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ascorn / UNIVERSALALUMINUM TOWERS
~, aseam electronic products

1'435 Euclid Awe., C leyeIQ~d. Oh,o 44 106

IF YOU NEED A I

COMMUNICATIONS TOWER
UNDER 100' HIGH,
COMPARE BEFORE
YOU BUY:

Now-can you think of one
reason to buy a steel tower?good

free-standing Typicol Free-standing
Ascom/Universal Commercial Steel
Aluminum Tower Tower

Height 60 ' 60'

Wind rating
6 Sq. Ft. @ 80 MPH 3 Sq. Ft. @ 80 MPH

lElA Standard) lElA Standard)

Erection
1 man,3 hr. 3 men, 8 to 12 hr.requirem ent

Tow er w e ight 153 Ibs, 571 Ibs ,

Maintenance non e annual

Mfgt . sugg. li st $466.20 $590.00

DORMfYER 'P6102l FAST ACT ING
SOLENOID . 24VDC• .5Oe, 3/S1.30

rc BOARD WITH 3 OR .4 DIGITAL Ie'S .
LOO KS LIKE EV ERY rc PI N COMES TO
O N E OF THE CON N ECTOR PIN S. JUST
THE THIN G FOR EXPERIMENTS.3/ SI . 25

3AG FUSE POST . lITTlEFUSE 342
MOUNTED ON A METAL l BRACK ET
NEW, UNUSfD S .30

81( OF 8 BIT BYTE CO RE MEMORY PlAN ES BY RCA O N A PLUG-IN
CIRCUIT BOARD . SELECTION DIO DES ARE INCLUDED O N THESE
BRAN D NEW 80ARDS •••. •. • • • • • • • • • •••• • ••. •• •. • •• • • • • •549 .50

llM640 DURA-CEll BY MALLORY. 1.4V 500 mAH

MERCURY Ca l. FRESH : 2/50(;

TRANSISTOR HEAT SIN K ASSEMBLY. (2) 2N2905
TRA NSISTORS MOUNTED O N SMAll HEAT SINK.
NEW ASSEMBLIES . PERFECT FOR l OW POWER
CONVERTERS OR AMP LI FIERS . 5 .60, 2/ 51 .00

STEPPER SWITCH MO DULE. AN ALUMINUM RACK WITH A 10 DECK , 25
STEP GOLD CONTACT STEPPER SWITCH PLUS TRA NSISTO R DRIVER, FIFTY
MINIATURE AMPHENOL STRIPLI NE CONNECTORS, (6).50 CONTACT BLUE
RIBBONS, (25) PC BOARDS WITH DIODES, MINIATURE 11 POSITI ON DECK
SWITCH AND THE RACK . USED, IN GOOD CONDITIO N• •• • • • • • 512.50

ERIE CERAMIC PC BOARD
VARIAB LE CAPACITORS.
2-8pf, 5 .5-18pf, 9-3Spf.
YOUR CHOiC E•• •• S . 40

TRI_lEK HAS A NUMB ER O F B. U .
MO DEl 48J MINI-COMPUTERS IN
STOCK . MACHINES ARE COMPLET E
WIT H POWER SUPPLY, MEMO ~IES.,

O PERATORS CONSO LE AND TT Y
BUFFERING. THESE ARE ALL N EW
PRO DUCTION UNITS USING HIGH
SPEED l O GI C Ie'S . lESS THAN
1/IOtl> ORIGINAL COST . WRITE
FOR DETAILS .

NEW AND SURPLUS ELECTRONI C COMPONENTS FORTHE PRO
AND SERI OUS AMATEUR . AN ORDER OR Be STAMP PUT S YOU
O N OUR MA ILING LI ST. MINIMUM O RD ER sa .oo U.S . , 51 5 .00
FOREIGN . ALL ORDERS POSTPAID. ?lEASE ADD INSURA NCE

EH LABS MO DEl 1221 PRECISION TIM ING UNITS. EXCElLENT
6 CHANNEl PUL SE SOURCE . EACH CHANNEl HAS DElAY
VA RIABL E FROM TRIG G ER. II KE NEW . 2 O NLY. $0450. 00

UNIVAC PRINTED CIRCUI T BOARD ASSORTMENT. A GOO D
ASSORTMENT OF BOARDS CROWDED WIT H TRA NSISTO RS,
DIODES, CAPACITO RS, INDUCT O RS, POTS, TRA NSFO RM ERS,
TEST JACKS AND MORE, ASSORTMENT OF 10....... 51 .00

P.O BOX 14206, DEPT 7
PHOENIX . ARIZONA 85063

tRI -t€l<. me

JOHN SON
VARIABLE

CAP
I . 5_Spf 5 .65

TO RO IDAL CORE. SQUARE LOO P FOR USE IN POWER SUPPLY
O SCILLATORS, DRIVEN CONVERT ERS, CAPACITI VE DISCHA RGE
IG NITIO NS. ETC . 120WATIS, UP TO 25KHZ . USE IN LINE
VOLTAGE DI RECT CONVERSIO N AVOIDING THEUSUAL BULKY
TRANSFORMERS AND LARGE FILT ERCAPACITORS . . . ... 51 .00
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MISQUQTED

T he edi tor of a small OX
publication - a sort of newslette r for
co ntest ops - took me to task fo r the
Jul y articl e o n t he repeater
regulations. Normall y I would ignore
something like this, but th e technique
is atl too familiar and I would like to
point this out in case someone
mentions the piece to you over the
81f.

In th is editorial I was accused of
holding that it is illegal to experiment
with antennas 'Nh ich are to be used
for repeaters - that it is illegal to
operate a repeater on reduced power
when necessary - that it is illegal to
use the same station for auxiliary link
and remote control and forbidden to
have more than six control operators
for a repeate r. Not one of these things
did I say in m y article - not onel

From there the editor proudly goes
on to disprove my statements. Big
deal. What I did say is on pages 59-60
of the July issue of 73 and has little
resemblance to the statement by the
editor. Obviously he was co unt ing on
his readers not reading my article 
and he is probably right as 73 does
not cover contest activity in depth
and t he re p ro bably is little overlap.

Since many readers do not take the
time to read through things like this
carefull y, and thus ma y be confused
about the ebcve points, let me point
out t hat it is not in any way illegal to
experiment with antennas - as long as
you don' t do it o n you r repeater.
Your repeater antenna must be the
one that the FCC has okayed for you r
re peater. If you are going to change it,
even fo r a sh ort while, you shou ld
apply to the FCC for pe rm ission and
include the horizontal and vertical
patterns o f the new antenna, unless it
is an accepted commercial antenna, in
which case you merely refer to it by
its nomenclature. When you get the
offic ial word from the Comm ission to
change, then you change. I realize that
this sounds insane, but this is the way
Walker wants it and the way HE reads
HI S regulations - and th is means th at
this is what we are st uck wi th for t he
t ime being.

It is d ifficult to keep up with t he
ever changing in terp reta tions of t he
rules. Walker was adamen t at first that
the cont rol operato r must have some
system for keeping the repeater o n t he

2

EDITORIAL BY WAYNE GREEN

a ir wi th a pulse o r some thing that
would indicate that he was in active
co ntrol. This seems to have been
dropped - th an k heavens.

Walker has not relaxed much on his
position on a maximum o f six cont rol
operators. This is not in the FCC
rules, it is just a Walkerule, but it st ill
has caused q uite a few repeater
appli c ati ons t o b e rej ec t ed ,
nevertheless. Walker does say th at if
there are se r io us ex te nuat ing
c ircumstances t hat he might accept
more than six control poin ts.

As far as operating t he repeater
with less than the power applied for
on the license application, the Walker
approach is that any changes in the
parameters set up in the application
must have official FCC sanction
before being made. The repeater
power obviously is one of t hese
parameters and there is noth ing in the
rules about being able to operate with
lower power wit h no notif ication.
And Walkerules state that no tif ication
MUST be before th e fact, not afte r,
and that sanction must be received
from the Commission before changes
are made.

These things are all idiotic and the
sooner we a re able to get rid of the
paperwork garbage the better. In t he
m ea nw hile the less squabbling there is
in the ranks the bette r. The editor
who backs up t he FCC to the hi lt like
that is no real friend of amateur radio.

JDHNSQN BLASTS FCC

FCC Commissioner Johnson, whose
term officially ended July first, but
who is serving u ntil Nixon finds a
successo r , lashed out at the
Commission recently in an article in
the Yale Law Joumal. Johnson said
the FCC is " manipulated da ily by the
indust ries it is supposed to regulate
and by its staff ." Certain ly amateurs
have seen t hat hap pening in recent
months, with t he deluge of new
Wal keru les and the 224 MHz CB ba nd
that seems to be wanted by only the
Electronics Indust ry Associatio n 
the Wash ington lobby fo r t he CB
industry. Money talks.

" As a resu lt," J ohnson continued,
" t he commissioners o fte n make
precedents which retu rn to haunt
them" Like the 27 MHz CB band,
perhaps.

NASA NIXES HT

With a bonafide ham aboard the
nex t to the last Sky lab trip, it seemed
a natural to have him pack along a
litt le hand unit fo r some two meter
FM work . The space and weight were
no problem - but the politics was.

Owen W5L F L was already in the
clean room a few days before
departu re when K3GKB managed to
get a little fou r channel hand unit
through to him via Owen's wife 
only to have NASA officials tum
thumbs down on the basis that they
d idn' t want to have any possi bility of
anything being said from Sky lab t hat
t hey cou ldn't censor befo re release.

So m e a ma t e u rs h ave gotten
reprimands from NASA fo r tuning in
th e down link and giving the
info rmation to news med ia or letting
it go throu{jl local rad io stat ions.
NASA wants comp lete control over
everythi ng coming f rom space.

Pity.
Imagine the pileups on 34/941 And

52/521 Plus he had one 14 7 MHz
channel set up fo r simplex that Clegg
users would be able to jump on right
away .

Pity.

REPORTS NEEDED

Though radio amateurs are
intimately invo lved in virtually every
serious disaster, not one in a hundred
are written up and sent in for us to
use in t he newspages or in our le tters
to congress. Please give us the news to
use fo r th ese valuable services.

Most ops who get involved in
emergency work pu t their all into it
and t hen figure that once the job is
done the job is done. Th ere is st ill a
responsibility to he lp amateur radio
by making known what has happened
so you can reconstruct the story later
and know that you have it straighL

While only 73 and OST are into this
type of news, I can assure you that
both of these magazines will
appreciate knowing what has
happened. 73 gives you the extra
advantage of knowing that your story
has a good chance of being told to
congress - and might get into the
Congressional Reco rd .

FCC HEARING
Plans are well along for a public

hea ri ng before the FCC Commission
ers en bane on t he matter of the FM
repeater rules. The heari ng seems to
be coming as a resp onse by the FCC
to the 73 editorials and pressure to
re-examine docket 18803. The en
bane hearing was suggested by FCC
Chai rman Dean Burch in a phone call
to 73.

A position paper is in the works
which will explain the problems with
the new rules, why these rules present

73 MAGAZINE



2 METER FM TRANSCEIVER Model SRC-146A

Frequency ; .. 143-149 MHz
(2MHzspread)

Number of channels 5
Supplied with 146.94 simplex.

146.34 / .94 (same plug in
crystals as SR-CB26M )

R. F. output 2 watt minimum
Sensitivity better than 0.4

uv / 20 DB 0 .5 .
Audio output 500 mw
Meter monitors battery voltage on

Tx, S Meter on Ax
Curren t d rain 620 ma Tx.

15 ma Rx standby
Size . . . 8 3/ 8" high x 3" wide x 15Je" deep
Weight 24 oz., less batteries

Options: Private channel (C r CSS), external mic, or mic-speaker,
stubby flex ible antenna, desk top charger, leather case .

Suggested
Amateur
Net Price

NEW 2 METER REPEATER
SCA-RPT- 1

All solid state, 2M, 10W, FM
REPEATER. Built- in C.O.R.. adjustable

ca rrie r delay and time out timer.

Write tor complete specifications and cost.

Standard
COMMUNICATIONS CORP.

•

213 / 775-6284 ,639 North Marine Avenue, Wilmington , California 90744
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problems, and 'Nhat amateurs re
commend be done to improve the
rules. This paper will be provided to
the Commissioners and other interest
ed parties (Walker?) befo re the hear
mg.

Representatives of man y of the
major repeater grou ps wi ll part icipate
in the hearing. Since t ime will be very
li mited, this will probably be kept
down to perhaps a dozen at the most.
Every effort will be made to have
intelligent, well informed and erudite
men to answer for all of us at the
hearing. The last thing we need is
some egomaniac taking the f loor to
create a bad imp ression and waste the
whole hearing for us.. .and, as you
may realize, amateu r radio has more
than its share of these critters.

The ARRL was granted a hearing
by the Commissioners on July 9th and
the reports are that they crea ted a
favorab le impression with their pre
sentation of the good aspects of ama
teu r radio. Unfortunately they appar
ent ly did not get around to explai ning
why amateurs are so uptight with
Walker about the new ru les - so this
job is st ill ahead of us.

It is hoped that the resu lt of this
heari ng will be a re-writi ng of the
repeater regulations. There are many
of them that are in bad need of
elimination or serious change. Con
sidering the degree of self-regulation
of amateur repeaters, it would seem
beneficial to have all of the antenna
restrictions removed, power limita
tions removed, crossband restrictio ns
removed, contro l restrictio ns remcv
ed, map coordinates and hei~t celcu
lations removed, block diagram re
q uirements removed, band limitations
removed, power calculations and an
tenna pattern requirements removed,
multiple repeater interconnection re
strictions removed - and things like
that.

Amateurs, based upon thei r fantas
tic record of achievement and service,
deserve to be set free to experiment
and develop in whateve r way they
desire.

Once we are able to back Walker
down on his Walkerules and Walker·
interpretations, perhaps we can get to
work on bringing other recent rulings
into line - such as the third party
t raff ic rest rictions. The FCC handed
out a not ice of violat ion to an ama
teur in a drive-in theater who revealed
the pr ice of ad mission to someone o n
their way to the d rive-i n I Th is insanity
has to stop tool The o riginal rules
prohibit pecuniary interest and per
haps that is where it should stop. If a
chap in Bolivia wants to know where
the devil his antenna rotor he ordered
from an outfit in New York is, 'We

should be able to call in fo r him and
find out. The fact is that Ma Bell
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makes out just fine with most phone
patches and darned few ham messages
cut into any possible phone revenue.
Ma is doing very well anyway, and her
major problem is in keeping up wi th
service. not tryinq to hog it .

We'll try and bring a full report on
the FCC hearing - hopefully with
some good news o n possible rule
chan ges.

Repeater councils that are interest
ed in helping support this hearing
should immediately prepare a paper
outlining the rules that should be
changed - why they shou ld be chang
ed and how they should be changed.
Councils who have provided this paper
have a right to send a representative to
th e hearing. Please send the paper to
73 Magazine - and let us know who
your representative might be and how
to get in touch with him (or her?).

In answer to the editors and ama
teur radio officials, elected and self·
appointed, who took the time and
trouble to point out that there was no
use in complai ning about th e repeater
regulations - th at noth ing could be
done - that a pet ition was a waste of
t ime - that we should all just depend
upon the League - I would li ke you
to realize that it is indeed possib le for
someone in our country to speak up
and be heard. It is possible fo r some
one to get action . It may even tu m
out to be possible fo r rules to get
changed I

In this case it was Wayne Green that
made the outcry - but it cou ld just as
easily have been any individual con
cerned amateur. Space is available in
73 - and possibly elsewhere for this
so rt of th ing. If you speak up 73 will
back you up.

IBM TAPES NEEDED
The tapes fo r the 73 Magazine

MTST IBM composer are wearing out
and we need more. Does any reader
know where we can get some fo r a
reasonable price? Help!

73 AGENT DOES WELL
One 73 agent made over $300 at a

hamfest in commissions - perhaps
you might look into this? That's not a
bad pay for a dev's work, you know.
Drop a note to 73 Magazi ne and send
some references.

DAYTON EXPANDS - AT LASTI
The Hamvention commit te has at

las t decided t o ex pa nd t he
Hamvention to a full two and a half
days. Thousands of amateurs will
certainly cheer this decision - as wit!
an awful lot of manufacturers.

Any amateur with more than one
or two interests in the hobby has had
a heck of a t ime getting to the talks of
importa nce. Wi th all of the talks

scheduled in one day, there was
incredible overlap. DXe~ missed
important RTT Y mee ti ngs
delightful SSTV meetings - and so
fo rth. With over two full days for
meetings and talk s, these things may
be able to be spread out a little better.

Tile size of the flea market has been
such that no serious scro unger could
possibly do it justice in one short day
- there was just far too much.

And the manufactu rers exhibits
were so packed with hams that only
about one in five Heowenttoneers
cou ld break through to ask a question.
The odds should be a li ttle better next
year. This will be better for the
manufacturers too - for they will
have a chance to talk personall y with
mo re prospect ive customers - and
make more sales - the basic reason
fo r the long trip to Dayton .

The largest hamfest In the cou ntry
can only get larger with this move.

CASSETTE TAPE CODE COURSE
73 is offering a cassette tape code

course that is so simp le that the
average person can learn the code fast
enough to pass the Novice or Tech
exam in a few hours. One of the
beau t ies of cassette tapes is that you
can take them with you anywhere 
at work for lunch break - in the car
while you are driving - cassette re
corders are simple and inexpensive 
and are useful for dozens of ham
applications.

This cassette code course will teach
the International Morse code at five
wo rds per minute - all letters, num
bers and punctuation. The tape not
only gives all of these characters, but
gives them in a very simp le order so
you can start copy ing code within one
minute of hearing it . Th is has got to
be the easiest way to learn the code
ever invented.

The cassette actuall y has the code
being sent at about 6 wpm, allowing a
ma rgin for operator pan ic when the
chi ps are down and the real exam is at
hand. It makes the 5 wpm code so und
a whole lot slower - and that is a
help.

And wait' ll you get a look at some
of the stuff vc u'H be copying on this
tape - pure Wayne Green , of course.
Yo u may lose your place the first time
throu~ when some of the stuff hits
you . There's no reason why copying
code shouldn't be fun - rig,t?

Send now fo r the 73 Morse Cassette
Code Course - on ly $3.95 postpaid
from 73.

WA YNE

73 MAGAZ INE



--~ SATELLITE
' .

LOBE MILEAGE SCALE

ANGlE OF el EVATION

this) is black. T he horizonta l line ra te
is 4 per second, (240 lines per mi n ute)
and a total frame lasts approximately
208 seconds. NOAA·2 di ffers on ly in
that it has a 4 8 li ne per minute ra te.

For satelli te copy on a surplus
deskfax un it, simple video invers ion is
necessary . (Because maximum arnpfi
tude gives the dar kest line on cu rrent
sensitive fax paper.) T hen we increase
the drum speed from 180 rp m to 240
rpm. T here are severa l methods o f
accomp lishing this like , for example,
d ividi ng the 2400 Hz received signal
by 30 and using this resultan t 80 Hz
to run the motor, thus giving 240
rpm. Another method of copy ing pic
tu res from th e satell ites is with a
conve rter (for obtai n ing proper ho ri
zontal and vertical ti mi ng, a video
demod/amp lifie r, and " fro nt end"
limiter) feeding a 'scope or Slow Scan
monitor. A camera is then used to
photograph th e sc reen (three minute
picture...strict ly Sloooow scant).
t hus reproducing the pic ture. Special
thanks go to Bob WA7MOV, fo r his

help in comp ili ng much o f th e above
info. I've also received word from R.
L. Drake's Service Manage r. Their 2
meter gear should receive okay on 136
MHz, although th ey have not t ried it .
Possib ly t he 2 meter rig's crystal
osc illator coil may need slight retu n
ing. (Why shouldn 't it work. Many pu t
crystals in 2 meter rigs to pick up
Police calls o n 150 to 160 MHz.) Mr.
Frost of R. L. Drake says crysta ls are
$7.50 each fo r the T R-22 and are not
returnable. Also the T R-22 bandwid th
is 20 k Hz...fine fo r satellite copy.
Say - how abou t a Bearcat " scan ner"
set up to copy all the sate ll ites.

Barry VK5BS, recently vacationed
in the Fiji Islands, carrying qu ite a b it
of SSTV info in hopes of getting some
of their hams on slow scan. (Two
packs of info I sent him arrive d just a
couple of days befo re his d ep ertu rel]
Hopefu lly, we wi ll soon know the
status of SSTV in Fiji.

And fina lly, the Independent Side
band boys are gathering on T uesday
nights between 14 .230 and .240 kHz
fo r ISB SSTV operations. If you ' re
inte rested, here is the place to be to
get in on the action.

Fig. 2. Setup for measuring sateJlite
antenna positioning.

'"

GLOBE

...K4TWJ

considered a nondestructive read out
dev ice. In fact, Don t urned on his unit
t wo weeks afte r t he Dayton
Demonstration, and h is last p icture
was still there! (Of course it wou ldn't
last this long if it had been constantly
" read .")

Ou r thanks to Dr. Mi ller for the
previous info on the Thompson CSF
tube. I understand Don replaced th e
bad video transistor that caused the
noisy pictures at Dayton, and now the
unit is wo rking well. Incidental ly Don
agrees, like many others, digita l pro
cessing is probably the better way to
approach scan conversion from a
" standst ill. " In fact, 3 MOS sh ift
registe rs, driven by red, green, and
blue Slow Scan info rmat ion could be
used to give Slow Scan d isplay ed on a
color Fast Scan T V in real time. This
is probably 2 or 3 years away yet. A
couple of the fellows suggested th is
MOS sh ift register method over my
" crt/dichro ic mirror" colo r sch eme,
and I agree this is better. However, for
the next few years, the tubes and
dichroic mirrors (advert ized in the
J uly issue for $4.95 each) shou ld be
less expensive.

Here's some more info on the
weather satellite I mentioned last
month whose facsimile transmissions
might be o f interest to Slow Scanners.
At this time the four mai n sa tellites of
interest are ESSA·8 (137.62 MHz).
NOAA-2 (137.50 MHz), ATS-1 and
ATS-3 (both on 135.60 MHz) .
ESSA·8 and NOAA·2 are o rbital satel
lit es, with an orbital period of 114
minutes, inclinat ion of 101 degrees,
and an alti tude of 906 miles. (Orbita l
info is given on W1AW bu lletins.)
ESSA-8 t ransmi ts on ly wh ile the
spacecraft is in dayl ight areas, and
cuts off when it enters a dark area.
NOAA-2 is sa id to be tra nsmitting
contin uously. ATS-1 and ATS-3 are
fixed position (geosynch ronous) sate l
lit es. ATS-1 is approximately 4 ,000
miles above Venezuela (70 ' West/O'
la ti tude). Both of these sate lli tes scan
(and can be received by) about 1/3 of
the world. You can get a rough idea of
th is coverage by placing an object
4 ,000 scale miles above Venezuela on
a world globe, for example. Then look
at the globe from th at point, and
you'l l see what the sa telli te sees. If it's
"l ine of sigh t" (use a piece of string
from your OT H to satelli te) you
should be able to receive it. ATS-l
t ransmi ts daily at 0 130 to 0215 GMT,
and again at 14 00 to 1445 GMT.
ATS-3 transm its daily at 0730 to
0815 GMT and again at 2045 to 2 130
GM T. All of these satell ites (except
NOAA·2) transmit pri marily on tee
sim ile using an amp litude modu lated
2400 Hz tone. Maximum amplitude
(80 to 100%) corresponds to white,
and min imum amp li tude (30 db below

""CON
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Fig. 1. Simplified sketch of a single-qun
storage tube.

""SC'. 'R.....UGRIO

Last month I briefly described
some basic scan conve rsio n techn iques
from the aspect of both solid state
and d ual gun Itithocc n! electron
tubes. I also mentioned Don W9NT P,
and Art SM0BUO, were developing a
co nverter u nit that used the
Th ompson TME 1238 , a single gun
storage tube. Since this tube is rather
unique, (on ly o ne electron gun is
used) I have a brief description this
month . Figu re 1 is a simp lified sketch
of the tube. First the Slow Scan video
is fed in on Grid 1, and stored on the
mosaic target. Next, Grid 1 (writing
grid) is biased to give a consta nt
electrong flow. The elect rons now
repelled by the " read ing" Grid 5, and
can be fed to a video amp lifier. Since
the reading grid does not affect the
target (because it doesn 't scan it) it is

SSTV CONTEST ANNOUNCED
This winter promises high Slow

Scan activity . and we're kicking it off
with a Slow Scan Program Contest. It
works like this : Make up your prize
winning program (6 minutes maxi 
mum ) on a cassette, and send your
entry to 73 Magazine. They will be
compiled and reviewed , then forward
ed to another " anonymous" judge to
be reviewed again. Final results and
prize winners will be published . Selec
ted frames from winning tapes will
also find a prominent place in these
pages.

