gan, time delay relay, 432 filter idaas,
DC-AC inverter, he-diode converter, rtl decade
and nixlu driver, plus-minus suoply for |Cs.

NOV 72. Hf ransister power amos. RTTY
selcal, iC %, 1TANSISIOr kever, emergency
power, 220 Hz preamp, double-delta ant,

simple converter using mcdules, hi RF ester,
“lurmped line” ose, 2M freq synthesizer ipart
31, K20A% counter & . extra
class Q&A (part 4} ne-F Teslz
story, whi swr meser, trarsistor regen rx, d32
SSB rranzverter, AC sre welder, 'niro o com-
puters, Hybrid am modulator, HR 0 rx mods,
10M transistor am tx, 400 gndpiane, IC legle
demanstrator, overload protection, 1171 sween
genarator, digi freq countar, aural tx tuning.

DEC 72. S5TV scope analyzer, 2M fmrx, tone
burst encoder and decoder, universal if amp,
autopatch hackup, LM38ON info, veltage var-
jable cap info, 2M 1B watt amp, 858 modula-
tion monitor, xtal freg/activity rmeter, 104 var.
dec supply, transmission line uses, radio astron-
omy, inductance meter, 75 1o 20M transvertar,
LED info, 40M preame, transistor vfo, 1972
index, 2M preamp.

JAN 73. HT-220 touchrone, 3-al 20M yagl, 50
MHz freq countaer, speech processor, 2-tone
gen, fm test ser, tilt-over tower, &M converter
using modules, tuneable af filter, six band
linear, 10M IF tuner, diode noise limiter,
cw/ssb age, HW22a wansceiver 20M mod, HAL
1D-1 mod.

tane gperated ralay,
active fiiter, time freq
epeater 1 neral,
2M conwverter using

FEB 73. oW |d gen,
toroidal quadrature &
measurement {parr 24,
85TV circuits (pa

modules, multifun teting, FET biasing,
frea counter oreamp, THA22 hisows med,
transistor f power arros (patt 1), Lhght tulb f
power indicators, 75A4 {irers, caps |Lan£E
measurement, Gonse: 201 mod, worid t
info

APR 73. Fi4 dewvation mater, 2 FET preamp,
Twa 2 Fover amps, repepter contror (part 11,
repeater licensing, European 2M ¢m, Im scanner
2daptar, RCA CMUTS maods, fightring detecior,
cb alignment gadgst, rrancistor rf powar amps
{part 2}, repeater econamcs.

JUNE 73. 220 MHz sig gen, uhi power meter,
repeater licensing infa, RTTY autoswitch, 40M
hybrid wvio tx, 2nt polar mount, 10-15-20M
quad, K20AW counter mods, double coax ant,
ham summer job, tona decoder, field strength
meter, nicad battery pack, ohm meter, FCC
regs (part 1),

AUG 73. Log-perindics {parz 1], tone burst gan,
rf power amp design, transistor radio intercom,
160M  ant, S5TV manitor, low cost freg
counter, VOM design, grp 40M tx, 432 MHz
exciter, fm audic processing, FCC regs (part 3],

SEPT 73. Repeater conirol system, log-
periodics {part 2}, 2M rx calibrator, PLL
applications, TT ped hookup, Heath HWJF ¢

meter, Oscar-5 doppler, 2M coaxial ant, 2!\«’
ronvarzer, o keyer, measure ant Z, FCC regs
(parz 4}

OCT 73. GE Pocketmate mods, microwave freg
measurement, CAZ102E 2M trontend, 2 ke
tineat, rf waltrmeter, merer repair, 60/40 dipoie,
1C “"hi'" gen, ¥hi freq muliiplisr, FCC regs {par:
L1

NOV 73,

£50 MHZ
ot woitage mal
IC rieter amplitier,

. inito to ATV
2, suicpatch con
TAR22 ac suppivy,
2., 1C ai filrer, mormentary power
r <tinrm, 180M ant azoupler, Mote-
rata BT infa, 53TV-i83, Class-8 af amp, FCC
regs {part

DEC 73. Cooe soeed disolay, 2M kw amp, IC
keyer, 8038 waveform gen, helical resonator
design, sensitive ri volimeter, nroximity eantrol
switch, |C wesier, sequantal tone decoder, 2M
portable beam, electronic catcylator math, cw
filter design, FCC regs {parr 7).

nastions,
irdoor w

FER 74. S8TV rmoniter inta, 1G audio amps,
scope sweep gen, 15/20M wertical, telechone
line control system, pe hogrd construction,

var-Q af filter, blown-fuso indicator, 40m cw
stn with Ten-Tec module simple preamp-
compressor, single-IC rx, 32.¢r’ 1inal assem-
bly, transistor keying circuil, 1 segment readout
with nixie driver,

APR 74. wvox for rapegters, 1one operated

relay, hf rransverter. 1010 2 % converter,
ramota control panel for scanner, RCA fm 1x
tuning, subsudiible 1one gen, FCC regs {part §),
Repeater Alas

MAY 74. Cd car igriita
info, interference suppres
burgiar 2larms, 2m ic Rr
wartar

sidiD GOMEessoy
n for boais, auto
1D fer con

53

amp,

JULY 74. 4-5000A
universal atsk gen,
array, 135 kHz-43

linear

oidad divecunrsl watimeters, 450
greamp, use gec o find 1
zt psd hogrup, R3990 &% H3I9Z r=
mogs, tratking cw fiter. aursl volimes i
varsal reculazed suARly. 4siv $Tan Convecier, T
togic prablemns, 10 timer

SEPT 74. MOSKEY alect-onic keyer imart 1),
ex warning system, Heath 10-103 scope moas,
grp 6M am tx, rf speech clipper, sudic noise
limiter, wx satellite on SSTV monitar, universal
IS tester, mihiature rig <onstruction, Iower
construction, infinite of attenuator, e2lectronic

(More)




phoio-1lash ideas, |C *'sefect-o-ject.'”

OCT 74. Microtisnsistor circuits, synthe:
HT-220 lnort 1), repeater gowernment
iated 5 vde supply, fm seical,
mobile ants, Moiorola matering, 204
colhnear, Moatorpla mode! code,
dipale, 1.6 MHz i srip, MOSKEY
xeyer (part 2), carpan mid
lo pass filtar, 6M preamp,
sync gen, NCX 5 mods, mo

wde supply, wind direction indicatar,
sized MT 220 (part 2!, 20M 3ol beam, aulo
patch pad hoeckups, douole-siub ant match,
novice class instruclicn, digi swr meter (part 11,
GM  conuwer it 6 MMz if), “‘C-bricge,”
MOSKEY eieciranic kever fpart 21, Aup. sstv
SCaN converier ecrala, repeater ati-freo indoca
Tor,

DEC 74, Care of nicads, wind speed/directran
indicator, wx satellite video converter, elec-
tronic kayer hints for nowviges, unknown meter
scales, S5TV tape ideas. TTL logic praoba,
public service band converter, tuned-diode tost

receivers, digi swr rmeter (part 2), tclephane

bit the debacle he predicted
kick out of the back issues.

Since there’s little to get stale in back issues of 73 (our
magazine is not padded ... like others
activity reports), you'll have a fantastic time reading them.
Most of the articles are stifl exciting to read
editorials are even more fun for most of the dire predictions
by Green have now come to pass. Incentive licensing was every
... and more. You’'ll really geta

with reams of

.. and old

pole beam support,
Index

rhambic anrennas, 1874

FEB 75. Heath HO 10 scope mod for SSTV,
electranic keyer, digital satellite orbital timer,
QOscar 7 operation, satellite orbital prediction,
Heath SB-102 mods, comparing FM & AM,
repeater engineering, Robot 80-A sstv cameras

mod, neatralizing Heath SB-110A, “Sounce-
less™ IC swirch, tape keyer for cw tx.

APR 75. §50 walky for 2M, 2M scanning
synthesizer, BB mH toroid info, 8-function
repeatar contralier, nicad battery precautions,
TR22C preamp, telephone attachment regs,
Guide to 2M Hand-held Transceivers, 2M 7.el

BACR

PISOULS
T3MAGAZINE CLASSICS

” issuies containing hundreds of articles & projects

GREAT FOR NUSIA[GIA BUFFS

bearn, basic 1elephone systems {part 1], 10 min
1D zimer, modified hf Hustler mobile ant for
20, i1GM quac meodified for 20M, 20 collinear
bears, R-11A surplus rx conversion, /18- wava
2M ant, Hallicrafrers 5X 117 1x mods, 160M ow
T

AUG 75. 146/43% MHz Helical ants (pare 2§, 10
min 1D timer, digi swr compurer (part 1),
debugging rf [2edback, DVAI byver's guide, wx
satglhite monitor, smos "accu keyer'" pc boarc
method, sweap-tul | precaurions, coMRast
muitiband dipctes, small digial clock, accessory
via for hf iransceiver, macern non Morwe codes,
meliifuncifon gen. 2M scanning synthesizer
perala, KP-202 walky charger, 10M muln
eleman: peam_

SEPT 75. Calculating freq counter, vwi sareliite
FAX syster {part 1), 1C mo liveltmeter, three-
bulton 77 decoder, troudléshoaling sstv pix,
40M dx ants, 146/432 MH2 halical ants {con
clusion), digi sear computer (canclusion?, resc
relay tar cw bhk-in, NESSE praset timer, power-
failure alarm, portable orp rig power unit,
precision 10 vdc reference standard, 135 kHz if
strip, telephone handsets with tm transcaivers,
Motorola T 44 tx mod for ATV, 060 MHz
synthesizer (part 10, ham radio PA)
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Briefs

Business use of repeater autopatch-
es continues to be a topic of debate
nationally. For example, a note from
K2CFG: “Due to what can only be
described as a gross oversight by our
technical committee, repeater trustee,
and board of directors, it would seem
that WR2ZADM is not only on the
wrong frequency but actually licensed
in the wrong radio service. Everyone
concerned with filing the applications
for 25-85 acted on the obviousiy
incorrect assumption that this was to
be an amateur repeater, operating
under FCC rule 97.3 (h), which
defines amateur radic communication
as, ‘radio communication by or among
amateur radio stations solely with a
personal aim and without pecuniary
or business interest.’

“The steadily increasing amount of
distinctly business-reiated conversa-
tion cn our repeater puts the ficenses
of all concerned in jeopardy. While it
is perfectly legal to mention in con-
versation the nature of your job and
where you work, it is equally i/fegal to
exchange names of customers on
whom you call or might call, prices
and availability of products or services
you buy or sell, or itineraries of
planned ar completed business trips.
Even more sericus is the use of the
repeater for the taking of orders for
amateur radio, photographic or any
other equipment, or an announcement
of the availability of same at bargain
prices.

*'Please — support your local tele-
phone company — let's keep our
repeater in the amateur radio service.”
Reprinted from the LIMARC LOG,
bulletin of the Long Island Mobils
Amateur Radio Club, October, 1976.

On October 15, AMSAT/OSCAR 6
celebrated  its  fourth anniversary.
Launched in 1972 from Vandenberg
Alr Force Base as ballast for the
ITOS-D weather satellite, OSCAR 6
had an expected [ife of one year. More
than three vyears after its expected
demise, it shows no signs of giving up.

November 15 was another hirthday.
AMSAT/OSCAR 7 was two years old.
In the hopes of further conservation
of battery power, Mode B orbits that
fall on GMT Mondays have been
designated QRP, with a recommended
power limit of ten Watts ERP.
AMSAT officials have asked all
QSCAR users 1o limit their power to
100 Watts ERP, in an effort to extend
the life of both satellites.

It appears that the reported sale of
General Class licenses in the US is a
hoax. An article published August 15
in the. /ndianapolis Star, and sub-
sequently reported in HA Reports,
said a government employee with
access to FCC computers had alleged-
{y coffered to have licenses issued by

182

feeding the information to the com-
puters. Groups of amateurs were
reportedly selling the tickets for $200
by telling prospective recipients that
they couid circumvent the usual test-
ing procedures.

0. Franklin Lowry, the FBI agent-
in-charge in Indianapolis, told 73 that
although the investigation is con-
tinuing, it appears that the reportisa
hoax. Lowry said the bureau has been
unable to uncover any evidence of the
alleged szle. Citing the fact that he has
received numerous queries from
members of the press, Lowry theo-
rized that the same person who
reported the attempted sale to the
FB1 also called in the press.

Cn a higher level, the situation was
much the same. A well-placed FCC
source, when queried by 73, said he
hadn’t even heard of the investigation.

Two major manufacturers of ham
equipment have announced an end to
field warranty service stations. Drake
and lcom have opted for centralized
facilities, which means the dealer who
sold the radio can no longer repair tt!
The rig must be sent to a regional
repair certer, and thus the amateur
may face substantial delay. The anly
other option is for the amateur to
forget the warranty and pay for his
own repairs. Factory authorized
service (non-warranty) will stil be
available at many dealers. Drake,
meanwhile, has set up a western
service center in Las Vegas, apparently
to take the load off their Miamisburg
QOH factory.

Word form Cown Under has it that
ZL stations have been authorized an
additional
meters. Just in time for winter DXing
— lock for ZLs between 1803 and
1813 kHaz.

Harry Boyle, an air traffic con-
troller at the Tucson International
Airport, might have felt a little funny.
There he was, guiding a light plane
into the approach pattern, talking to
the pilot about altitude and wind
vectors and such . _ . on the telephone.
It was the first landing by phone in
the airport’s history, although it
wasn‘t planned that way.

Fred Chitwood WOYJX/AM7, a
Phoenix engineer, was en route to
Tuesen in his light twin-engine plane
when the radic quit. *Around Picacho
peak, | realized | was talking to
myself,” Chitwoed said. “Kind of a
warm and comfy feefing, you know.”

But Chitwood had his trusty 2m
HT handy, and called for heip via
WR7AIM. Bart Paine K7CC was
monitoring the repeater at the salt
mines, and quickly dialed up the
airport tower via autopatch. In all, it
took only 14 minutes from Chit

10 kHz segment of 160 -

wood‘s call for help until he touched
down on the Tueson landing strip.
Reprinted from the Tucson Daily
Citizen, with thanks to K7QYN.

Low band openings may have been
few and far between this summer, but
VHF-UHF activity was a different
story. WAS on 2 meters, and WAC on
EME were among the summer season
standouts. What records will fall next
only time will teil, but it seems that
432 WAS and DXCC may not be far
away.

EME, tropospheric ducting, and
meteor scatter were among the sim-
plex tools used by K@MQS in his 10
vear quest for 2 meter WAS. The last
contact was K8YNB/KL7 via moon-
bounce, with tdaho, WYUBI, number
49, Dick ran a full gallon in racking up
the first WAS, 2 meter style.

EME was also the focus of the Mt.
Alry VHF Club DXpedition to Colom-
bia, South America, in late July. The
Pack Rats hauled more than 1200
pounds of gear intc Santa Veronica
July 25th. Using a 208 element anten-
na for 432 and a full galion, the crew
provided K2UYH number six for the

first ever WAC on 432. Signing
HK1TL, the Pack Rats made 16
contacts in 8 different countries,

operating a total of nine days, includ-
ing 20 meter liaison with stateside and
OSCAR. (See article this issue.} -

The new 10,000 MHz DX record
stands at 323 miles, after G4BRS and
GM30XX completed a two-way QSO
between Cornwall and Edinborough.
On 2 meters, the first USA-Bermuda
contact was achieved between
WINU/VPE and KT1HTV, September
14th. If you're after Bermuda, Ty
144.09 around 0100Z.

Following is the text of a telegram

sent to President Ford from the

ARRL on July 8:

"We are concerned about persistent
reports that a special committes, said
to be acting upon instructions from
the White House, might recommend
withdrawal of vital frequencies active-
ly used by the amateur service in
order 1o create a new general radio
service apparently desired by certain
commercial interests. The more than
one quarter million licensed, qualified,
and law abiding radio amateurs of the
United States request your assurance
that frequencies now assigned to the
amateur radio service will be respected
and protected by the United States
Government. (s) Harry J. Dannals,
Presiclent, ARRL.”

Reprinted from the Lockheed Em-
ployees  Recreation Club  Bulletin,
September, 1976.

No maore portable or mobile desig
nations when [Ding after November
26th ... that's the latest from the
FCC. Docket 20686 was approved in
mid-October, after the Commission
decided there really wasn't any need

for amateurs to indicate their oper-
ating status. In conjunction with
20686, amateurs will no longer have
to notify the FCC in advance when
operating away from their permanent
station addresses for extended
periods. Keep in mind that it is still a
prime requirement for all licensees to
keep the FCC informed of their
maiiing addresses, especially if mail
won't be forwarded during extended
portable operation. The new ruling
does not prohibit use of portable or
mobile designations, and most contest
operation will prabably still require it.
The one exception to all this is foreign
amateurs operating in the states. They
will have to continue signing portable
or mobile and location, in accordance
with Part 97.313.

A new plan for slowing up the
hamburglar ... hams who have lost
their lcom radios should send driver’s
license number, name, address, model
and serial number, plus any distin-
guishable mods or markings, to their
neargst distributor. The idea is actu-
ally the brainchild of KBCYB, a US
Treasury agent based in Dallas. lcom
will supply the data mailed to them
from amateurs, and Dave will plug it
into a data bank to be used as a
supplement to the national NCIC
{Nationa! Crime Information Center)
in Washington.

It is apparent that the old music
playing days on 75 meters may have
'spread tc the CB band. K4AWS
reports an article published in an
Orlando FL newspaper:

“Religicn tock to the CB airways
Sunday in Kissimmee. An unidentified
church choir greup took to channel
18, and sang hymns for several min-
utes. A spokesman for the FCC office
in Miami said there” had been noc
complaints and no investigation had
been launched.”