All entries will be judged on origi
nality . with technical aspects cou nting
in the scoring. This contest begins
now and ends December 31, 1973 . Be
su re to include return postage for
your tape.

The purpose of th is contest is to get
more fellows th inking and acting in
terms of good purposeful programs,
not just IDs and COs.

Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood ViI. 50N
Birmingham A L 352 10

S<O"'SC'. VIDEO I. ' OT
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a single frame of your
shack or XYL is no
longer enough - you've
got more talent than
that . . . now's your
chance to prove it?

First Prize
6

ROBOT Model 61
Fast Scan Viewfinder

Other prizes to be announced.

RULES:
.6 minute maximum time length

• Subject matter is limited only to
your imagination - anything goes.

• Label cassette with your return
address and include s..... fficient re·
turn postage. All programs will be
returned.

• Decisions of the judges will be
final.

• Contest starts now - entries must
be mailed before December 31.
1973.

Use only enough time to effec
tively bring across your idea. An
idea that is best expressed in 2
minutes will turn into a horrifying
bore if interspersed with 4 minutes
of filler.

Don't repeat frames except for a
purpose - the closed-circuit quality
of tape makes repeating
unnecessary.

Please do not send a script or
explanation of your program. Since
Slow Scan is a visual media, every
thing you want included in your
program should be on your tape.

Send your entry to: Slow Scan
Contest, 73 Magazine,
Peterborough. NH 03458.

73 MAGAZINE



Gus Browning W4BPD
Drewer " OX"
Cordova, SC 29039

SOME QSL INFO ,
A26AC via 4S 7YL
AP2MR via Callbook address
C29ED via V K3TL
CT2AZ via Wfl JHV
EL7D via DKJIA
ELfI Q via LA9GG
ELl' 5 via VU3RCZ
ET 3USD via WA4HVQ
Fl' A LN via K411
FBS ZB via F8 US
GC5AGA via K411
HBfl A VB via DKJST
HW3U IT via F90E
JW4 EJ via SM5BCS
Jl/l/7FD via LA3UC
J X6VO via LA 1RQ
J X9TM via LA9TM
SV~WY via WA~VPX

MIC/D via 14FTU
TJ IBG via K4WQS
TY7ABM via DL7JJ K
WI 9ANG via WA9DZ L
WF20C via W2HAQ
WS4SKY via WA3 NAN
3D2JA via W20VC
5Z4 KL via GM3VLB
7W3ITU via 7X-buro '
9X5MV via DJ2AZ
If you want to see more OX QSL info
each month let me know because I ca n
give you a lot more than the above.
WTW VERIFICATION POINT ,
I w ish to announce that we have a FB
OX Club that has volunteered to act as
our WTW (and 73-73--73. too) verifi
cat io n point for all of W/ Kl, W/K2 ,
W/ K3 land . More or less cent ra lly
located t oo :
The Thomas A. Ed ison A mateu r Ra dio
Assn.
c/o WB2 FVO Club QSL Manager
William W, Inkrote, Jr.
52 Elliot Place
Ed ison, N.J . 0881 7· U.S.A.
Be su re to send them all your cards t o
be checked. Send along the $ 1.00 to
help the expenses fo r your certificate,
and also send along enough extra for
the class of postage to return you r
cards to you . They will give you very
fast service I am su re - I will mail you
the certificate that you qualify for
when they notify me that your cards
have been checked and t hat you have
quali fied O.K.

We still need more verification
checkpoi nts. how about your club?
I am at last getting th lltgS "xed up
here and will be seeing a ll of you on
or near 14220 so metime between
about 2200 t o 2400z. 73 t ill next
month - de,~ B P 0
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RATA RAMA

T he Mount Airy VH F Radio Club,
Inc ., presents the annual Pack Rat
Hamarama, Sunday October 7, 1973,
a t the Warwick Fire Co., Jamison, Pa
The Warwick Fire Co., is located on
Rt. 263 North of Philadelphia.
Activities include a giant flea market,
auction, and an amateur TV demon
stratio n. Fest ivit ies begin at 10 AM.
Food concession on premises. Regis·
tration is $1.00, flea market tables or
tailgate sales, $2.00. Talk in on
146.52 and 52.525. For furth em in
formation contact: Dave Zimmerman
W3ZD, 520 Centennial Rd ., War
mi nster PA 18974 .

MIDWEST CONVENTION
T he A R R L Mid-West Convention is

bei ng sponsored by the Lincoln Ama
teur Radio Clu b this yea r. It will be
held o n October 6 and 7, 1973, at the
Villager Motel and Convention Center
in Lincoln, Nebraska. It promises to
be o ne of the largest in the Mid-West ,
drawing on radio amateurs in a fo ur
sta te area and mo re. For info rmation
contact : G3UGHIW0. c/o Lincoln
Amateur Radi o Club , tnc., P. O. Box
5006, Lincoln, Nebraska, 68505.

MID-SOUTH HAMFEST
The Mid-South A RA is holding its

1973 Hemfest on October 6 and 7, at
the State Technical Institute in
Memp his T N. There will be a MARS
meeting, FM Symposi ums and other
activities. Contact: Har ry Simpson
W4SC F, c/o Mid-South A RA, 1830
Macau lay Ave ., Memphis T N 3 8 127.

CHAUTAUQUA AUQTION
The Chautauqua County NY F M

Association's third annual auction will
be held October 13, 19 73, at Shore
Ac res Boat Yard, 8emus Poin t NY.
For further information write to
Ro bert Greenwald WB2VOO, Rte. 2,
B o x 7 6 , Jamestown NY
14701-

OCTOBER REPEAT
A special meeting of the Illinois

Repeater Council will be held on
Saturday, October 20, at Southem
Illinois University. Hosted by
WR9A BU, all Illinois and adjacent
repeater representatives are cordially
inv ited. Contact: Kontact Kim King,
Sec. IRC, 161 8 Linden, Des Plains IL
6OO1B.312-824-8419

TAMPA BAY
Seven Tamp a Bay Area c lu bs have

joined fo rces to present, perhaps, t he
largest ham gathering in the State o f
Flo rid a. Over $2500 worth of prizes
will be awarded by d rawings. First
prize will be a complete Gala xy 500
station . Registration is $2. It will be
hel d on October 6 and 7, 1973, a t the
Electrical Build ing, Flo rid a State Fair
ground on N. Bou levard, 2 blocks
north of Kennedy Boulevard, beg in
ni ng a t 8 AM local t ime. Inq uiries may
be sent to Mr. George Dixon
WA4VQT, 129 15 Vero nica Ave.,
Tampa F L 33612. In addition, we are
providi ng an information station 00

the air Monday, Wednesday and Fri
day, 7 - 7:3 0 PM EST and Sunday,
10 - 10:30 AM on 7280 kHz.

ADRIAN HAMFEST
The Adrian Ama te ur Radio Club

Inc, of Adrian Michigan, presents their
fall Hamtest. Sunday October 14,
19 73, from 8 AM to 3 PM, at the
Lenawee County Fairgrounds on Dean
St. Tal k in on 18 12 k Hz - 393 5 k Hz
- 52.525 MHz - 146.46 MHz 
146 .52 MHz - and 146.94 MHz.

All buyers, sellers and visitors are
welcome . Plenty of refresh ments and
p rizes. Cost $1.00 in Advance, $1.50
at the gate. Tabl es $1 .50 per half
table. For information on t ic ke ts or
tables w rite to the Adrian Amate.ur
Radi o Club, P. b. Box 26, Adrian MI
49221-

. FAR-DUTing

The Foundati on For Amteur Radio
will h old its annual Hamfest at the
Gaith ersburg Fairgrounds, Ga ithers
burg MD, on Sund ay October 2 1,
1973. Featured is' a large flea mark et,
food se rvice, exh ib its, lad ies events,
supervised child ren's program and
ma ny p rizes. Main events are all in
doors. Picnic grounds and free parking
availa ble . Will be hel d rain or shine.
Part icipat ion fee $1.50, sa les space
$5.00. Talk-in service p rovided. Nea r
by motel rooms available. For in fo
write or call 8 i1l Miller K4MM, 10919
Woodfair Bd. . Fa irfax Station VA
22039. 703-893-2450.

TERRY SWAP
The Terry Cou nty Amateu r Radio

Clu b's 19th Annual 8 rown fie ld Free
Swapfest will be held on October 14,
19 73 in the National Guard Armory,
8 rownfie ld , Texas. Doors open at
6:30 AM and Swapfest activities last
u ntil 3 :00 PM. No registration o r
admission fees! Door prizes. largest
Amateur Radio flea ma rket in Texas!
All exhibi tors, ama teu rs, C 8ers and
families welcome , Free parking and
trailer camping in Coleman Park ad ·
jacent to the Armory.

7

-



SS E Scanvision

SBE has come up with a beautifu l
slow scan system - complete with a
built in cassette tape recorder. This
system makes it duck soup to put
togethe r your own tape
pro~ams. ..and let's face it, this is the
way slow scan has gone.

With tape reproduction of a slow
scan usually identical with "live"
camera work, it is only logical that
most ops have opted for using tape. It
doesn't take long sitting still for ei~t

seconds in front of the camera - and
then jumping up to refocus (wh ich
isn't all that fast a p rocess unless you
have a fast scan monitor too) on a
menu board for giving your name,
location, signal report , and perhaps a
as l - before you are thinking
se rious ly i n t e r m s of tape.
Unfortu nately, many of the cheaper
recorders are not adequate fo r the job

counties. Frequencies are 3575, 7090,
14070, 21090, 28090, 3710, 7110,
21110, 28110, 3810/3900, 7290,
14 2 9 0 , 2 1310, 28510 [all are
plus/mi nus 10 kHz). While on 3575
try not to QRM the Carolina's traff ic
net which meets at 2300 GMT and
0200 GMT nea r that frequency. The
ent ire 6 and 2 meter bands can be
used, and repeater OSOs cou nt.
Appropriate awards. Mail logs before
November 25, 1973 to Charlie Wells,
K4SKI, Rte 8, Box 414 , Greenville
NC 27834.

By the shadow on the wall I see
that it's time to wrap up another
column. Until next time, " CO
Contest, CO Contest, CO Contest."

TomWB8KZD

North Carolina osa Party
From 1800 GMT October 20 to

0600 GMT October 21 and from 1300
GMT October 21 to 0200 GMT
October 22, 1973 . Each station may
be worked once per band/mode and
again if operated portable or mobile,
and with each county change.
Exchange 0$0 NR, RS/T and OTH
(county for NC; state, p rovince or
country for others. NC score 2 points
fo r out of state OSOs, 1 point for
QSOs with other NC stations.
multiply total points by number of
states an d provinces worked . Out of
staters score 2 poi nts per aso and
multiply total by number of NC

Californ ia osa Party
Fro m 1800 GMT October 6 to

0600 GMT October 7, and 1500 GMT
October 7 to 0300 GMT Octber 8.
Same station may be worked once per
band/mode. Exchange OSO number,
RS/T and OTH (county for California,
AR Rl section or OX country fo r
o t hers) . Cali fo rnia stations work
anyo ne . Non-Californ ia work
Californ ia only. Score 1 point per
OSO. Multiply total aso points by
total Cali fo rnia cou nties worked or
t otal A R RL sections (including
Califo rnia) and OX countries worked.
Frequencies are 3560, 7060, 14060,
21060, 28060, 3880, 3980, 7280,
14280, 21280, 21 380, 28580, 3725,
71 25, 21125, 28125. Appropriate
awards. Logs must show d ate, time,
band, mode, exchanges sent and
received. Logs can' t be returned . Be
sure your call is on each page. A
su mmary sheet is requ ired showi ng ,
cou nt ies, ARRL sections and OX
count ries worked, breakdown of
OSOS per band and scoring. Include
your name, call and address in large
b lo c k letters. Mai l logs before The W2NSDI1 Scanl'wOII package being
November 7, 1973, to Joh n Mi nke, tested with spl'Cial zoom lens.
W6KYA, 6230 Rio Bonito Drive,
Carmichael , Californ ia 95608. Inc lude
a large SAS fo r resu lts. Comments are
encouraged and appreciated .

General and Advanced frequencies,
Novice near the middle of each Novice
band . Only NM stations call CO
Co n tes t near these frequencies.
Exchange OSO number, RS/T and
QTH (cou nty fo r NM, state, province
or country for others) . Stations may
be contacted only once o n each band,
and again if he changes counties.
Int rastate NM contacts are valid.
Score 1 point per OSO. NM multiplier
is total states, provinces, countries and
NM counties. Non-NM use total NM
counties for multip lier. Appropriate
awards. Fu ll log data, including
exchanges, should be sent to Bill
Wageman, K5MAT, 35 San Juan, Los
Alamos NM 87544 by November 1,
1973.

-
~'CiCONTESTS~

Nov. 5·11

.. WR.tACK O.eo"" 146.0-147.M.. WAU,CI .......... 141.11-146.71
146.11-14US

" WIlIACI h ...... H1L 141.10-14Ue

" .II"'IX ....... 14I..]J-I46.5J
ct WRI.I" $iIII"" 14U I -lCU 2
cr WA'Aac ,....... 223....nU6
n Wfl.U.CV

leu ""..
14&2N4U2

" WA IAIS '-' 141n-I41.1l2
Il WRIAIX R.~ 1tIo.. 141.34-146.11'

'" WIll...., I....... 1".11-146.11

'" WRIAIW ....- It6.3H4i.ll

" w"I"'O .-. 141.11-146.1]

" W"tACQ ....... 141.)l-14U4.. WA1"IO .~ 141.37.'4'-'1.. WIlIAIV ..... 141.....146..... WAIAIK f ...... 14i.31 ·141.'1., WAJAIO "- 44J.!S-44I.!t!i., WlllAac I_T..... 14i.n-14U.

" WRZAIF R. t _ ' ''.1''146.71
DO Wll"' .... IItt. v.._ 14I.II-IQ.n
DO ....." CO...... 141.16-14&.7&
DO WRIAIF DIy". 14U4-I45.M
DO WR'AIG $Jfilofliol' 14U3-I46.1]
DO WRI"8H M.... '4&.OH4&.61
DO WRIALI N__... 141.16-14&.1&
DO WR'AIO C.ili<adto l"U S-I"U S
DO WR"'1f' CilIc:"'ti ' 4U I-I46.a
DO WR.....K ""_. 1&&.3J.14U 7
DO WRJAIJ W""orc 141.16-1 41.75.. WR3ABF V"... Fe.,. ........ WR 3ABG V..... f .... ........ WAlAB" II..... Fe.,. 2Z2.3.t.22U4.. WR l AB! II..... Fe,.. 14U ' ·I46.!M
TX WR S"8M Brownhlld lU .2H4U 2

" WR4ACW Richmon' 146.21·1Cli.U., WAlIABV bk.G...... 146.JJ.l46.97., WA9ABS M~_kH 146.25·146.85

Tom DiBiase WBBKZ D
108 6th A venue
Steubenville OH 43952

Oct. 20-21
Oct. 20-22
Nov. 2-5

NOY.34

This Month
New Mexico osa Party

From 220 GMT October 6 to 0100
GMT October 7 ; 0200 GMT to 0600
GMT and 1800 GMT to 2200 GMT
October 7, 1973. Freq uencies are 65
kHz up from the bottom of each CW
band, phone near the edge between

CONTESTS
Sept. 29-0ct . 1 Delta aso Party
Oct. 6-7 New Mexico aso Party
Oct. 6-8 Cal ifo rnia aso Party
Oct. 13·1 4 RSGB 21/28 MHz

Telephon y Contest
RSGB 7 MHz CW Contest
North Carolina aso Party

CHC/ FHC/HTH
aso Party

RSGB 7 MHz
Phone Contest

aRPp CW oso Party
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REPEATER USERS

REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specificati ons. When it comes to crystals for your repeater, BUY THE
BEST - SE NTRY.

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crysta ls for a certain frequency and
hope you ca n tweak them to frequency in your r ig. We do offer FAST service
on crysta ls made especially fo r you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY_

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TlVX-910-830-6425
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$6,772 AWARDED

State-of-the-art thinking on the part
of Canada's Department of National
Health and Welfare has prompted a
$6 ,772 grant to a repeater group in
Courtenay. B.C. Realizing the impor
tance of VHF repeaters in providing
emergency communicat ions d uring
times of disaste r, the grant was endor
sed whole-heartedly by civil defense
authorities: The planned repeate r will
provide commu nications within a 150
mile radius.

Meanwhile, back at the FCC. . .

CANADIAN GOVT.

SUPPORTS REPEATER

GROUP WITH GRANT

QSL
CONTEST

tenna for VHF and where applicable a
separate VHF plug -in antenna. The
receivers heve excellent sensitivity of
.3!J 'v with selectivity ratec at ·6db @9
kHz. Audio output is 4 watts and the
receivers are designed to operate over
the temperature ran~ of -20'C to
+SO·C. The specific model numbers
and frequency ranges are Sentinel I
high·low VHF, Sentinel II high band
VHF, Sentinel III low band VHF,
Sentinel V UHF, Sentinel VI UHF
high band, and Sentinel V II marine
VHF.

For furth er in formation contact:
David K. Bradley, Vice President, Mar
keting, Linear Systems, Inc. , 220 A ir
port Boulevard, Watsonville CA. Tele
phone: 408-7224177.

Jane Rice WA60ZS, captu red the
heart of o ur contest judge this month
w it h her homebrew silkscreened
entry . Win a one yea r subscrip tion to
731 Send your QSL to: OSL Contest,
73 Magazine, Peterborough NH
03458_

Li near Systems has announced the
int roduct ion of a comp lete line of
scanners which cover freq uencies from
30470 MH z. The entire line, known
as the Sentinel Series, cons ists of six
separate models.

The Sentinel includes 8 channels
for scan ning, lock-out swi tches, man
ual o r automatic scan operat ion and
AC/DC capability . An impo rtant fea
tu re of the Sent inels is th e prio rity
channel which assures the reception of
the most important channel. All come
equipped with cord/plu sets fo r either
12V de or 115V ac operation. Also
included is a screw-in telescoping an-

supplied) and connected by a ca ble to
th e generator. This allows t he user to
position the generator on a table or
desk while the speaker is held up to
the microphone. A third approach is
to wire the unit directly into the
microphone circuit, eliminating the
need for the speaker altogether.

There are no switches or controls
on the unit other than the key pad, so
no current is drawn from the standard
9-volt transistor battery until the
operator touches a key to generate a
tone. This feature insures long battery
life and simp licity of use. The unit is
lightweight and packaged in an attrac
tive black molded plastic case. For
more info rmation contact: Interface
Technology, tnc., 10500 Kentmever
Dr., St. Louis, Missouri, 63 132.
3 14-426-6880

SSE SCANNERS

TONE PADS
I n terfa c e T e chn o lo gy h as

introduced a Touch-Tone generator
designed to aid repeater and au to
patch users. The unit generates the 12
sta nda rd frequency pairs used for
Touch-Tone dia ling by th e telephone
companies. It is designed so tha t the
outpu t can be used in several ways.
For one, a speaker included in the kit
can be mou nted interna lly and the
unit simply held up to the mic ro-
phone. The speaker can also be
mounted in a small. remote case (not

and there are little squiggles which
result from not too steady tape d rive
rrechanisrn.

Once you are set up with a 9000
rec o rder you can start putting
together short tape programs - a view
of your shack - picture of you 
your wife - with titles. You can tape
the OTH and CO calls. You can work
up a short orosram showing some of
your other interests than amateur
radio - which is r-ot only interesti ng
to viewers. but affords plenty to talk
about if you match an interest with
someone else.

You can put together a program of
you r OSLs for each cou ntry worked,
unless you are one of th e real slow
scan DXers with 73 countries wo rked,
in which case it would take abou t ten
minu tes at one card per frame. to
show th e bunch. Even so, that might
be a little better than some of the
d u m b cartoons that are being
shown .

The SBE Scenvlsion camera has one
very handy feature - an automatic
contrast control. The less contro ls you
heve to diddle with the better. There
is a ma nual over-ride for knob
twisters.

After using the Scanvision fo r
several weeks. there are several th ings
that stand o ut - the ease of hooking
it up for use - the beautifully sharp
ncture - the convenience of the built
in tape deck - and (most of all) the
fun of actually seeing th e fellow you
are working.

The Scenvislon manufacturer also
m a k e s co m merc ia l bro ad c ast
television ca meras and th is is obvious
when you open th e ca mera and take a
look a t th e co nstructio n
techniques. ..beau t iful! This shows u p
in the p icture too - just take a look at
a grey scale on this monito r and see
how much more you get than you
might expect.

Li nea r Systems is to be
congratulated for making this superb
slow scan unit eveltable - slow scan
will, it seems certain now, be one of
the big growth aspects of amateu r
radio du ring the nex t few years. Once
you see it in action you are hooked.
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$150

$255
$255
$ 80
$425

$250
$380
$246
$200
$200
$200
$255
$190

COMPL ETE 36 page OS L catalog, 3rd
edition. New " SPA RK L ING" QS Ls.
Hundreds of cuts, ten report forms,
thri teen colored stocks, 25e. Ten
sampl e QSL cards. Corneilson's
Quali ty QSLs, 321 Warren si., N.
Babylon, N. Y. 11704.

C.ANADIANS - FREE 120 page elec
tronics catalog ETCO-B, 464 McGi ll,
Mont real.

" Don and Rob" new guaranteed buys.
Discount prices, full warranty . Write
for low prices on fo llowing: HYGArN
TH6DXX , TH 3 M K 3 , 204 BA,
DB1015A, 402 SA; Mosley CL33,
CL36, S402; Triex MW50, MW65,
W51 (FOB, Cal); Clegg FM27B; Mid
land 13500, 13509W -T; Regency
HR2B, H R21 2; SBE 144 $199.95;
SBE 450 TAC converts 2mFM to
314m ($179.95 list) $149.00; Stan
dard 826M A, 146A; Ham-M $99.00;
TR44 $59.95; AR22R $3 1.95; Belden
8448 rotor cable 10~9ft; 82 14 RG 8
FOAM 1tet«. 8237 RG 8 15' /ft;
Amphenol PL259 49i; Hallicrafters
FPM300 DEMOS, NEED FACTORY
WARRANTY REPA IR $460.00 ea;
Used guaranteed; Coll ins 75A4
$345.00; Kenwood R599 $300.00;
T599 $350.00; Hammarlund H0 180
$250.00 ; Heath SB300 $250.00; Wri te
Quote Swan, Eimac, Roh n tower:
3/ 16" cable clamps 18a'; Motorola
HEP 170 epoxy diode 2.5A/lOoo PIV
2ge, $25/ 100 LOT; Motorola Semi
conductor Data Series $7.50; Cal rad
KW dualmeter SWR-relative power
meter, to 150 MHz $15.95; MOT MC
1709CG OP AMP 1709 1 T05 39,;
Write items not listed . Shipp ing col 
l ec t . Madison Elect ronics, 1508
McKinney, Houston , Texas 77002.
713 ·224 -2668 Nite/weeken d
713497-5683

OLD (ANTIQUE) Radio Buffs, Re
pairers for sale, in working order.
Complete (16 VoL) repair manuals 
thousands of service data, schematics,
etc. , almost all makes from the
Twenties to the Forties - Gernsback
Officia l Man. Volumes 1 to 7 (1937)
plus Riders Volumes 8 thru 14
(1944 ). plus Volume 5 (1934) and 16
(1945-1946) . Atwater Kent Model 35
battery radio (1924). Majest ic " B"
battery eliminator (1928). Standard
Metal Co. 19" upright horn loud
speaker (1925). 16" cone Western
Electric Model 540AW magnet ic
speake r (1928) . Cathedral type
Crosley tab le model radio (1932) . Old
books; old tubes; telegrapher's sound
er, key ; etc . W. C. Motz, 219 Elm St.,
Pittsburgh PA 15218, 412-371-1580.

M EMP H IS A R EA H AMFEST ,
Sunday, October 7, at State Technical
Inst itute, convenient ly located on
Interstate 40 at Exit 11. Tennessee
Sect ion A R R L Convention in
conjunction. ARR L Forum, MARS
meetings, prizes, Flea Market, XYL
entertainment. Informal group dinners
Saturday night. Talk in on 34-94 and
3980. A ll your fr iends wi ll be there !

$250
$105
$ 44
$ 60
$650
$265
$265
$200
$200
$200
$110
$ 90
$350
$ 180
$ 30
$ 70

EQUI PMENT FROM 73
The following list of gear, unless

otherwise noted, consists of brand
new equipme nt purchased for testing
ourposes only.

Cap-Com 40m solid state
SSB xcvr
Heath IB-101 counter wi th
Vanguard Scaler
Clegg 27B 2m xcvr
IC-22 2m FM xcvr
Midland 13500 2m xcvr
Midland 13509 220 xcvr
Tempo CL-220 220 xcvr
Clegg FM-21 220 xcvr
Regency HR-6 6m xcvr
HR2MS 8 channel
scanning 2m xcvr
TME-H-LMU 16 channel rcvr
Digital Logiclocks
Dycom 2m repeater
Wilson 7 element 10 & 15m
beam (pick-up only)
Waller 60A power supply
Standard sr-c 120/5 power sup.
Gladding 12V power supply
SBE Scannavision
Robot Monitor
Robot Camera
AX 190 amateur rcvr
SX 190 SWL rcvr
Pickering K8 -1 keyboard
TPL 502-8 2m Amp l w/40w
TPL 502 2m Amp 10w /4 5w
Kenwood TS-511S SSB xcvr
Heath HW-202 w/encoder
Heath HWA-202-1
Heath HA-2022 amplifier

FACSll\lILE PAPER for Desk Fax
units : $1.95 per box. 6 boxes for
$10.50; for weathermap recorders;
$4.25 per box, 4 boxes for $16. Jim
Cooper, P. O. Box 73, Paramus NJ
07652.

FOR SALE: Gonset III 6 me ters
"M INT", - $100.00. Gonset 111 2
meters AM and FM, excell ent, 
$1 45.00. WANT: Hall icrafters HA-2.
Jim W1VYB, 53 Lothrop St., Beverly
MA 019 15, 6 17-922-3850.

OPA QUE /TRANS PA RENT pc/rc
TAPES. SPEcrFY 1X, 2X, 4X. TWO
8 x 10 Assortment sheets plus art
worksheet - $3.50. Eugene Wiener,
523 Morgan No. . Minneapolis, Minn
55404.

1I0 0 SIER ELECRONICS - Your
ham headquarters in the heart of the
Midwest where only th e fi nest ama
teur equipment is sold. Individual,
personal service by experienced and
active hams. Factory -author ized deal
ers for Clegg, Drake, Genave. Re
gency, Standard, Hall icrafters, Ten
Tee, Kenwood, Tempo, Mid land,
Galaxy, Hy-Gain , CushCraft , Mosley,
Hustler, Hem.M, Sony, plus many
more. Orders for in-stock merchandise
shipped the same day . Write or ca ll
today for our quote and try our
personal, f riendly Hoosier service.
Hoosier Electronics, R. R. 25, Box
403, Terre Haute, Indiana 47862.
812-894-1297.

We can not chec k in to each advert iser. SO Caveat
E mptor . . .

For $1 e ~tr a we can m aintain a re p ly bo~ for
yo u .

WESTERN UNION DESK-FAX trans
ceiver manual : Comp lete theory of
operation, adjustment, lubricat ion,
prevent ive maintenance, troubleshoot
ing, parts list. Includes all schemat ics
and mechanical parts drawings. $3.80
postpaid . Bi ll Johnston, 1808 Pomona
Dr ive, Las Cruces, New Mexico
88001.

"WANT VIHROPLEX carrying case.
Advise condition, age and price. P. O.
Box 191, Rye Beach NH 03871."

2 METER FM Brand new HR-2A
94/94, 22/82, Hustler 518 t runk lip,
wa rranty, perfect. WA6LZH, 4130
Ca rson, Oakl and CA 94619,
415-530-7187.

COLLINS MP-) Power Supp ly, new
never used, t rade for 516F2, PM-2,
312B4, HT 220, or ST-6. Want to buy
32S1. Fred Slaughter, WB81 JX, 3636
Douglas, Toledo, Ohio, 43613.

"DIGITAL l\lULTIMETER - 3 %
digit frankl in model 500, - $60.
Chart recorder, - $20. 6' x 19" rack
cabinet - fully enclosed, - $40. EMC
5 MHz Oscilloscope, - $90. Sell or
swap. Jim Einolf, 1218 W. Ionia,
Lansing MI 48915."

FOR SALE: GE Porta-Mobile 2m, 10
watt portable with nfcad. 94/94 ,
22/82, $300. HT-220, two watt, two
channel with charger, $275. MOTRAC
" A" model transmitter and power
supply, $35. MOTORO LA pocket
receiver with nicad , $45. MIDLAND
CB? - $25. Gary Eberle, WA6CW,
1655 Via Escondido, San Lorenzo,
CA 94580.

Ty pe copy. Ph rase and punctuale e ~ act ly a,
yo u wi~h it 10 a p pea" No a ll-capita l ad~ ,

Deadline for ad... the h t o f t he mon th tWO
month ~ p rio' 10 p ublocalion. Fo ' e ~amp le;

Janua ry 151 is lhe deadh"" fo' the March issue
which will'be ma iled on the 10th o f Februa ry .

WANTE D: Facsimile equipment,
weather satellite equipment and/or
information, RTTY machines 100
wpm. Ken DeBrecht, WBfiNOV, P. O.
Box 1086, Novato CA 94947 .

We w ill be the judge of sui lab,loty of ad• . Our
'e.po n~i bilo ty for er roro e~tend~ only to print ·
ing a correct ad ,n a late, lS~ue .

Pr ice - $2 per 25 word. for non-<:ommercial
ad. ; $ 10 pe r 25 word~ to, bu..n= venture• . No
di~pl ay ad. Or agen cy d'seount . Includ e your
c he<:k Wll h order .
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..... a mu st fo r ..n~orW'
u~inl!: I n inf"l pt'flN1of'
,"""ffl"" or • ~ id~b.nd

Ir . n ~(, l!'in'r o n o u r
ere.. ded C\\ bends,"... ..n.

ra e
C-Line

Su b-Audible tone

Boll lC94L. C8nOgll P.,k. Californ~ 113M

Encoder $8.95

AUTI!

Our Q·BOlt IIIdio filt. '.1111. ' B_<lth CON TlfllUOVSLY VAIlIABLE ' ,om
30 HI l.I"'Oll 100. ' h. rp.. ,hon "'01' . ""..11 to 2 ~ H ., ""' ... 1;11.. Ino ooil.l, No
I""'rllon 10 Not . bnodbc.td . 1l..<Iy ' 0 plug ,n, o ANY , ,,,,,/xo.'. 0 ' pilon..
01" . .. . , pk ",p. Full i"", ,,,.,,o,,.. In u" """ ~"'do_ Plug ono Inlo y , .... i. ..
lodOyI Only SI1.96 + S l ", ipp;nll in U,S. IAdd Sol.. Tox .. C.I ,I 10 <lOy
..... ,..yboo<k lPo' .., n" • • SENO FOil FIlH LITERATURE ANO TEn REPORTS.

research

KITS

Shipments against our orders placed
months ago are arriving daily. No long
wait for the world 's most popular ham
gear.

,

• Compa tible with all sub-audible tone systems such as
Private line , Channel Guard, Quiet Channe l, etc.

• G lass ep o xy PC B 's & Si licon xst rs thro ugho u t .
• Anv reeds, except spec ial dual Cal l Iy pes ma y be used:

Motorol a. G. E., RCA. S. D. L., Bramco, e tc.
e A 11are powered by 12 vdc.
• U se on any l o ne freq u ency 6 7 H z to 250 H z
• S mall size 1.5 x 4 )( .7S"
• A ll p arts mcl uded except reed a-nd reed socket
• Post na.d - Ca l,f. reside n ts add 5% sa les tax

COMMUNICATIONS SPECIALISTS
= =-_-,-;;:;;:::-_ Pw.O",."B"'O,,-X<W1-'05 rea CA 92

CIMDIH AItID
EXCLUSIVE 66 FOOT 75 THIW 10 METER. DIPOLE

NO TRAPS - NO COll5 - NO STUSS - NO CAPACITORS
Full'l ,l,ir ruled - Th ousonds Mreody in Us.

SEN VING iiAMS f or 35 YEANS

ELECTRONIC DISTRIBUTORS, INC.
1960 Peck Muskegon, MI 49441

Tel. (616)·726·3196
HRS. 8,30·5,30 SAT. 9·4

#1 6 40 ,*, Copper Weld wire ann ealed so il ha ndles like sofl opper wue-- Rl led lor better tllan full legal power AM / CW
or SSB-Cou ial or Balanced 50 10 15 ohm feed line-VSWR under 1.5 10 I It most heights-Slainless Ste el har dware
Drop Proof Insulators-Ternf lc Pelf ormance-No COi ls or trips 10 brea k down or change unde r weather condltlons-Comp·
lel el, Assembled read, to put u~GulrJ"leed I ,ear- oN£ o £SIGN OO£S IT ALL : 75 · IOHO-o NLY $ 12.00 A PANO~

Model 75 · IOHD
Model 75 ·20Ho

$60 .00
$50 .00

&6 f t 15 Thru 10 Meiers
66 Ft 75 Thru 20 Meters
Model 80 ·40 HO 142.00

Model 75 ·40 HD $40 .00 66 ft
Model 40 ·20 HD $33.0 0 35 fl

69 f l 80 ·40·15 Meter (CW)

75 Thru 40 Meiers
40 Thru 20 Meters

ORDER DIRECT OR WRITE fOR
fULL INfORMATION

300 S. Shaw nee
Leavenworth, Kansas 66048

OR THRU YOUR fA VORITE
DISTRIBUTOR

More CA VEA T EMPTOR

WANTED: A AC-5NHF components.
Mounting Backs MT65 and MT·7l.
Control Unit C·42, Junct ion Box J-2B.
A lso need connectors. WB8N LM, 146
Schonhardt St., Ti ff in OH 44883.

DESK-FAX TRANSCEIVERS as re
moved from commercial service
(work ing). $14 .95 each, or $25 pair.
Jim Cooper, P. O. Box 73, Paramus
NJ 07652,

MOBILE IGNITI ON SHIEL D gives
more range, no noise . Every th ing f rom
economical suppression ki ts to custom
shielding. Literature. Estes Engineer·
ing, 543-5 West 184th Street, Gar
dena, Calif ., 90248

ROCK CRUS m ;R - Hall icrafters HT
33A Linear $200, - HT37 $150, 
SX 101A $1 50, - NCX3 TR·Band
$150, - NCXD $50. - HT40 $35, 
WABIYL, 419492-2317.

FOUN DA TION 10' A~IATEUR

RADIO annual Hamfest Sunday 21
October 1973 at Gaithersburg Mary
land Fairgrounds.

COLI.INS FOR SALE: Individual
prices are indicated. For package deals
please wri te. 3253 SN 12091 $650,
7553 5N 14276 $600. KWM 2 A 5N
11535 $750, 516F2 P. 5. 575, 31284
stat io n control $1 25, 30 L 1 linear amp
$350. Jack Aviv, WA2K NC, 106
Glenn Avenue, Lakewood NJ 08701 .

WA Nn;u: AD 92/UX fax recorder.
Need several mechanical drum sub
assembl ies. Don W1 GSO, Box 803,
North Falmou th MA 02556.

"BRAN D NEW": Clegg 66er in origi
nal factory carton, $145. Money order
or ce rt i fied check. J. A .LaTorre, P. O.
Box 521, Lawrence MA 01842.

MOTOROLA P33·BAC 5W Hendi
Talkie, excellent condition wi th an
tenna, mike, Ni-Ceds. 34/94 and
94/94 - $95 ; Heath HX-20 So- 10
meter SSB and CW transmitter, HR-20
SO·lO meter SSB, CW, and AM reo
ceiver. and HP-20 AC power supply,
good condit ion $195. FOB,
W5PNY , 2506-A, 35th s-., Los
Alamos NM 87544.
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R ecently a number of GE Pocket Mates
have become available, and they make

id eal walkie-talkies for 2 meter FM. They
have several advantages: I) small size, 2)
extremely sensit ive receivers (.3 - .4 MV for
20 dB quieting , 3) good output (I W), and 4)
reasonable price.

These units are a good buy provided you
make sure of several things first. If all of
these requirements are met , then you will be
making a good investment :

Make sure the unit is dual channel (if you
want it) and check for Y,- I W output. Check
for 1 JlV sensit ivit y and make sure the
speaker is good , because it doubles as the
microphone . The unit should squelch at a
set ting between 2 and 5 on the sq uelch
control. The antenna should telescope pro-
perly and no corrosio n should be present in
the battery co mp art men t. Check the opera
ting frequen cy with a counter ; if it is above
160 MHz or so, so me of the brass slugs will
have to be replaced with green ferrite ones
to lower the frequency ( It isn't a bad idea
to get several extra green and y ellow slugs
anyway, since they are easy to break. )

To take the unit apart , fir st remove the
screws holding the speaker and unsolder the
wires. Then remove the 4 screws fast ening
the case to the antenna block. Next remove
the small screw j ust ins ide the bottom
(battery) plate . The chassis shou ld then slide
out.

Using a tiny iron , unsolder the crystals
and replace them with 2 meter ones (avail
able from KW Industries - they already have
correla t io n data). It isn ' t a bad idea, eith er,
to write GE and request a manual. This
makes it easier to find exactly where every
thing is.

Now you are ready to tune it up. Tuning
the transmitter is simple . Hook the two
battery springs to a 14V power su pply, with
a 0-100 rnA meter in series. Hang a
47-S2n IW resistor from th e antenna jack
to ground and tune T5~TlO for maximum
current. Remove th e resistor, extend the
antenna, and peak LID and Ll6 for maxi
mum output. Repeak all o th er co ils again,
and adjust the drive pots for 180-1 90 rnA
(change the meter to a 0-1 amp one). T S
and T6 put crys tals YJ and Y2 respectively,
on frequency . When properly tuned , y ou

OCTOBER 1973

Herman Cone WB4DBB/4
Route 4, Box 493D
Chapel Hill NC 27514

GETTING ON
2m FM WITH

A GE
POCKET MATE
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RLVR lof Coils

Leeye these a lone unl ess you are sure they are off.
L25 - in filter
L15 - coupling
Tl, T2 - i-f coil s
T3 - discriminator

Receiver Front End Coils

L2 - rf amp
L4, 5 - front end
L6 , L7 - mixer
L10 - osc . coil (adjust first)

Transmitter Coils

T5 - F 1 osc . sets crystal {s] on frequency
T6 -F2osco" .. " ..
T7, TS, T9 - doublers - tune for max . current
Tl0 - driver
L10 - P.A. tank
L16 - P.A. output filter
Tune Tl0, L10, L16 for max. output into 52£1
load .

l
RECEIVER

RE CEIVER
FRONT END
~

e
t.z

o

0'·
0L2S

TRANSMITTER

Fl DRIVE CONTROL J
F2 DRIVE CONTROL

0L10

o

.,

AUDIO-SQUELCH MODULE

TRANS MITTE~'1t~~j TRANSMI TT ERP: A, MOOUl E - AUDIO MOOULE

., .,•• .,

.~. , 0
••

l OW LEVEL
TRANSMITTER
STAGES__~II

ANTENC"'=--h=~BLOCK

RECE IVER~t-~~
LF,

(Hole
Pin

Accessory Jack

directly above jack is for external antenna .I
1 ext. mic . 5 ext. squelch
2 ext. mlc . 6 not used
313to15V 7gnd_
4 ext. PTT

Receive Crystals [Sc 0 18 holder)

Coil Slug Color Codes

Receiver:
Yellow: L6, L1~. L25
Violet : L10 (Yellow Will Also Work)
Green: L2, L4, L5, L7

Transmitter:
Yellow: T5, T6, T7, T8
Green: T9, Tl0, Ll0, L16

/0. 10.7

2

Transmit Crystals (Sc - 18 holder)
fa

fc '=' -

8

Fig. 1. Internal diagram and coil identification.

should get around a watt out with 180-190
rnA drain. Some units have another pot on
the transmitter audio board - adjust it for
proper deviation. If yours doesn 't have this,
it is fixed at 5 kHz. To set the deviation on
these units, find the wire going from the
audio module to the transmitter's phase
modulator. It will have a resistor of approxi
mately I M£1 in series with it. Decreasing
this valu e will in crease deviation. Also , some
units have only one drive con tro l, which
co ntro ls both frequencies. My own is de
signed this way .

The receiver is a little more difficult to
align, but good results can be obtained if
you have a good signal to work with. It is
best to use a signal generator set exactly on
your receiver's frequency . In most cases, the
front end board is the only one that should
be touched.

I
I

A view of the unit with its case removed.
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KING
Your finest discount antenna supplier.

Beat inflation.
Save time and money with mail order.

• NAME BRANDS.

Gigantic Savings
FREIGHT PREPAID MOST ORDERS

48 HOUR SHI PMENT WITH CASHIERS CHECK OR MONEY ORDER

ROTORS ANTENNAS TOWERS ACCESSORIES

ANTENNA KING
Box A, Lomita, Calif. 90717, Phone (213) 534·"KING"

Fig. 2. Rear view of the speaker. Add a wire from
the jumper to the chassis to insure a good ground
connection. Carefully covering the open areas with
tape gives an improved a udio response.

0 "00••
L.L~~--=: PIN 3

PIN?'

R'
"ow

1

oov
~~I:.t:_-;" ,---_____

Fig. 3. SChematic of a battery charger suitable for
charging the Pocket Mate's Nicads. Starting at
maximum resistance on RJ , adjust the setting fora
m eter reading of J5 mA and charge the unit for
J o-J 6 h OUTS.

ORANGE WIRES
I I!! I( RE SISTOR 1$

ATTACHED 10 ONE )

JUMPER

First, feed a st rong signal (30-300 p.V if
you have a generator) into the antenna and
adjust L1 0 until the crystal "pops" into
oscilla t ion. This is a fairly critical adjust ment
and a change in noise level will be heard.
Then adjust all o ther co ils on this board for
maximum quieting, reducing the input signal
as you go. It should be fairly easy to get a
sensit ivity of less than .5 p.V fo r 20 d B o f
quieting. The filter and i-f boards are pro
bably in reasonably good alignment alread y,
and should n' t have to be touched.

When adjusting the various co ils, it IS

advisable to first melt the wax (if there is
any) with a warm screwdriver blade . and to

tune them with a flat toothpick, since the
slugs are very fragile. Check to see that the
coils have the appropria te co lor-coded slugs,
since they are made of different material. A
vast improveme nt in audio q uality can be
had by carefully covering the back of the
speaker with masking tape - this is es
pecially noticeable when transmitting.
Mallory T R-136 mercury batteries (8.2V)
work fin e in the Pocket Mate, but for
long-term eco no mic feasib ility suitable
Nicads can be obtained from Alexander
Battery Co., Box 1645 , Mason City, Iowa
5040 1.

. . .WB4DBB
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Silas S. Smith WA9VFG
2308 McCord
Murphysboro IL 62966

FREQUENCY MEASURING
EQUIPMENT AT

M CROWAVE FREQUENCES

osouace ~J ~""""°rl71,
WAVEM ETER INDICATOR

, osoueceElli ~ ICO" I
WAVEM ETER

T h is article is not intended to give the
theory, but rather a practical solution

to the building and use of wavemeters at
microwave frequencies .

In microwave work, frequency is one of
the most important measurements. It mu st
be understood the wave length in the devices
described here is not the exact frequency
wave length . A well-constructed wavemeter
that has been calibra ted can be very precise.
They can be within 1.5 MHz at 10 GH z or
less than haif of a MHz at 1250 MHz.
Temp erature has some effect on the fr equen
cy. Most co mmercial wavemeters are con
st ru cted of Invar, a metal that changes very
little with temperature. Some parts are of

~
LOAD I INDICATOR

~
SOURCE ATTE NUATO R 7

bi-metal const ruc tio n to compensate for
temperature . For the average experimen ter,
brass and copper will have to suffice. Al
though silver p lating is desirable , it isn't an
absolu te necessity. Frequency at microwave
frequen cies can be measured by three meth
ods : wavemeters, slo tted lines, and frequen
cy co mparisons. All of these methods are
used comme rcially. The frequency co mpari
son is usually used in the laboratory to
calibrate the wavemeter and the slo tted line.
As a general rule, any method of frequen cy
measurement used at lower frequencies can
also be used at the microwave frequencies,
but are not always practical. The resonate
cavity as a wavemeter is used in microwave
measurements.

There are three types of cavity wave
meters: the transmission type, Fig . lA and
i B, the reaction type , Fig. 1C, and the
assorption or absorption type, Fig. lD. All
are resonate cavities. The way in which the
wavemeter is used determin es the type.

All wavemeters are adjusted for maxi
mum readings except the assorption type .
The assorption is adjusted for a dip in power
output. The mo st popular wavemeter used
by the beginner is the open circuited trans
mission line type, Fig. 2 . This type of
wavemeter is the equivalent of lecher wires.
(Open circuit refers to the standing wave
within the cavity, not the physical constru e
tion except as it pertains to the frequen cy
wave length .) The practical physical dimen-

7 POWER
INOICATOR

1
LOAO OR LOSSY MATE RIAL
WITHIN CAVIT Y
OR NOTHING
AT LOW POWER

Fig. 1.

WAVEMETE R

SOURCE

c
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Sold with a full money back guarantee.
You hear better or it costs nothing!

Get the full fa cts on this a ma zing antenna
that b ri ngs signa ls up out o f the no ise . . .
pro vides better fr inge area ta lk power. Write
today fo r fact sheet a nd prices.

Fig. 2.

sions are not many . The inner circu mfe rence
of the main tube should be less than o ne
wave length at the highest frequency to be
measured . The rod should be small co rn
pared to the tube . If inductive co upling is
used , the inductive coupling should be clo se
to the shorted end . For probe co upling, the
probe should be clo se to the middle. The
open circuited transmission line is generally
used in two ways. This type can be used "in
line' (Fig. I B) as it has very little lo ss when
it is resonated . However , it should be re
moved fro m the line before transmitt ing, as
it will ac t as a narrow band filte r. The half
wave length is the measurement between the
two successive points at which the gene rator
will load to maximum, as the rod is inserted
or withdrawn .

Another method in the use of the open
circuited transmission line calls for the use
of an additional circ uit, as in Fig , 3 . The
circuit is a simple crystal diod e detector
connected to a microampmeter . The diode
and condenser are usually built into the
co nnector, as the leads should be ke pt as
sho rt as possible . The half wave length
measurement is made on the rod between
two successive maximum readings on the
meter, as the rod is inse rt ed or withd rawn.
See Fig. I A and I B for the setu p .

I

The result of over 25 years of two-way
radio experience. Gives you ...

.3 db + gain over 1/4 wave whip

.6 db + gain for complete system
communications

• V.S.W.A.less than 1.3 to 1
• Low, low silhouette for better

appearance

The fastest growing antenna in the com
mercial 2·way field is now available to Ama
teurs. It's the antenna that lets you HEAR
THE DIFFERENCE. Easily and quickly ad
justed to any frequency. Hi-impact epoxy
base construction for rugged long life. Silver
plated whip radiates better. Handles full 100
watts continuous. Models to fit any standard
mount. Available 85 antenna only or com
plete with all hardware and coax.