Reports have reached 73 that
Kentucky police are enforcing the
state’s anti-scanner law. Under the
statute, it is iliegal for anyone to use a
scanner on the public service bands,
while in motion. The law has been
loosely interpreted to cover stationary
mobile as welll Kentucky law agents
are reportedly confiscating scanners
and handing out stiff fines to drivers.

S8TV enthusiasts can still receive
pictures relayed from the Viking
spacecraft on Mars. James Lumsven of
the Jet Propulsion Laboratory Ama-
teur Radio Club in Pasadena, Califor-
nia, says that members of the club
relay the Viking pictures via SSTV on
an average of three days a week.
Pictures are transmitted on 14.250
MHz between 2330 and 2630 GMT,
Nearly one hundred members of the
club are involved in the relay, which
commenced in late June and is expeact-
ed to continue until the end of the
year and possibly beyond.



TEST EQUIPMENT LIBRARY
Vol. lil, Radio Frequency Testers

Radio frequency waves are the common denominator of Amateur Radio so here is a book for alf hams.
No matter what your specific interest, such items as SWR, antenna impedance, line impedance, RF output
and field strength should interest you. This book not only gives detailed instructions on testing these items
but includes sections on signal generators, crystal calibrators grid dip oscillators, noise generators, dummy
loads and much more. It's a must for all up-to-date shacks.

Test Equipment Library

Vol. [1], Batio Frequency TESTErS . .. ... oo et e e e e e $4.95
Available Novernber, 1276

L

TEST EQUIPMENT LIBRARY
VOL. 11, Audio Frequency Testers

HOW'S YOUR SPEECH POWER? YOUR SHIFT? YOUR SYNC?

You can find out easily with a little time and a junk box full of parts. It's all right there in the new
Volume I of the 73 Test Equipment Library . .. Audio Frequency Testers. . . jam packed fulf of alf kinds
of audio frequency test equipment. So if you're into SSB, RTTY, SSTV, etc., this book is a must for you
... good book for hi-fi addicts and experimenters too!

Test Equipment Library .
Vol I, Audio Frequency TeSTers .. . . ... o e e it e et et et e e e e e e e

TEST EQUIPMENT LIBRARY
VOL. |, Component Testers

Just out is Volume | of the 73 Test Equipment Library
... how to build transistor testers (eight of ‘em), diode
testers (3), IC testers (3), voltmeters and VTVMs (9,
ohmmeters (8 different kinds), inductance (3), capacity (9), Q measurement, crystal checking (6),
termperature (2], aural meters for the blind (3} and all sorts of miscelianeous data on meters . . . using them,
making them more versatile, making standards, things like that. Invaluable book, ridicufously low priced.

Test Equipment Library, Vol |, CoOmponent TESTEIS . .. .. .. ... i inntar s aensinnns £4.95
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The ecasy $7) 5 counter kit

Hufc

An easy-to-build 50mHz (6-digit)
Frequency Counter for a measly $25!
Standard easy-to-find parts, too! (Unlike
other kits.) Any Hadio Shack has them.
Uses 7 sagment LED readouts — no

6-DIGIT | 50 mHz Kit}
FREQUENCY COUNTERS

scarce Nixie® tubes! No tricky crysial

ovens, eltherd

Kit includes a classy cabinet with front

panel, PC boards, hardware, instructions,

and diagrams. A proven design! An

unbeatable offer!

Write or call today!

P.0. Box 357, Dept. 57,

Provo, UT 84601 (801) 375-8566

L Y e e e ]
|jWYOI\/HNG RANCH LANDD
Antelope, deer, elk, wild
horses. Your “Antenna
Ranch,” 20 miles North-
west of Rawlins. 10 acres —
$30 down, $30 a month.
Will trade equity for ham

gear, test equipment, etc.

FREE info — maps — photos
FOR SALE by owner —

Dr. Michael K. Gauthier K6ICS
9550E Gallatin Road

Downey CA 90240 0
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At 35 SMImamN 195 Eoreign order (excluding Canada or Mexico): $20.00 minimum prepaid only per international maney order o 74 L3 on EEL L HEE L S
L6 SN 74142K 350 $h73152N 22 plus 15% of value for postage, SN 74 L5 30N 200 SN FALE2EIN 178
26 SN 741430 420 SN 74193N g4 —. . 5N 74 L5 46N 61 SN74 L5279M 7
A7 SN 741aaN 420 5N 74184N 1.0 For large quantities or parts not on list, please send us your request. SN 74 LS oo SN 74 LE 629N 565
B4 SN 7414EN 98 SN 74i8EN &9
R e
- SPECIAL SPECIAL SPECIAL
74 BN 741508 90 SN 74198% 165
75 SN IMBIN 69 SN 74199N 165
S lnmm b DaEy  he SN7522 VOLTAGE REGULATORS
o B VL o i 250 DUAL CHANNEL NATIONAL SEMICOGNDUCTOR C-MOS MOTOROLA
25 BN741sEN 38 5N 74285N 5.45 X
=y SENSE AMPLIFIERS
A8 Afl TTL compenents are LM2340T 12 FEATURES: MC14071CP § .28
o g ey g
35 original factory product. We 1-49 $1.10 ea. = Qutput current in excess of 1A MC1450iCP .28
3% 3 50 up §.90 ea. oty a Internal Thermal ovarlpad protection MC14543CP 185
30 - material. i i 3 4 T
A do not sell fall-out erial Electrical characieristics: 1.48 $1.50 = Mo external componenis required MC145%6CP {45
% 3 s Vocr=5WV.Vee- =5V, 50-90 1.26 » Dutpul transistor safe area protection MC14583CP 95
s 10% discount on 40 pieces Ta=0"Cw70 C 100.998  1.00 = intemnal short cireuit current limit
?gg or more. ® Available in plastic T0-220 ==
42
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SYNTHESIZER PLS-1

Single quartz ¢rystal digital PLL pro-
wides Sime ouiput from 10 MHz ta 15
MHz, ROM translates panel seleciion
frequency if required, 115 V ac or 12
vV de power. $169.95

ALASI-LOGAR e
SPEECH pROCEsenn

LAUEL

CQUNTER
o

5
& 2
3 -
are
NEM Rix
CE R

FREQUENCY COUNTER Maodel MX-40 SOLID STATE ELECTRONIC

7 digit, 7 segment LED Display. QUASI-LOGARITHMIC
Range: 16 Hz to 40 MHz. Input SPEECH PROCESSOR Meodel SP-21
sensitivity: 10 mV RMS-protected. Assures 99% modulation. Includes a

patented background suppression of
noise. VOX capabilities and includes
batteries and cabie, $119.95

Input impedance: 1000 Ohms. Display
Interval: 4 Sec. Timebase = guartz
20015, $99.95

UNIT
PRICE

16295
119.95
69.95

TOTAL

QUANT. PRICE

ITEM
PLS -~ 1
SP— 217
MX - 40
 W/AC Adapler 7.95
» WD Adapter 7.9%
Conn. Residents Add Tax
ADD £2 for shipping/handling
ADD $1 for COD-20% DEP. REQ'D
TOTAL

Dche_ck enclosed DMonev order [lc.0.D.
[ Master Charge #

Interbank

Exp. date Signature
Name
Address

City

State Zip

MEMTRIEX, 350-11 South Main St.,
Div. of E.D.C., Cheshire CT 06410
DIST., DLRS, BREPS, inquiries invited
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new Slinky® dipole® with helical loading S
radmes a good signal at 1/10 wavelength long!

*patent No. 3,858.220
Fib1 FERSPECTNE VIEW

FIfZ 137 WIIW

0N SUFRIET
b i

B N

——E-T038 002 SN DL

\f _.1"a AR S
ey &'—‘ Wy Wi
= 00ux O 28

* This electrically smaill 80/75. 40, & 20 meter antenna operales
atany length frorm 24 10 70 feet * no extra balun or transmatch

needed * porjable—erects & stores in minutes s small
enough tofitin attic or apartment » fulllegal power = low SWR
over complele 80/ 75,40, & 20 meter bands = much lower almo-
spheric noise pickup than a vertical and needs ro radials = kit
includes a pair of speclally-made 4-Inch dia. by 4-inch long
calls, containing 335 feel of radiating conductor, balun, 50 ft.
RG58/U coax, PL259 connector, nylon rope & insiruction man-

ual * now in use by US Dept. of State, US Army, radio schools,
plus thousands of hams the world over,

ETR COR AVAILABLE AT ALL LEADING
= e pDEALEHS iF NOT, ORDER DIRECT
Suite 500
Box 84
Kings Park NY 11754
1G4 #:80-40-20
Coils only {pair of 4 diz. special colls)
{N. Y. residents add sales tax)
name.....

slreet ..

$39.95 pestpaid
$23.95 postpaid

Money-Back
Guarantee

fown...

- Zip...
suclose chesk “with ordar - we shm UPs nn raceipl ul ordar + cnn 3 SI axlra
*

Best for beginners . . . preferred by pro’s!

NYE VIKING SPEED-X

Model 114-310-003

$8.25

One of 8 models,
all sure-handed. ..
smooth operafing

. priced from
$6.65.

NYE VIKING SUPER SQUEEZE KEY

Fast, comforiable, easy . .. and fun!
Model SSK-1 (shown)

$23.95

Model SSK-3 (has
sub-base to hold
any SPEED-X Key).

$26.95

Whether you're a “"brass pounder'’ or a “'side swiper"
insist on the sure, smooth feel, and the long-lasting
guality that is buiit into every NYE VIKING KEY.

Prices subject to change.
Available at leading dealers around the world or

write for a descriptive catalog.

MveViki ng;

WM. M. NYE COMPANY, INC.
1614 - 130th Ave. N.E., Bellevue, WA 98005

MOVING?

Let us know 8 weeks in advance so that you won't miss a single
issue of 73 Magazine.

Attach old label where indicated and print new address in space
provided. Also include your mailing label whenaver you write
concerning your subscription. It helps us serve you promptly.

Write to: W
magazine

Peterborough NH 03458

O Address change only

O Extend subscription

0 Enter new subscription
0 1 year $10.00

3 Payment enclosed
{1 extra BONUS issue}
a Bill me later

narne call
address
city. state zip.

If you have no label handy, print OLD address here.

~d
o
name call
<
o]
5 address
L
L
< city state zip
e e e e e e e

CUSTOM TRANSFORMERS
ﬂ"“ “‘iﬂm\

HEAVY DUTY

REPLACEMENT
TRANSFORMERS*. _ '
Collins 30S-1 Plate £
Transformer ....... $150.00
Collins 516F-2 Power SPECIALS
L’;f:g:’;’ggaé WLt BR.00  Ylat. ufow. 4600 Vacar 154
Transformer ... ... .. 125.00 ICAS 230 Vac GO Hz primary,
ETO A-77D Plate wt.60lbs. ........ $175.00
e 125 .00 Plate xfrmwr. 3500 Vac at 1.0A
Henry 2K Plate {CAS 230 vace 60 Hz primary,
el o 12500 Wt-411b ......... $125.00
Henry 2K-4 Plate Plate xfrir. 3000 Vac at 0.7A
Transfriner ..135.00 ICAS 115/230 Vac G0 Hz pri.,
Hemy 3K-A Plato wt. 27 Ifb ........... $95.00
Transformer . ....... 150.00 Plate xtmr. 6000 Vet at D'B.A
Heath Marauder HX-10 CCS 115/230 Vac 60 Hz Pri.,
Transformer . ........ 75.00 wt.4114b, ......... $135.00

Fil xfmr. 7.5 Vct at 21A CCS
117 Vac 60 Hz primary wt,

] s = i ns $24.95
Fil Choke bilfilar wound 30
Amp rf filament choke on
1/2x7rod .. ......... $8.95

*All Heavy Duty Replacement
Transformers are positively
guaranteed to run ccoler and
last longer than the original
units.

All transformers are manufactured to rigid commercial quality
specifications and each carries a 24 month guarantee! Write
taday for a free quotation on any transformer. Choke, or
saturable reactor.

Peter W. Dahl Co.

5325 Annette - El Paso, Texas 79924
Telephone (915) 568-9702 or (915) 751-4856
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What is Your Gear ||t
Really Worth

Consuimer Pricing Service will
be glad to tell you. Wholesale,
retail, trades and insurance

Pay$ To

appraisals, by an independent
service with vour interests in
mind.

Send us a list of your gear
showing options, age and
condition of each item, an
SASE and $5.00 for an imme-
diate quote.

Lk TRIPOLE MULTI-BAND

You will also receive at no

IRUN POWDER ORUIDS

oD
T-200 120 200 ) 3.25
T-106 136 1.06 | 1.50
T-80 55 45 .80 .80
T-68 57 47 2 68 B8
T-50 51 40 18 .60 .55
T-25 34 27 12 .25 AQ
L AN l » l '
SIZE Sligﬁ

CORE MiX a1 MixX Q2

SIZE u=125 u=40 n

F-240 1300 400 2.40 .00

F-125 900 300 1.26 3.00

F-87 600 150 .B7 205

F-50 500 190 .50 1.25

F-37 400 140 37 1.25

F-23 190 60 .23 1.10

additional cost our brochure
on how to get the most for
your gear, along with some
tips on buying new and used
ham gear.

DON'T SETTLE FOR LESS
THAN YOUR GEARS
ACTUAL VALUE. ACT
TODAY AND SAVE A
BUNDLE,

Consumer Pricing Service

LOGIC PROBE KIT
—a el
$14.95

{plus shipping)
Now! A Digital Logic Probe kit at a realistic
price. Red, Green, and Yellow light emitting
diodes signal the presence of logic levels
encountered in digital circuitry. Utilization

of transistor and integrated circuit switching

techniques permit the DIGAPEAKE-A to
indicate logic 1, logic 0, and pulsing circuit
conditions. Complete kit including easy
instructions is available now from . . .

Chesapeake Digital Devices Inc.

P.Q. BOX 341
Mavre de Grace, Md. 21078

Charts above show uH par 100 turns. Use iron powder
toroids for tuned circuits. Use ferrite toroids for
broadband transformers. Q1 for .1-70 MHz, Q2 for
10-150 MHz.

Ferrite beads 20-500 MHz (fit #18 wire) $2.00 Doz.
Wideband chokes 20-500 MHz (Z=850 ohms) 95¢ Ea.
Specify core size and mix. Pack and ship 504 USA and
Canada. Air parcel post delivery worldwide $2.00; 6%
tax in Calif.; Fast service: Cores shippad from stock via

first class mail or air. Send for fres brochurs,

PALOMAR ENGINEERS
BOX 455, ESCONDIDO, CA 92025

P.O. Box 454
Somerville MA 02143

PL2SY 755"
$0-239

PAID
N.J. residents add 18c Sales Tax
Send SASE for other Connectors.
COARKIT r.0.8ox 101-A, Dumons, N J. 07628

DOUBLE BAZDOKA
DIPOLE

Ready to use broadband dipole com-
plete with eentral insulator and $0239
connector end insulator ecompletely

water proofl cap. 1000 watts, speen‘\
center frequency, 80 meter — 5295

SST T-1 RANDOM WIRE ANTENNA TUNER
ST T-1 Antenna Tuner gets
you on 160-1¢ meters with a
random length of wire. In use by
amateurs foxr 4 years. See other ad
this issue. COD OK by phone:
(213) 376-5887 or order by mail.
L] S5ST Electromics. P.O. Box I,
Lawndale, CA 90260.

55T Electronics, PO Box 1, Lawndale CA 90260
(213) 376-5887

40/15 meter — $27.50, 20 meter —
$23.50.

5 band irap dipole KIT complete,
includes BO-40 trap central and end
inswlator antenny wire. 100 feed of
RG59. I-pi259 LonnLclo' and instruc-
hon sheet . . .$35.0:

Fiberglass central m,ulamr similar io
photo above. 1000 Ibs test ... £5.95

7% JAC TENNA ELECTRONIC

13850 Victorin
Tracy Quebec, Canada

QSL FORWARDING

To US (all K,W)-5¢ per card, to other hams
or ISWLs-4c. 10 percent discount to mem-
bers of participating clubs - just send me a
list of members’ calls & a single address.
WIIZH QS SERVICE
Box 179878
Tucson, AZ B5731

Station Identifier_

describes CWID-51

WID—51 provides

“automatic 1D for repeater
stations in perfect Morse code. Has
factory—programmed IC memory. Brochure

and CWID-50 ($75),

5964 W, COLUMBIA PLACE

Gontl' 0' Siyna’ co DENVER, COLORADO 80227

you can.
The ETK (Electronic Touch Keyer}
processes inputs and sends perfect
dots, dashes, and spaces at speeds of 7
to 55 wpm. The LED indicators dis-
playing dots, dashes, and spaces serve
as a visual training aid for the less
proficient CW operator, 17 IC’s, relay
output, side tone speaker, 120 VAC.
Inquiries invited.

for only 145.00

(includes instruction book)

Order direct from:
co P.O. Box 1125
e Kent, Washington 98031

Instruction Book 1.00
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IR ED Display pac | DIP RC Network TTL
Bal',uhn pac A gA lE ' 233 -3 dwmtseach 5_0assorted 14 and 16 f 7400 . . .$ .16

X , approximately .1" mag- pin IC packages contain- § 74100, . . .18
Al pacs are first quality (o falluut ), tested and quaranteed. 1"98 mfied ciaice in 212 1 ing precision resistors | 70l 11 16

pin DIP, with data i i and capacitors-no data Hoz .o..21

FITiTi available 704 . . . .18

Memory pac i Flip-Flop pac | Comparator : : $1.98 TuHoh. L . .30
3 E TROEZ. 0. s

A siso16 w05 10-5 5121, WD assorred Flip-Flops. 5 ., bac 739 pac Transistor pac |7 . | | 22

31T shif§ registers Duas JK's, *ST's, and L;g;‘;”?%”“ S-- Linears--dual low ascorted T0-92 F40B . . . .25

from RATIONAL - with ]": power F7's, with i .LEJH' noise stereo amplifier |Laie plastic transistors-- §74H08. . . .30

@t ¢198 ata ¢108 $1.98 739, With data. Qpnm znd PR's, mostlf 7420 . . . .18

T W Fairchild_house marked § 75Hl0. . . .50

STTL Gates LED pac Regu|ator3 $1.98 : B ;3; - ‘jg
n D' mp s T e pegin & ywrea - L e 3

assorted D1P's 7300 | 40 . Loy discrate “bmmsm”*ﬁtﬂt&’km% 7520 . .16

series-7420, 7430 . 7440,

LED's-green, red, and | & 13723 01P variable 7 “ ESTED PACS ADTranslstors X |z L o

etc...All prime, marked ol A . = 2
3 Dart;, with data infra-red, with data. Sgghm"s, 2-46Y, with OCMOS pac Tmer 13 ;3:32 Stk .l.g
1.98 $1.98 $1.98 Sl e LD i
T : il nE ket = T L .. L6
TIP31A pac |Silicon Diode 0Reslstors $1. 93 430, L . .30
5 11P33 0 pac 0 % watt 5% resistors 730 . . .30
Asilicen Signal Dicdas| af any single s Faud ... 13

tetter U"ar- 200¥11 | value frem 2.7 ohm te TR, SR

%
dard x
%4
*x

j T Un nsred H =
3 E 1 ohw - mez .50
zab wf D 3 SR - DIF, mostly TT 5
I B, R
roed leads. $1 98 51 98 i '___ marked, thss-rl« ;QL; Bl gg
'!J nrarked. 450, . . .
Linear pac Capacitors Diodes « ¥ ¥ﬂf*ﬁ¥ﬁ§m : i 1
agcurted Iinears i 20 257fd &Y tantalum \0 7451 "5
- capacizors-5/36"x1/4" Germanium compluter 74551 .25
x1/8"-Lorg leads, PCE  |ojonzi dicdes with leads Buy 5 pacs [ﬂ[' $9 90 an[l 71:53 2;
Tount. 50r= $1.98 |crimed for PCs mounting. piC-a-pac for F4LSL. . . 25
.fr:.‘ N il S1 98 _J JHIES. - . W25
ideal for TTL loeic. v | c 6D . . . LB
i LTS ) P
Wiz, L. M
~
eclals < POTTER 1 Amp OP AMP LINEARS
l BRUMFIELD Similar to Mational LH0O2Y.] nes55 PRECISION TIMER MINE DIP . . . § .70
o) G:rjera} purggig oper- NES60 PHASE LOCK LOOP DIP. . . . . . 2.95
= Type KH® R ational ampiivier n MES65 PHASE LOCK LOOP DIP. . . . . . 2.95
Diode Array g 4 o cOﬁlggcs @o ® Eﬂ Bﬁm ‘;0;3 .Sad;age- 5558 DUAL 741 OP AMP MINI DIF . . . 1.00
iry < B F g e T = 709 POPULAR OP AMP TO-5. . . . . . .30
10-1N914 SILTCON SIGNAL 24 O . .51.5D & 43 put currents. Complete] 710 VOLTAGE COMPARATCR DIP . . . . .30
DIODES IN ONE PACKAGE. 25 a (650 coil} lo}o data included. 711 DUAL VOLTAGE COMF. DIF . . . . .24
20 LEADS ALTERNATELY Ten for 739 STEREQ AMPLIFIER DIP 50
SonECTioNg, e $2.25 }ZOV AL O/" $4.50 each 5 for $20.00 | 741 op AMP MINI DIP - Ta-5 . L . . L35
CONNECTIONS . x 10.5 MA coil) e 748 QP AN TO=5. - oty o PR .80
3 NPN TO3 POWER FAZ500 HARRLS OP AP TO-5 . . . . . . .BD
25K Trimmer PCB vertical mount TRANSISTORS Ak A B
PR s e < [iXE H F. ML, MINIDIP, L .50
Printed Clreuit Board Type 27 Tong, 3/4" dia. 2H3055: PO-115W: VCE-6OV: G SR A L et ¥
St i : LM305 FRECISION VOLT. REGULATOR TO-S 1.00
o 9 ea.il}fﬂl‘ 35|]n -50; Ft-30K (M307 OP &P TO-5 - MINI-GIP . . . . .35
10 for $1.50 EACH §.90 10 for $5.95 ﬂi?? OLTAGE COMPARATOR. NINTLDIE, | 122
- Capacitors | alimm |28 Shian,
= # 351 LOW NOISE STEREQ AP DIP . . . 1.75
DIP rimmer EACH $1.75 10 for $15.00 LM3
] 96Nl MOMOSTABLE MULTIVIBRATOR DIP . .55
ol el 9602  DUAL 9501. . . . . : o s
e a"mPngk:t" ich plug CD 2 COUNTER \* MC1536 HI VOLTAGE OP AMP T 1.35
-5K and 200K PCB vertical mount 6.8 pfd KIT CA3(LS 2 TRANSISTORS AND A DARLINGTON
=" ok K ox tanfalum capacitors- 6V i e PP CTRORATR IO R e
-4 jeads spaced .3" shown 3 actual size. ab ) CA3026 gﬁsé?;oknﬁﬁl h}"».g. INDEPEN- oA
TN T E L N Fi L AMPLIFIERS 1.
at This kit provides a highly sophisti- | CA3036 LOW NOISE DJAL DARL, ARRAY . . .00
25¢ each cated display section module for| CA3081 7 NPN TRANSISTORS WITH COMMON
r 1 clocks, counters, or other numerical EMITTER CG"‘ OERIE T et el B
MEMORIES 33 ufd displays. Unit is .8% x & 3/8", and| 75491 QUAD SEG™ ; 00
! 2 v requires a 5V power source. Kit in-| 75492 HEX DIGIT DRIVER . . . . . . lige
2102- : —— ] cludes 2-sided 2C board with plated- s
2 zuﬁ‘ms_m?ﬁ BIT ME_MURY i 4.7 ufé through hales, 7490, 7475, 7347, RCA 3 @ﬂﬁi‘f‘ '{}ﬁc‘{i}*‘ :
14 PIN DIP ON CARRIERS 16V DR2010, complete instructions, and ™ - z
DHLY $1.62 TEN for §15.00 \ Molex, When ordering piease specify
—p | single t;i s or pana‘ls of up ts 10 SPA[‘IE AGE
e W e R siats fuden sl nteramascs.d | plORY (]
Fully Deccded, High Speed (40 ns) 75¢ i TE KIT 5 igi cti
Dpen Collector Gutput. 16 Pin pie 1 e e gging‘ign;Df
with data. CHLY £1.50 10/%12.95 CD 3 COUNTER KIT 24 nour format.
. , = Four digit ciock kit includes all
High Quality PCB parts for complete clack: 3c'x 2
This kit can be prograssed to count L CA ey FEkE
Mountmg IC Seockets s 12V DC Rela to any modulus- 2-9 for ore kit, 2- -M5314 cliock ehfp & 211 tran-
T e Y | o5 or o kits, stc. Includes all Ak dnn ] 16.95
S i Wil as in [0-2, 2 resistors, 3 dioes, |“éxtruted elumioum case $
o OFDT - 1A lontacts but without the 7475 quzd latch. ., demecn with transfarrer
el Dimensions : Ferfect for displays of seconds,
- e e 33 {]
e T L 1 11/15" x 13/16" x 15/16"| ™irutes, hours, eic. Fyll ‘
R T !_'10 instructions included.

2rime, with PCE pins & dhen ordering please spacify singla
500 ohm coil. Rated ts or paneis of up to 10 digits CMOS

4 pin mre wrap sockets-- B
qold ay, iona leads, 2y 12%, and works wall fwith ali interconnects). COLD01 QUAD 2 INNOR. . . . . BF=a |
Texas [nstruments. ZACH 51.35  at 8Y. F ik n c LN NOR. 29
Fack § .35 10 for $3.00 TR ] COMPLETE XIT §$6.25 per digit Co4009 SUFFER 1NVERTER, 3 e L
A =% ot ro—] D410 =EX BUFFER NON~ IMVERTING . . .59
CesT e f L] couoll quAaD 2 i MaND L L L L L L .29
Money back  Seud a stam for our flyer listing{ 25; Transistor Sale! S8 | a1z AL & 1NPUT RO, - L Lo 29
L] _eau 1 E 245964 - HEPRSD0OS, NPH, 150¢ CO4G15 DUAL O FLIP FIOP . . . . - . .59
Qllal'antee- mQre money-Saying hal‘galﬂ3| x == Cey 35 | CDLD1S DUAL 4 STAGE SR WITH SI/PQ . 1.98
L) e, e Orders under £7.00 add $1.00 Each 15¢ 10 for $1.00 CO4016 QUAD BILATERAL SWITCH. . . . .69
P.0. Box 41778 4811 Myrtle Ave. postage and handling. Resi- CD4019 QUAD AND-OR SELECT . . . . . -69
Sacramento, G  Sacramento, CA  dents of fal. add sales tax. " 2t o ALEVER e Al CD3023 TRIPLE 3 INNAD . . - . . . -29
95841 Orders shipped promptly. $10 | #3yTe Each 15¢ 10 for $1.00 CD4O2Y 7 STAGE RIPPLE COUNTER . . . 1.50
Phone {916)334-2161 e e e *re CO4025 TRIPLE 5 INNOR. . . & . 4 . .34
% 22222 - PN, 1,84, 40V £D3029 PRESETTABLE UP/DOWN BINARY/
# DECADE COUMTER . . . - . .+ « 2.25
| ) ol l fach 20¢ 19 for $1.75 CD4030 QUAD EXCLUSIVE OR. . . . . . .BS
o 244400 NPH Transistor: T0-92 CDGO42 QUAD CLOCKED D LATCH . . . . 1.50
ELECTRONICS e e B MESE R
e EACH § .15 10 FOR $1.35 74CH2 ONE OF TEM DECODER . . . . . 2,00
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- 73 LIBRARY

NEW REPEATER ATLAS

Hundreds of new listings . .. listed by both
location and frequency ... dual listing, in-
valuable for your car . .. find those repeaters
as you travel. This is the ONLY complete list
of repeaters being published. Almost 3000
repeaters listed in this issue . . . repeaters from
all over the entire world. onliy $1.95

can build. $4.95

73 VERTICAL, BEAM AND TRIANGLE
ANTENNAS by Edward M. Noll W3FQJ
Describes 73 different antennas for amateurs.
Each design is the result of the authar’s own
experiments: each has actually been built and
air-tested. Includes appendices covering the
construction of noise bridges and antenna line
tuners, as well as methods for measuring
resonant frequency, velocity factor, and
standing-wave ratios. 160 pages. $5.50

data on measuring

2M FM HANDBOOK

Contains almost every conceivable circuit
that might be needed for use with a repeater.
All circuits explained in detail. All aspects
covered, from the operator 1o the antenna.

$5.95

&

!

1C OP-AMP COOKBOOK

by Waiter G. Jung. Covers not anly the
basic theory of the 1C op amp is great
detail, but alse includes over 250 practical
circuit applications, liberally illustrated.
592 pages, 5% x 8, soft bound. $12.95

resonant
velacity factor, and swr. 160 pages. $4.95

VHF ANTENNA HANDBOOK
The NEW VHF Antenna Handbook details
the theory, design and construction of hun-
dreds of different VHF and UHF antennas . . .

A practical book written for the average
amateus who takes joy in building, not rull of
complex formulas for the design engineer.
Packed with fabulous antenna projects you

73 DIPOLE AND LONG-WIRE ANTENNAS
by Edward M. Noli W3FQJ

This is the first collection of virtually every
type of wire antenna used by amateurs.
includes dimensions, configurations, and de-
tziled construction data for
antenna types. Appendices describe the con-
struction of noise bridges, line tuners, and
frequency,

73 different

Practical Test Instruments You Can Build
37 simple test instruments you can make —
covers VOMs, VTVMs, sermiconductor testing
units, dip meters, wattmeters, and just about
anything else you might need around the test
lab and ham shack. $4.95

RF AND DIGITAL TEST
EQUIPMENT YOU CAN BUILD

RF burst, function, square wave generators,
length pulse generators —
marker, i-f and rf sweep generators, audio osc,
af/rf signal injector, 146 MHz synthesizer, digital
readouts for counters, several counters, prescaler,
microwaverneter, etc.

variable

WERATHER
SATELLITE
HANDEOOK -

SSTV HANDBOOK

This excellent bock tells all about it, from
its history and basics to the present state of

the art technigques.

circuits, monitors, cameras, color SSTV, test

equipment and much

Hardbound $7 Softbound $5

T

CampeE - = =

The Frcinidieg World of

EAMHD COMMUNICATHING

1001 PRACTICAL ELECTRONIC CIRCUITS
Tab’s new 1001 circuits is available for only
$9.95 ppd. The next time you want & circuit for

just about anything,

didn’t send Tor this book the first time you read
about it. You'd better order the book right away,
before they run out. $9.95

VHF
EXPERIMENTER

100 kH=z

252 pages. $5.95.

WEATHER SATELLITE HANDBOOK

Simple equipment and methods for
getting good pictures from the weather
satellite, Antennas, receivers, monitors,
facsimile you can build, tracking, auto-
matic control (you don’t even have to
be home). Dr. Taggart WBSDQT $4.95.

&

SLOW &
SCAN
TELEVISION
HANDBOOK

O b WO

Contains chapters on

i
b T YD1

—y

HeoEE ke

mare.

FASCINATING WORLD OF

RADIO COMMUNICATION

Interesting stories of the bistory of radio
pioneering and discovery. Also includes the
fundamentals of broadcast band DXing. A
must for every radio amateur. $3.95.

TEST EQUIPMENT LIBRARY

A four volume anthology that you won't
find anywhere for three times the price! The
editors_ of 73 present a complete guide to
testing that is both basic and complete and
aimed at everyone from beginners to amateur
Extras. Everything from how to test diodes to
frequency counters. Plus a cumulative index

. all in 73's all new TEST EQUIPMENT
LIBRARY Vol. | — Vol. IV.

Vol. | — Component Testers — $4.95

Vol. Il — Audio Frequency Testers — $4.95
Vol. lll — Radio Frequency Testers — $4.95
Vol. IV — IC Test Equipment — $4.95

eat your heart aut that you

PROJECTS FOR AMATEUR AND

A must for the VHF op. Opening chapters on

operating practices and getting started in VHF,
both AM and FM, followed by 58 chapters on
building useful test eguipment, modifying exist-
ing and surplus gear. $4.95
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3 COMPUIER BOOKS

& stuff

BRAND NEW! DICTIONARY $15.95

This new microcomputer dictionary fills the urgent need for all
computer people, engineers, scientists, industrialists, communica-
tions peopie — as professionals, amateurs, teachers, or students — 10
become quickly acquainted with the terminoclogy and nomenclature
of a new revolution in computer control capabilities in areas that
pervade most of man’'s daily activities.

Over 5000 definitions and explanations of terms and concepts
{704 pages) relating to microprocessors, migrocomputers and
microcontroilers. There are also separate appendices on: program-
MICROCCOMPUTER mable calculators; math and statistics defini-
tions; flowchart symbols and technigues;
binary number systems and switching
Bictionary &Guide theory; symbol charts and tables; summaries
of BASIC FORTRAN and APL. In addition
there is a comprehensive electronics/
computer abbreviations and acronyms
section.

BASIC . . . by Bob Albrecht, etc.

Self-teaching guide to the com-
puter language you will need to
know for use with your microcom-
puter. 324 pages. This is one of the
easiest ways to learn computer pro-
gramming. $4.95 pp.

WHﬁéFY'l'gUDI_% What To Do After
RETURN

You Hit Return

PCC's first hook of computer
o games . .. 48 different computer
games you can play in BASIC . ..
programs, descriptions, muchly
illustrated. Lunar landing, Ham-
murabi, King, Civil 2, Cubic 5,
Taxman, Star Trek, Crash,
Market, etc. $6.95 pp.

P.CC.'s First Book of

101 GAMES IN BASIC

Okay so once you get your
computer up and running in
BASIC, then what? Then you
need some programs in BASIC,
that's what. This book has 101
games for you, from very simple
to real buggers. You get the
games, a description of the games,
the listing to put in your com-
puter and a sample run to show
you how they work. Fun. Any
one game will be worth mare than
the price of the book for the fun
you and your family will bave
with it. $7.50 postpaid.

1976 BINDERS — Red Binders with gold lettering keep your
1976 73's safe from being lost or damaged. Each binder holds 12
issues. $6.00

BACK ISSUE BUNDLE! 73 Magazine Classics, issues containing
hundreds of articles & projects. Great for nostalgia buffs. 20
copies (all different) for $8.00.

. Software & Hardware exposed

- 0 the core. Written for the
kIIObOUd non-PhD computer hobbyist
who wants 10 know what's new.

$2.00 each at newsstand,
|S HERE! $15.00 far 1 year subscription.

HOBBY COMPUTERS ARE
HERE

An anthology of computer
articles from 73 — a must if you
loan articles o friends. This keeps
the easy to read basic information
all in one place for quick refer-
ence. Only $4.95

Computer Programming Handbook

... Peter Stark K20AW
A complete guide to computer programming
and data processing. Includes many worked out
exarmples and history of computers. $8.95

My
COMPUTER

MY COMPUTER LIKES ME

... when | speak Basic ...Amrecht

An introduction to Basic
simple enough for your kids. If you
want to teach Basic to anyone
quickly, this booklet is the way to
go. $2.00 pp.