Larsen Mobile
GainAntenna
144-14BMHz

I'loved in
COlnmelcial2.·wa'i
Now ~vailable
10 ~mateUIS\

171
)

MICROAJIlM ETER
CRYSTAL

~~~~~~O~";OE=-i~ )~?_c _.-..::t-==::::::p
Fig. 3.

The quarter wave coaxial cavity is actual
Iy a shorted coaxial line one quarter wave
length long (Fig. 4 , 5, 6) . As illustrated in
these figure s this type makes a very good
cavity to use as a standard . To calibrate , a
chart is made o f the micrometer settings at
different frequen cy wave lengths fcom a

Phased Coll inea r with sa me rugged construc
tion as Larsen 2 meter a ntennas a nd 5 db
gain over reference 1/4 wave whip. Models
to fit all mounts. Comes with instructions.
Write t oday for full fact sheet and price.

also available . . .
5 db Gain Antenna for
420440 MHz and 440-460 MHz

...-- ..." --- "-I ' ..--~"" \.... "
I" "\" \ \'" I 'I'\\\ 11 1
\~~.. ",/

'~LarsenAntennas
11611 N.E . 50th Ave . • Vancouver , WA . 98665
Phone 206/695-5383
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Above 3000 MHz, usually o nly the
tunable wavemeter is used . The cavity is one
quarter wave length long. T he cavity can be
cou pled in three ways: loop , probe and slit.
Because of the high freq uencies, the slit is
usually used, and the meter is most ofte n

22 wire, for example - may requ ire an
external voltage amplifier. The smaller the
pro be, the less effect on the resonate fre
que ncy o f the wavemeter. In direct coupling
as in Fig . 6 the primary concern is imped
ance. To increase the impedance , move the
coupling up the line away fro m the shorted
end . To decrease the imped ance , move the
cou pling down the line toward the shorted
end . Slit coupling (Fig. 8) can be a small
hole o r a series o f small h oles or a slit. Its
purpose is to allow a certain am ount of
leakage. In a ll forms of coupling, it is
desirable to use loose coupling, as the
wavemete r will have less effect on the
sys te m, and th e Q o f the circ uit will be
higher.

Fig. 7.

Fig. 5.

Fig . 6.

Fig. 4.

calibra te d source genera tor. Don 't tell them
so, but the Public Relat ions Department of
the Telephone Company may help you here ,
if they have any micro wave technicians close
by. The q ua rter wave coaxial cavit y can be
either physicall y open or closed . If closed,
the closed end should extend at least a
quar ter of an inch beyond the cente r con
du ctor at its lowest freque ncy. The closing
o f the end will lo wer the resonate frequency.
Probe (capacita nce) coupling as use d for
coupling in Fig . 5 will shorten the center
conductor, and loop (inductive) as used in
Fig. 4 will lengthen the conductor. In Fig . 4
we change the length of the cen ter conduc
tor to change its o ne quarter wave length. In
Figs. 5 and 6 the center conductor rema ins
the sa me. and we change the resonate
frequency by capacitance. This method
makes it necessary to construct the center
conductor very short as compared to the full
quarter wave len gth as in F ig. 4 . These
devices are not longer, so caution must be
used .when calib rati ng. The closed waveme te r
as indicated in Fig. 7 is a shorted coax line at
each end . T he wave meter uses a shorting
plunger which is movable alo ng part of its
length . If used as the qua rter wave coaxia l
cavity. the cente r conductor must be longer
than a quarter wave length .

Up to th is point we h ave covered mo st of
the wavemeters that could be used from
around 144 MH z up to appro ximate ly 3000
MHz. 1000 MHz to 3000 MHz are usually
called the lower microwave frequen cies. If
the inner circumference of the o ute r tube is
kept less than one waveleng th, these wave
me ters will opera te in the desired TM mode .

There are four ways to couple energy in to
a waveme te r, lo op (Fig. 4) , probe (Fig. 5),
direct ( Fig . 6) and slit (Fig. 8). The most
com mo nly use d is the loop, as it has very
litt le effect upon the electric fie ld . The usual
me thods for cha nging loop cou pling is to
change the size and orientation of the loop.
Loop coupling is usually placed in the high
current area of the wavemeter. Capacitative
cou pling is changed by the size of probe and
the d istance from the center conductor.
Capacitative co upling is usually placed at the
high voltage po rtion of the wavemeter. As in
Fig. 5, a sma ll probe - say Jh in . piece of No.
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Fig. 8.

kept as an assorption meter. In the assorp
tion method, the wave meter should be de
tuned when not in use. Some of the cavity
wavemeters have a little lossy material added
to absorb some of the energy, as in Fig. 7.
Lossy ma terial can be made from graphite
impregnated cloth in epoxy.

The re is one other type of wavemeter
that can be briefly me ntioned: it is t he
reference waveme te r. The reference wave
meter is of any design as described , but
would be co nstructe d more like Fig . 6. It
can be locked when adjus ted to a selectee
freque ncy and used as a re fere nce standa rd.
The micrometer assemblies can be made
from any micrometer wit h add itional parts
welded o n. I constructed one using an
oversized tube over the main cavity, and
dimpled it at various places around its
circumference until it fit smoothly over the
cavity, and I used a piece of 3/8 threaded
brass pipe as the mai n adjusting screw. I am
sure you can come up wit h a good one
wit hout any backlash . This wave meter
spread the 1250 MHz ba nd out to over 100
inc hes by rough measure me nts. I have n 't
calibra ted it, so I can't say for sure jus t h ow
far. There are three nice veed er roo t cou nt
ers in the APX 6 which wo uld mak e ex
cellent waveme ters plus sliding con tac t ma
te rial. One could even use the enti re cavity.

The last method of microwave measure
ment that we will look at is the slotted line

20

Fig. 9

(Fig. 9). The slo tted lin e is a sec tion of coax
lin e alo ng which is cu t a slo t. A probe, wh ich
is a simple crystal detector with a o ne
quarter wave length shorte d stub for a de
return path, is moved along near the cen ter
co nductor o f the slot te d section. In this ease
we are looking fo r two successive minimum
readin gs alo ng the line . The distance he
tween these readings is one half wave length.
A slotted line should also be calibra te d. If
calibrated at o ne spot near the intended
frequency to be measured, a chart will not
have to be made - just a K factor obtained.
The dista nce between two successive read
ings times the K factor should equal the
frequency half wave length. There are a few
accessories that can be eit her built in or used

Fig. 10

ex te rnally. One is a coax attenuator shown
in Fig. 4 . It will slide in and out of the other
half. It too can be calibrated if one wishes. A
50n resistor can be used for an impedance
match for 50n lines if inductive coupling is
used such as in Fig . 10 and when the loop is

Fig. II.

sma ll. The lin e stre tcher (Fig . 11) is use ful
wit h the slotted lin e. It mere ly consists of
two coax sections, one sliding into the o ther.

.. .WA 9VFG

73 MAGAZIN E



Bill Hoisington K1CLL
Farover Farm
Peterborough NH 03458

RF OUT

e

r"Nv---o+
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+ 12

Fig. 2. Differential amplifier connection, RCA
CA3102E (pin view). See Figs. 3 & 4 for represen t
ative values.

4 3 I II 9 8

Fig. 1. Build a complete receiver front end
with the RCA CA3102E integrated circuit.

T ru ly it is said , " Nothing succeeds like layout to assure good freedom from react ion
success," and the RCA lads in Somer- between the two independent amplifie rs.

ville NJ are to be congra tulated on this latest Inasmu ch as I seldom write about anything I
achieveme nt of theirs in building an IC have not tried out , I have some running here
which works well as a complete 2 meter and they work well .
front end incorporating rf stage, mixer and Since the true home-brewer is a lways
oscillator. interes ted in po ssible applications of what he

This article concerns the RCA fC spends his hard-earned money on, the
CA3 102E in a 14 pin in -line case which
con tains six 1000 MHz semico nductors. Bear
in mind , please, there is a large difference RF IN>-~~

between integrated circuits for digital work
and those for rf work .

This article , like most of min e, is not just
a const ru ction article . It deals with the
design and philosophy of the compo nen ts
and the circuits shown because I believe
ama teurs should have the opportunity - if
they wish - to learn as mu ch as possible
while build ing. There is a perfec tly valid
philosophy which concerns " Connect a short
red wire between point A and point B." I
have done lots of these my self , but always
found I had to force myself to forget all I
knew abou t radios and become a true
know-nothing while doing it.

The RCA CA3 10 2E

This little gem has two ind ependent
differential amp lifiers inside , with it s sche
matic shown in Fig . I . Each of the six
transistors has an Ft in excess of 1 GH z.
making this fC useful to 500 MHz. Special
care has been taken in the internal ch ip
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Circuit

Referring to Fig. 2, the rf arrives at the
tuned circui t LI -C2 from the input ma tching
capacitor C l. A tap about o ne turn fro m the
ground end goes t o t he base of Q1, a
commo n co llecto r amp. Q I is e mitter
co upled t o Q2, a grounded base amp whose
co llect or circu it has C3 and L3 for tuning.
See rf sect ion for details and comp onen t
values.

Constant-current Source

The makers of these lC rf circu its use a
lot of transistors in these tiny ch ips for this
sor t of thing. Making them mainly for
com me rc ial users , they put in, for exa mp le,
Q 3, which does not appear to do anything at
all. It does however do nice things if you
look a little deep er. When the temperature
varies it tends t o maintain a constant current
on the amplifier and therefore lessen s any
detuning effect that might otherwi se occur
and o ther nuisance effects. Just use it as
sho wn. It helps for a better circu it , especial
ly when you can take it out in your car in
the winter right ou t of a heated room or
garage. After all , it o nly cost s the maker a
fra ction of a cen t to photograph it in there ,
so why should you wo rry ?

sligh tly less gain than the cascade mode, but
this need not be conside red unless you are
trying to minimize components, o fte n a fal se
concept. Two stages with lower gain , such as
di f amps, are o ft en much better and easier as
well to build and lin e up then one of higher
gain . Noise figure goes down with cu rren t,
another reason for two stages.

147 CI LI
MH, IK

RF IN + 12

,K

OImIK
+12

'K 0 1
.01

.~
e

following list of CA31 02E uses is in cluded :
VHF amplifiers, mixers, multifunct ion com
binations such as ff/mixer/oscillator, con
verter/i-f , casca de amplifiers for i-f, or dif
amps, product detectors, doubly-balanced
modulators, balanced quadrature detectors,
cascade limiters, synchronous detectors,
balanced mixers, synthesizers, balanced cas
cade amplifiers, sense amp lifiers (whew !)
and others. The age of the VHF-UHF IC's is
being opened up by these I GHz beauties.

:hOI
+12

Fig. 3. Cascade connection s, CA3102E. For tuned
circuit values, see Ll in Fig. 4.

Dif Amp and Cascade Details

Inasmu ch as the L.O . is formed by a
cascade amplifier, and the mixer section has
an rf amplifier in it , a few words on the use
of this ch ip in both modes is timely. Figure
2 shows one half of this versatile little ch ip
of 1 GHz capabil ity in the dif amp mode,
where Q I is a grounded collector amp
driving Q2 , a com mo n base amp lifier. Q3
acts as a constan t-cu rren t source. This is the
co nfiguration that is best if stro ng signals are
present , as in metropolitan areas, or other
areas where amateurs may be in close proxi
mity to each other. This dif amp mod e has

Cascade Connection

Figure 3 shows co nnectio ns for the cas
ca de configuration, which has the highest
gain but canno t handle strong signals like the
dif amp . The rf goes through the series
matching cap C I ( re ferring to F ig. 3 ), then
t o the tuned circuit L}-C2 and then to the
low imp edance base of Q3 , a grounded
emitter stage. This stage is cascade coupled
to the emi tter of QI , and the signal goes o ut
on the collecto r to the tuned output circuit
C3-L2 and on out through C4. Q2 is not
used in this mode , and simply floats for de,
with external connections 4 and 14 bypassed
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to ground for sta bility purposes. Keep Ll
away from L2, and use a sh ield between
them if needed. Pu t the shield mo re or less
in line with pins 5 and 12, as shown in Fig.
3 . More details in t he rf sec tion .

+12

"

L.O. IN
FROM OSC.
SECTION
136 MHz

,---0+12

8

.6
2.5K

DI.,
410

5

. 2

".,
680'

R3 2K

1

~

4

+12o--~W~.

RF IN
147 MHz

Internal Feedback and Stability

The compound (inte rnally connec ted dif
amp o r cascade) connect ions of the dif amp
or cascade are both mu ch better for internal
feedback (having less) than a single ground ed
emi He r t ransistor. with the best in this
respect being the cascade mo de. The ratio of
how mu ch better may be as h igh as 1/140 at
low frequencies , to perhaps 1/10 at 100
MHz. In the cascade circuit this may be as
high as 1/135 to 1/1 200. In any case the
in ternal feed back is low enough so that no
considera tion of neutralization is need ed.
This reverse transconductance is sometimes
labeled Yr, in case you should meet it some
dark night. Just he sute the ex ternal feed
back does not c lobber the nice int ernal
feature. Pay atten tion to the detail s and
notes in this ar ticle and it won 't (shielding,
bypassing, etc.).

AGe
The mixer gain can be easily controlled to

a high degree in these versatile chips, up to
60 dB or more, by putting a negative volt age
on the base circuit of Q 1 in the mixer circ uit
of Fig. 5. Remo ve R3 and put the negative
going age voltage on the base at that poin t.
You will more likely use the age on the rf
amp , though. In that case the age voltage
would be ap plied to the base re turn o f Q3
through Ll in Fig. 3 . A good balance of rf
amp current (mi nimize) and gain , as well as
mixer gain, should be sought.

Mixer

F igure 4 shows the h alf of the CA31 0 2E
use d as an rf amp , mixer, and L.O . buffer
amplifie r. Note the groun ded line between
pins 5 and 12 . I am not quite su re how this
is physically arrived at inside on that tiny
chip, and it will have to wait fo r my next
visit to Somerville NJ (RCA Solid State Hq ),
but it works fine. You would have to h ave a
good microscope to find it! Q I is a ground ed
emitter rf amp lifie r which takes the rf signal
at 147 MHz in on LJ an d direct couples it to

Fig. 4. One-half of CA3 102E - use as a com plete rf
front end. Ll , 5 turns No. 20, 12mm long, Bmm
diameter. Input tap at 1, output tap at 1 ~. L2, IS
turns No. 20, cJosewound 10mm diameter. L3, 2
turns over bottom of L2.

Q2 , a grounded base mixer stage. Q2's
collector goes out at 10.7 MHz to the i-f
ou tput transformer L2, link coupled by L3,
to the ou tput cable . Q3 is used as a buffer
amplifier for the L.O . - the 136 MHz injec
t ion voltage co mi ng from the o ther h alf of
the CA3 102E use d as the crysta l oscillator.
This section is quite stra igh tfo rward even
though an rf amp and buffer-amp for the
L.O . are included. and works well due to the
I GHz transistors used . I checked it several
t imes against a good 3N200 FET mixer and
local oscillator chain, and it h as a dB or so
better sensi tivity, or I shou ld say conversion
gain, than the FET job .

Noise Figure

The no ise figure of the CA3 l 0 2E used as
an rf amp Iifier is highly dependent o n
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John Lotito
WB2AZT

Hi,

My name is John (WB2AZT), and I'm the
Amateur Products Manager for Venus
Scientific. By now, you've probably
scanned our ad on the opposite page. If
you react as mos~ hams do, you're
probably thinking, ~That's a nice look
ing package. b~t who and what is
Venus Scientlfic?~

That's the purpose of this message--to
acquaint you with our company. its
products. and its reputation.
There's nothing like knowing that a
manufacturer is able to back up his
product claims.

Basically, Venus Scientific is one of
the country's leading manufacturers of
electronic high voltage control systems
for military and industrial applica
tions. Our H.V. Power supplies. were
used with television cameras on the
Apollo flight s that sent TV pictures
back from the moon. Some time ago, a
group of us within the company who are
all active hams, began pressuring our
boss Fil Galluppi to let us get into
the amateur radio market. After con
siderable urging and coaxing, including
actually dragging him to several ham
fests, he too got the bug and gave us
a go-ahead.

So here we are with our first of many
products we've planned for the amateur
market. Our slo-scan monitor is in
production , ready for delivery, and
frankly . it's something else again.
More than just an S.S.T.V. monitor, a
flip of the switch converts the unit
to the incredible Accu Sync™, an
oscilloscope that clearly reads out
both incoming and outgoing 5.S .T.V.
signals. Other features, like our mas
ter GIO P.C. Board, make the SS2
flexible and long 'lasting. The specs
on the next page are j us t a few of the
features of the SS2.

Just remember that the ten years we've
been in business designing and manu
facturing high reliability systems has
brought to the ham market the quality
product I think we. as hams are en
titled to. OK, now you know a little
about Venus Scientific. Look for our
ads in the months ahead and let us
know what you think of our product.

And by the way, in case you're wonder
ing, Yes, we'll announce our companion
camera in the next few months.

24

Fig. 5. Example of base bias in the CA31 02E.

"
RI R2

Base Bias

Due to the direct coupling of the various
transistors, placing them in series de-wise,
attention should be paid to the base bias
voltages. While in general the resistors may
be as in Fig. 5, these should really be
adjusted with signals flowing through for
checking best noise figure , gain and current.
I have already done this for you, but it is a

current, as indeed in most semiconductors, 2
or even I rnA being good figures for rf amps.
This noise figure runs about 4.6 dB at 200
MHz for the transistors used In the
CA3102E.

There is a fairly simple ru le to follow
with these units , as already mentioned. Use
of the lowest possible total current through
QI 's emitter will in general give the lowest
noise figure . This refers to the use of the
CA3102E as rf amps also. Note the setup for
tuning L1, the series cap bringing in the rf
and the two tie -points serving as output
connectors. This me thod has proven to be
very efficient, both for building the first
model and for layout of the PC boards later.
If done correctly, each tie-point can serve as
a place to drill the PC board for a lead hole,
or component tie-in . It is particularly impor
tant in VHF and more and more so as you
go up into 220 and 450 MHz, to furnish a
layout man with exact placement detail.
You can no longer leave it to him, at VHF
and UHF, unless he knows a lot about rf

work and particularly the Ie under consider
ation. You should think this out carefully, as
VHF and UHF IC's handle quite differently
than af, digital , or control circuits.
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Venus Scientific brings ten years of space-age technology development to the
production of the latest breakthrough in HAM Equipment . . . the SS2 Sio-Scan
Monitor. The following unique features of the SS2 have been designed to offer
the HAM operator the maximum functional performance in SSTV.
These advances include: ACCU SYNC~ a diagnostic and tuning aid which converts
the SS2 Monitor to an oscilloscope by the flip of a switch that monitors incoming
and outgoing video; LED SWEEP INDICATORS, go-no-go lights for ease of servicing;
CAMERA ADAPTER provision 10 accept Polaroid Color Pack Camera
or Polaroid Square Shooter, which enables you to take pictures
right off the air; SIMPLIFIED INDEPENDENT CONTROLS.
For the full story on how VENUS' SS2 monitor has become the 2nd
Generation of Sio-Scan and a list of accessories, write or call today.
Amateur net price $349 N. Y. State residents add sales tax. ,.

I

The company that put high voltage on the moon,
now brings you expanding amateur radio technology.

Venus Scientific Inc. ~:~~i~~~a~;~';:.~.11735
Phone 516-293-4100
TWX 510-224-6492



I have recently developed an IC tuneable,,
L 0 ., which also goes very well with this
unit. Disable the internal L.O . by pulling out
the crystal, and plug in the external vfo

cable to pin 8, the base input of 03. The
unit was described in the July 1973 issue of
73 Magazine.

good thing to learn about. There is also quite
naturally a certain amount of interplay
between R I , R3, R6 and the current con
trolling emi tter resistor R5. The optimum
values are not critical or touchy, but will be
seen to be quite re sponsive to best values. I
gen erally use a 5K pot at the R I , R3 and R6
places to sta r t off with , and a I K pot as R5 .
The proper values are soon determined with
that a rrangement , and you are not left
gue ssing if you have the right values or not.
Remember that monolithic photo-built tran
sistors have quite a wide range of parameters
at times.

Naturally I ran the mixer when finished ,
with an outboard oscillator as well as the
internal one , to see if there was any reaction
between the two halves of the CA3102E
when used as rf, mixer and oscillator, but
could not find any . It · seems to be a
"natural. "

A.

B.

+

3

++

7-100 pF
" T WEAKER"

AReo 423

2

R3 6K R4 2K c.

RI 6K

Fig. 6. Internal schematic, * RCA CA3102E, IC
used in the cascade connection as a crystal
osciIJator. LI, 5 turns No. 20, 12mm long, 8mm
diameter. Crystal tap a t 1 *zurns, output tap at I* turns.

Fig. 7. 136 MHz crystal operation .

Crystal Oscillator on 136 Direct

Referring to Fig. 6 , we see the rf signal
fro m the crystal entering QI a t the base. Q 1
is the grounded emitter portion of the
cascode amplifier forming the oscillator.
Note the crystal used is cut for 136 MHz
direct, without multiplication of any kind.
Some have expressed surprise at this, but it
should be known that today control crystals
are available up to 2 50 MHz direct, not only
for two meters. Such crystals are commonly
referred to as "overtone ," which to my mind
smacks of obscurant ism, the real fun ctioning
of that precious little piece of "glass" being
as shown in Fig. 7 . This gives you a rough
idea of what is going on inside that little tin
can . You can also see that only odd numbers
can be used . If you try to use the even
number combination in Fig. 7C, you will of
cou rse get no ac out of it. Never forget that

•

C2
5-80 pF

ARCO 462

TO MIXER
( PIN 7.

OTHER HALF)

43
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;;;
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LI

TUNE TO
136 MHz
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ADAPTER

F ig. 8. Oscillator freq uency check -o u t circuit.

7.5 em 10 em
STRAP BOX

na tural, as the base imp edance is quite low
and the matching can be helped by adjust
ment of both the base bias and the emitter
bias, which I have done for you .

The outp u t match of Q2 into the crystal
is done by tapping d own on L I , and is also
seen t o be lo w in impedance. It is also
possible to couple into the crystal by a two
turn lin k , wound in the same direction as
LI , and placed over or in side o f Ll. I
generally tune up such an oscillator with a
5K pot as R 2, and another as R4 . These are
not at all touchy but you can make the
oscilla tor run better that way. To check out
and tune up - not only for fre quency but
also for good star ti ng, absence of squegging,
noisy hysteresis jumps either in frequen cy or
power and proper base biases - a tuned
diode detector is very handy . A one or two
turn link aroun d the cold end of L I with a
cab le into a diode trough-line cavity does the
trick. You mu st know if it is really on 136
MHz. Figure 8 shows a helpful setup to do
this. Set up the tuned di ode detector and
check fo r good , smooth , quiet power out,
using both me te r to measure and af to listen.
Then bring in a wire, as shown, clo se to or
around the diode tuner cente r cond uc tor as
shown in Fig. 8. T uning th e signal generator
very slowly over the region 13 5 to 137 MHz,
you should be able to hear the d esired
he tero dy ne resulting from the crystal oscilla
tor beating with the signal generator on 136
MHz. If you do not , some thing of co urse is
wro ng. Do not , as I have said many time s
before , u se a sensitive re ceiver for these
tests.

Test operation should in clu de good, clean
tuning of C l (Fig. 6) with th e oscillator
corning o n and off wit h a nice "plun k" in
the af speaker indicated in F ig. 8. The me ter
should also co me up and drop o ff with th e
proper ac tion. Marginal operation is to be
avoided like po ison . For exa mp le , the oscil
la tor may be just working , and the n ext time
it won 't come on at al l.

So there you are . If you build this IC
fron t end as shown, it will work and in good
style . I have done it here and it works fine.
The operat ion is st able and sec ure - not
marginal. You can pu t any rf stage in fro nt ,
or use ano ther CA3 102E as the rf stage.

. ..K 1Cl.L

AF OUT

DC OUT

--o:v"o K

\. lNSUL ATED WIRE

SIG. GEN.
INPUT

a crystal operates on sound waves and that
only certain numbers can be used. If this
sounds to you like quantum mechanics,
good for y ou, you're gett ing warm! A
piezo-electric chip, if cut righ t, gives off
electricity, posit ive on one side and negative
on the other when compressed, and tha t is
good old de if you hold it that way! Madame
Curie's brother used to demo nst rate this
nearly one hundred years ago by hitt ing a
piece with a hammer and demonstrating to
the entire h all a spark therefrom. What you
need first is that the oscilla to r be run ning,
and if it's a good oscilla tor , it will be as soon
as you thro w the switch. It has to run, it' s a
law of nature . So, as shown in Fig. 5, the
oscillator vo ltage ente rs the ' base of Q 1 on
pin 2, a groun de d emitter ampli fier . This is
internally connected (di rect coupled) to the
emitter of Q2, a grounded base amp lifier ,
the two-transistor compound formi ng a cas
cade amplifier go od to 450 MHz. Here it is
used at 136 MHz. The outpu t of Q2 goes to
a tuned circui t L I-C l, tu ned also to 136
MHz. In this circu it, L l h as two taps , o ne
for the outpu t go ing to C2, and th en to the
mixer in the o ther h alf of the IC. The full
gain of the cascode Q 1 and Q2 is used and
needed . Crysta ls on 136 MHz are not to be
taken lightly . They must be matched as to ac
imped ance fairl y well into an d ou t of the
cascode. The inpu t , base of Ql , is sort of a

INPUT>-t lt:+J
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When you need " h am" gear &
accessories ••••• call H. I. !

CALL:Tues./Sat. -Noon/5PM
Al McMillan W~JJK
(712) 323-0142

WRITE: HOBBY INDUST RY
Box 864

Council Bluffs, Iowa - 51501

The Best Ham Tower
For IS Years

tAl Limited to JR TrIBa.du,
unlell guyed, on 56' towen.

TOWERS

Heavy s tee l "beaded" channel design for ex
ce pt iona l strength -much stronger than tubu lor
of same weight. "X " bracing & bridge type
construction for exceptional torsional stability .
Positive rive ted c ons truct ion & heavygolvaniz.
ing makes it exceptionally durable for mi nimum.
mainto inance. Tapering design provides
"ne s t ing " shipment at lower co s t to you, as
well as lighter sections as you go higher,
making it easier to erect.
THREE BASES: Rigid concrete (recommended
bose is 3x3x3' in firm soil, 32/40' models,
and 4' deep on 48/56' models. Hinged con
crete bose provides op tion of lay-over, pro
viding you hove suitab le " g in-po le " and
tackle faci lit ies, And the EARTH ANCH OR
base requ ires no concrete and holds well in
firm (cl ay, ete. ) soil and may be relocated
later,
A custom drilled rotor plate is provided that
accepts a ll CDE rotors (AR22R, JR44,
HAJ.iI-M) and a lso the Hv-GAIN 400 wi th slight
enlargement of bolt holes, A friction thrust
(tate ra l) bearing is included.

~///"SPIRECONSTRUCTION

32 FOOT
TOWER

»<>
S79 9S

"TilE BEST
TOWER
VALIJE!"

"HI-SPIRE II towers shipped
truck collect from Indiana.

TOWERS WITH RIGID CONCRETE BASE
69C091••.••. 32 · .•.••.. 133 lb• . • • •. • • • • . • s 79.95
69C092• . •.• . 040' . • . . . • .175 Ih• . .. . . . . . • . • 1004.95
69C093 48 ' . ... •. .243 lb• . .. . • .. • • • 1044.95
69C137... . . •56' •• .•.•.308 lb• • . • • • •. . • • . 189 .95

TOWERS WITH HINGED CONCRETE BASE
69COS5.•... . 32 ' 1047 lb• • . • . ••. • • •S 89.95
69C056 • . . • . . 040 ' · , ••.•. 189 lb• . . . • .. • . . . 1104.95
69C057. .•• .. AS' .. • .. • .2048 lb• . , ••• , . • • • 1504.95
69 C138..•• .. 56' .....• 313 lb. . . • . . • . • •• 199.95

T OWE RS WITH EART H ANCHOR BASE
69C09... • • • • .32 ' •. . ..• 191 lb• .. . . . . . • • •$119.95
69C095•••••. 040' 233 lb• • . . . . .. • • , 1044.95
69C096 . • . • . . 048' ..•. .• 390 lb• . . .... . • • • • 239.95
69C 139. • • . . . 56' •.•.•• 0455 lb. . . ... . . . . • • 2804.95

69C100, "T" w,ench to drive onchor• (8 lb••) • •• . .• 9.Y5

Inc lud•• oncho, bo •• ond oncho.. Conch Or bo••• ,.qul,e no
conc , . te ). Eorth onchor••c,ew Into the g,ound ond ho ld
w.ll In fi ,m .011. Moy b. r.mov.d ond ,.Iocote d loter.

,
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F.J. Bauer W6FFO
P.O. Box 1086
Felton CA 95018

INSTANT REPLAY FOR
YOUR TAPE RECORDER

I
MI C
PLUG
TO
XMTR

I ~5
a

-,
I
I

AUOIO !
I

52 en I 1
r a
L ____ a

MIC

TAPE

RI
4 70K

*R2
33K

TRA NS

51 ~
~ .~

OUT
'::" ONLY

IN' OUT RCVR AUDIO

J I~-~.......':'!"---~J3

~MON '::"

'::" J 4 MIKE

wit hout tying u p either the transmit or
receive function .

3 . Recorder output is reduced to the same
level as average micro phone ou tput during
transmit so that it is unnecessary to
readjust micro phone gain when switchi ng
from microphone to recorder.

4. No modification o f the tape recorder or
o ther eq uipment is required other than
adding a sho rt audio cable to the audio
gain control of the receiver or tra nsceiver.
A blo ck diagram of the setup is shown in

Fig. 2. Control box schema tic. Value of R2 should
be adjuste d so tha t recorder ou tput is approxi
ma tely the same as microphone ou tpu t.

RECORDER

J 2

Fig. I and the schematic diagram of the
cont rol box in Fig. 2. S l switches the
record er fro m receiver to trans mitte r, and S2
switches the t ra ns mitte r micro phone input
f ro m mi crophone to recorder, as required .

OF Resistors R I and R2 form a voltage divider
OT that dro ps the recorder output to approxi

ma te micro phone level. High impedance
earpho nes are directly connected to the high
side o f the voltage divi de r for cuing in and
mo nitoring pur poses.

Ge nera lly speaking, there are two types
of tape recorder inte rco nnectio ns available.

MONITOR

HIGH SIDE OF
DID GAI N PDT

box Inrerconnec-

TRANSCEIVER TO

"" AU

RECORDER

OOT "
TRAN S CONTROL RCVR
MIKE 8 0 X AUOIO

/ L...MIC W/ PT T

MIC W/ PT T

TRANS MITTER RE CORDER RE CE IVER

"" TO HIGH SIDE
0"' " AUDIO GAI N P

TR AN S CONTROL RCVR

MH<E 80X AUOIO

MON ITOR, '<,

Fig. 1. Tape recorder control
lions - all cables are shielded.

A t times a tape recorder can be a usefu l
accessory to any amateur statio n. One

obvious use is relaying info rma t ion direc tly
to another phone stat io n o n the net. Instead
of laboriously repeating o r para phrasing the
message, why not record it o n tape and
re transmit it to the othe r stat io n?

The simple co ntrol box described in this
art icle ma kes this procedure a cinch. It has
the follo wing o pera ting features:
1. Off-the-air recording may be monitored

o n the receiver speaker or earphones at
any audio level without affecting the
recording level.

2. Record er output may be monitored either
for cuing in or transmi tting pu rposes
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Most tape decks ha ve separa te inputs and
o utputs, but many of the older t ape decks
have only one co nnect ion which serves as
both input a nd o utput, depending upon
whether t he recorder is in the " record" or
"play" mode.

If your recorder has an " in-out ." termi
nus, switch S I must be operated along with
the recorder when changing from " record"
to " play". If your recorder h as se para te
inputs and out puts swi tch S I should b e left
in th e REC posit ion at all times. The
recorder will then alway s be properly co n
nected when switching to " record" or
"play " at the recorder.

Monitoring while recording may be done
conveniently by listening to the receiver
speake r o r earphones. O n playback, the
reco rd er is monitored with earphones con
nected directly to the reco rde r output.

My unit was housed in an o ld meter case.
This presents a pleasing appeara nce and also
permits mounting the co ntrols at a con
venient angle . The meter hole is covered by a
small alu minum panel upon which the con
trol switches are mounted. T he microphone
a nd monitoring jacks are mounted in the

2· Meters. •• Need we say more?

_el!l!l'l. DIVISION

3050 Hempland Road
Lan ca st er . Pennsy lvania 17601

30

meter case binding post holes aft er reaming
them out to size. All o the r rema ining ca bles
and co nnectors are brough t out on the rear
of the meter case as sho wn in the photo
graph.

Front an d rear view s of con trol box. Photo was
tak en before the " trans mike " cable and plug was
installed th r ough grommet.

Wiring of co urse is simple and not crit ical,
since t his is o nly an audio switching device.
However, mak e su re all co nnecto rs are pro
perly grounded to avoid hum pro blems.

A gadge t such as this ordina rily does not
get mu ch use around the sta tion, but when it
is needed it is a real operating conve nience.
It sure ly beats haywiring the ta pe recorder
with clip leads and riding the gain, t rying to
maint ain pro per outp ut level to the tra nsmi t
t er. There is no reason why this or a similar
arra ngeme nt co uldn't also be used fo r SSTV,
CW, or RTTY .

...W6FPO
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John Schultz W2EEY
182 9 Cornelia S t.
Brooklyn NY 11 227

2 KW PEP
BUILDING BLOCK LINEAR

A simplified construction approach to homebrew
a high power single or multiband linear.

M any amate urs have und oubtedly shied
away from the const ruc tio n of a high

power lin ear because they felt the cost or
the mechanical work involved in building
such a linear would not be justified. After I
had built my first few linears, I would have
tended to agree with this viewpoint. How
ever, after having built many more linears
over the years - and of widely different
types - I find that with a small amount of
advance planning the co nst ruc tion o f almost
any power level lin ear for the HF bands can
be attempted by the home brewe r using
relatively simple hand to ols. I should say not
only "at temp te d" by the home brewer, but
attempted witn a very high probability of
success.

The amplifier described in this article is a
particular case in p oint. It illustrates a
particularly simp le construc t ion technique
and illustrates more than just the const ruc
t ion o f a specific lin ear. By selec tion o f the
number and types o f tubes used, an ampli
fier o f anywhere from the 200 to 2000W
PEP level can be const ruc ted . The cost is
very lo w on a watts to dollar ra tio and can
easily approach 20W of input power per
dollar of rnaterial cos t.

Planning the Linear

If o ne lo oks at the overall diagram of any
linear, it pre sents a rather complex picture;
that is, perhaps not so much in terms of
electrical functions of the various parts but
in terms of mechanical const ruction when
one starts to co nsider in de tail how the
amplifier will be built and how t o arrange all
the components on a chassis, do the

OCTOBER 1973

mechanical work to mount the various co m
ponents, etc. It is usually at this poin t that
the home brewer starts to falte r and forget
abou t the entire project as being too com
p lex and , part icularly , too risky . The risk
factor co mes into play since if one assembles
all the necessary parts - tubes, cabinet ,
chassis , transformer, etc., and then the am
plifier project doesn't work ou t , one will be
left with a fair amount of money expended
for no real return.

The risk in co nst ruc tion can be almost
comple te ly eliminated if one lo oks at the
co nst ruc tion of the amplifier from a differ
ent point of view rather than as a comple te
whole. As shown in Fig. I , the amplifier can
rea lly be co nsidered to be made up of three
main "sub-blocks" - a power su pply, a pi
network o utput circu it and a sub-block
containing the actual tube circuitry with the
an te nna switching. The power sup ply sub-

RF IN

POWER AMPLIFIER PI-NET
SUPPLY AND CIRCUIT

AND SWI TC HING
FAN

RF OUT

Fig. 1. M ost grounded-gdd Jinears can be visualized
as consisting of three main constructional blocks.
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TOUCH-TONE DECODER

block should really present no problem. Any
number of power supply circuits are avail
able which have been thoroughly proven in
operation and one can even purch ase rela
tively inexpen sive high power capac ity
power supplies o n the surplus ma rket or
used equipme nt marke t. Any am ateur
should be capable of building a simple bridge
type rectifie r power supply. The pi-network
output circuit sub-block should present even
less of a problem. Pi-network circui ts for
single band or multiple band use using
conve ntional compone nts or using toroid
coils have been thoroughly described in
many handbooks and articles. With a bit of
pat ience, anyone can find the co rrect t uning
co nditio ns and compo nent valu es to use
with a pi-network circuit on any given band.

Ho wever, it is the tu be circ uitry or actual
amplifier sub-bloc k tha t is at the crux o f the
whole linear co nstruc tion projec t both in an
elec trical and in a mechanical sense. If this
sub-block can be electrically complete so
that the only other elect rical wiring that is
necessary is the pow er supply and t he
pi-network circ uitry and if this amplifier
sub-block can be easy to construct, almo st
70 to 90% of the work in building a lin ear is
done! Of co urse it will still take patience to
co mplete the linear and to tune it , bu t o ne
can then have confidence that the linear will
work. To take a very conservative approa ch,
one need invest init ially only in the co mpo
ne n ts necessary to build the amplifier sub
block without risking a total invest ment in
all the linear compone nts that might not be
use d should one decide to give up the
project.

Top view of amplifier sub-chassis shows how tubes
are circularly arranged around plate chok e.

FR £aUH ICY

:19.~ M'"
';O.~ MHi
144 MH<
14/ MHi
210 MHi
108·1 40 MHi
1111 108 M Hi
Cn2 1315<>o<, lvl
' 46 1J4M Hi
432438 M Hi
435445 MH,
4404';0 MH,
45(}4JO MH,

• D u al t one
decoder decodes
one Touch -Tone
digit.

• A vailable for 1,
2, 3, 4, 5, 6, 7,
8, 9, 0, # . .. and
ot her dual tones
700-3000 Hz.

• Latch a nd reset
c a p a b i l i t y
built-in .
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START

HEARING the

WEAK ONES , , ,

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

JANEL makes a preamp for improving the performance
of almost any receiver. All are resistant to overload and
fully diode protected . Top quality construct io n.

• CO R control bu ilt-in.
• Relay output SPST Y2-am p.
• Octa l plug-in case.
• Co m pact 1-%" square , 3 " high.
• Free descriptive brochure on request .

T·2 Touch-Tone Decoder ... $39.95 PPO.
Specify digit or tone frequencies.

11 netude sa les tax in Calif.)

super sensitive
PREAMPS

PB models ale only $19.95 ene the 432 PA models ale only $29.95.
All are in aluminum cases, have BNC connectors (others available),
require 12 vdc, and are postpaid and guaranteed. Specify model and
frequencv when ordering. Other models are available with AC power
supply. Write for details.
JANEL can also supply a wide variety of rece iving equipment lor
industrial applica tions. A quote to vour specifications will be sent
promptly .

@ JB~ ~,~1S~::AO~J::;;ies
Telephone: 201 -584-6521
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Fig. 2. Amplifier sub-chassis diagram. Up to 5
tubes can be wired in paraJIe'. Ll, L2 and L3 are
discussed in text.
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amplifier) . The pi-network output circ uit
need only be con nec ted between the plate
circuit and the feed-through insulator which
connec ts to the antenna relay . The power
supply requirements to the amp lif ier sub
blo ck are: a high voltage fro m 800 to 900V
(at 20 0 rnA peak for each tube used), a
fila me nt voltage of 6.3 V (at 2.8A for each
tube used) and a bias voltage (u nregu lated )
fro m -25 to - I OOV at 50 rnA. The b ias
voltage is not cri tica l as long as it is more
than 25 V so the tubes are completely cu t-o ff
during re ceive . The series re sis tor fo r the
12V zene r will have to be adjusted according
to the bias voltage so that the zener regulates
properly without undue heat dissipation.
The above are t he only external p ower
supply requi rements, fo r the antenna relay is
powered by the bias su pply line. A monit or
ing c ircu it for relative power output is
included in the sub-block which would be
used to d rive a I rnA meter via a 25 K ser ies
con nected variable resistor. These compo
nents wo uld be mou nted o n the front pan el

A 6KD6 Amplifier Sub-Block

This art icle describes in detail the con
st ruc tion of a linear a mp lifie r sub-block
designed for use with one to five 6KD6
tubes. Other tubes can be use d as well, using
the same construc tion ideas. Five 6 KD6
tubes can provide a max imum input of 2 KW
PEP on SSB . The rock-bottom price I could
find for these tubes was $ 1.50 each. They
are available new from almo st any discount
tube dealer for around $3.00 each. Wherever
these tubes, or other TV sweep ty pe tubes
fo r use in a linear are purchased , be sure to
obtain tubes of the same manufacture . This
applies also in case a tilbe needs to be
replaced.

The question of distortion products
might be raised when beginning to describe
any linear amplifier using TV type sweep
tubes. Rather than get involved in t his
subject, which is no t the purpose of this
article. it is sufficient to say tha t t he linear
described will have 3rd order intermodula
tion products of -25 to -30 dB . Also , the
purpose of this article is not so mu ch to
emp hasize the use of a particular tube type
as to emphasize a particular cons truc tion
technique. If extremely low intermodulation
proudcts are an overriding consideration,
one can easily use regular transmitting tubes
in place of the 6KD6's. 572B's, for instance,
would lend themselves nicely to the type of
construction presented here .

Sub-Block Circuitry

If o ne extrac ts from a line ar amplifie r all
the circuitry which can be combined to
make it as comple te as po ssib le except for
the power supply and ou tpu t circuit . the
result will be - the circu it o f Fig. 2. In this
case , the antenna switch ing circuitry has
been included in the sub-block. The antenna
relay used is a triple pole type so it can also
switch a 12V zener regulator in during
transmi t to bias the tu bes properly . During
receive the tubes are cu t off by the higher
u nregulated bias voltage to prevent noise
generation. The sub-block contains within
itself all the externa l con nect io ns need ed
except the power line connection fo r the
power supply (assuming the power supply
will be in the same overall enclosure as the
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of the overall linear enclosure. This meter
plus an ammeter (0- ) or 0 -1.5A) connec
ted in series wit h the plate supply ( the
ground lead , if possible , fo r safety ) will
suffice fo r metering of the amplifier. A
cooling fan is necessary if the amplifier is to
be used at its maximu m input rat ing. This
can be simply connected across the primary
of the power transformer so it is activated at
the same time as the power supply is turned
on. A 11 5V fan which is popular is a Barber
Coleman D YAF 76 1-110 with their
AYFA-403 fan blades. The larger elec tronic
mail orde r houses can supply th is ite m.
Other suitable surp lus type fans can also be
used, but there mu st be a good fl ow of air
(about 100 cfm). The 6 KD6 tubes run hot
and I have seen several removed fro m TV
sets where under normal operating condi
tions the glass envelopes have started to
distort du e to heat problems.

The external connect ions for the am plifi
er sub-block consists of the usual rf inp ut
and outpu t co nnectors, a relay co nnection
fo r switching the linear to tra nsmit via the
excite r, and an ale connec to r for use wit h
the excite r. The latter is an o ptio nal fea tu re
which can be used if the ale voltages needed
by the exciter from the driven linear are
known.

The actual circuitry of the amplifier
sub-block is extre mely stra igh tfo rward. The
6KD6 tubes operate class AB in a grounded
grid configuration. The tu bes are not indi
vidually current balanced and this is not
necessary as long as the tubes used are of the
same manufacture . The input circu it to the
cathodes of the tubes conta ins a low-pass
filter ( Ll and the 100 pF capacito r). This
filter helps to prevent further amplification
of harmonics from the exc iter used and
improves the overall dist ortion rating of the
linear. L2 is an rf choke which will pass the
cathode current o f the tubes while s till
keeping the cathodes above rf ground. The
choke is quite easy to construct and co nsists
simply of close wo und turns of #24 wire on
a 1.25 em by 7 em long ceramic or h igh
tem perature plast ic form. L3 is the plate rf
choke. One has the choice of using one of
two simple approaches to constr uc t a
suitable rf plate choke. The cho ke I used is
wound on a 9 .5 x 2 ern ceramic form with
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#24 wire. It consist s o f five sections, each
sect ion separate d by about l cm. The top
sec tion consists of I] turns and the follo w
ing sec tions are ] 6, 27, 33 and 43 turns. A
somewhat simpler rf choke can be made if
desired, but then two chokes have to be used
in series. The first choke is wound full with
#24 wire except for 0.5 em at the top and
bottom. The second choke is an Ohmi te
Z-SO. The .00 1 flF plate b ypass capacitor is
used afte r the Z-50 choke, not between the
two chokes.

Construction

The amp lifier sub-block is full y contained
o n a standard 5 x 7 x 2 in. aluminum chassis.
The tube sockets are arranged in a semi
circular fashion with the rf plate choke in
the cente r. The circle is arranged so the
center of the end tube soc kets are about 2.5
em away fro m the side of the chassis on
eithe r side. This will permit the tubes to be
sepa rate d enough to allo w good air passage
while no t allowi ng the rf leads to become
too long. T he rf plate choke is abou t 2.5 em
away from the edge of the chassis also . The
tube sockets are oriented so that the number
two pin (cathode) on the socke t always faces
the ce nte r of the semi-circle . At the rear of
the chassis, the connectors u sed are a
SO-239 for the rf input, phono jacks for the
relay co ntro l and ale output (if used), and
another SO-239 for the rf output. The ale
adjustme nt potent iometer is also lo cated on
the rear panel of the chassis. The use of

Rear view of amplifier sho ws arrangement of
connec tors. Single hole mounting SQ.239's are
used to facilitate bolting of amplifier sub-chassis
into an overall enclosure.
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single hole mounting 50-239 con nec to rs and
phono connectors greatly simplifies the
mechanical wo rk involved.

At the u nderside of the chassis the
ante nna tra nsfer relay is mounted on o ne
side wall above a tube socke t and clo se to
the front panel. There is no need to mount
the relay in any exac t position but it should
be mounted nearly as pictured so the length
of the wire betwe en the rf outpu t connector
to the pi-network is as short as possible . This
is to minimize cou pling between the outp ut
line and the rest of the amplifie r circuitry. A
short piece of coax is used to go from the
relay to the input co nnector. The zener
diode fo r bias regulation may be mounted in
any conve nient lo cation near the relay . T he
cathode o f the diode is directly bolted to the
chassis, as the chassis fun ctions as a hea t sink
for the diode.

The wirin g o f the cathode circuit ry of the
tubes deserves me ntion. This wiring should
be kept as short as possible and an insu late d
terminal post is mounted fo r this purpose in
the center of the ring of tube sockets. The
post can be held in place by the same screw
which supports the rf plate chocke o n the
top of the chassis. The cathode choke, L2, is
mounted on the sid e wall of the chassis
o pposite the relay . T he low pass filt er co il,
LI , is wired between the relay contac t and
the cathode terminal po st in the center. Also
the 100 pF capacitor associa te d with the
fil ter is wired in beneat h LI and utilizes the
bottom of the cente r te rmi nal post for
ground. You can also use the ground post of
the small te rmi nal strip located in the mid dle
of the inside front panel. This latter te rmi nal
strip supports the few compone nts for the
rel ative rf output level circuit ry. The lOOK
resistor in this circuit can be see n going
betwee n the relay and the terminal str ip.
Eac h cathode pin of the tube socke ts is
con necte d with an equal length lead to the
center terminal post. 0.5 em wide copper
material is preferred, but la rge size wire such
as #12 or larger can also be used .
simplify the wiri ng of the chassis is to wire
the tu be sockets as fully as possible before
mounting them, then complete the wiring of
the socke ts o n the chassis, mo un t the rest of
the co mpo nents on the chassis and then
comple te the final wiring. The whole pro cess
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may sound a bit involved, bu t actually o nce
the chassis has been drilled and the compo