A -
RTL COOKBOOK

by Don lancaster. Explains the how and why of
ATL (Resistor-Transistor Logic) and gives design
information that can be put to pracrtical use. Gives
a mulititude of digital applications ranging from the ﬂﬂ[mnuuh’
basic switch to the sophisticated counter. 240 e
pages; 5% x 8%; softbound. 33! 50

TTL COOKBOOK
by Denald Lancaster: Explains what TTL. is, how it
works, and how to use it. Discusses practical
applications, such as a digital counter and display
system, events counter, electronic siopwatch,
digital voltmeter, and a digital tachometer. 336
pages; 5% x 8%; softbound. a5

= Style X —
Black type, blue satellite

Get some you can be proud of... and-save money!

ONLY $6 for 250, $10 for 500, $15 for 1,000, and $20 for
2,000,

How can 73 make such beautiful cards, printed on the best
coated stock, available for about half the regular cost?

The world and satellite are printed in blue, your name,
address and call are in black. The QSO information is a standard
form on the back, DOMESTIC ORDERS ONLY

‘ Sryie W — Biack type, blue world
n :

Allow 4 to 6 weeks for delivery.
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4 STUDY GUIDES

NOVICE ADVANCED I
oyt $4.95 iy $3.95 The ONLY Complete
RADID i i
A”"%‘,{‘gég License Study Guides
LIGENSE FCC exams got vyou scaredi
AMATEUR RADIO STUDY Frustrated by theory fundamentals:
GENERAE GUIDE There's no need to worry, 73's four
LLASS ticense Study Guides will help you
g&%‘?g breeze through any of the four tough
GUIDE exams! They are the ONLY guides which
=i cover ALL the material you will have to
| EXTRA know, Many amateurs find that one
GENERAL .\ﬂ? ey CLASS quick reading through our guides is !
?—:L\'J' ] enough to get them through with no l
5.95 I $4.95
§ S sweat.

You'll be astounded at how really simple the theory is when you hear it
explained on these tapes. Three tapes of theory and one of questions and
answers from the latest Novice exams give vou the edge you need to breeze
through your exam.

73 is interested in helping get more amateurs, so we're giving you the
complete set of four tapes for the incredibly low price of ONLY $15.95,

Scientists have proven that you learn faster by listening than by reading
because you can play a cassette tape over and over in your spare time —
even while you're driving! You get more and more info each time you hear

NOVICE THEQRY TAPES

(LB
[ow =0

"NOVICE THEORY TAPES

novice

theory
tapes

Startling it ‘ _ SET OF FOUR
You can’t progress without solid fundamentais. These four hour-long TAPES
H tapes give you all the basics you'll need to pass the Novice exam easily,
Learnlng You'll have an understanding of the basics which will be invaluable to you IJII|V $1?'95

for the rest of your life! Can you afford to take your Novice exam without
first listening to your tapes?

Breakthrough

$4.95 EACH

5 WPM This is the begin-
ning tape for people who do
not know the code at all. It
takes them through the 26
letters, 10 numbers and nec-
essary punctuation, complete
with practice every step of the
way using the newest blitz
teaching techniques. It is
almost miraculous! In one
hour many people - including
kids of ten — are able to
master the code. The ease of
learning gives confidence to

B WPM This is the practice
tape for the Novice and Tech-
nician licenses. It is made up
of one solid hour of code, sent
at the official FCC standard
{(no other tape we've heard
uses these standards, so many
peopie flunk the code when
they are suddenly -— under
pressure — faced with charac-
ters sent at 13 wpm and
spaced for 5 wpm}. This tape
is not memorizabie, unlike the
zany 5 wpm tape, since the
code groups are entirely ran-
dom characters sent in groups

anywhere and you'll be more

than prepared for the easy
FCC exam.
14 WPM Code groups

again, at a brisk 14 per so you

.wiill be at ease when vou €t " "
down in front of the steely
eyed government inspector

and he starts sending you plain
language at aniy 13 per. You
need this extra margin to over-
come the panic which is uni-
versal In the test situations.
When vyou've spent vyour
money and time to take the

21 WPM Code is what gets
you when you go for the
Extra Class license. It is so
embarrassing toc Panic.out just
because you. didn't prepare
vourself with this tape.

“Though this is only one ward

faster, the code groups are so
difficult that you’ll almost fall
asleep copying the FCC stuff
by comparison. Users report
that they can’t believe how
easy 20 per really is with this
fantastic one hour tape. No
one who can copy these tapes
can possibly fail the FCC test.

Remove all fear of the code
forever with these tapes.

of five, Practice this one dur-
ing lunch, while in the car,

beginners who might other-
wise drop out.

test you’'ll thank heavens you
had this back breaking tape.

ONLY 4 for $15.95! 73 is in the publishing business, not tapes, so these are priced much lower than anyone else could sel! them. Have

you ever seen one hour cassettes for under $6? For 1st class mail add 25¢ per tape ordered.
[ TO ORDER, CHECK DESIRED ITEMS FROM THE FOLLOWING LIST:
D Back Issues (58,00 0QSLs O Practical Test Instruments — $4.95 [ Test Equipment Library: O Microcomputer Dictionary — $15.95

O Recent DStyle W O Repeater Atlas — $1.95 O ¥al. | — Component Testers — $4.95 O My Computer Likes Me — $2.00
O Mid-years D Style X ORF and Digital Test Equipment — $5.85 O Vol. il — Audio Frequency Testers — $4.95 D RTL Cockbask — $5,50
O Vintage 0 258C ($6.00) U] Fascinating World of T Vol. Il — Radic Frequency Testers ~ $3.95 OTTL Coaokbook — $8.95
O Navice Theory Tapes ($15.95) O 500 ($10,00) Radio Communication — $3.35 O Voi. IV — IC Test Equipment — §2.95 G What To Do After You Hit Return
0 Code Tapes 01000 ($15.00) T SSTV Handbook O VHF Antenna Handbook — 54.95 —$6.95
O 5WPM [$4.95) 02000 $20.00) 0 Soft {$5.00) [1VHF Projects — $4.95 [ 101 BASIC Computer Games — $7.50
D BWPM ($4.95) 0 IC Op-Amp Ceokbook — $12.95 H Hard {$7.00) [0 Weather Sztellite Handbook — $4.95

O Study Guides:
O Novice — $4.95
O General — $5.95

0O 14 WPn |($4.95)

| 0 2M FM Handbook — $5.95
| 021 WP ($4.95)

[373 Dipole Antennas — $5.50
O3 73 Vertical Beam Antennas —54.95
O 1001 Circuits — $9.95

O KILOBAUD — 1 year subscription — $15.00
D BASIC — $4.85 H/76

1 All four for $15.85 B Camputer Programming Handbook — $8.95 |

O Bumper Stickers — 50¢ O Advanced — $3.96
1876 73 Binders — $6.00 U Extra — $4.95

TOLL FREE Call {800) 258-5473 or {800) 261-6771
Name

OHobby Computers Are Here! — $4.95
[1 Cash enclosed
Bill:

[1 Check enclosed [ Money Order
L] American Express 1 Bank Americard
0 Master Charge

Address

Credit Card #
Expiration Date

73 MAGAZINE @ PETERBOROUGH NH 03458
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TOUCH TONE GENERATCR BY
MOSTEK. MEKS086N produces the
dual-tone muiti=frequancy talephone
dialing signals as used in TT phonas
and auto patches. Uses inexpensive
crystal, 1 resistor and 1 copacitor.
Both tones are internally mixed end
buffered to a single autput - simple |
Two additional cutput switches con
contral timers, trensmiber, mule re-
caiver, encble oudio omp, ete. Uses
our Chomarics keyboard. Comes in 16 pin plastic DIF.
MKFOBEN. .. v.. . $8.95. . . Crystal for MKS0BEN. ... $1.90
Specs for MKS0B6N BO¢.

Kit of parts ingluding etched and drilled P.C, board and one
of our Chomerics keyboards. ..o vaniiin oia o 812.95

MC14412 UNIVERSAL MODEM CHIP
MC14412 contains a complate FSK modulator and de-mod-
ulater compatible with foreign and USA communicotions.
(0-600 BPS)
FEATURES:
.On chip crystal oscillaror
. Echo suppressor disable tone generator
.Originate and answer modes
-Simplex, half-duplex, and full duplex operation
.On <hip sina wave
<Modem self rest mode
.Selectable dato rores: §-200
0-300
0-600
.Single supply
VDD=4.75 to 15VDC - FL suffix
VDD=4,75 to & VDC - VL suffix
TYPICAL APPLICATIONS:
Stand clone - low spead modems
.Built - in low speed modems
.Remote terminals, occoustic couplers
MC14412FL 5 B T e 0 o SR
MCT4412VL. .. ...
& pages of dota

Crystal for the above.....
MCI4417 BIT RATE GENERATOR.

Single chip for gererating selectable frequencies for equip-
ment in data communications such as TTY, printers, CRT s

s

L

T

IMPLENNY

Suwys

PROJECT OFF TO A SHAKY START?
GET GOING IN THE RIGHT DIRECTION
WITH HELP FROM W TRI-TEK

RGA
GOLD CHIP

Linear Integrated Circuits

Brand new process by RCA in which the oluminum metalization
has been replaced by gold, The chip is then hermetically sea!-
ed. What this means to you Is unprecedented reliability ond
unifarmity. Plastic ports that meet mil specs!1

Tri~Tek is proud to be the first to bring this new level of
performance to you at SURPLUS PRIGES, Why buy regrades??

CA301A, .Improved, general purpose op-amp,8 pin dip..59¢
CA307.. .Super 741 op-amp. 8 pin dip. reaad2e
CA324.. . Compensated quad op-omp, 14 pin ..$1.80
CA33%4.. Low offset quad comparctor, 14 pin dip...$1.59
CA741C. . Famous general purpose op-emp, 8 pin dip.. 45¢
CA747C. . General purpese dual op-amp, 14 pin dip... 82é
CA748C. . Externclly compensated 741, 8 pin dip.
CA 1458, . General purpose dual op-amp. 8 pin di
CA3401. .Quad single supply (5-18V) op amp. 14 pin..B%¢

l;—‘\nelher super buy from RCA, CA555 fimer. 8 pin dip. 59¢

or microprocessors. (Generates T4 different stondard  bit

rates which are multiplied under external control te  1X,
8X, 16X or 84X initiol value, Operates from single +5
volt supply.  MC14411.. G ST 100 L g | ST VA
4 pages of date..a.u... o= o e ]
Crystal for the chove..... e ST

REMOTE CONTROL TRANSMITTER. MC14422P is o 22

channel ultro-sonic remate contral fransmitter 1.C. CMOS
uses little power cnd only o few external possive compon-
ents, Applications include TV receivers, security controls,
toys, industrial controls and lacks. 16 pin DIP plastic pkg.
MCT4422P. o ouvasvanns With specs. coeiaianninans $11.101

PRECISION REFEREMNCE AMP

LHO070-1H provides a precise 10.0 volts for use in BCD A
te D converters or meter calibrators. Typical initial accuracy|
is .3% (t .03V}, Comes in TO-5 can,
LHOOZO-TH. . vve i vvvvsvnnrn-with SpeCs. s isiaian 35,35

CLASS B AUDIO DRIVERS

MC3320P and MC3321P are pre omps and drivers for closs B
complementary output tronsistors.  Self bolancing ollows for
no special HFE motching of output fransistors.
MC3320F operates up 1o 30V,

ey TR N et o s S R P
MC3321 P operates up to 14V,

32b goin. ...
Specs for both, ..

POWER FET

VMPT is on N channel MOS FET copable of switching 1 Amp
in SnSeconds. Cen be used es RF power Amplifter with
power gain of 40db |

VMPT
Specs

5 DECADE COUNTER ™

MCT45348CP is @ 5 decade real tme counter with multiplexed
BCD outputs. Can be coscoded for longer counts. Typically
5MHZ operatien af 15 Volts,

CMOS structure for low power consumption. P

T B o e R A I L]

10 AMP VOLTAGE REGULATOR

MPCI000 is a 10 Amp pesitive voltage regulotor adjustable
from 2 ta 35 ¥DC, 0.1% line ond load regulation with
0.005% per®C temperature stability., Can be fold-back
limited, Here is high current, high power with minimum .

4 DIGIT GOUNTER, MMZ4CP26 is a 4 digit counter with
7 segment output. Cerry sutput for cescading and internal
display setect allows outputting of counter or set of

RCA 40673 dual gate MOS FET
21N 5485 M channel J FET

bother,
R O e e e
Specs for above: i =t Ll o P T e e r iU

internal latches. 3 to &Y operation. Great for clocks,
event and frequency counters.

MMZ4C926 - with specsheet. .o.ovviiiiienianaas $12.00

3 DECADE (8CD) COUNTER CHIP

MC14553BCP censists of 3 negative edge triggered
synchronous counters, 3 qued latehes and self scan
multiplexed , TTL compotible outputs.
MC14553BCP. .. Be = .$8.72
Spachshecks Sl REER TR LR AR 5.60

TELETYPE CODE CONVERSION CHIP

MMS220BL converts 5 level Baudot into B level ASCIl, Use

this chip to make your old TTY talk to your new computer.

MMS220B10.L L LR S Lo SRS SR TREO0
Specs For the above. ... icveciiiaiennannnn .30

MQS TIME BASE KIT,
Oaly 1" X 1.5%, Input 3 to 15 VDC, output is 60HZ
squore wave for portoble or mobile clocks. PC board is

DATA BOOKS BY NATIOMAL SEMICONDUCTOR
ng\TAL. overs T1L, DTL, Tri-Skate, etc, :.... $3.95

LINEAR, Covers omplifiers, pre-omps, cp-amps, .. $3.95
LIMEAR APPLICATIONS, Dozens of application notes and
technical briefs covering the use of op-amps, reguletars,
phase locked loops and oudio emps..... Vol 1 $3.25
CMOS Gotes, Flip Flops, registers, functionol blocks 32
MOLTAGE REGULATORS. A must for anyone making a
power supply, Complete theory including transfermers,
filters, heat sinks, regulators, etc..... o rwrelsia s b B3 O]
MEMORY, Information on MOS and Bipolar memaries
RAMS, ROMS, PROMS ond decoders/encoders,, .., $%3.95
INTERFACE, Covers peripherc] drivers, level translators,
line driver/recaivers, memory and clock drivers, sense amps
display driver ond opto-couplers. ..
{Outside U.5., add postoge for
SPECIAL FUNCTIONS DATA BOOK contains detailed
information for speciiying ond applying special amplifiers,
buffers, clock drivers, analog switches and D/A-A/D
converter products. «.oveue e nsrniscicasaraaas $3.25
AUDIO HANDBOQCK  contains detailed disqussions,
ncluding complere Eesign parficulars, covering many

areas of audic with real world design examples.,,$3.25

drilled! MIBK-60HZ. .o viiviiiananannnenaan $5.88

TRI-TEK, INC.

6522 NORTN 43RD AVENUE,
Glentale, amizona 85301
Phone 602 - 931-6949

alecironic compenents.

MEW NATIONAL BOOK---LINEAR APPLICATIONS VOL (I
Takes up where Vol | laff you——All the [atest linear devices.
Along with Vol | you have a great scurce of epplication
dota on the most widely used devices as well as new types
jUst OPPEOFING v aranaarranssssmnnnss 3 - R T )

INTRODUCTION TO MICRO COMPUTERS

New bock from OSBORME,

The first edition of this classic was o huge success. Now,
due to the growth of information on-the subject Osborne hos
expanded the work into 2 volumes, Vol | covers besic
concepts, Vol Il discusses real world micro computers.
IMC=002 Vol Liauiasciiaaniiiaiiin
IMC-002 Vol Iliyueeiiiiasiiaaaa et ciinaaioaa.. A

NOTHER NEW BOOK FROM OSBORNE.

"8080 PROGRAMMING FOR LOGIC DESIGN" explains
how on ussembly longuage program within a microcomputer
system con replace combinaterial logic ~--- for logic de—
signers, programmers or anyona wha is interested in resl and
powerful applications of the ubiquitous 8080,

[ o o E A A S ey © R P e e oots GG

We pay shipping on all orders over $10 US, $15 feraign in US funds. Orders
under $10, please add $1 handling. Please add insurance. Master Charge
and Bank America cards welcome, ($20 minimum) Telephone orders may be
placed 11AM to 5PM daily, Man thry Fri, Coll 602-931.4528. Check reader
service card or send stomp for our latest flyers packed with new and surplus
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Carl C. Drumeller W5JJ
5284 N.W. 58 St.
Warr Acres OK 73122

The
Hellbox All-Purpose Keyer

--keys, mutes, 1/R...the works

here’s a revival of
interest in constructing
low power CW transmitters.
Low power does not neces-
sarily have to equate with

crude or inconvenient to
operate. Most operators
desire automatic aptenna

changeover, and most would
like a form of keying that’ll
sifence the receiver while
transmitting, yet quickly and
automatically restore the
receiver when there’s a pause
in keying. As a bonus, it's
pleasing to have the oscillator
stay on continuously while
the receiver's silenced, and
turn off when vyou’ve sent
that dah-dit-dah and started

listening.
All these desirable
characteristics can be

incorporated into your
transmitter with little work
and very, very little expense.
In fact, most of the needed
parts probably are collecting
dust in your “hellbox™ right
now.

Here’s what you'll need.
Five diodes that'll handle 20
or 30 wvolts and a couple
hundred milliamperes. A pair
of electrolytic capacitors, at
least 15 or 20 volts and the
more microfarads the better.
Two more capacitors, these
35 or 40 volts, one of
moderate capacitance and the
other very large indeed. A dc
relay  (maybe you'll need
several in parallel to switch all
the circuits you're planning)
of the 24 volt "buck a
bushel” variety that clutters

up every hellbox; check it out
to confirm that it'll follow
the usual pattern of pulling in
at about 15 volts and not
dropping out until the voltage
is reduced to around ten
volts. You might have to buy
that one big capacitor, but all
the other items should be
available from your collection
or mooched from a friend,
one who'll thank you for
reducing his inventory.

Take a look at the
schematic wiring diagram.
Note that it uses 6.3 volts
from a filament transformer,
jacking it up with a
rectifier-tripler. The
multi-contact relay can be

used to key the oscillator-ON--

and hold it in that state as
longas you're transmitting, to

] DSCILLATOR KEYING

RECEIVER
l ANTERNN&

TRANSMITTER

= h]

TRANSMITTER

( RECEIYER MUTE

o0V

CLCK
FILTER

100V

15-30£ 34
Lail 3 L

o |

10C0uF
. “Trasv
g AT |
———= 20 t‘:vj KEY
| s 4 L

&

Fig. 1. Relay. multi-pole, double throw, with a coil that pulls in the armature at 75 volts and
has a 10 volt armature dropout point.
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transfer the antenna from
receiver to transmitter, and to
silence the receiver. Don't try
to add an additional function
of a sidetone keyer. Better
use an rf-powered tone
generator for that! The
hold-in time of the refay is
determined by the
capacitance of the output
capacitor working in
conjunction with the dc
resistance of the relay.
Because of this latter variable,
it’s not feasible to assign a
value to the capacitor. You'll
have to experiment until you
find what it takes to hold the
relay in the brief period that
is compatible with vyour
operating habits. To eliminate
sparking at the key contacts
(originating from the keyer
and not the transmitter), a
low-value resistor (15-30
Ohms) is used in series with
the output rectifier. (The
rectifier serves to isolate the
keyer from the keyed stage.)
Another diode isolates the
keyed stage from the keyer’s
voltage supply.

The keyer can be built on
a small piece of perfboeard,
small enough to be tucked
away in most any transmitter.

The use of this keyer will
make operation of a simple
transmitter almost as
convenient as using a
sophisticated transceiver. It'll
richly repay the small effort
of building it. And, besides,
building is fun! m



. CLOCK KIT
*22.95

6 Digit .33 LED
12 or 24 Hour

The nicest looking, most durable, most RFi proof clock on the market.

Features include: extruded aluminum case in & colors, Polaroid lens filter,

guality PC boards, and line cord transformer. A complete kit — no extras regquired.
Colors available: black, gold, silver, blue, bronze (specify).

Mobile Version, .01% aceuracy, 12 YV de . oo oottt it et e i e i e e $25.95
o T el s DR AN LT b e At IA] T S A ot PO S O $24.95
Time base kit, use withany 80 Hz clock . .. . . .. ... .. . ... $4.95

12/24 HOUR 6 DIGIT
LARGE .47 DIGITS

LOW COST

310-95

DC-4 includes all parts and switches, does not include PC board, case or fransformer. DC-4
will not fit In case as shown above. Case size required, 3" x 5" x 4",

CLOCK

PC Board, drilled and etched, 37" X 87 .. o ittt i i $2.95
Transformer, line cordtype, T2 V a6 ... .. ittt i it e i ea e et iaean s nan 1.98
Transformer, lug mount type, 12V 8C ... ... it ie i it et iaananeannnns 1.49

CALENDAR-ALARM-CLOCK,6 DIGIT

Features:

® 5 Digits .5 high LED

® 12/24 hour format

® Calendar, keeps
days in each month

® 7001 chip, does it all!

® Time dispiayed 8 sec., date for 2 sec or time
only, date upon request

® True 24 hr. alarm with sncoze

® Radio timer, to 9 min, 59 sec.

® Bastery back-up, on chip time base

track of

Kit includes alt parts, switches, PC board, transformer less case, size

required, approx. 3" x 6”7 x 5" $3495
regulator provides adjustable 36 to 15
o el Vvolts at 100 mA, while a stable 3
eter terminal regulator produces 5 V..at 1
30 WATT Power Amp 600 MHZ PRESCALER Amp. Novel 2 transformer design

$44 .95 KIT
assembled . . $59.95

Extend the range of
your counter to 600
MHz, Works with
most any counter. Available with most any
counter. Awvaitable kit or assembled and
tasted. Specify +10 or +100 with order.

The famous RE class C power amp now
available mail order! Four Watts in for 30
Watts out, 2 in for 15 out, 1 in for 8 out,
Incredible value, complete with all parts,

instructions and details on T-R relay. Fully
stable, output short proef, infinite VSWR

protected! Case not included.

Complete Kit $22.95

741 OP-AMP SPECIAL 10 for $2.00

Take advantage of a special one time deal on factory prime mini-dip op-amps. These
were house numbered for Xerox Corp., but alsa have the 741 number printed on them.
This is the LOWEST price in the USA!

FERRITE BEADS with infoand specs ....... 15/%$1.00
GHoleBalunBeads .. . ... ...... .. .o...... 5/$1.00 1C SOCKETS
" T4PIN ... .... 25 50/10.00
SLIDE-POT — 10k lineartaper .............. 4/51.00 16PIN ... 20 50/12.50
1000uf 15V FILTERCAP ... ........0.o... 5/51.00 | 24PIN ........ 50 10/ 450
A40PIN ........ 75 10/ 7.00
BN 2EADIODE, il LUl el Y te sk 5/$1.00

ramsa2y elzcironics

P.O.Box 4072A, Rochester NY 14610

FM Wireless
Mike Kit
$2.95

r

Transmit up to
300" to any FM
broadcast radic.
requires crystal

Sensitive mike
ceramic or dynamic mike. Runs on 3 to
9 v.

input

LED BLINKY KIT

A great attention getter which alter-
nately flashes 2 Jumbo LEDs. Use for
name badges, buttons, or warning type

panel lights. Runs on 3 to 9 volts.

Complete Kit $2.95

SIREN KIT
$2.95

200
audio cutput.
3-6V  opera- R
tion. Uses
3-45 Ohm
speaker.

m W >

TONE DECODER KIT

_A complete tone decoder on a single
pc board. Features — 400 to 5000 Hz
adjustable frequency range, voltage regu-
lation, 567 |1C. Useful for Touchtone
decoding, tone burst detection, FZK
demod, signaling, etc. Use 7 units for 12
button touchtone decoding.

$4.95

Complete Kit, TD-1

POWER-SUPPLY KIT 15V, +5V
A complete bench supply! Dual tracking

SEND 25¢ FOR CATALOGUE
FREE WITH ORDER

permits, 110/220 V operation. Complete
with all parts except case and cord.
PS-3 Power Supply Kit $14.95

DECADE COUNTER
PARTS KIT

INCLUDES @ 7490A decade counter

® 7475 latch
$2.95

® 7447 LED driver
® LED readout
® Current limit resistors

Complete with instruction and details on
how tc build an easy, low cost freg.
counter,

INTEGRATED CIRCUITS
LMS67 .. .... 1.75 MC1488 ....... 75
LM565 .. ...... 75 MC4024 . .... 1.95
BER L 50 74107 ......... 35
e T 85 74143 ....... 3.50
7490A ........ 59 7805.......... 99
T e i 85 309K ....... 1.19

Satisfaction guaranteed or
money refunded, COD,
add $1.00. Orders under
$10.00 add $.75. NY resi-
dents add 7% tax. .
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Corrections

“"PROGRAMMABLE CW ID UNLT""
{October, 1976)

Some suggestions in conjunction
with the “Programmable CW ID Unit™
published in the October issue of 73
Magazine on psge 52: 1t has been
found that for some unknown reason,
the switch debouncer circuit will not
prevent bounce when the clock is fed
from 1C1-11 as shown. The fix, if the
unit you build has this problem, is to
remove the wire from 1C1-11 and
move it to 1C4-10. As an electronics
engineer, | must confess | don't fully
understand why the debouncer
doesn’t debounce at that point, or
why it does at the other point, which
is (logic-wise) the same, but if you
find you have the problem, that's the
Fix.

Anorher suggestion is to change the
values of C1 and R2. As shown,
nothing is wrong, but the .47 uF
capacitor is an awkward value forcing
a large capacitor or an electrolytic
capacitor. A bettar choice is to replace
C1 with a .05 uF disc ceramic, and
repiace R2 with a 1 meg variable
resistor, These value changes give the
same range and in no other way affect
the operation of the circuit.

There are no other known errors or
problems with the circuit other than
that my mail tells me that many
people are having trouble getting the
MC14562CF shift register. This IC
may be obtained from me for $10.00
including shipping, or a complete set
of all ICs required may be obtained
for $13.50.

C. Warren Andreasen WAGJVMM
Post Office Box 8306
Van Nuys CA 91406

“BAUDOT TG ASCH™

(November, 1976}
| just received my November 73,
which includes my Baudot to ASCII
conversion program. And, of course, |
immediately noticed that | let a few
errors slip by when | reviewed the
proof you sent me. The only error
likely to cause any problems occurs in
line 440 of the program. This line

should be corrected to read:

00440 0831 85 80 BITA = $80 test
bit 7 set?

Of course, | corrected the error
when | first ran the program - but
forgot about it when running off the
copy 1o send to you. Naturally, a
programmer  with several months
axperience and a thorough knowledge
of the program would immediately
spot the error.

My check for a charter subseription
to Kilobaud is enclosed. Sounds like a
good place for me to share some of
my happy experiences with my
SWTPC system {and maybe a few of
the frustrating moments too!).

Mark Borgerson
Corvallis OR
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Fig. 1. (page 177)

Fig. 2. (page 118]

Fig. 3. (page 118)

“SIMPLE GRAPHICS TERMINAL" caption for Fig. 2 should read
{September, 1976) "AT-AI0—pin7to+15V. .. "

Please note the corrections to my Steve Ciarcia

article as shown in bold on the accom- Glastonbury CT

panying schematics. In addition, the

az pF

15 PF

a3eE

1577

33FF

2P

32PF

22 PF

zve
3P

/|u\: POT
A1

PIN 14 O COADIG

PIN 7 ON COAB G



“THE S38 IS NOT DEAD!"”
{November, 1976)

There's apparently an error in cne
of my circuits (“The 538 Is Not
Dead!”, Novemnber, 19786, Fig. 1, page
88). A dropping resistor {18k 2, 1 W}
was left out, between the +100 V bus
and the cathode of the 33 volt zener
diode.

Hank Olson WBGXN
Menlo Park CA

“ASCII/BAUDOT WITH A PROM”
(June, 1976}

To builders of the BAC-2 Baudot

ASCil converter: The purpose of this
letter is to document all the known
“bugs.”
1. Pin 1 of U8 goes to pin 10 rather
than pin 14. This sets up a start bit by
pre-clearing the 7474 to a zero. This
was @ bug in the 7T7L Cookbook by
Lancaster that | garbled in drawing
my diagram (| had found it in my
original unit}.

2. B4, B5, and BG go to pins §, 6, 7
on U6 (8223}, rather than pins 4, 5,
and 6.

3. In Fig. 4, B5 goes to pin 12 (not
11) and B6 goes to pin 11 {not 12).

Since the article was published, an
outfit came out with a board to
convert the CT-1024 {TVT-2) to a 64
character line {still 16 lines down the
page}. 1t really works well on my unit
and improves the perfermance
tremendously. They want $5 for a
stmall board and you supply a 74193,
7485, 7404, and 7400, end a .1 uF
cap. It takes about 2 hours to install
the modification. The address is:
Digital Designs, Box 4241, Victoria
TX 77901.

They also have the circuitry worked
out to add scrolling, but stated they
were not sure if people were inter-
ested. The board for this would sell
for about $16. If you are interested,
please let them know so thai they
decide to go into production {1 want

one tooll].

Hope this is of some help and that
your unit is working for you. Please
send an SASE, which Fll keep on fils
if any other developments come up.

Dave Guthrie WBLNY
2956 London Wall
Bloomfield MI 48013

NEW PRODUCTS: EICO DLP-6
(December, 1976)

My apologies for having neglected
to include the accompanying |nter-
pretation of Indicators table with my
review of the EICO DLP-G.

Dr. Jack W. Crenshaw
Huntsville AL

Indicators

High Low Pulse
Off Off Off

Off On Off

On Off off

Off On On

On Off On

On On On

On Flashing Flashing
Flashing On Flashing

Meaning

Open Circuit

Dc Logic Low

Dc Logic High

Low with short, regular high pulses
{more frequent thar 4 Hz)

High with short low pulses

Square or rectangular waves (Relative
brightness of high and low indicators
gives a rough measure of duty cycle)
Logic high with intermittent low
pulses (1f pulses are less than about

1 ms, flashing of low indicator will be
invisible)

Logic low with intermittent high
putlses

AMSAT

AMSAT-DOSCAR 6 AND 7

ORBITAL DATA CALENDAR

In cooperation with AMSAT, Skip
Heymann W6PAJ has published an
improved AMSAT-OSCAR orbitaf
data calendar contatning all orbits for
1977 for both AMSAT-OSCAR B and
AMSAT-0SCAR 7. Designed so that it
may be hung on the wall, the calendar
in¢ludes information on the operating
schedules and frequencies for both
spacecraft, and also the telemetry
decoding equations. Also included is
step-by-step information on how to
determine times of passage of the two
satellites.

The orbital calendar is available
postpaid for $5.00 U.S. funds or 30
IRCs ($3.00 to AMSAT members, and
free to AMSAT Life Members}). Quer-
seas orders will be airmailed, Orders
and payments should be made to Skip
Reymann W6PAJ, P.O. Box 374, San
Dimas CA 91773. Please include a
gurmmed, seff-addressed label with

your order to speed up processing.

Proceeds from the orbital calendar
benefit AMSAT.

SCHEDULE CHANGE

Effective October 3, 1976, all GMT
Sunday descending node {south-
bound} passes of AMSAT-OSCAR 6
have been considered as o passes.
The transponder wiil be turned on by
AMSAT telecommand stations when-
ever possible se these orbits can be
used for two-way communications.
The reason for adding these additional
passes is because the satellite’s orbit is
such that AQ-8 is in total sunlight
according to NORAD tracking data.
Qur telemetry Trom AQ-6 indicates
that the temperature on board is still
rising and is almost at a peak which
would confirm the NORAD data.

Because of this, it is necessary to keep
the ftransponder on for additional
orbits to help keep the battery from
overcharging and thus overheating.
Even though the satellite will be in

4S8N (left) and DJ4ZC (right) inspect a model of the frame for the Phase 11/
spacecraft at a recent AMSAT meeting held at Greenbeft, Maryland.

total sunlight for a number of menths
1o come, it can’t be left on all the
time since the solar arrays can't pro-
vide all the power required to run the
transponder. The battery must pro-
vide the balance of the power re
quired, and can’t do this if it is not
allowed to be recharged on a regular
basis. This is the reason for -the.
scheduled off days.

The new schedule for AMSAT-
OSCAR 6 is: The transponder will be

Same day shipment
First line parts only. Factory
tested. Guaranteed money

back. Quality IC's and other
components al factory prices.
INTEGRATED CIRCUITS

400TIL
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turned on for two-way communica
tions by users on all ascending node
passes on Mondays, Thursdays and
Saturdays and for all descending node
passes on Sundays, GMT. This sched-
ule of ar orbits will remain in effect
until further notice. If the battery
voltage drops below a certain point (a
telemetry channe! 3A eount of 52),
the AMSAT telecommand stations
have been instructed to turn the trans-
ponder off immediately.

P.0. Box 4430M Santa Clara, CA 95054

{408) 988-1640

TERMS: $5.00 min. order U.S. funds
~ ~... Calif. residents add 6% tax.

FREE: Send for your copy of
our 1976 QUEST CATALQG.

Include

:13¢
ELECTRONICS

stamp.

HEYEREO4  1:35 CLOCKS

Not a Cheap IC UPDATE

Clock Kit $17.45
Includes everything
except case.

2-PC boards, 6- 50 LED
Displays, 5314 clock
chip transformer, all
components and full
NSiructions.