nents assembled the whole wiring can be
completed in an afternoon.

All the pins on the tube socke ts are wired
to ground via the ground lugs on the sockets
before mounting the sockets on the chassis
except pins 2 (cathodes), 12 (filame n ts), 5
and 9 (grids) and 7 (internal tube connec
tions). The two .0'1 bypass capacitors associ
ate d with each socket are wired in at the
same time. Once mo unted o n the chassis, the
fila ment pins (I2) and grid (9) are wired
toge ther from soc ket to socket. The wiri ng
to the power supply leaves the chassis via a
grommet o n the side wall opposite the relay.

The mechanical working of the chassis
can be done completely with hand to ols if
desired . The o nly large holes wh ich require
work are the ones for the tube socke ts and
the 50-239 co n nec tors . These can be made
wit h a punch or wi th a nib bling tool and
rou nd file . There is lit tle sense in investing in
a punch if one is not likely to use it again,
but a nibbling tool can be used for a variety
of chassis work.

Pi-Network Circuits

A nu mber o f pi-network circu its have
bee n tried which will wo rk properly with the
amplifier. If the linear is to be used on o nly
one or two band s, the pi-network circ uit ry
becomes quite simp le and one need o nly
experiment with the component values that
produce the highest power output. Extract
the single band component values from the

Bottom view of amplifier su b-chassis show ing
wiring of cathode leads to a cen tral terminal point.
Note also placement of 3pd t relay on side of
chassis.
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itwasrrt easy•••but
Kenvvood Improved

the -599 -599
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Mostl y solid state . . . only 3 tubes. Bui lt - in power
supply . Full metering: ALC, Ip, RF out put, high
vo ltage . CW, l SB . USB , AM operation • 1 KHz
frequency readout , smooth easy VFO act ion •
Bu ilt- in VOX, with delay, sensit i vity and anti-VOX
adjust ments . Built-in semi-automat ic CW with
stoetone • Built-in calibrato r functi on when used
with the R-599A. Full amateur band coverage .. .
10 through 80 • Versat ile cross c han ne l ope ration
with the R-599A. Stable, accurate VFO • Modern ,
beauti ful design. ALC feedback . Maximum TVI
protection . 200 watts PEP input nomina l . Tube
saving TUNE posi tion • Built- in coo ling fan •
Selectable low or high micro phone impedance
New Features:
Front panel MI C Gain control . Front panel CAR
LEVEL control . Improved, easy read d ia l, same
smooth VFO action. VFO ind icator "light for c ross
channel operation • New high reliabil ity f inal
amplifier layout . Improved keying characte ristics
• New chain dnve e
The T-599A... $459.00

PIicn nbjlct to cllan•• WIthout notlCl.

theT-599A

•The R-599A by Kenwood

turns off if desired . VFO indicator light for cross
channel ooeranon -
The R-599A ... $439.00 . Converte rs . . . $31.00 ·
S- 599 Speaker . .. $18.00Solid slate ... low power consumption , supe rbly

reliable , small and lightweight . Fu ll amateur band
coverage .. 10 through 160 · CWo LSB, USB, AM,
AM.N, FM rece ption. Selectable AGe . . . slow or
fast • Bui lt-in calibrato r • Monitor T -599 A
frequency to ca librate transmitter • Squelch
circuit. 1 KHz frequency readout. . . smooth VFO
action . Versatile cross channel operation with T
599A . Automatic or manual selectivi ty selectto n e
Built-in SSB/8 pole, CW/8 pole and AM tilters e AIT
circuit with RIT tuning separate from RIT switch e
Five built- in fixed frequency channel oo st nons «

Provisions for installation of 2 and 6 mete r
converte rs . Stable. accurate VFO • Bui lt- in power
supply for 115/230 VAC operation o r 12 voc
operation . Bui lt - in WWV reception e Built-in S
mete r • Excellent sensitivity - .5 uv • Easily
adaptable to use with Kenwood T5-900 • Mo dern ,
beautiful design
New Features :
New easy read dia l. same 1 KHz readout ... same
smooth VFO action • Excellent built- in noise
blanker . Impro ved 2 and 6 meter operation with
optional accessory converters, easier installation e
Continuous AF gain control replaces stepped
attenuator • Built-in 11 meter coverage • AGC

theR-599A

THOUSANDS HAVE PROVEN
THEMSELVES THROUGH DAILY USE.
EVERYTHING THAT MADE THEM THE
BEST REMAINS. BUT NOW KENWOOD
DID THE IMPOSSIBLE BY MAKING
THE "TWINS" EVEN BETTER. THE
R- 599A IS THE MOST COMPLETE
RECEIVER EVER OFFERED ... MANY
FEATURES WHICH ARE "OPTIONAL
AT EXTRA COST" IN OTHER
RECEIVERS ARE STANDARD

Why buy fronJl Hft1ry hdktJ

Over 40 years experience. No finance charges if paid
with-in 90 days. low «ueresr contracts - 8%/yr add
o n (14% annual rate ) - as long as 24 months. 10%
down or trade-in down payments. Good used
equipment. MoS( makes and models. Used
equipmenf carries a 15 da y trial, 90 day warranty and
may be ,raded back within 90 days for full credit
towards 'h e purcha se ot NEW equipment Wrile (or
bulle' in. Export inquiries invited.

Available at Kenwood Dealers throughout the US
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Fig. 3. Two good pi-network circui ts which can be
used with a 5 tube 6KD6 amplifier for all band
operation .

'- FANS

AM PLIF IER

SUB- CHASIS

RECTI FI ERI

FILTE R
PI - NET

\ /

Fig. 4. There are many ways the amplifier sub
chassis can fit into an overal l enclosure to f i t
alm ost any taste. Build the sub-ehassis first and
then integrate it in to an over all enclosure.

Final Enclosure Assembly

Exac tly how one wishes to finish up an
amplifier in an enclosure depends to a good
degree o n h ow fan cy an appearance is
wanted , so this part of the project is pretty
well left up to the desires o f the individual
builder. Cer ta inly, if the power supply is
rea dy, the amplifier chassis finished and the
parts for the ou tpu t circuit secu red, the
grou ping of these it ems in an overall enclo
sure is not a big problem.

Although not one of the fan ciest ap
proaches, but certainly a simp le and ad e
quate one which I have used for a number o f
amplifie rs, is the use of sta ndard large size
metal u tili ty cabinets (Bu d CU or AU series,
Par-Metal Me series) as the overall linear
enclosure. These enclosures are inexpensive
($5 to $6) and come in black wrinkle steel
finish or bare alumi num. The black steel
cabine ts are attractive in that they need no
fur the r painting. These enclosures are ty pi
cally square looking with re movable top and
bottom covers. The mounting of the ampli
fier sub-chassis in such an enclosu re is
par ticularly simp Ie since the co nnectors on
the back of the amplifie r sub-ch assis can be
used to secure the su b-chassis to the en
closure. Figu re 4 shows how the total linear
might be asse mbled in such an enclosure.
For ventilation purposes, a series of holes
should be drilled in the two side walls o f the
enclosure which are in the path of the air
flow produced by the cooling fan used.

. . .W2EEY

I500MMF
10 0 0MMF I
SECTION

10 0

;LA~S I
I

COIL : SCM DIA ,SCM LONG
BAND TAPS

'0
4 0 -7T
2 0 - 3T
IS - 2 T

-r--t--~~--+-++-_-'::' 0:..--.::'TAN T.

100 0 TO
"=" -=- 1500 MAX .

250/1KV
SPACING 100 I

multiband circ uits shown in Fig . 3. Under
properly loade d condit ions and with
800-900 V on the plates, the CW plate
curre nt will run 200-220 rnA per tube used.
For the fu ll five tu be circuit, the plate
current for CW can be load ed up to between
I. and 1. 1A. The key-d own periods mu st be
kept to 10 seconds or less.

If an 80 to 10 me ter mu ltib an d pi
network ou tpu t circuit is desired , F ig. 3
presents two good possibilities. The first
circuit has an advantage in tha t it requires
only a conventional 2 pole , 5 position swi tch
fo r all of the capacitor and coil switch ing
fu nctions. The second circuit avoids the use
o f auxiliary fixed capaci to rs for the lower
frequency bands but the plate tu ning cap aci
tor shaft requires an insu late d shaft coupling
and mounting above ground . In any case, the
fin al coil tap posi tions should b e ex pe ri
mentally peaked up fo r maximum power
ou tp ut on each band . The plate tuning
capacitor in eit her circu it shou ld have
I 000-1 500V spacing while the output load
ing capacito r need only be a broad cast band
type. The fix ed capacitors should be mica or
ceramic types rated from I to 3 kV. Ceramic
transmitting type capacito rs such as the
Centra lab 85 0S are preferred if one can find
them surplus at a reasonable price .
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LOOK INTO

OUR CRYSTAL

AND SEE BEYOND

2 METERS

'."' - ....

Lancaster, Pa. 17601

Telex: 84-8438

CHECK THESE SPECIFICATIONS
GENERAL

POWER REQUIREMENTS: 12 to 14.8
VDC

Standby Current: 120 M a.
Receive Current: 4 50 Ma.
Transmi t Current: 1.5 Amps. M ax.

FREQUENCY RANGE: 220 to 225 M Hz
Power output down less than 2 db at
220 M Hz

DIMENSIONS: 7" w ide x 2%" high x
9" deep.

3050 Hempland Road

Tel: 17171 299·3671

RECEIVER
SENSITIVITY:

25",V (Max.) for 12 db SINAD
SELECTIVITY: Adjacent channel

(40 KHz) down 50 db
AUDIO POWER : 1.5 watts at 10% THO

to internal or external speaker
SQUELCH : Noise actuated . adjustable

threshold . .2 to 2p.V min. range
MODULATION ACCEPTANCE: + 7 KHz
POWER OUTPUT: 8·10 watts (min .) .
MODULATION: PRE-EMPHASIZED FM

with deviation adjustable from 0 to 7
KHz. Adjustable speech clipping up
to 10 db.

DIVISION...-tk!tJl.-------

Amateur Net $299.95

Th e new 220 MHz Clegg
FM -2 1 t ra nsceive r has a uniqu e
tr iple-du ty crysta l feature and offe rs
you a chance to get away from to 
day 's 2 meter crowd. The FM -21
uses just 1 crystal in any channel.
One crysta l gives you a sepa ra te
transmit and receive f requency plus
automatic 1 .6 MHz programming in
the repeat mode . Our Crystal Saver
Frequency Control is just one of the
big pluses you get with the FM-2 1.
another all-American made quality
rig from Clegg . For the whole story.
see your Clegg Dealer or call or write
us now for detai led data sheet and
escape from the 2 meter crowd .



John A. Meissner K5CXN
2223 48th Street
Los Alamos NM 87544

YET ANOTHER
RF WATTMETER

M any VHF operators would like a
cheap, accurate inst ru men t to mea

sure rf power. The same desire is frequent
ly expressed by operators of the HF bands.
Here is a very simple wattmeter which
when used with a 5On transmission line or
load has all of the foll owing desirable
characteristics:

1. Easily calibrated to good accuracy
(+5 %) with your multimeter and a variable
de source;

2 . Perfectly flat from de 10 450 MHz;
3. Insertion VSWR less than 1.05
4 . Power readings in the 2 to 50 watt

range (higher power can be measured with
slight design changes) ;

5. Cost of approximately $20.00,
assuming the use of a surplus micro
ammeter.

The operating principle of this watt
meter is stark simp licity. A pilot lamp
across the rf line senses a small portion of
power in the lin e and glows brighter with
increasing power. An appropria tely lo ca ted
photovoltaic cell connected to a micro
ammeter measures the light output which is
proportional to the power flowing in the
line. Of course a good deal of nonlinearity
is involved in the various elements - both
the lamp 's resistance and its spectrum
output change with heating; output of the
photovoltaic cell varies considerab ly with
both the amount and fr equency of the
light shining upon it. Some of these factors
tend to cancel out however, because the
photovoltaic cell produces some current
with only infra-red lamp output at low
power levels before the lamp even produces
a visible glow, and the cell tends to
saturate, increasing its output quite slowly
at more intense illumination levels.
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if the resistance of the lamp filament is
very large when compared to the line
impedance. In general, a factor of 15 or
more times the line impedance is suffi
ciently large to produce negligible effects.
In the case of the suggested lOY, .014
Ampere pilot lamp , the mismatch produced
in the line gives a VSWR of 1.05 : I at the
power level of I watt. This mismatch
decreases rapidly with increasing power . It
falls to well below 1.01 : 1 at 50 walts.
Another point of interest with regard to
this particular choice of lamp is that it is a
long-life type with a life expectancy of
10,000 hours. This implies two advantages :
(a) The lamp will operate at well over its
rated voltage without burnout (50.0V at 50
watts) , and (b) the interior of the lamp
envelope will resist darkening which would
negate the wattmeter calibra tio n. In addi
tion , the filament structure of this type of

Probably the biggest single requirement
of any wattmeter is that it must be capable
of being inserted in to a transmission line
without disturbing the operating conditions
in the line (low insertion VSWR). It might
be argued that hanging a lightbulb across a
transmission line will seriously affect the
line impedance. Ordinarily , this is true, but
the undesirable changes can be minimized
and indeed approach an insignificant level

UG-107 A/ U
UHF COAXIAL ' TEE"

IN -r- , - R F OUT16 OIALCO L AMP NO 39)0
~(BASE REMOVE D) 20... A

III \ I
RS NO / BNC CONNEC TORS
276- 11 5
PHOTOVOLTAIC CELL

MINIBOX - BUD NO. CU- 3000-A COA X CAlILE 0 11 1~ 1
T '/II15T EO ~A IIlr-:!. 10

ec
10- WATTS MAX -RI '95!L1W s a "50 -WATTS MAX- R2 ' 20n , 100n, 1/4 '10'

IN PARA L LEL

Fig. 1. Schematic diagram.

39



Using the tabulation, fast en a metered
variable dc supply into the wattmeter ac
cording to the following diagram . Now

lamp is a single-s t rand straight tungsten
wire. The coiled type of filament st ructu re
introduces undesirable inductance in to the
circ uit which can distort wattmeter read
ings in the UHF range.

The wattme ter shown is construc ted in
two boxes fo r the sake o f convenience. The
sensor can be located in the transmission
line a t any point and the meter can be
placed beside the transmitter. For te st
wo rk, the Whole un it could easily be put
into a single box . Coaxial fittings and cable
were used fo r interconnec tion, but since de
only flo ws in this circuit, any type of
wir ing would be sat isfacto ry.

The p ho tovolta ic cell used in this watt
meter is a unit ob tained f rom the lo cal
Allied/Radio Shack store. (Cata log No.
276-1 15 .) Outp u t of the cell is rated .5 V at
.6 rnA in su nlight.

Since the cell genera tes conside rably
more than 20 rnA under moderate illumina
tion, a switching arra ngement is incorpora
ted into the wattmeter to shunt it into
progressively higher current ranges with
increasing power. Alt ernatively , a 50 or
100 milliammeter co uld be used with less
switching at a sac rifice of sensit ivity in the
1- 3 watt range.

Calibratio n of the wattmeter is a simple
process. By solu tion o f the formula P =
V2 /R fo r voltage , the following tabulation
is made for a son line impedance :

.. .K5CXN

Power Level ( Watts)Max
100
20 0
34{)

80 0

It mu st be pointed out again that this
power meter is intended for use either
with Son coaxial lin e systems with low
VSWR or with SOU dummy loads. A
coaxial line that is not "flat" (unity
VSWR) o r a dummy antenna that does not

look lik e" son, which is the case with
most HF loads used at VHF or UHF, may
cause dist orted power readings. If you have
doubt about your transmitter's power out
put when using this meter, you should
check it while using a known Son load
rated at the transmitter's output frequency.

I mentioned before that this power
meter was easily adaptable to higher power
readings. To upgrade the meter. the only
change required is to insert the correc t
higher voltage pilot lamp having low cur
rent, long-life specifica tions. Suggestions for
some of these are the following Dialeo
Lamps:
Part No.
24CS
4 8CS
60PSB
120PSB

r."I "'T"' M ORb MULTlM ETER

Fig. 2. Calibration diagram.

VAR IABLE
~TAGE

DC SOURC E

simply note the reading on your wattmeter
for each o f the selected voltages in the
table and tabulate this reading with the
corresponding power in watts in a table of
your o wn. It may even be possible to
remove the front of the meter case and
mark new calibrations directly on the dial.
This was not possible with some hermeti
cally sea led meters. It is best to disconnect
the wattmeter from the antenna feedline
for this calibra tion . If the meter is left with
a transmission line attached and the an
tenna happens to be fed through a balun
device with near zero resistance, the power
su pply, and perhaps the balun , will suffer.

POWER
(Watts into SOU)
1
2
3
4
5
6
7
8
9
10
20
30
40
50

VOLTAG E
{rms o r d e)

7.07
10.00
12.24
14.14
15.71
17.32
18 .71
20.00
2 1.2 1
22.36
3 1.62
38.7 1
44 .71
50 .00
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FUlly meets all
accepted SSTV
standards.
Compatible.

Available
camera with
high Quality
videocon for
"live" or
"still" pies.

Camera is
supplied with
Quality fl1.9,
25 mm lens. No
extra charge.

"Live" SSTV
pic photo
grapheo trom
monitor. Un
retouched.

Exclusive!
Built-in,
casette-type
recorder.
Ready
Instantly

Monitor con
nects to spkr
or phones for
receive-to
mic input for
transmit.

'sSEI
LINEAR
SYSTEMS, INC.
220 Airport Blvd.
Watsonville,
CA 95076.

Audio in... and out

NO MODS!!

SCANVISION
SLOW·SCAN

-

Now-unexcelled picture performance with exclusive
feature equipment of highest quality in which the
most advanced SSTV techniques are expertly ap
plied-Sa E Scanvision. Here. carefully considered
design has simplified operation to the point where
the non-engineer radio amateur can have his SSE
Scanvilion monitor connected and start enjoying
slow scan in just a matter of minutes.

Most of the many hundreds of 58 TV'ers now active
on the air agree that the full excitement and enjoy
ment of SSTV can best be realized only when a tape
recorder is part of the system. Incoming pies are
taped for fu ture viewing on 55 monitor-pre-taped
pictures, scenes, I-D-ean be transmitted. So-ex·
clusivel-every SBE Scanvlslon monitor has a cas
sette·ty, . tape recorder bullt-In-wired- ready to go
and selectable with panel switch. Here is the ultimate
in convenience.

SBE Scanvlslon is conservative-reliable, with pic
ture-proved circuitry and is all solid-state except for
the scope tube in the monitor and the videocon pic
ture pickup tube, heart of the 8B-1CTV camera. Both
tubes are standard types with predictable character
istics-not surplus.

High quality is everywhere evident-throughout. the
to-be-expected SBE approach-fastid ious- protes
slcnal, The SSE Scanvillon, 8B-1 MTV Monitor, com
plete with casette recorder and 8B-1CTV Camera with
1/1 .9, 25mm lens, connect with patch cable to com
prise p. 'Yltem. Units are also separately available.

SEE SCANVISION AT YOUR SBE DEALER



If you like 2 METER
YOU'LL LOVE OUR

• • •

E

15 OR 1 WAn POWER OUTlSWITCH SELECTABLE I
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact. 2 meter unit and so will those listening. The
12 transmit channels are provided with Individual trimmer capaci
tors for the optimum in pofnt-to-pctnt and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen
sltivity. Solid state, Amerlcen made quality at a low price.

$22900
AMATEUR NET

. includes plug-in ceramic mike,
mounting bracket and transmit and

receive erystais for 146.94 MHz.



N obo dy in his right mind would fix a
meter by choice , any mo re than he

would operate on his wristwatch . But fate,
which seems to be a generalization of
Murphy's law, determines that sooner or
later you will he faced with the necessity.
One day you are minding your own business
and your boss sid les up to you lik e an
affectionate bison, mumbling so me th ing
a bout how easy it would be fo r you to fix
this {heh heh!) meter in your spa re time. Or
it 's your o wn meter that went ape on a
weekend . What ever the motivation , you de
c ide to take a hack at it.

I had never fixed clocks or watches, but I
had reversed a tuning meter or two to read
up-scale, so meters held no terrors for me.
The first time I was handed one to fix at
work, I started out with a show of jolly
self-co nfidence a nd pro ceeded to lose my
patient - irretrievably - within minutes.
The seco nd worked if you tapped it co ntin u
ously and held your mouth right. The third
and fourth I don't remember, but the fifth
worked as good as new. By this time I had
made most of the more st upid mistakes,
learning a bit from each. A meter repairma n
would la ugh h imself sick at my me thods.
Were I in his position , with his facilities and
skills, I would laugh too . I'd laugh even

J. K. Bach WB2PAP
Ivy Hill Road
Walden NY 12586
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harder watching h im work on a meter with
my faciliti es. He has to work fast to make
money and has all the parts he needs. He
replaces whole assemblies, as an automobile
me chanic does. I have to st raighte n t he kinks
o ut of hairsprings, but I have lo ts of t ime.
My boss gives me t he jo b be cau se when he
sends any meter to any sho p he knows ho w
long it takes to get it back. This is true of all
shops all over the land . Even buying a new
o ne takes a lot o f time, which is why so
ma ny of us are volunteered to fix them.

The tools a re very simp le. A go od light ,
such as a desk lamp, is very useful but not
esse ntial if you have young eyes. I haven 't.
The next thing is to provide a sp read
newspaper to work on. Meter magne ts will
att ract steel filings and steel wool fuzz fro m
incredible distances. These have to be
swa bbed ou t o f the air-gap with Scotch tape.
One sessio n o f this will teach you to spread a
clea n newspaper.

The second lesson is, no magnetic tools.
You naturally t ry to u se your familiar
long-nose and screwdriver, bu t at best you
ca n' t control them closely enough near t he
magnets a nd t hey are haza rdous besides.
What you need is a no n-magnetic too thpick.
It ca n be round, like t he one in the
photograph, or the o ld sq uare kind. You can
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delirio us delight within a few seconds.
Nearly every hairspring trouble is fixed very
suddenly or no t at all. And all the other
troubles taken together are few.

O ne mo re warning: the PAP sy ndro me
(WB2PAP). This is not to be confused wi th
the PAP test which is entire ly unrelated . The
effect is a spasmo dic jerk o f the hand which,
by Murphy's law, inva riably stre tches the
hairspring to its full length and ruins it. This
nervous jerk is brought on by fa tigue, and I
believe it is due to the loss o f feed back to
the brain, whic h tries to locate the hand
position and reset it. with disastrous results.
I don't fully u nderstand t he mechanism 
who does? - but I know a good wa y to
prevent it. Never wo rk free hand . Take a
look a t t he photograph which illu st ra tes this.
See that third (fid dle count ) or fourth
(pia no count ) finge r touching the meter
magnet? With it, or a ny other finger o r part
of the hand touching, t he brain knows right
where the ha nd is, a nd keeps it there . Also
the movements are measured in millimeters,
not inches. and finger co ntact helps with
this. It also helps impose gram forces instead
of ounce fo rces. There , I've saved you o ne
meter already.

Another warning - leave the jewe ls and
p ivots alone. With a brand new meter, fresh
out of the box, you ca n move the needle
along its length a fu ll thir ty-second inch, a
clearly visib le amou nt. You ca n even feel the
motio n of the pivots in the jewels. Every
body has a thing about pivot adjustments.
and so did I , once. The natural thing is to
take all t he slack out - just. But meter
pivots should be left sloppy for t he least
drag.

If you must take meters apa rt beyond the
minimum possible stage. you will need so me
thing to put th e little screws and nuts and
insulators in . I like a ba by-food jar. A heavy
ash tray is good too; or both. But keep the
parts in t he jar u ntil you have to put the
meter together again. else you may h it t he
ash tray with your elbow and shower itsy
bitsies all over the place. And tweezers
sound good? Like the idea? Ever " shoot" a
little nut or screw clear across the room and
into the nap o f the rug? Maybe you have the
requisite skill to use tweezers , but I want no
part o f th em.

ceme nt two together to make a tiny fork for
stra ightening needles a nd u nkinking hair
spn ngs.

By all means get a magn ifying glass if you
can. Older guys tend to keep them in their
toolbox. One of the hand iest kinds is the
jewelers' tau pe with the steel spring head
band o n it. The monocle type will cramp all
the muscles from your big toe up, wit h the
effort of keeping the silly thing in your eye.
Use your own judgment.

Dueo or other plastic cement is handy,
but do no t use i t directly . If you have to
ceme nt a needle , transfer an invisible d ab of
ceme nt wit h the end of a toothpick. Ge t just
one drop of ceme nt in a hairspring and no
amount of any so lvent will ever get it out.
The o nly cure is to ta ke the meter in your
right hand. take a good windup and let fly
eas tward . This will save you an ulcer in the
long ru n.

ALI this talk and nothing about the actual
work yet? Patience! Watch a good ma chinist
at work - two hours and a half o n setup.
and two minu tes fo r machining. that's h is