Foreign, $6.00

MASTER MANUAL
Complete IC data from

all Manuiacturers. 14.000
aross references. $30.00
with update service.
Limited quantities avalable
For postage add $2.00,

Miles Per Gallon
Circuit

Digttal Flow Sensor  $28.50
Speed Transducer  $ 8.00
(Spacify car make and year)
CMOS Rate Multipliers $18.85
2. 50in. Displays ~ $ 2.50
Includes Circuit Description
PC Board not included.
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FAIRCHILD
L

ANNOQUNCES THE

FAIRCHILD

son state. T ECHNOLOGY KIT

® FOR THE EXPERIMENTER WITH TASTE FOR “STATE OF THE ART” PRODUCTS
@ COMPLETE SPEC!FICATIONS ARE PRINTED ON THE BACK OF EACH TECHNOLOGY KIT

FTK0020

FH FTRONID

HSULID STATE

TECHNOLOGY

TERIERD EED LEMIE

- TECHNOLOGY BY
W T e -

FTKO020

TYRIGAL ARPEICATION

FTKO0106

o1 i L ]
HOLID S04TE

TECHNOLOGY KIT"
automobile clock

- w

FAIRCHILD

EAIRCHILD
CARD FRONT . CARD BACK ‘ CARD FRONT
DIGITS PHOTO ARRAYS
FTK0001 0.5 High Common Cathode Digit $1.00 FTKO040 9-Element Tape Reader Array 16.00
FTK0002 0.5" High Common Anode Digit 1.00 FTKO0041 12-Element Card Reader Array 24.00
FTKO003 .357 High Common Cathode Digit 75 FTKDO42 Reflective Opto Coupler 4,00
FTK0004 0.8" High Common Cathode Digit 2.00 COUPLERS
FTK0O005 -0.8" High Common Anode Digit 2.00 et . l ——_""""P E « I it 300
" - eneral Purpose Opto Couplers /
0.8 HIGH DISPLAY ARRAYS FTK0051  Darlington Opto.Coupler 1.00
FTKOC10 12 Hour, 3% Digit Clock Display 7.00 MOS CLOCK CIRCUITS
FTKO0O11 24 Hour, 4 Digit Clock Dispiay 8.00 F ot ETe o e, 25!
igital Clock/Calendar Circuit 4
_LED LAMPS (ECM7001)
FTKO0G20 10 Red LED Lamps 1.00 FTK0401 Digital Clock/Calendar with BCD 7.00
FTKOG21 b Mixed Colored LED Lamps 1.00 Qutputs {FCM7002),
FTK0022 10 LED Mounting Clips 1.00 FTKO402 Direct Drive Digital Clack Circuit 5.00
FTKD023 5 Three Piece LLED Mounting Adapters 1.00 with AC Qutput (FCM3817A)
PHOTO TRANSISTORS FTK0403 Direct Drive Digital Clock Circuit 5.00
3 with DC Output (FCM3817D)
FTKO0030 5 Flat Lens Photo Transistors 1.00 FTKO405  Direct Drive Digital Clock/Calendar 6.00
FTK0031 5 Round Lens Photo Transistors 1.00 Circuit (FCM7015)
FTK0032 3 Flat Lens Photo Darlingtons 1.00 KITS
FTKOD33 3 Round Lens Photo Darfingtons 1.00 FTKO106 Automobile Clock Kit 40.00

o THESE PRODUCTS ARE
PACKAGED FOR
DUTSTANDING WALL
DISPLAY APPEARANCE

1
e fULL FAIRCHILD
L

PRODUCT LINE
TO FOLLOW

o DEALER'S AND WHOLE-

Satisfaction Goaranieed. $5.00 Min. Order. U.S. Funds.
California Residents — Add 6% Sales Tax
Send a 24¢ Stamp (postage) for a Free 1977 Catalog

1021-A HOWARD AVE., SAN CARLOS, CA. 94070
PHONE ORDERS WELCOME — (415) 592-8097

SALER’S INQUIRIES
INVITED — PRICE
LIST AVAILABLE.

« BUY WITH PRIDE THE
PRODUCTS BUILT BY
THE INDUSTRY'S

|
J LEiDER _FAIRCHILD
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400  Pin-out & Description of 5400/7400 1C5 $2.95

Linaar Fin-out & Functional Description
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50 PCS. RESISTOR ASSORTMENTS $1 75 PER ASST.
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[{iEsE T

MOLEX PINS

intendad lor ust 3s an inexpensive substitute for 1C
sockets. Also perlect for use a3 hoard connectars
and In subassemblies.

SPECIAL — 100/1.49 — 1000/12.00

1021-A HOWARD AVE., SAN CARLOS, CA. 94070
PHONE ORDERS WELCOME — {415) 592-8097

All Advertisad Prices Gaod Thru Decembar
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The STAR Series provides a new dimension of
antenna size, shape and versatility for
today's ham. The success of these antennas
IS based on their combination of per-

formance and small physical size. ldeal for
apartments and urban installations having
limited space, the STAR is an antenna even a
neighbor can appreciate. [0 The STAR
antennas are modified magnetic loops* {not
halos or electrical lcops) with the benefits
resulting from this design. The extremely
iow E/H ratio in the near field eliminates
the need for a ground plane or radials and
greatly reduces absorptions and ground losses. A

shaped RF current distribution along the driven element

Star 20 shown (mast not included)

produces resonance and a nominal 52 ohm input imped-
ence directly, without the use of lossy matching net-
works or loading coils. A low angte of radiation resuits and sharp nulls are formed which
can be oriented to minimize QRM. No antenna resonances occur at harmonics of the
fundamental, suppressing TVi radiation. The above factors combine to produce a horizont-
ally polarized signal with gain over a vertical or dipole, wide bandwidth, and low noise

STAR 40 (MHz)

7.0 7. 78
1 I

7.3

sl

TYPICAL VSWR (52 chms al resonance)
VSWR

14.0 14.2 14.35

STAR 20 (MHz}

pickup. STAR antennas can be phased to
provide gain and directivity comparable to a two
element beam. The antennas are circular in
cross section with spokes radiating from the
mast hub tc provide rigid -support. The
antenna elements are protected within a rugged
polyvinyl chioride frame which can be painted.
When horizontally polarized, wind survival Is in
excess of 100 mph. The STAR_ series of
antennas are capable of handling legal power
and can be mounted for either horizontal or
vertical polarization. The STAR 20 and the
STAR 40 can be stacked vertically on a single
mast if desired.

To introduce the STAR antennas at the lowest cost, they are available factory direct only
from the address below. Complete instructions are provided for assembly and tuning for
optimum performance at your QTH. State whether the STAR 20, STAR 40, or both are
desired. Send check or money order to the address below. California residents add 6%
sales tax. Antennas will be shipped by UPS.

*J.M. Boyer, “The Surprising DDRR Low Noise Antenna,” 73 Magazine, September 1876, pp. 42-45.

STAR 20 (20 meters): $38.95
Weight: 10 pounds
Dimensions: 46” diameter x 2.5” depth

STAR 40 {40 meters): $49.95

Weight: 20 pounds

dimensions: 80” diameter x 2.5” depth

The COM % STAR Corporation

AMATEUR RADIO DIVISION

1926 S. Pacific Coast Highway e Suite 233 ¢ Redondo Beach, CA 90277
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For the first time anywhere, Poly Pak
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I way. Raw

i
14-WATT METAL FiLe

150 for
$1.98

100 %

motal Bln  resls-
tors. Long lsads, 14 83413

BARREL NIT 132
JUMBO RED LEDS

15 for $1.98

100 % tnaterial, wrer can-

BARREL KIT 3170
TEGMINAL STRIPS

$

toasl Paclory mixed,

cellation factory | Bat

dumps, 3V 10 mils. For | but nicely asstd 250 pes
1607 of prolects, red lens, | approx. Quite & eaving.
Cat No. 153389 Cat. No. 153088

Avy, Ship.
Wr. & ozs.

throughout the United States buy
from yarious factories . . . their aver-
runs in harrels, Poly Pak has done
the same. Thercfore you are getting
the same type of material as the
RE-TESTERS DO!

FEST 'EM YOURSELF "N SAVE!

@ money paop
Lharanses

BARREL KIT 167
ROMS-RAMS-
REGISTERS
1-1b. $1.98
wilh kpprox count of 8O0
pes. You get move. Mostly
marked, mostly National,
Sorme 40 pina, LAIQSS

BARREL MIT {186 [ @
LOMQ LEAD DISCSL%
4 ozs- $1.98

o counting makes i “mo
you get 159-pe, kit (=p-
prox}. All marked, 1G0%.
Cat Ne, 123089

here A
{s'a true! 20 ki o
£ hoards 2t
tem ey Wt 12 oms:
. 1A3528

1.9

hﬂm;,, Tesistor
srnasformers, £°°
odes, ete, Do B
pretc;rrnlk:d.r i

BN, ia34a

BARREL KIT 718
MIN] TRIM POTS
L1 or

BARREL KIT J181
‘POP' PLASTIC
TRAMNSISTORS

A | 25 for $1.98
ulnes 108 to 1 meg §§33%D_4'- with Tome
cem. What a bur. Siome | G000 5 g o0 T mater

mrn, Yy W. W oz, Cat Ne. 183343 Iox

IAXTE

BARREL KIT 516 0-

No. 143330

LM3(5EC TD-3 V.R.'s bar-
Taled, Bot by the pound,

Centr

BARREL KIT 158 _
_ [MORULAR SWiTCHES
;

alab

aiitches. makers ~

tesa. Dode. Epdl, sre. Braad

new. Cat. No. . 1A2150
ke e =

BARREL KIT ;157
SOLEX CONNECTORS
r

nioks, asst. factory over-run.
N0 PICEEE! Mixed in bar-
rols.  Cat. Mo. 1A3324

BARREL KIT 154
CLOCK CHIPS -~
20 for ., =il
$1.98 -~ =1

We gathered an assoriment
of clock chip, alk
dac, beepera, who knows,
ali mixed. Cak, Nay 1A 3308

BARREL RIT #151
INCANDESCENT,

15 for $1.98

Tmporter_sez, “Name sour,
price”. Herd to find 7-seg.,
5V reagonts. How good,
asst sizes, we don’t kmow.
Can't test ‘em. 1ATIGE

1.
Cat. Mo
BARREL KIT ;149 BARREL XIT 145

ROCKER SWITCHES
25 for

13

oa. 51.98
Barrals "o barrels, so many,

our - guatomen should et
the deal. No, 1543303,

iniature iransformer back,
again. Asszt, outputs, inter-)
s¥ngo and audio, Onlv 17
sq. Wi 2 1bs, 143294,

BARREL KIT ;144
RCA PHOND PLUGS

BARREL KIT 7143
75-PC TRANSISTORS

BARREL XIT 7340
LAMPS, INDICATORS

BARREL KIT 7138
PANEL SWITCHES

BARREL KIT 7134
R CHIPS

BARREL KIT 7131

TANTALUM CRYSTALS!

lbs into barrels.

Includag

$1.98

or e = ELECTROS"
40 for $1.98 J ($1.98 =8 L Dl _ - 12 for$1.98>
1,000,000 RCA phono plaits I $1.9 - . st 1.98 0 for $1.98 Large U.5. maker dumped
e, ADROROPES| 100 %  material, T0-92,| Precidiony wmini lamp - |Did vou hear of OAKT hn- |ndyico T Mixea, “marked prime, top |frequenny marked
et S et ] BTN Qiswgn\inuﬁ‘d lines, metal, Danel, with  mtg other eqpt maker Barreiled | MMGTS6. 38 st E. | Erade” asst. values, veit- |crystals
- inha | ENPE  mixes wi npns, are.  Lamp_ i *a |adl by i 1 = bl i b 2 “+ h $5
100 % material. 1A3293 | 5N:4qq-1-2.3-4. 1A3290°| overstock. Ne. 1A 3397  |tric, slides, ora 8% gge [tested.” €3 Ne..1ac268| 2F°S. Gat. M. 142255 pi mﬁc 1B
i BARREL KIT 126 BARREL KIT.1118, BARREL KIT f118 BARREL NIT'F117 2
 BARREL KIT #127 UPRIGHT ELECTROS | PRECISION MINI SCRS OETICAL FINENRS ote
AXIAL ELECTROS = RESISTORS A 100 v 3 20-MIL
L : L40 for 237 good | 50 for $1.98 1A3208
Large migr dumped 1.00's o 100 for $1.98 UNBELIEVABLE! TG -
i

knows?

%1.98

All tlie tiny Jedy, mxind
right of Monsanto, Litro;
variety of oolora,

50 % or hotier,

Yield
AATIFE

up.

Iraf o 300mf iz mixture

1 Designed for

plastic SCRS in barrels . ..

4 L) Il
Fiber optica factory hank.

) i printed euit work. 14, [#ite from factory. Includes| ruptey purchase! High qual.
T of voltages. 100% marked| T4 w Marked va‘ues, 1 and [#li voltages up thru 200| jty, mont-commonly used [gut a zilllon of ‘em. Used
¥ =i n good. 1A3226 2% vulues.2 08, 1p3205 |[PrY. $A3138 alze  (20-mll}, CLEAR. ‘f‘o: 10 zockets. ete.

BARREL KIT j108
TERMINAL STRIPS

100 for $1.98

Wide asst, of terminal strip
| connectors,. from 1 comtact

Strip

borrel dump is your gain.
Wh, L Ib catHo. 183136

BARREL KIT {105
MINI VOLUME
CONTROLS
25 for $1.98°
-Million pes of 1805,
GOE mini pots, <ceramic
tase, long shaft. Eqpt mak-
er unloada, 1A3058

manufacturars

BARREL KT
REGTIFIERS

100 for
osmetic rejects,
businesa!

$1.98

aloctri-

y
BARREL 91

BARREL KIT /88
LITRONICS LED

I

SHYER MIC = {READDUTS S
A1.0]0 for $1.98 (10 for $1.98\s
xlal, red case, varfety of [7i7s 72T ingles, tri-
phrsical sizes & valnes, ,,fel,s'm. ‘3% To0ee. Bor
" |Cat.No, 143018 from factory. 3l mixed;
have fun!No.) 1A2861

BARREL KIT f104
SLIDE VOLUME

BARREL KIT #1011
RESISTOR SPECIAL

BARREL KT 790 @
CELLS. ]
10 for $1.98

BARREL KIT $83
PHOTO ELECTRIC H T

CONTROLS 200 for ., .= DO 10 i
10 for iy h Resistor  factory” iried  tyl
v TEe Asst. GE types, ODS typos. frool us by mixing 1004
51_93 Inclndes: %s, Y4, %a. 1. 3| Mixed by factory. Big Job |color-coded resistors ©
walters, cmrbon. 8 0|4y ug to separate. 100 % [harrel, But value is thera.
Cat.No. 1A305T 100 % goed. 1A 3054 | good. Cat,Np, 1A 3052 4 o 1A3046 Untesten
BARREL KIT #87 BARREL KIT {86 BARREL XIT 483 FUARREL KIT fB1
ATIONAL IC BONANZIAHOBBY LEDS 15 for 51 SUBMINI RESISTORS
100 for for .= iM.3a0T 200 for
$1.98 J Untested. | YOLT REG 4 -
Types 8000, Tab0 serics, { Wow! A Litronics dump of| Factory rejected “them 1or | PG, upright lype, color cod-

DTLs, ROMs. registers, clock
& cale. chips, limenrs, ete,
Cat.np. 1A2860Untested.

BARREL KIT 778
1-WATT ZENERS

Faciory same as 300-mw's,
Neve
8, 10,
glass. Dy
at.No. 1A 274K Uniesiea.,

A3204
100 for $1.9§

10-sec-again offer, 4,
L5V, under

BARREL KIT ;75
400MW ZENERS

150 for 51.98

. | Pactory cut of biz! Amaziax
1 6, 8, 10, 12 to

Youtest, Hermetically sealed

glass pak. Double ples.

Cat-Mo. 182740

rBAREEL MIT §73
TRANSISTOR g
ELECTROS

50 for $1.98

We don't wish 1o separate
wide asst voltages & values,|
up to 300 mi.Car. 1AZTAT

18Y.

ull kinds of mixed discrete
LEDS, shapes, colors, good,
ooz, elc. 1AZB59,

Iength of leads, May include
5,6,8, 12,45, 18, 24 volin.
Power tah Cat. 1A2638

ed, Ip watl, Assi valoes.
Came lo us in s barrel.
Cat.No 1ART 36 100 % 500]

BARREL KIT 71
CAPACITOR SPECIAL

100 pcs.
$1.98

micks. moldeds,  pimstics.

ceramics, discs, ete, Nifty g
L A7 381

100 % gopd Cat.No

BARREL KIT /68

2 WATTERS /

100 for
$1.98 %= oo
murked. Cat.No, 1AZ2735

Rl B L L
BARREL KIT £61

POLYSTYRENE CAP
100 for
$1.98

Figest caps made, As a gam-
ble we bought 10 barreks
from fuclary, mixed values;
all good. Cat.Mo. 1AZT29

BARREL KIT 65
MIXED READGUT !

10for$1.98
Factory Tretu Euc
oumbers as MAN-a%:, MaN.
7's, MAN-'s. 11 harrels &
By time 1o separats,
Cat.Nor 1A 273FUntestsd,

BARREL KIT 758

SLIPE swrrcuzs%

BARREL KIT 56
POWERS! POWERS}
i+

BARREL KIT 54

BARREL KIT f48
G.E.- 3.5 WATT

BARREL KIT 540
PNP HIGH-POWER

BARREL KIT ;36

BARREL KIT ;37
2N3055 HOBBY

1 AMP “HULLETT"

100 for_ || AMPLIFIERS TRANSISTORS TRANSISTORS RECTIFIERS Untested
$1. 25 for 20 for 15 for 100 for $1.98
d . dlstmbator el d | Bargain of a lifetime! All Famous style, t 1i-
. fRams dgmetier, coner [Pevee A § et Ae|  $1.98 $1.98 "N g1.98 Amen Sibon, asia
ot resistors 3 to 7 walts, “blisdor digit” types, Malti- | Hobby type, factarys ral. | Popular  zermapium  T0-3| Paliguts of the famous |ali types of woltag
Cat.No. Cat. No. 1AZrza plexed. Car No. pA2722 | out*. 1A-2624 U case 1A2618100% good| 2N30535. 122617 100% [1EV.CatNo. 142615
SARREL KIT 535 BARREL KIT 731 BARREL KIT 736G _ BARREL KIT iZ6 BARREL KIT 25 = BARR 3
NEON LAMPS METALLIC PREFORMED PLASTIC METAL CAN il nlppeiLa:'vTLE}:%
RESISTORS RESISTORS TRANSISTORS TRANSISTORS 100 for 60 f 1.9
$1.98 Giix ,A00 for $1.98 | 200 for $1.98 | 100 for 100 for $1. 90 ot 72 or $1.
Famous NE-2's the finess resistor  raade. | e St sor! pit by $1.98 Untosted. | Iecludes TO-3, T0-1, T0-| S0t 50 por, it
TiFor Mostly 3} watters, 1% 100: 100 55" wattery Type TO-92 (TO-15), allf L5, etc. asforted 2¥aum| marked unly. Long icads
atre , bacrel 3 L = 5. anufa g rtv of | bers. utmarked ete. . - ;
veatage CatNo atues: Catifio: IAzecs | Mo 1A2608100% pood| BEWIETL TAlta ™| Cotha iA2c03 Gaemed | O3t 122598100% good
v z 21 BARREL KIT 515 'BARREL KIT £12
= :'I.l';’;‘nl:t:"l%?mn MOSFET BARREL KIT ;14 POWER TAB
A c_K_S d PRECISION RESISTORS
Poly Paks C-R-A- - i for TRANSISTORS ¢ e
$1.98 60 for $1.98
' ' Prices F Marked ..,.‘,’““' wed, Io. | Ail 4 lepders TO-15 ecase $1.98 /
unmarked, Io. | Al 4 leades Sl :| Marked and ked . lastic 10220
ternal oumbarsof et | inciedes” URE | rneiiess 1. T welts Mo, AARAZS gn;mfa :-.z.{f nuizbase.
B = ot No. A2326 Test
1 — | Cat
BUY 100 BARREL KiT 751 BARREL KIT 310 BARREL KIT #8 BARREL KIT 17
BUY ANY 10 A POWER TAB 47| ROMS-REGISTERS SUBMINIATURE
TAKE 15% AKLZS/D—[ TBAI%SIS"ORS 75 for 4 IF TRANSFORMERS BONANZAL ¢,
S A TEn7agiN 78  LIsniaieod LES 198 - $1.98 el e 3$2 5
L - L] 'y mazing, inciudes hSkes
0 TVPEITSE% 16 | © snyaazN .53‘ [ sizass .‘§N. plastic TO220 type. [28 to 30 pin devices . Antenoa, who
(] SN7 OO 3016 | Tjsnzaasn .69 | [l SNZA98R Amsorted 2N numbers macked, internal  fectame | From transisior radio man. |iniues, styles, bix onas ——
[1SN7adeN 19 Eéﬂimm Mo, 1A2425 Untested. [numbers.vio LA2424 Untesq WAC1Srers. 100 % 142422 Bomall ones. Cat.No. 1A2421)

[1SN7440N
7} GN7241N,

©Poly Paks

SN74113N

Inc® wakefield, Mass., U.5.A. 1876

BARREL KIT 54
+4000°’" RECTIFIERS

BARREL KIT £
1N4148/914

e

BARREL KIT ;2

: BARREL KIT g1
LINEAR OP AMPS,

SN7a400 DIP IC™S

s pirs
g | O TN 1 for SWITCHING DIODES | DIFS 785 for 75 for $1.98

16| O 5’”::?;: $1.98 Untestad. 1()0 for $1.98 | i=d $1.98 Marked Lo andfor with 50|
4s | D sNzar2y 1N4000  terjes. May in- [Imngine famous switching | 3ray inelude 708's, T4fa. |0ie dips. may include gates.
.23 | CisN7al288 clude 25, ba, 100, 200, |divdes at these prices! 7055, BAQ sorles. GGE M. |registers, flip flops, count-
6 | OSnTiseN H EN7a191N 1.05 3 | 400, GOO. £00 nnd 1000 |Cat.No. 1A2418 Untested, | cudes Gottia. 1A2436 o Cat.No. LA 2419 Uatest
.i; ngmnn 7 su7a192N .:‘5 vollers, 1A2417 - e z =
‘a1 | GsN7azasy .69 [JSNT4193N | . Terms: Add postage Rated: net 30 SALE

79 | QsNzaiasy 1.23 g@:;ﬂ%a';n‘[:ﬂs Phone : Wakefield, Mass. (617) 245-3829

a8 E s 70 RAE | Retail: 16-18 Drel Caxmine St., Wakefield, 0 Send for F’I?EE
195 | Osnraisal 98 4""‘““’0 for—= MINIMUM ORDER — $6.00 Fall-Winter cATALOG
44 5N

41550 DSNT""' v

73 | BEiiaisn [ su7azest $1L.98 "o ey

‘a7 | O 'SN74158R [ SNZ4285 atocki All the 10 amp Lypet. [

NO. 14108 ressesrroressereasen’atilo 142813 Tistst. | | p 0. BOX 9424 LYNNFIELD, MASS. 01940




EDITORIAL

fram page 74

That afternoon Sherry and | drove
out to visit her folks in nearby Sequin,
Texas. | hadn’t seen them but once
since I'd visited thern in Ft. Worth
back in 1249 while | was working at a
television station in Dallas, so we had
@ great reunion capped by a
fantastic veal curry dinner {my best
curry recipe came from Sherry's
mather Alma). Sherry's father, Snuffy
Smythe, had worked with my father
back in the early 40s, so we'd all
known ezach other for almost 35 years.

The next day we flew up to Austin
and visited the Motorola plant there,
where they make memcry chips and
68005, We were taken through the
plant and watched them make the
chips — a process that is largely
automated, The silicon bars are
grown, turned down on a lathe, sawed
into thin slices about 3" in diameter,
and then the buiiding up of the layers
of circuits is started, going from one
bay of the building to the next for
each layer, carried on cushions of air
along an intricate production line . . .
with microscope checkpoints after
each operation.

We hkad a great time talking with
the Motorola gang, including Mike
Wiles (the Mike of MIKBUG), Joe
Magee {who will be writing for us),
Irwin Carroll, John Bevyer, George
Foote, Mike Hadley, Joel Boney ...
several were active hams. The Austin
Motorota plant is their LS| center.
Only one sour note: no free samples!
How frustrating to see those thou-

sands of great chips just on the other
side of a window.

SUBMARINE REUNION

Next we flew into Maobile, Ala
bama, where we joined a reunien of
members of the crew of the USS
Drum (S8-228). Eighteen of us turned
up for the get together aboard our old
World War 1l home, which is anchored
beside the battleship Afabama as a
memorial to the war. The last time I'd
seen my old boat was arcund 1956
during & cenvention in Washington
when it was included as one of the
attractions for visiting. It was used as
a school boat at that time.

| hadn’t seen anyone from the crew
since 1946 — thirty years. What a
bunch of ofd men!

We reminded each other of the
funny things that had happened
during our year or so together . . _ the
time Skinny Guinea, the coolk, was
discovered trying to put the stew back
in the pot after the boat had taken a
tremendous lurch and spilled it all
over the galley deck. Or the time
Skillet {another cook) found his food
storage lockers filled up and kicked
the remaining supplies overboard one
night rather than bother to return
them. The missing supplies turned out
to be mostly sugar, so we made a
60-day war patrol without sugar . .,
until we managed to flag a passing
submarine {one of ours) and swap
some of our hydraulic oil for sugar.
Picture two submarines off the coast
of Japan {not very far off) passing oil
and sugar across between them in the

middie of the night.

I've got enocugh good sea stories
from my five war patrols on the Drum
1o fill haif a book — 1 think I’ll see if
the other members of the oid crew
can come up with enough more to
make a complete book. |'ve never
heard of a book written by the crew
of a ship before.

ATLANTA

The Computer Systemns Center
opened up specially for us on Sunday
and we had an opportunity to rap for
quite a long time without interrup-
tions. Richard Stafford, Ron Roberts,
Steve Mann and Jim Dunion are
making good headway toward devel-
oping small business operating systerns
for use on microcomputers such as the
Altair and the Intelligent Systems
unit. They have programs developed
for an accounting system {general
ledger, invoicing, accounts receivable,
accounts payable, payrolll, a word
processing system and an inventory
system. These are the first business
systems |'ve seen and they give us a
good idea of what is coming.

We wanted 10 see the Inteliigent
Systems plant (where they make those
full color video terminals), so we
drove out to their new factory and
met Terry Hughbey, the president. He
has a smail assembly system going
there and was shipping both kits (with
enormous instruction manuals)” and
assembled units. This terminal has an
8080A built in, so it has rather
impressive possibilities, | goi the
impression that not much software
was yet available. | think most of the
programs so far written were done by
the Computer Systems Center. There
was no question that | really had to
have one of those gorgeous full color
terminals.

The prices of the systems were a bit

confusing. In single lots | think they
were going for around $2500 ... in
bulk for $1995. They had a special
coming up for $1775, but | later got
the impression that this was a bare
bones system this was further
impressed on me when our unit
arrived along with a bili for $4550 (we
wanted some accessories). We were
hoping that we could furnish color
terminals with our Publishers Data
computer system which we hope to
sell soon, but we may have to go with
the Lear-Siegler terminals in glorious
black and white.

We are in the final stages of pro-
gramming our computer system at 73

. it will take care of subscriptions,
renewal notices, billing for subs,
prospective subscribers, bulk accounts
for radio stores and newsstand whole
salers, space advertising records and
billing, payroll, general ledger, reader’s
service, profit and loss, an article
index, repeater list, and 2 dozen more
functions. Everything is an line at all
times and the systern is handling eight
terminals.

Since our systemn is far less expen-
sive than anything else I've seen any-
where, | think we’ll have quite a few
publishers interested in it. We'll be
selling it complete with all hardware
and programs. We're expecting to have
several hundred customers for the
system since it does just about every-
thing and costs so little.

It was @ most interesting trip. We
had a chance not only to see how the
firms | visited last year have progress-
ed, but to talk with them and get their
perspective on how the industry is
doing and where they think it is going.
A lot of this is influencing the thrust
of Kitobaud magazine.

As time permits, we'll try to get out
and contact newer firms in the field
and let you know what!s going on.

New Products

THE HAL SYSTEM
It hardly takes any time at all using
a Teletype machine for 1/0O before
you are ready 1o put in some sort of

B e e

video terminal ... any type of video
terminal. Practically speaking, this
means a choice between a Southwest
Technical Products CT-1024, the HAL

KV o

200

Communications system, or the Tear-
Siegler. Let's, for the time being, take
a good ¢lose look at the HAL system.

What are we looking for in a ter-
minal? We don’t want to spend any
more money than we have to, yet we
want something which will do a pro-
fessional job. The HAL AKB-1005
keyboard and RVD-1006A TV driver
come assembled and tested (a big plus
for many hobbyists) and are nicely
packaged in good looking boxes . ..
nothing Mickey Mouse about it.

We want a keyboard that is well
laid out — with the return key easy to
use, not where you have to move your
hand to touch it {for this usually
means you have to check the key-
board visually to get back typing
again). The HAL keyboard is very
easy to use. One great feature (which
you generally find in only the more
expensive keyboards) is the "“n-key
rollover.” This allows you to hold
down as many keys as you want and
have the characters sent out when you
release them. This featore makes the
keyboard a lot faster 1o use.

Only a couple of things were
missing ... a “repeat’” key which

permits a character to be repeated
when both it and the character are
held down at the same time...and a
bell or some audio tone. A tone is nice
as a signal when a cassette file is
found. Thereis a connection for a bell
or tone, it you want to put it in
yourself.

Hobbyists will want to know how
difficult it is to interface the HAL
system. It should virtually plug into
most computers, since it has a stan-
dard RS-232C interface, 110 baud, 11
bit word, nc parity and local echo.
Changing baud rates is a bit com-
plicated, requiring a clock crystal
change.

Other options which are changeable
by jumper are:

Local echo (normalj

No local echo

MNa parity check (normal)

Even parity check

Odd parity check

Variable baud rate (normal)

High speed clock

Negative true input (paralfel} (normal)
Paositive true input {paratiel)

Ten unit output (1 stop bit) (normail
Efeven unit output (2 stop bits)
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Fig. 1. RQ-3-2513-001 standard pattern character formar. The

RO-3-2513/CGR-001 is a preprogrammed version of the RO-3-2513 series with
ASCII encoding and the character font shown above. A logic **1" represents an
input or output voltage nominally equal to Vec (+8 V) and a fogic "0~
represents a voltage nominally equal to GND (0 V). An example demonstrating
the correspondence of device outputs and addressing sequence to the 5 x 7 dot

matrix font is shown.

This strapping flexibility offers an
easy method of changing the char-
acteristics of the communications
device as you improve your main-
frame. Although the chips are well
marked on the PC boards, the jumpers
are not. With no UART as a landmark,
it will take just a little locking to find
the applicable jumper. The lands for
these jumpers are on the bottom side
of the board. This prevents the move-
ment of jumpers without first
removing the board. At first this looks
like a disadvantage, but actually it is
naot. |f the lands are on the top surface
of the PC, there is a great temptation
to make modifications to a board
mounted in its chassis. Working in a
confined space is difficult and con-
ducive to solder splashes and other
solder errors which may go unde-
tected. The HAL board must be
removed in order toc make jumper
changes. There are 3 nylon stakes, 2
screws and 2 dip sockets holding the
board in the chassis. It takes [ess than
a minute to get the board out and in
the open, where it can be worked an
with plenty of room and good light-
ing.

The RVD-1005A is designed to
plug inta a TV monitor with a BNC
connector. Most solid state TVs and
many tube-type TVs can be connected
if coupled through a capacitor to the
base or grid of the first video ampli-
fier. This should be attempted on ac
isolated sets only. If you are a cus-
tomer of HAL, and you send them a
schematic of the TV you are using,
they will sketch out the details.

The clarity of the display is a
function of the TV of monitor size,
focus, contrast, and the character

generator chip that HAL has chosen
for their device. The HAL format is
25 lines per page, 40 characters per
line, and each character in formed by
a 5 x 7 dot matrix. The character
generator chip is a2 2513 made by
National Semiconductor and General
Instruments. Fig. T shows the correla-
tion of the ASCIl binary to the
character as displayed. This character
set in the HAL format produces a very
legibie display on any size screen.

The character set encoded by the
keyboard is a product of another LSI
chip, this time found on the keyboard
PC in the AKB-10058. The
MM5740AAE by MNational Semicon-
ductor encodes the depression of the
key by row and column. This chip isa
90 charagter device and generates
normal, shift, control and shift con-
trol mode characters. There are no
deficiencies in this character set for
standard applications. X

The hobbyist who is going to be
getting into it and changing the baud
rate and word size will find that the
PC boards are orderly and clean, with
the parts well numbered. The boards
do not have a solder mask, so extra
care should be taken when working
with @ soldering iron, The instruction
manual cortains all the prints and
theory necessary to get you around
the boards.

And now for the bottom line. The
AKB-1005 keyboard is priced at
$100; the RVD-1005A at $375. If
you plan to rack mount the TV driver,
be sure to specify RVD-1005AR.

In amarket that is so sorely hurting
for good yet inexpensive CRT devices,
HAL Communications Corporation
makes well-packaged, well-engineered

equipment at affordable prices. HAL

Communications Corp., Box 365,
Urbana CA 61801.

James Muehien

Computer Lab Director

ICOM 1C-202 AND 1C-502
PORTABLE SSB TRANSCEIVERS

The first vestiges of winter come
early to southern MNew Hampshire.
Only the week before, the countryside
had been ablaze with crimson and
yellow hues. But now, the situation
was completely different. Siiting on
top of Pack Monadnock mountain, a
fierce wind gusting to over fifty miles
per hour buffeted the car and bent
trees and metal road signs. All this for
the middle of October.

Who, you may ask, would spent the
afternoon in a place like that on such
a blustery day? A ham, of course! By
my side sat two new rigs from lcom,
If you're one of those amateurs who
is sick and tired of the crowded
conditions on repeaters and the low
bands, you need simmer no longer.
These rigs are for you,

Sideband activity on six and two
meters is increasing every day. There’s
still plenty of time to get into these
wide open areas. The 1C-202 covers
144.0-144.4 MHz, the |C-502
50.0-51.0 MHz. Both units operate
USB and CW, with 3 Watt output
feeding quarter wave whips. The 502

is a hair larger than the 202, with both -

approximating the size of the well-

N

e N

known 22A. Nine batteries add to the
weight, but both weigh in at a reason-
able 4% pounds. Padded shoulder
straps make the carrying job a little
easier,

The lack of a suitable winter coat
and the associated gear necessitaled
the rigs be tested by putting the whip
antennas through a partially open car
window. On two meters, a bit of
twning and a few CQs brought a QS0
with a station in the Boston ares,
some 80 miles away. Later, on six
meters, a station in the Springfield
MA area answered my call, also about
80 miles away as the buzzard flies.
Both stations reported crisp and easily
readable sigmals. With the pleasurable
Q80s, the freezing of toes and bones
was soon forgotten. Both rigs were
extremely easy to tune and drifted
not at all during the half hour con-
tacts.

Activity on these bands is still not
very heavy. But enough stations are
arcund to find contacts anytime
without the worry of being QRMed
out of the shack. Reports from the
west coast confirm an even greater
interest in this hassie-free part of the
spectrum. These new radios should be
responsible for a2 big increase in side
band use.

There are several minor nit-picking
points on the minus side. The one
Watt audio output to the two inch
speaker makes it a bit difficult to read
in a mobile that's underway. If you

-
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lack an extension speaker, the
earphone included with the units
makes for much better copy. Another
minor inconvenience is CW cperation:
On every go around, the CW transmit
switch must be returned to the receive
position. Finally, the aforementioned
problem of weight. Although 4%
pounds may not seemn like much, after
a day of climbing the rocks and hills,
it begins to feel much heavier, 1 found
it easier to carry under the arm like a
book.

Regardless of those minor incon-
veniences, these units have been
ready-made for the ham on the go, be
it in the hills of New England or the
city. The VHF {wins are made 10 the
usual high standards of Icom gear and
have no troubles standing up to the
rigors of portable operation. They
seem to be built like the rocks that
they were inadvertently bumped
against, without any adverse effect.
The owner’'s manuals are complete
down to every last detail. A fold-out
schematic with indicated wvoltages
makes for easy troubleshooting with-
out a magnifying glass or strained
eyes.

Included with both rigs are bat-
teries, mike, earphone, strap and mike
carrying case, as well as miniature
plugs for power supplies, external
speaker and CW key.

Turning to specs, both the 1C-202
and 1C-502 receivers have sensitivity
of better thdn .5 uV for 10 dB S+N/N.
Intermod rejection is better than 60
dB. The i-f is 10.7 MHz. The frans-
mitters feature a filter type SSB
producing system with spurious sup-
pression of over 40 dB.