rule. The beginner reverses these times a nd
strikes ou t with ruined work. Meter fix ing is
like this - u tter despair ca n be followed by

Fig. l a. Top view of a healthy meter spring.

Fig. l b. Side view with indicating needle added.

44 73 MAGAZIN E



At last - the broken meter. Take the
front case off. Is the winding open? Blow
the needle to full sca le a few times and see
how quickly it restores to zero. Now short
the terminals and repeat. If the needle
restores as fast as before , either the air-gap is
very wide or you have a wiring trouble. It
figures to be the coil, but several time s I
have found it in the sh unt o r multiplier
resista nces, or other wiring.

No w if the needle is stuck , make su re it
really is the needle. It can actually stick to
o ne of the sto ps (rare) , scrape on the scale,
hook over a scale-screw, or be biased off lo w
mechanically. In any case the needle must be
okay before any o ther source of drag can be
located. The air-gap ma y have filings in it , or
the hairspring tangled .

If the air-gap is fouled up, take a short
length o f Scotch tape and swab it clean. It
isn't fun , but it can be done.

If the hairspring is tangled or distorted in
any way , the best thing is to just look at it
from all angles, in all kinds of light, under
the glass (low powered one will do ). Try to
figure o ut just how in thu nder any normal

•

very diffi cult to see unless you have experi
ence. Some one before you has had the meter
open and touched the hairspring not quite
gently enough. He has put a permanent set
at the oute r attachment , bending it toward
the shaft right where it is so ldered, along the
horizontal plane of the spring. You can work
at this for hours , ma king it worse and worse.
But o nce you know exactly what the trouble
is, you take the non-magnetic toothpick and
bend it in the exact oppo sit e direction,
removing the " set " and restoring the original
set. But don' t apply the restoring set all at
once, and directly against the arrow in the
figure. Rather, engage the sharp ened tip of
the toothpick between the 3rd and 4th loop
of the hairspring and run it back and forth a
few millimeters - maybe an eighth of an
inch - along the spring, but angled very
slight ly outward. Magic! That sp ring, under
the glass, is o ne o f the mo st beau tiful things
you will ever see !

Or take Fig. 2b. By great goo d fortun e, I
managed to get some th ing lik e this in the
photograph. I was working left-handed at
arm's length with a commercial photo
grapher, tripod, Hasselblad, and speed-flash

•

Fig. 2a. Sprin g is ben t at outer attachment.

human being co uld get the hairspring in such
shape - but don' t touch it yet , just lo ok at
it. This will save you a lot o f time .

Figure la ske tc hes a view of two moving
parts-hairspring and shaft with side-lug. Also
shown is the zero adjusting fork , which also
revolves aro und the same ax is as the shaft
and pivots. Figure I b is the same th ing from
the side, with the indicating needle add ed .
No fi xed su pports o r a nything e lse are
shown. All this for co mpariso n.

Now look at Fig. 2a - what causes the
bunching at the bottom o f the coils? This is
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Fig. 2b. The ou tside loop is hook ed over th e
spira l .

all between me and what I was doing . The
o nly way I could tell that I was co ntac t ing
the hairspring was tha t the meter needle
quivered a little fro m time to time . See that
little loo p up past the o ute r turn of the
hairspring? That's how it looks, except that
it stays there by itse lf and hangs the meter
mo veme nt up . Same remed y here : move the
sharp tip of the toothpick a little further
back this time until th e spring ju mp s clear.
Imagine you are petting a microbe; th is will
help you use a minimu m o f fo rce. This, by
the way , is the only t rouble that ever dears
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itself, and not very o fte n, either. I think that
slamming the needle is what does it. The
sharp pulse sets up a standing wave that
whips a loop o f hairspring outside the spiral,
where it catches.

Fig. 3. This anom aly was probably caused by the
downward m o tion of the adjusting fork .

•

Figure 3 is interest ing, too. Obviously,
so meo ne has hit the scale end of the
adjust ing fo rk, pushing it downward . So take
your tool and twist it back up. These
"repairs" (adjustments) take five minutes of
looking and five seconds o f adjusting. Or five
hours if you mess it up or " fix" th e wrong
thing. A good visual imaginat ion is the
secret. Of course. the exa mp les illustra ted
are frequently encountered and basic . But if
you get any two of them together at the
same time . o r even a thi rd mi xed in , then the
others will be mo re o bvious and can be
cleared in their turn. I never said it was easy.
but you can do it , nevertheless, if you lo ok
before you poke. Most people don' t.

Consider: The hairspring is fo il th in, it is
made of phosphor-bronze, o ne of the tough
est metals, perfect for the pu rpose. It wants
to go back like it was. Both e nd s a re
soldered fast, which limits the d egree of
possible entanglement , a sort of ant ithesis of
Murphy 's law. The worst thing is kinking
and this is also due to big, vulgar, ignora nt
thu mbs getting into the ha irspring. Even
these can be stra ightened o ne at a time, and
suddenly th e ho peless case is perfectly okay.
Some traces may remain, but if the spring is
sy mmet rical. and the eye can't be fooled in
this, then by all means le t it alone! Once you
have su ff icient clearance, twice as much isn't
better, and costs in another dimension.

Generally it is not necessary to remove
the scale. Mount the me te r level and se
cure - in a box, or something. If the meter
slips and you make a grab fo r it and stick
your highly-skilled thumb through the hair-
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spring , it will have exactly the same affect as
if the o ffice oaf stuck his in. You won't feel
any better, anyhow.

Once I got a meter in a tube te ster that
was su pposed to st ick . Impossible! It was a
taut-band type, with pole clearances you
could throw a cockro ach through. I returned
it and got it back , with the needle stuck this
time . Out o f the case, it came unstuck and
no possible place to stick could be seen. By
considerable mistreatment I managed to
hang the needle up o n a scale-screw. Bending
the needle up a bit fixed things.

A funny one : a meter with no needle at
all. I was o ffered affidavits that the case had
never been o pened , but st ill - no needle
any where. What could I use for o ne? Broom
straw, inked? Bro o m? Push-bro om!! I
plucked a horsehair fro m it - perfect. How
ever, I ironed it st raight o n the soldering
iro n, and dampness finally recurled it. I
should have picked the longest and stra ight 
est and let it go at that.

How about calibration? You have re
sto red the spring to its original shape. and
very pro babIy the calibration is pretty good.
You ca n se t the zero adj ustment in the
middle of the adjuster range by moving the
back hairspring lever (be very careful o f this
o ne, the lever is sho rt and you risk a Fig.
2a). Once yo u get the zero okay, how about
full sca le sensit ivity? You could adjust the
shu nt o r multiplier, or if you are luck y,
there might be a magnet ic shunt. This gadget
is a th in leaf of magnetic material that can
be slid across the poles to leak a little of the
flux arou nd the coil. For more sensitivit y,
slide it back over the magnet away from the
pole. This forces more of the flux through
the air-gap and coil. increasing sensit iv ity.
Only the very best domestic meters have this
fea ture . Hickok even had o ne around the
o utside of the meter case in the big Gm
meter of o ne o f their tube test ers.

It is usually prett y disillusioning to cali
brate o r compare meters. It really should n' t
be, bu t even the best me ters aren 't as
accurate as you think . If th ey were, th ey
would be to o fragile and expensive to use.
We've been gett ing alo ng with them very
well fo r years, just as they are .

And if you have to fix one - go od luck !
...WB2PAP
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I magine being able to use a 1W FM
transceiver and wo rk statio ns in West and

East Germa ny. Austria, Czeckoslovakia,
Yugoslavia , Ital y , Switzerla nd and France!
This range of coverage is available through
the Zugspitze repeate r loca ted in th e Alps in
southern Germa ny . The Zugspitze repeate r is
proba bly o ne of the mo st u nique repeaters
yet to o perate in the 2 meter band . Its sto ry
is an interest ing o ne not o nly becau se of its
location, technical deta ils and the German

amateurs involved but because it may well
become the model for a number of DX
repeaters located throughout Europe. So,
although America n amateurs won't be usi ng
t his repeater, except perhaps when o n vaca
t ion in Europe, its story shou ld be of val ue
a nd interest.

Before describ ing the h istory of the re
pea ter itself , and u nless one is fa milia r with
southern Germa ny. it wo uld be a good idea
to take a loo k at a ma p of Europe and lo cate

A panoramic vie w from the Zugspitze Mountain.
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the tunnels it travels th rough) or by an ae rial
cablecar rid e that is guara n teed to fascina te
anyone.

When the 2 me ter FM re peater idea bega n
to catch hold in Germa ny it was natural tha t
the amateurs in Mun ich lo oked to ward the
Zugsp itze because of its h igh locatio n and its
access ibility. Approaches were made to the
Bavarian Weather Service which ma in ta ins
the weather st atio n on the mountain to be
allowed to set up a repeater on top o f the
weather instrumentation tower. Aft er so me
rather difficult sess io ns with the weather
service people , the German amateurs in
volved in the project fin ally d id 0 btain
permission to set up the repeat er. Some of
the co ndit io ns in volved were rather hard to
take, however. For o ne thing, the repeater
inst allation could not be lo cated indoors but
had to be conta ined in a meta l enclosure
o utdoors. Only a power line to the repeater,
which would be metered a nd separate ly
charged for, wou ld be p rovided. Also a
liabil it y insurance policy in the amou nt of
so me 5250,00 0 had to be taken out to
insure that should the installed equip me nt,
antennas, e tc ., cause a ny damage to the
weather inst alla t io n o r to a person (there is a
tourist observation platform around the
weather station) that the weather se rvice
would be protected .

It required considera ble determination on
the part o f the ama teu rs involved to forge
ahead under these co nd it io ns , espec ially
since at this point the financial support for
the project would have to co me so lely fro m
the a ma teurs themse lves . It might be wort h
while at this poin t to mention that alt hough
o nly a few a ma teurs did all the work o n the
project, all ama teurs ca n use the rep eater.
Private o r " clo sed" repeaters are simply no t
allowed o n the 2 me te r band in Germa ny.
The makeup o f the repeater cha nnels in
Germany has been described in o t her art icles
and so it won't be gone into in grea t deta il
here. But either because of the Teuton ic
characterist ic for having everything done by
a rule book o r because German ama teu rs saw
the me ss that was developing a bout repeater
frequ encies in the U.S., when repeaters were
fir st auth orized in Germa ny specific chan
nels were se t u p for t heir usage. O nly these
cha nnels could be used a nd every new

ERICKSON
COMMUNICATIONS
4653 N orth Ravenswood A venue
Ch;cago. IL 60640 13121 334·3200
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the city of Munich in so uthern Germany.
Within a radius of 20 0 to 2 50 miles coverage
around Munich are located portions of all of
the countries mentioned above. These
cou nt ries cannot be work ed directly from
Munich because o f lack o f height, interfering
terrain features, etc . However, if o ne pro
ceeds sou th wa rd from Munich, the country
side remains relatively flat to gently roll ing
hills until about 50 mil es so uthwa rd when
o ne rather sud denly encounters the sta rt of
the Alps. A number of peaks rise to several
thousand feet in height. One o f the mo st
famous o f these pea ks and o ne of the highest
(9, 72\ feet) is the so-ca lled Zugspitze . It is
not the h ighest peak in the Alps but it is the
highest peak in the portion of the Alps
which cover German y and the p eak is right
on the border between Germany and
Austria . A meteorological observatory as
well as a hotel are located on the peak and
the area is a favorite with skiers. The view o f
the Alps provid ed fro m t he peak o n a clear
day is perhaps o ne of th e mo st spectacu la r in
Europe . It is reach ed by means of a rack a nd
pinion railway (not too scenic because of all
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A view of the weather sta tion on the Zu gspitze. The transmitting and receiving antennas are direc tly
above an d below th e tubular structure on the righ t side o f th e to wer.

repeater that was set up had to use a chan nel
that would be compatible with o ther n earby
rep eaters . Originally 3 channels for repeat ers
were allocated and this now has been ex
pan ded to 7 channels. The in put channels
for repeaters are in the range of 144.1 5 to
144.30 MHz with 2 5 kHz spacing and the
output range is 145.70 to 14 5.8 5 MH z.
Repeaters can have a ma ximum powe r of
15W and +5 kHz deviation. To enter th e
repeater initially a tone burst of 1750 Hz is
required (most will also whis tle-o n) and th en
the repeater is carrie r keyed as long as no
break of more than 3-5 seconds occu r. The
amate ur licensed to o perate the repeate r also
has to be able to remotely disable and enable
'it. Ho wever, a separate link is not required
and this co nt ro l function is done by a
multiple tone signal on the inpu t fr equen cy
of the repeater.

There were many amateu rs in Munich
who co ntributed to the establishment of the
Zugspi tze repeater, but the leading memb ers
o f the tea m we re Sep p DJ9HJ , Bernd
DL9ZD and Peter DJ3YB . This team was
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perhaps an id eal o ne for such a project
because of their comp leme nt ing inte rests
and talents. DJ9HJ head ed the organiza
tiona l aspects of gett ing the re peater estab
lished while DL9ZD specialized in digital
and contro l circuits and DJ3Y B was an
experie nced engineer on VHF jUHF cir
cuit ry.

After receiving the necessary licen se fo r
the initial Zugspitze repeater in the spring o f
1970, the Munich team set abo ut to
assemble the necessary equipment to get the
rep eater into operat ion as quickly as pos
sible. The emp hasis at this point was to get
the repeater into operat ion d uring the good
wea ther period . Fort u nate ly a com me rcia l
VH F transceiver inte nded for mobile use
could be secured, and wit h th e necessary
modification for a power supply, fr equen cy
cha nges, a key er fo r repeate r ide nt, etc ., it
fo rmed a re pea ter " package." T wo co m
p letely sealed vertical dipole ante nnas of
commercial design and a cavity filt er made
u p the ante nna part o f the package. After
initia l testing, the entire pack age was trans-
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ported to Garmisch , Germa ny , in August
1970 , where it was lo aded o n the cable car
for transport to the Zugsp itze. The statio n
package except fo r the antenna had been
assembled in a metal conta iner intended to
rema in outdoors. Over a day was required
fo r the initial setup o f the repeate r and all of
the usual Murphy's laws ap plied , as it was
found the me ta l co ntainer was to o large for
the space it was meant to occupy, etc. No ne
of these pro blems would normally have
cause d grea t concern except that o ne had to
work at 9,000 feet elevation and rid es up
and do wn the cable car were co sti ng up to
$ 15 each because of the eq uip me nt that had
to be transported . Finally the repeat er was
set into operat ion and amateurs in southern
Germany began to enjo y a unique repea te r
operat io n - but fo r only eight days. Then
the repeater seemed to malfu nc tio n as the
receiver sensitiv ity was grea tly redu ced . The
cause was traced to th e cavity filter used for
ante nna iso lat ion. It had been co nstru cted
from 1 mm th ick co pper but apparently this
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ECM-5 FM Modulation Meter
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A vailable bv dlfeCl ",.,1 o"IV. ORD ER IN FO: ::'end Ch"" k Or mo r ev
creer for $75 .00 plus 51,00 lor handlin g. Ind ian", ' esden ts . tld 4 " ,
,.le,la. Cry'''al , to , 146.94 Mhl 53,95 •• All Olher l'e(t l. 5 7, 10

ECM Corno'a t ron
412 N weouece A"e,
E"ans"lile, l'I(I,on. 4771 1

• Opera te, 30 -5 00 Mh'
• Crystal cam railed 10. 11' 1I nd el'~

ape,ollon

.'elk ,eading
• Batt..v pawered with AA pent ell,
• All ' nlid ' Ille
• Bu ilt ·in anlenna
• QUl llty co n,I'ucled wit h G-l11 p.c.
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Phone Or w rit e "Skip" W9HAK
for complete ,n lo rm" " o n

Dial 8 12·4 76·212 1

TOOLS
HARD-la-fiND PRECISION TOOLS

Lists more than 1700 items-pliers , ~
tweezers , wire strippcrs , vacuum systems, ",
re lay tools , opt ica l equipment , 1001 kits
and cases. Also includes fo ur p.lgeS of
use fu l "To('1 Tfps" to aid in 1001 selection . c

WORLD 0SLBUREAU
5200 Peneme Ave., Richmond CA USA 94804
THE ONLY aSL BUREAU to handle _II of
your Q SLs to anywhere; next door, the next
state, the next county , the whole world . Juet
bundle them up (please arrange alphabeticelly)
and send them to us with payment of ~ .ech.

A view of the transmi tting antenna in summertime.
The an tenna is a completely weath er-sealed vertical
half-wave radiator.

th ickness cou ld not remain pro perly ad
just ed due to the temp erature e xt remes
encou ntered o n th e mountain . A lo ok in the
sta tistical records showed that the te mpera
tu re o n the Zugsp it ze, to wh ich the entire
ou tdoor installat ion would be exposed ,
varied from -37 degrees to +70 d egrees. The
average temp erature is about 24 degrees, the
same as that for Greenland. The problem
with the cavity filt e r could not be so lved,
bu t an anonymous donor ca ine up with a
co mme rcial 5 pole filt er that did the job.

Aft er solving the f ilt er pro blem, the
repea te r basically cont inued in o perat io n
with o nly mi nor diffi culties. T he transmitt er
used was a tu be type and had only 5W
outpu t. No ne theless, German amateu rs were
pleasantly surprised to find at times It alian,
Czeck an d o ther DX sta tions call ing over the
repeater. Also , the co verage achieved in
Germany was co nsiderable, wit h sta tio ns
bei ng wo rked up t o Kassel in no rthern
Germa ny . The un pleasant side of th e pictu re
was that the repeater was start ing to inter-
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and decid ed tha t rather than try to refurbish
the o ld repeat er equipme nt to build a
co mple te ly new inst allat io n using high per
formance equipme n t a nd spec ifically d e
signed fo r the environme nt fo und o n the
Zugspitze. Al though by no w there appeared
t o be so me h ope o f gett ing the rad io clu bs in
the sou thern Germany area to help defray
the cost o f the eq uipme nt, th e in itia l expen
ditu res were totally those o f the ind ivid ual
a ma teurs co ncerned wit h the project. The
eq uip ment designs that evolved for the n ew
Zugspit ze DX repeater would deserve seve ral
article s in t hemselves t o d escrib e it all
co mplete ly. T he eq uipme nt was totally
home-brewed , but with a q uality I have
seldom seen matched in the fin est co m
mercial gear.

The transmittin g antenna after a wmrer storm.
• 0

Temperatures essity drop to -37

fere wit h almost every other repeater in
Germany operating o n the sa me cha nnel.
Since t he Zugsp itze at th is ti me was set up
to be a part of the overall Germa n repea ter
network and no t a special repeate r, the
interference prob lem wit h o ther repeaters
had to be solved. The o bvious solu t io n was
taken of reducing the transmitter power to a
litt le over V2W. This power level st ill p rovi
ded mo re tha n adequate service using the
repea ter t h roughout mo st of sou t hern
Germa ny and t he repeater fun cti o ned in this
ma nner throughout 1971 .

Ho wever , the visio n had certain ly been
created in t he mi nds of the Munich ama teurs
as to what could really be done wit h t he
Zugspitz.e repeater if it was brought up to
full powe r level and allowed t o opera te o n a
clear channel. A reorganization of the

German repeater net wo rk channels in la te
197 1 made provision for t he Zugspit ze
repeater to be set up o n a separate clear
chan nel (enter on 144.275, receive o n
145.725) a nd planning was started on co m
ple tely re-equipping the repeate r.

The team of DJ9H J . DL9Z D. DJ3Y B and
other Munich a mateurs again got toge ther
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Basically the to tal eq uipme nt package fit s
in a co ntainer about 2' x I W x 2" high and
co nsists of the an tenna fil ter, receiver, trans
mitter a nd contro l and call-sign iden tifier .
Each unit has been tested in an environ
me nta l cha m ber to simulate the ex t reme
cond it io ns encoun te red o n the mountain .
The rece iver consists o f a FET inpu t rf
amplifier stage wo rk ing in to a mixer using
fou r HP 2800 ho t carrie r d io des to translate
the sig na l frequency down to 10. 7 MHz. At
10.7 MHz severa l crystal filt ers are used to
achieve a 20 k Hz ba nd wid t h and then a
phase-locked loo p circu it is used as a FM
demodulator. The no ise figure of the basic
receiver is slightly over 2 dB a nd the no ise
figure o f t he ent ire receiver side of the
re peater in cluding th e effec ts o f the antenna
isol atio n filt er is 3.5 d B. The squelch se nsing
circuit ry o pera tes o n a dual f requency
samp ling basis to gua rd against acc iden tal
trip by stray int erferen ce. The transmitter
side o f t he repea te r, wh ich is also fu lly
transistor ized , p roduces 15W ou tpu t. In
o rder to avoid the ge ne ra t io n of many
spurio us signals which is usually the case
whe n o ne starts with a low freq ue ncy crysta l
and mult ip lies it up to 144 MHz, a different
freque ncy ge nera tio n scheme was used. T his
was co nsidered usefu l because the transmit

t er had to o pera te so closely to a ve ry h igh
performa nce and se nsit ive receiver. Figure I
shows the transmitter freq uency cont ro l
sc heme. A Voltage Con t ro lled Oscilla tor
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Fig. 1. Principle of operation of transmitter frequency con trol system.

operating directly at 145 .725 MHz is used.
The output frequency is divided down and
then co mpared in a phase detector with the
frequency of a reference crystal o scillator
which has been multiplied up in frequ ency.
The resultant difference control voltage
from the phase detector is used to control
the frequency of the yeo. The y eO is
directly FM modulated by an audio signai,
the co ntrol voltage from the phase detector
being made slow enough not to react on the
modulation. The control, a larm and call
identifier chores are taken care of by cir
cuitry consisting of some 24 IC's from Texas
Instruments. The call repeater works on a
shift register principle and is timed to send
the call (DB\lZUj every 80 seco nds. If the
transmitter has not been keyed by a user,
the transmitter is turned on just for the
duration of the ident. Normally, a tone burst
of 1750 Hz is necessary to key the repeater.
It then remains carrier keyed for 15 seco nds
after which the tone burst has to be repeat
ed. If someone should open the repeater just
as it is about to identify itself via F2, the
ident is skipped until the next 80 seco nd
period. This is to prevent the call from a
weak OX stat io n being obscured by the
repeater identifer signal.

The subject of the antenna to be used
with the new repeater was often debated.
Since the new repeate r was intended pri
marily as a DX repeater, the id ea of hori
zontal polarization became popular since the
repeater would be prima rily used by home
stations. However, this idea was eventually
dropped and it was decided to leave the
repeater with vertically polarized antennas
so mobile stations could also easily use the
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repeater. Furthermore, since th e antennas
already installed performed without failure,
it was decided to leave them in o peratio n for
the time being. The o niy fault with the
present antenna installation is that as o ne
can see from o ne o f the pho tos, the receiving
antenna is partly shadowed by a portion of
the weather tower. The ultimate plan is to
use only one antenna for both transmitting
and receiving which would be elevated to
clear a ll o bsta cles. A form o f ferrite circula
tor will be used to isolate the receiver and
transmitter rf circuits. Such circ ulators are
economical and provide u p to 50 dB isola