There's still plenty of room on two
and six meters, and these units from
lecom are just the radios to create new
interest. Just logking at them sitting
on a table gives you the urge to go out
and climb a mountain. If you're not in
the mood io do that, a power supply,
linear, and external antenna make
them perfect base stations. The 202
even has two empiy crystal positions
and can be used for the OSCAR
uplink.

The 202 retails for $259.00, the
502 for $249.00. lcom East, Inc.,
Suite 307, 3331 Towerwoocd Dr.,
Dallas TX 75234; lcom West, Inc.,
Suite 3, 13256 Northrup Vay, Belle-
vie WA 98005,

Stan Miastkowski WATUMVY
Associate Editor

KENWOOD TS-820

With the latest changes in the ama-
teus rules, equipment manufacturers
are working hard on new gear. Low
band privileges for Technicians and
higher power for Novices mean a
bigger market for the manufacturers.
After the first of the year there will be
several surprises from companies that
until now have stayed away from low
band gear. Chances are that they will
be trying to equal the latest high
water mark in amateur transceivers
... the Kenwood TS-820.

The Kenwoed is not cheap. After
adding up all the accessories, the
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buyer faces a tab somewhere around
$1200. But for his money the owner
gets a high quality piece of gear, not
to mention the tremendous incentive
to upgrade, with SSB and the rest of
the bands sitting there waiting for
him.

Sure, you can buy less expensive
transceivers, but you’re going to be
hard pressed to find a better value
than the 820. It represents the state of
the art, and quite frankly it’s a fun
machine. Look at the 820 as an
investment, and consider the years of
troublefree operation and pleasure
you'll get out of it. As they say, it
does pay to go first class. Now, let’s
take a closer look.

Before long every low band trans-
ceiver will probahly have digital read-
cut. Once you've used it you'll never
want to use the old dial format again.
Instantly you know what frequency
you're on and, wrapped in a package
like the 820, you'll wonder how you
got along all these years without it
1t's great fun.

The digital readout is a $170
option, but we doubt Kenwood is
selling many units without it. It's
calibrated down ta 100 Hz with 8
bright Kenwood Blue LEDs. Installing
the three piece digital option is easy.
All the cables are there, and it just
takes a few self-tapping screws to
complete the job. All connections are
failsafe computer type, making it
impossible to plug in upside down.

Right cut of the box our 820 was
within 100 Hz of WWV on 15 MHz.
What's more, the 820 has a digital
hold {DH} control which allows the
operator 1o lock the LEDs and tune
aoff frequency. To get back to the
original frequency all you do is release
the hold control {after noting the
locked frequency) and tune back to
the starting point. A handy device for
taking a station off frequency without
a remote vio. There is, however, no
magic ... the DH switch will not
whisk you back to the original fre-
guency when released (as some on-air
050s have speculated).

Tuning the 820 is smooth, with no
sign of backlash. The standard SSB
filter provides good selectivity, with
signal separation better than most
transceivers, The Kenwood has good
sensitivity, and can handle adjacent

signals quite well. With the passband
tuning, the circuit shifts the i-f pass
band without changing your receiver
freguency and, while it works well, no
radio is going to magically clear the
QRM; you can only hope to reduce it.

.A single conversion system,
although new in low band transceivers,
gives the Kenwood real immunity to
images, overicad, and cross medula
tion. There is 2 20 dB front end pad
to take care of any serious problems,
if you are one of the unlucky ones
with another ham living down the
street, It seems the 820 will be a
popular field day rig, considering its
rugged receiver.

On the transmitting end the 820
sets the same kind of pace. Incoming
signzl reports were fantastic! QS0
after QS0 brought gratifying reports
and much reaction to the radio's
excellent audio quality. Several sta-
tions even volunteered praise for the

820, without knowing what | was
running. DX stations reported
substantial improvement in audio

punch when using the builtin rf
speech processor. Local stations didn’t
even find the processor abjectionable
when | switched it in for comparison
purposes. A compression level scale is
included on the 820's multimeter for
proper adjustment, and Kenwood
built in an air monitor which allows
you to hear yourself. Comforting.

In fact, Kenwood has left practi-
cally nothing out. The 820 has front
panel controls for VOX, compression
level, FSK, a 20 dB front end attenua-
tor, three position AGC switching
(slow for SSB, fast for CW, and off for
receiving wvery weak signals}, four
fixed channels (for MARS or net
frequencies), and RIT {for offseiting
receive frequency in nets or on CW).

All controls are in a sensible, easy-
to-use format. Aside from adding a
finger hole for the main tuning knob,
| wouldn’t change 2 thing. Ac power
supply, speaker and PA biower are
built-in. Maobile work requites an
accessory adapter, but the 820 isnt
too large for most family cars — and
would make a fine mobile rig.

Band coverage is complete ... no
accessory crystals to buy. 16-10
meters are included, along with 15
MHz for WWV reception, and the rest
of the 19 meter SW band as a bonus.

W

The transmitter is a breeze to tune.
| found it to be fairly broadbanded,
requiring touch-up only after excur-
sions of over 100 kHz using our 3
element CushCraft 20 meter beam.
The PA containg the rig's only tubes,
two Japanese equivalents of the 6146
for finals and a 12BY7 driver.
Kenwood has provided separate
switching for the heater circuitry, a
nice feature for portable or mobile
operation. I'm sure one of the big
reasons why the B20 tunes so easily is
the introduction of rf feedback
between the PA and driver stages. The
Kerwood runs super cool, with a PA
fan so quiet | checked twice to be sure
it was running. Power output on all
bands was greater than 120 Watts,
more than enough to drive mast linear
amplifiers.

Kenwood offers a variety of acces-
sories: remote vfo, 2 meter trans
verter, 500 Hz CW filter, and {of
course) the digital frequency display.
Since the standard package inciudes
enough features to put the Kerwood
high on any ham’s tist, it's not hard to
understand why dealers are deluged
with orders.

Most important, the flexibility is
there, and so is the operating pleasure,
Without a remote vfo the TS-820 will
do just about anything separates can
do, With the second vfo it’s hard to
argue that the rig won't satisfy even
the most demanding DX chaser, Trio-
Kenwood Communications, 116 E
Alondra Blvd., Gardena CA 90248,

Warren Elly WATGUD/1
Associate Editor

THE ICOM 225

Cries of "the computers are
coming, the computers are corning’
will be heard, as more hams get their
hands on the new IC-225. This is,
essentially, the best parts of the old
1C-22 (which wasadarned good rig)
plus a synthesizer — a programmable
synthesizer.

Up to 22 channels can be set up in
the 1C-225 by soldering in diodes on a
matrix board. This is very handy if
you are going from one area to
ancther and want to change the chan-
nels so that you don’t break any wires
going to the matrix or break off the
diods leads when you are soldzring.

The rig seems to beg for connection
to°a computer-managed switching unit
— just the thing for even the simplest
of microprocessors to handle. A little
software program te let you select the
channel via a touch pad, or perhaps a
scanning program. We'll bet that Tom
Gentry, one of the bigwigs of lcom
East, comes up with something. Tom
is deeply into computers these days.

The fact is that we had a tough job
getting a 225 to test {without buying
one). Dealers are swamped with orders
and lcom East is up to here trying fo
keep up with them. One of the last
things they need right now is more
people putting pressure on them for
racdios. In spite of all this, we did
manage to get a unit {which had been
used for demo at hamfests) and wring
it out.



[t works,

The larger speaker (than the 22A)
results in better fidelity and more
audic than most of us can use. The
reports on voice quality are definitely
better than we get with the [C-230.
We ran the 225 and 230 side by side
with separate antennas and could see
no difference between the receivers —
both excelient.

A matrix system for switching is
about the same thing as the Head
Only Memory (ROM) units in com-
puters. By defining the frequency as a
binary number and using diodes as
switches, the synthesizer in the 225 is
programmable. This means you don't
have to buy any crystals. The |C-225
comes with a chart which tells you
where to solder in the diodes to get
the receive frequency you desire — the
transmitter channel (600 kBz split) is
then taken care of.

Considering the small size, the 22
channels, and the flexibility of the
1C-228, it is no wonder that dealers
are raising cain with lcom to get
deliveries for customers. | think we'll
be having a lot of good articles on
modifications of this rig — first with
an outboard switch for remote pro-
gramming the synthesizer, and then
later software control via a micro-
processor. We'll see. /com East, Inc.,
Suite 307, 3331 Towerwood Dr.,
Dafias TX 75234; Icom West, Inc.,
Suite 3, 13256 Northrup Way,
Bellevue WA 98005.

Warren Elly WA1GUD/1
Associate Editor

LOW COST ACTIVE FILTERS

INTRODUCED BY NATIONAL

A new series of low cost active
filiers designed for use at frequencies
up to 10 kHz has been developed by
National $Semiconductor Corp.,
according to Brent Welling, marketing
manager for hybrid products.

Calied the AF100 series, the new
integrated circuits are intended for use
in low freguency analog systems,
including medical, geophysical, sonar,
audio, tone signaling, modem, and
feedback control systems where
specific filter functions are reguired.

The AF100 series filters are basic
building blocks that can be used to
construct any filter response,
such as Butterworth, Bessel, Gauer,

and Tschebycheff. With the addition
of only four external resistors, the
AF100 can be programmed for second
arder functions.

Lowpass, highpass, and bandpass
functions are available simuitanacusly
at separate outputs, and notch and
allpass functions are available by
combining these outputs in an internal
summing amplifier. |f higher order
systems are required, several AF100s
can be cascaded. |n all configurations,
the @, gain, and center frequency
adjustments are independent,
requiring no iterative trimming,

Other features of the new active
filter series include a @ range of up to
500 and a freguency accuracy of
either +1% or 2 .5%. Operating power
supply range is from +5 V to 218 V
and supply current is 4.5 mA max.

The new active filter series is avail-
able in either a 18 pin plastic dual
in-line package or a 12 pin TO-8 can
for operation over the commercial
temperature range of from -25° C to
+86° C, and in the TO-8 can for
operation over the military tempera-
ture range of from -55° C to +125° C.
[n quantities of 100, the commercial
plastic DIP active filters with a fre-
quency tolerance of =22.5% (the
AF10G-1CJ) sell for $4.95 each.
Delivery is from stock. National Semi-
conductor, 2900 Semiconductor
Drive, Santa Clara CA 95051,

SECURITY PRODUCTS
KIK-cO
“KEEPS IT” SECURITY KIT
SOUTHCOM INC.
SLIDE MOUNTS AND FOILER
(see ad, page 50,
Decernber, 1976)

An ever-increasing complaint
among amateurs is the “missing rig
syndrome.” It's brought about by the
realization that the rig that was
innocently sitting in your car a few
minutes age is no longer thers. In all
probability, that 2 meter rig will end
up in a trash can in some back alley
after the thief realizes that it's not a
CB unit after all.

In an effort to discourage the “rig-
ripper-offers,” a number of security
products are hitting the market. The
key point here is the word discourage,
No security device makes a rig entirely
theftproof, unless you want to lock it
away 1in some underground vault.
Many devices on the market capitalize
on the assumption that most thieves
who filch rigs are in & big burry.
Therefore, anything that extends the
time required to remove the rig will
supposedly discourage the would-be
filcher. The concept is cafled “‘con-
trolled access” and it's been used with
great success in Jails, banks, and other
areas that require any great degree of
security.

One of the neatest security devices
on the market is the “Keeps It/ TM.
security kit made by Kik-Co of Fort
Worth, Texas ($14.95). This patenied
praduct censists of two panels made
of what's called “space age aircraft
material stronger than steel.” Included
in the kit is all necessary hardware for
installation. Most radios using stan-

dard type brackets can easily be pro- .,

tected by the kit. Two notable excep-
tions are lcom and Heathkit. Installe
tion of the kit is an easy half hour
project using only a standard screw-
driver and a special wrench supplied
with the kit.

The two panels limit access to the
bolts holding the unit by covering
them. Also featured are one way head
bolts to hold the bracket to the dash,
further discouraging the would-be

thief.

Some brackets might require a hit
of modification.

The massive bracket of my FM-DX
required that a couple of holes be
drilied in order to fit the protective
plates. Removal of the rig is no
problem. The special wrench and &
screwdriver are reguired. The whole
process takes about a minute.

Anocther method of discouraging
theft is to remove the radio entirely.
One of the quickest ways to do this is
a slide bracket. Most brackets have
been plagued with the problem of
interconnecting pins not lining up
after a few removals. This problem has
been solved by SouthCom, Their
heavy duty slide mounts are con-
structed using heavy steel on plastic
guides for smoother operation. This,
coupled with the use of computer-
type connectors, assures positive
connection every time,

Another problem has been power
loss.and increased swr through inferior
connectors. SouthCom's bracket uses
a new miniature coax connector. 73
tested the unit with a wattmeter and
found zero loss of power.

The mount is available in three

configurations: the MB-3 for 2-way
radios, the MB-2 for tape decks, and
the MB8-1, which requires wiring. All
three include provision for a padiock
(not supplied}. Prices range from
$7.25 t0 $19.95.
* Another SouthCom product is
sornething called the “Foiler.” This
five dollar unit is used in conjunction
with a trunk mount-antenna. Two
screws mount it to one of the braces
under the trunk lid. A latch and
stainless steel spring hold the antenna
securely to the trunk lid while operat-
tng. When stopped, a flip of the latch
disengages the antenna and it stows
neatly in the trunk. Voila! ... no
tefltale antenna to announce the
presence of an expensive unit within,
_Kik-Co, P.O. Box 13249, Fort
Worth, Texas 76118

SouthCom, P.0. Box 11212, Fort
Worth, Texas 76108,

Stan Miastkowski WATUMYV
Associate Editor
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he advent of all solid

state equipment has
resulted in a renaissance for
the battery industry. Nickel-
cadmium, ‘‘alkaline,”
carbon-zinc and lead-acid
batteries are all in widespread
use by amateurs. Due fo its
cost, the silver-zinc cell has
seldom been encountered,
although it is highly desirable
for really portable operations.
This type of cell has been
extensively used in torpedoes,
missiles and space applica-
tions.

Recently one of my
favorite surplus haunts re-
ceived a shipment of dry
charged Yardney “Silvercell”
batteries. The cells were new,

sealed and dry charged. Their
small size was ideal for one of
my portable applications, so |
invested in a set not knowing
what a bargain | had
stumbled on.

The silver-zinc cell has an
extremely high ratio of stored
energy to weight, a flat dis-
charge curve and an abifity to
discharge at a high rate with-
out damage. The cell consists
of a silver oxide positive
electrode and a zinc negative
electrode. The electrolyte is
potassium hydroxide. A 40%
to 45% concentration should
be used. Do not use ‘‘stan-
dard” battery electrolyte,
which is sulphuric acid. This
would immediately destroy

the zinc electrode, giving off
hydrogen gas.

To place the cell in opera-
tion, the electrolyte is intro-
duced through the vent plug.
This can be a tricky and
hazardous task. For the small
size cells normally encoun-
tered, the process is best done
in the kitchen sink. Remove
the small porous filter from
under the vent cap. Make a
pipette from a piece of glass
tubing, or use an old eye-
dropper that will fit into the
cell.

Simply pouring the elec-
trolyte into the vent tube will
result in splashing when the
cell burps. The cell should be
set in the sink or in a glass
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Fig. 1. Dc supply and battery charger.

bowi to prevent damage from
the electrolyte. Remember
that the electrolyte is highly
basic. It can be neutralized
with household vinegar.

After filling, let the cell sit
for a while, and then top off
with more electrolyte to re-
place that absorbed by the
separators. Carefully wipe
any spilled electrolyte from
the polystyrene case.
Charging of the small size
cells, with a less than 25 Amp
maximum discharge rate, can
be readily done with the dc
pawer supply and battery
charger whose circuit is
shown in Fig. 1. If the supply
is to be used only for battery
charging, the filter capacitor
can he omitted. Batteries can
readily be assembled from
individual cells by placing
them in series. Room temper-
ature open circuit voltage for
charged cells is typically 1.86
volts. The normal voltage
spread is such that six cells
are used for a 9 volt battery,
and 8 or 9 for a 12 volt
battery. Charging current
should be limited to between
7% and 10% of the rated ceil
discharge capacity. This value
is generally found as part of
the identification number
printed on the cell. For
example, a Yardney HR-5
series means that the cell is
designed for a-high rate of
discharge, and that the design
discharge rate is 5 Amps. In
this case, charging current
should be kept between 350
and 500 mA. Charging should
be siopped when the cell
voltage rises sharply and
reaches 2,05 volts (see Fig.
2). Do not overcharge, as this
will greatly reduce the cycle
life.

Manufacturers’ specifica-
tions showed a dry storage
life of up to five years. Pack-
ing dates on the surplus cells
revealed that the cells were
12 vyears old, yet they
charged right up and have
performed satisfactorily.

When selecting surplus
cells, avoid any that have
been in service. Remember,
these might pay off for scrap
as the silver oxide electrode
has a sizeable percentage of
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recoverable silver when the
cell is discharged! Buy only
dry charged cells that are

unused, and preferably ones
that are still sealed from the
atmosphere. Once electrolyte

has been added, the life span
of the cell ranges from six
months to two years, with
the high discharge cells having
the least life span.

My main application for
the cells is to power an RF
Communications MARS issue
RF-403 VHF ftransceiver.
Using 9 Yardney HR-5DC-8
cells results in a handy-pack
that could run the set on full
transmit (20 Amps) for about
15 minutes of continuous
transmission! Since the set
draws only 150 mA on

receive and about 3 Amps on
reduced power transmit, |
typically get 10 to 12 oper-
ating hours between charges
from a package that measures
only 2.9 x 1 x 5.3 inches, and
weighs only a little over 3
pounds! Obviously, the oper-
ating time would depend
heavily upon the transmit to
receive duty cycle. The size
to energy ratio of these little
jewels makes it worthwhile to
search through your favorite
surplus mart and invest in
them. =
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