tion but a re quite crit ical as to proper
termination. Damage to the antenna , for
instance, which causes the swr to rise, would
destroy the isola tion characteristics. How
ever, that plan belongs to the fu ture as well
as the one to have the receiver bandwidth
automatically contro lled by the strength of
the received signal - smaller bandwidths
being used for weak sta tions to increase
intelligibility .

.The Zugspitze OX repeater was installed
in May of 1972 and has been fulfilling a
repeater user's dream. Records will st ill be in
the process of being set for some time as to
how far away DX can be worked in the
various countries the repeater signal covers.
The debate also goes on as to whether OX
via a repeater is really DX at all . But
whatever might be said there is no denying
that working various countries via a repeater
couldn' t be more fun . The Zugspitze re
peater will most certainly open up new
thoughts and cha Uenges fo r th e usage of
repeaters for years to co me .

.. .W2EEY
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TBMPOITPL
blgb po_er

1m ampllUer.

TBMPO/lmb

So much for so little ! 2 wat t VHF/ FM hand
held. 6 Channel capability, solid state, 12
VDC, 144-148 MHz (any two MHz) , lnctudes 1
pair ot crystals, buil t- in charging term inals for
nt-cec cells, Svmete r, battery leve l meter,
telescoping whip antenna , internal speake r &
microphone, $189,00

MODEL POWER POWER .... " 'CEHUMBER INPUT OUTPUT (min)
TPL 1002·3 5 to 25W 10 Q..1 3 SW 2M 1220.00TPL 1002-3 B 1·3W SOW 2M 235.00
TPL8 0 2 5W SOW 2M 1 180.00TP L802B 1 to 3W SOW 2M 19 5 ,00
TPL 5 0 2 S to 15W 3S·SSW 2M rOS

.
o oTPL 502B 1 to 3W 4 5W 2M 13 0 .00

T PL 252 ·A2 l W 25W 2M 85.00
TPL445-10 1 to 2 .5W 12W 440MHI $ 12500
TP L44S-30 4W 'OW 440MH I $ 21 S.OO
TP L4 45-30B 'W ,.W 440 MHI 5235.00
Tep 12A ceetrcr Head . . . $32 ,00

Prices scbiect 10 change without notice.

Tru ly mobile , the Tempolfmp 2 me ter 3 walt portable
gives amateurs 3 walls, or a ballery saving Y2 watt, FM
talk power anyplace at anytime . With a leather carrying
case i ncl uded , this lillie transce iver will operate in the
field , in a car, or at home with an accessory AC powe r
supply. The battery pack is included. The price: $225.00
(Accessory rechargeab le ba ltery available : $22.00)

TBMPOl6N2
The Tempo 6N2 meets the demand for a hig h power etx
meter and two meter power amplifier. Using a pair of
Eimac 8874 tubes it prov ides 2000 walls PEP input on
ESB and 1000 watts input on CW and FM. Completely
sen-coetatned in one small desk moun', cabinet with in
tElmal solid slate power supply, buut in blower and RF
reteuve powe r indicator. $595 .00

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S.
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TEMPO/CL 146
The CL-146 offers operation on the 146 MHz
amateur band. The price includes a micro
phone, power cord, mounting bracket and one
pair of crystals. A full line of accessories is also
available.
• 12 channel capability . 13 watts or a power
saving 3 watts _ All solid state, 12 VDC • 144
to 146 MHz (any two MHz without retuning)
• Supplied with one pair of crystals . RF out
put meter, S-meter. receiver detector meter
• Provisions for external oscillator • Monitor
feature. Audio output at front panel. Internal
speaker - The Price: $279.00

Tempo's Commercial Line VHF transceiv
ers offer commercial performance at
amateur prices. Compare these transceiv
ers with any other available. Compare
their performance, their quality of con
struction, their ease of maintenance, and
then compare prices. Your choice will
have to be Tempo.

TEMPO/
CL220

As new as tomorrow! The superb CL-220 em
bodies the same genera l specifications as the
CL-146, but operates in the frequen cy range of
220-225 MHz (any two MHz without retuning).
At $329.00 it is undoubtedly the best value
available today.



James E. Taylor W20ZH
1257 Wild Flower Drive
webster NY 14580

A BALANCED

DIPOLE ANTENNA

The anlenna described displays tlie fo llowing [eo tu res: rf balance 10 ground:
ligh tning protection: lo io los« grol/ nd system: mu lti- bond capability: and
.... imple erection proccdurc,

Over the years I have erected a large
number of 80 meter dipole anten nas

embodying a great variety of mechanical and
electrical arrangements. Out of these multi
ple experiences have come a fair number of
features which might qualify as "good"
practice.

It is the purpose of this article to describe
a readily erected dipole system which com
bines excellent performance with unique
electrical and mechanical features.

First, I wanted the radiating efficiency to
be high. Secondly, since the use of this
dipole in a phased array was contemplated, a
predictable dipole field pattern was desir
able . This required good electrical balance at
the feedpoint and a uniform ground system.

Third, since I have had enough good luck
for one lifetime regarding lightning damage
(none) I wanted the sides of the dipole to be
directly connected to ground for de at all
times.

Fourth, since I am addicted to anten na
experime ntation, I wanted the ends of the
dipole to be readily accessible for length
adjustment and the entire structure easily
taken down for major ch anges.

In addition, why not add 40 meters?
The principal radiation from such a di

pole is in a plane perpendicular to its
direction; th e polar plot of field strength is
essentially a circle ta ngent to the su rface of
th e grou nd. Th us, the rad ia t io n is co nce n
trated at th e high angles, nea r the vert ical.
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The desirable low-angle radiation will in
crease as the height of the an ten na is
increased . In addition, the losses in the
antenna and in the ground are decreased as
the height increases.

An effective compromise between operat
ing results and cost of the installation
normally calls for a height of about 40 to 60
feet. Greater height is desirable bu t expe n
sive, whereas at lower heigh ts th e efficiency
and the pattern shape beco me unacceptable.

It turn s out tha t the five-section telescop
ing T V masts, available in the popular TV
supply stores for about $20, are satisfac to ry
for supporting the center of the dipole at a
height of 45 feet. This mast can be assem
bled on the ground and walked up or hoisted
to a vertical position. If clamped against a
house or other structure at about the 15
foot level the mast need only be guyed at
the top, even in the strong winds of the
Rochester area.

The two halves o f the 80 meter dipole
serve as top guys in, say, the nor th-sou th
directions, and the two halves of the 40
meter dipole (with a common coaxial feed
line) double as east-west guys.

For ease of erection the mast is pivoted at
its base. This base support is a 5 foot leng th
of 1- 1/2" diameter galvanized steel tubing
projecting I foot above the gro und. A 5/ 16"
bolt th rough the post and ma st provides the
pivoting sha ft. The side o f the mast IS
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hacksawed diagonally at the base to clear the
su pporting p ost.

The coaxial feed line for the dipoles is
inside th e mast ; this decreases win d prob
lem s and also serves to shield the ou ter
shea th of the coax from unwanted rf co up
ling.

A ba lun coil arrangeme nt is frequently
used to assure balanced curren ts a t the
center of a dipole antenna. In the prese nt
instan ce a novel method is used which no t
only provides the req uired balance to ground
but which also offers a low-resistan ce dc
current path to ground fro m both sides for
lightning protection.

The mast itself forms the outer conductor
of a coaxial section h aving the sheath of the
feed line at its inne r conduc tor. The length of
this coax ial section inside the mast is ap
pro xima tely o ne qua rte r wave length . There
fore. if the shie ld is shorted to the mast at its
base. the imped an ce viewed from the top
will be high so that it can be co nnec ted
ac ross the center feed point of the dipole
with out appreciable loading. This unortho
dox arra ngeme nt is completed by co nnec ti ng
th e cente r conduc to r of the coaxial feedline
directly to the top o f th e mast! One half of
th e d ipole antenna is connected to this
commo n point , th e oth er half to the shield
and , to relieve th e suspense, it works fine!
The arrangement provides de cu rrent paths
to ground for lightening protection of both
sides of the dipole and it achieves balance of
antenna currents through it s balun action.

The rf transmitting currents in eithe r half
-of each of the dipoles are conveniently
indicated by mean s of fou r flash ligh t bulbs,
not shown in the figu res. Each bulb is
shunted across a 3" length o f the an tenna
wire just ou tside of the top insulator. A 3"
length of # 18 coppe r weld wire is used fro m
each side of the bulb so that the latter is
so ldered in place a t a comer of a 3"
equ ilateral t rian gle . This area of pick up lo op
gives adequate brilla nce fo r tests without
burning out the bulbs. The equal brillance of
the two 80 meter bulbs, fo r example , pro
vides an excellent indicat ion of the' balun
action of the unorthodox mast connection
used .

In order to insu re a sta ble dip ole patte rn
with symmetrical ground reflection and to

. 'i",.

•

14 b 1 qA

''''

$275 .00
$210.00

$3.00

WRITE FOR FREE SPEC SHEETS,, !

P.O. Bo" 494·C
Miss. Stale, M! 39762

•
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MFJ ENTERPR ISES

• Transmit and RKeive Operation: A ll un its
have both Simplex and Rapeater Mod"

• Accurate frequency Control: .0005% ec
cu racy

• Stabl. Low Drift OutPuts: 20 Hz per del,ee
e t ypica l

• Full 2 " .ta, Sand Cova,.,.: 144.00 to 147.99
MHz. in IOKe step'to

• Fast Actin. CircUit: 0.15 second typical set·
tli ng time

.. Low Impedance (SO ohm) Outputs: Allow lone
cable run s for mobiles

.. Low Spurious Output Leval: similar 10 crystal
output

• PRICES
M FA·2 2
M FA ·2
S hipping

Ie'S fOR SUl'ER HIGH PERFORMANCE

CW FILTER (CWF-2l Gel ralO'
,harp seiecnvuv: No ,mpedance
malch ,ng' BW (",Ie<: lable)80 Ht .
110 H t . 18 0 Ht . Cenler
frequency F'7S0 Ht , SklflS 60
db down al Y,F and 2F; 4 ap
arr1ll1. 2",,3" PC board. 51495
.....nee. lested, guaranleed,
$12.95 'u l

.. 'A·22 DUAL VERSION
Aln Ava ilable M'A·2 SINGLE VERSION

ACTIVE AUDIO FILTERS

CWF·2: S12 .95 KIT, :ii 149':)WIRED
CW MINI FILTER ICWF· 3) 1'1,",,2" PC board; Cenle. f.eQuency F"750
Ht ; 30 db down at Y, F and 2F; BW 110 Ht ; 2 op amp!; sa.95 W1fed.
Inled, gua.anll'il'd; S7.95 k,f.

LOW PASS FILTER ILPF · ll Rni",," 'leI cu loff 500 Hz 10 20 KHt ;
Faclorv set tc 2.5 KHt; ROllofl 48 db per OCt........; Inpul imp 1 M; Gai"" 1;
5 op amp~. 2">3" PC board. $ 16.95 ......~. tested, gUilfantl'il'd; $ 14.95 kit .

• •• ' please include 5501 PO~lage on all~~••••

..........._..-~

WHY FIGHT QRM ?
Copy code Ihrough
the a RM _ Ih a NEW
DE·101 S'gnal Oil'
c rimlfla lor. Built ,n ac
Su p ply, l a ct ory
tuned. a nd a o ne yea,
warranty. $29.95 p lu s
51.00 ship ping. Ala ·

DY N A MI C ELECTRONICS INC· bama .esldenl$ add
Box: 1131 Decatur AL 3560 1 5% la".

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! FRO" ~--.-,

~ Electronics
Box 1201 B
Champaign, IL 61820

SEND FOR FREE DETAilS
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$4 .50
4.50
2.50

1.50
4 f" 5.00

2.50
1.60

4 f" 5.00

------ --.---

DI VISION OF BOB
WHAN & SO N

ELECTRONICS . INC .

2400 Crvstal Dr.
Fort Myers

Florida 33901
(813) 936-2397

Send 1at for ne w
catalog with

oscillator circui ts
and lists of
thousands of

frequencies in
stock.

CRYSTALS

•

,,,
I
I
I

DHow To U se FM. Al
c o mprehatsive introduc-!
tion t o FM that gets you I
o n the air fa st . easily . I

I
I
I

Please se nd me t he book(s) c hecked above . E n- I
closed is c h eck or mone y order for S I

•

",#,......
kD Atla s o f F M R e·

pea te rs . The newest
m o st c o m ple t e list
of repeaters world
wide.

Name _
,

Call I
/

Add ress I
City State _ Z IP __ I

I
L _ ~~l ;'0:" 73 ~=,.:e~e.:b~r~u&h_NH034~8__ J

SPECIALS I CRYSTALS FOR :
Frequency Standards

100 KHz lHC13/U)
1000 KHr (HC6/ UI

Almost All CB Sets. Trans. Dr Bee.
fCB Synlhesiler Cry sta l on request )

Any Amateur Band in FT-243
[Er rapt Bo melers)

BO MeIer Ra nge in FT ·243
Color TV 3579.545 KHz (wire leads!

For lirsl clan mail add 15t per
cryst al..Jor airmail add 20t ea .

CRYSTAL BARGAINS

$3.75 Each
Inqui re about quantity
pnces. Order direct .
Send check or mo ney
o rd er .

r -- --- --- - ---------- ----,
TWO BOOKS EVERY
FM'ER MUST HAVE!

SPECIAL
Crysta ls fo r most ama
teur 2-Meter r .M. Trans
cervers:

Depend on . . .
We su pply crystals f rom
16K Hz to lOOMHz. Over
6 m illion crystals In
stock.

)

t , O'..,IE'U O TO U ST
• 0 "ETE Il W' Il E I

'OllN ECTElI TO
NOIlTH 8 0 "ET IE Il W'II £ I

C~I' E Il 81lA ' D
SOl. lIEIIElI TO ....ST
tlOor:S TO U NTE Il ' OlO lIIKT'
0 " OF CO... ' lO S' DE ....ST I

, '/. '" O.O. IUS T

S " ALL J A" ' A" ' E " U , TED ' 10 P'l.A'E

SOUTH ~ "ETUI W'''£

f

Fig. J. Top insulator - side view.

O'SHAI'ED . ' '' E LOOI' ''
THIl U HOl.. ES ' 10
' 10 SU.. ATOIl

reduce ground losses, a grid of nine parallel
ground wires, each approximate ly 200 feet
long, spaced ten feet apart, was buried under
the di pole parallel to its plane. A single
cross-b uss was placed across the midd le of
the grid and soldered at the cross-over
points. The base su pport of the an te nna
mast was connected at the cen ter of th is
ground system.

The clamping hardware su pplied with the
mast was discarded . The mast was extended
horizontally on blocks on the gro und and
the overlapping sections were secured against
vibration by us of # 18 self-tapping screws.
The mast was pain ted to discourage rust ; the
color was chosen to match the shu tters of
the house in a gesture toward community
harmony.

The ante nna wires and the coaxial feed
line are supported at the top of the mast by
a cy lindrical plast ic insu lator. This insulator,
which combines high strength with low wind
resistance, is made by sawing off the grooved
male port ion of a "T" fitt ing for plastic
water pipe. There is a size which is a snug
push fit over the 1-1 /4" o .d. mast. The
grooves serve to anchor the wires and they
also provide an improved leakage path for rf
curre n ts .

The details of the insulator assembly are
shown in Figs. I and 2. All wires are # 12
st randed copperweld. The " D"-shaped wire
loops pass through the insula tor, one above
the o ther , as shown. There are no screw
connections to loosen or corrode and, of
course , all connect ions are twisted and so ld
ered . A radiator hose clamp hold s the
insulator in place. The RG-8/ U coaxia l reed

NQItTH 8 0 " f TE Il
.• " 11£ -------J

EAS T '1O " ETEIl . ' "E
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' ti ll ER COND u ctOR
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~LOWE R O-SHAPED WI RE lOOP
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_ 'm IlT.. 80 "' ETE R WillE
( CO NNECTED TO TO P OF
MAST OUTSIDE)

S ~ IELO 811,1,10 __

", ...ST

EU r<ll OM EH Il Will E

UPPI£R O-SHAPED WIR E lOOP
THROUGH I NSUL ATOR

- S OUT .. ao "'ETER WillE

Fig. 2. Top insulator - top view.

line is supported fro m th e " Dt'-loops, cen
trally wit hin the mast. (This feed line is cut
to be a mult ip le of a hal f wave
length - appro ximately 82' 2" for a 3.955
MHz.) A noise bridge is used for this and all
o ther resonance measure me nts.

The mast was hoisted to the vert ica l
position usin g an inexpensive a-pulley rope
hoist attached at the 16 ' height. After
erec tio n the mast was clamped to the house
roof a t the 15 ' level using a steel st rap and
lag screws.

The fo ur haly ard s at the cnd of the
an te nna wires are of 1/8" nylon rope. These
are supported by 2-1 /2" diameter galvanized
posts seven feet high . These pos ts are each
located at a distance o f 80 feet from the
base of the mast and are connec ted to the
grou nd system. The ro pes are secured by
swivel sna ps a ttached to the tops of the
posts, for ease of lowering for antenna
adju stme nts.

The dipo le was adjusted to resonance,
usin g a noise br idge, by adding equal lengths
at either end. Resonance was achieved at
3.955 MHz with a length of 120 ' 9" and an
input resistan ce of son.

The SWR of the antenna is quit e low
(approximately 1.0 1: I ) and its response is
su fficien tly broad to cover the 80 meter
phone ba nd without apprecia ble decrease in
signal streng th.

Results on t he air have been excellent and
it is a pleasure no t to have to groun d the
antenna during lightning sto rms.

. . .W20ZHZIP__

.-.:C>-r~\G\1AL
~CONIROL

OF REPEA\E.RS

Address . '- _

City _

Sta te

T\

Here's the book for every ham who
wants to design and build a digital
repeater control system (or who
wants to just think about doing
that). Contains sect ions on repeat
ers, basic logic functions, logic cir
cuit design , control systems, sup
port circuits, mobile installations,
touchtone, plus a special section on
a " mini" repeater control system.
224 pages.
Hard co ver $7.00 Paperback $5.00

r - - - - - - - - - - - -- - - - - - - - - - -. ,

: 73 Magazine, Peterborough NH 03458 :
Enc losed is $ _ . Please send _ Dhard- :
cover ($7)/Dpaperback ($5) copies of I

"Digit al Control of Repeaters" to : :

Name Call I
I
I
I
I
I
I
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c. Warren Andreasen WA6JMM
P.O. Box 2926D
Pasadena CA 911 OS

II I II
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Referring to Figs. I and 2, a unijunction
transistor oscillator located on plug-in-board

+sv + 5V

""-- - - -l>TO 1C-3-9

.,v
'T"TO IC-I- K)

IC-2
SN7490

5 vee GN 10

.4
470

1
QI
2N2646

~

ALL RESISTORS 1/4W

TAB

~
~

2N2646 BOTTOM VIEW

i}-<>ro le-4-10

,14 - - - - 4

I RI R3
I 470 lOOK

I L-(ii)-,
I •, -1-<

7 GNO
IC- I,3,4

~~j:i8T
SNT404

"" 14

Fig. 1. "HI " generator.

NC

P ro bably one of the mo st used greeting
Of expression in amateur radio be it a

car with call letter plates passing another , or
t he passing of a n OSCAR sate llite overhead,
is t he simple world , "HI." I do not know
ho w it all started but I know that if I wa nt
to greet anothe r ham o n the road, I want to
honk "HI." Therein lies the problem. My car
is one with t he horn incorporated in the
steering wheel rim, and it is next to impos
sible to honk any kind of code, much less
the rapid succession of four dots and then
two dots. This prompted me to design a
circuit which will digitally produce the word
"HI." The sco pe of this article will be to
describe the basic digital "HI " generator,
which can be used in any application desired
by the addition of the appropriate output
keying stage.

Figure 3 shows a typical output stage
which can be used to key the horn relay of a
car. ln this app licat io n, the driver would be
simp ly required to touch a mo mentary
contact push button type of switch and the
"HI " generator will start and self-complete
the word "HI." This circuit uses a total of
four integrated circuits and eight discrete
components, and when built will easily fit in
the palm of your hand .
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Fig. 2. Basic "HI" generator.

CB- I generates a timing pulse which is fed
into a 7404 inverter ( IC-4-1) and is shaped
and inverted to form a narro w, negative-

QIGITALLY-TUNED RECEiveRS:

R-J89/URR : 15-1500 KHz, OK grId, w!book 315.00
R390 : 0.2·32 MHz, O K grId , w/oper. book 495.00
R390A adds mech . tate rs. w/oper. book , 595.00
AN/WRR ·2: 2·32 MHz, OK qrtd , w/book 750.00
CV·591A SSB Conv., 455 KH z, OK, w/book . , 131.50
Nems·Clarke 41670 FM rcvr 55-260 MHz, w!book 195.00
OCT-3 TTY FSK deviat . meter/revr, new , 49.50
WWVB 60 KHz rcve/comparator OK, w/book 295 .00
Motorola 3 MHZ 05C., 5 paru 1I'l 10 11 199.50

All 30 MHl .cvr/ampliflatlen. calibra tor 99.50

HIGH-SENSITIVITY WIDE -BAND RECEIVER
COMMU N ICA TIO NS _ BUG DETE CTI O N

- SPECTR UM STUDIES
38-1000 MHZ AN /A LA 5 : I '"n,, ~t, " I h u nri " ..... I,," .·. ,
,'..n .,...I .. , CV · :I ~ ;I I ,\LH '" ' >1' 1(", ,,1 f ...· I.. '" p d('k dn d dn .. ~,. _

uso·d• •·h .·.· k..d 0 1\ Ii< I:r l d m,,' n ..·.·0·" ... H·4 4 4 m,,,,lIfi.'d I.. .
1:l1I ' . ~fI ";O h / _ T I... l u n .·. r .....·" t h.· ...n .:o· " ' -I hdnd $:
"""h h.. nd h .., 11$ ..... n T,·p.. ... .\ nt . ,n p UI J> ..(' k ..d ""th r h
tun .. . \ ' t h .. I..('I"D' ol"f.. r l ..r·, ('h.·.·k"ul ,h o·,,1. Tho' " n ..
olW n.. d s h.... t'<! St:NSI IVlT Y, 1 , 1 u' .. , .111 .4 mh /. H.!! dl
I J J mh/ . ~ .. I !>:III m h / . 4 ' , ..17711 mh/ . 7 .. 1 I .:h / . T h ..
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<of ! :.!1I11 kh l .. , !:.! m h, . .. nd SELECT AM O' FM' With
Hd rdh""k '" p .... ,n l.UI ,.Iul(...II .. ,,1>. . 3 7 5 0 0

going pu lse . This pulse is fed into a JK
flip-flo p (lC-1) which. when allowed to run
by the sett ing of the " run" flip-flop, acts as
a d ivide-by-two counter whose output is a
sy mmet rical sq uare wave. This squa re wave,
which will be referred to as the clo ck term,
is wired to two locations. The first location
is the clock inpu t of the SN7 490 decade
cou nte r tha t "cou nts" the clock pulses, and
the second location. the output gat e, (lC-3)
which uses the oppose phase or clock. This
term is simp ly the Q side o f the clock
flip-flop. The purpose of the clock term
driving o ne input of the output gate is to
cho p anything passing through this gate into
a series of do ts. Since this gate , as described
thus far, wi ll pro duce an endless string of
dots, a ll we have to do is inhibi t the
unwa nted dots and we will have the word

CR'
1N4003

30 MH z PANADAPTER O K gIld . • . . • . .... • .. . . .• 295.00

Attent ion!
Buyers, Engineers. advanced Technicians:

We h a ve the bes t test-e qu ipment & oscillo
scope in vento ry in th e co u n t r)' so ask for
your ne e ds . . . d o n ', ash for a n overall catalog
. • . we also buy, so te ll us w h a t yo u have .
Pric e it .

+12-G V

Q4
a......

R. E. GOODHEART CO•• lne.
Box 1220 GC, Beverly Hills. Calif. 90213
Phones: Area Code 213, Office 272-5701 Fig. 3, Typical o u tpu t stage that will k ey th e h om

relay of your au tomo bile.
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TIMING DIAGRAM

CLOCK ) u<a.......'<LP.~ )
IC+' ( I (

,
1C-2-12 A

L I
,

B ) "" )C-z.<> (

L I
(

c' "" )1C-2-8 ( I I (,
1C-2-U 0

Fig. 5. 5V automotive power supply for th e " H I"
generator.
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NEW
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$47.50

NEW

MINI-MIXER

FM Schematic Digest
A COLLECTION OF

MOTOROLA SCHEMATICS
Al ignment, Crystal, and Technical Notes

covering 1947-1960
136 pages 11 y," x 17" ppd 56.50

s. Wolf
Box 535

Lexington, MA 02173

MX1A

$47.50

T his is a p lu g in un it t o rep lace t h e firs t mi x er
in Colli ns 755-1-2-3 . De signed t o eliminat e all
b ut the strongest (next dood cro ss modu la tio n
in the 5 li ne. I t uses th e latest in FET design. If
not sat isf ie d , money refunded.

Designed Built Backed
by . . . .

ANTENNA MART
BOX 7 RIPPEY. IOWA 50235

II!:
NEW

WAl T
OR
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R6
OK'

2N3053

+12-13V FROM>-1r--Q~''''''v----t-<>''v
AliTWOTWE

SYSTEM C3 220

;l;'<N

o 0121, 14, 617. 19
A A D
B If

X-INHIBIT ~C C ~
"BEEP"OUTPUT INHIBlTz (ABC)+{ABC)+ ClOCK+O

OR
OUTPUT ' ClOCk · (ABC+ ABC+ AOC+ABC+ABC+ABC )·'l)

Fig. 4. Timing diaqram.

"HI" remaining. Referring to the timing
diagram (Pig. 4) it will be noted that to fo rm
the word " HI" we must get rid of count
zero , cou nt five, and counts eight and mne.
To do this we do not need to decode all bits ;
all we need is enough information to elec
trically describe the period we are interested
in . You will see that count zero has a umque
condition when terms A, B, and C are all
lo w. These three terms are inverted by IC-4
so as to provide the h igh level needed for the
74 10 to decode an AND conditio n of AB C
In the same manner , the count of five IS

decoded using the terms A, B, an d C.

Since we do not want counts eight or
nine , we use the te rm "D" which occurs
o nly during these co unts, to directly inhibit
them. A secondary fun ction of this term IS

to rese t the " ru n" flip-flo p back to the
waiting state. So we ca n now say that we
will have an o utput key unless clock is low
or D is low or zero decade is present or f ive
decode is present. Add this all together and
all that is re maining is " HI."

. . .WA 6JMM

QRPp !'~bo~1 u~.!,!:~~~t~,!! ORPp
If \/n,,' •• h• • n w .. nl, n g 10 I .... QlItP. th.n Tit. MIlll••tt is.
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ICOM EAST
0 ", ACS. Inc
Bo. 331
R , c hil 'd~n . Te . 75080
1214 1 235 .Q4 79

'SRIG
DAY!

ADIRONDACK
RADIO SUPPLY
185 We~l Ma ,n S teee t
Am u erda m. N Y. 1101 0

ICOM WEST. INC.
1251 · 17Qlh 51 N .E
Bellevue. Wash. 98008
(206) 641 ·05 54

.. And not a crysta l t o buy with th e e xclusive " Phase Lock Loop S ystem " ,
(That' s close to $650.00 worth of xtals!l

•

tChe ex&itinll 1111 new
IN OV E IC ...2301

GRAB HOL D OF THE IC-230 A T YOUR LOCAL DEALER TODA Y -

TAKE A SLICE OUT OF THE FUTURE ...

· .. and put 67+ CHANNELS* of 2-meter FM pleasure in the palms of
your hands . .. with the SUPER COMPACT (2.3" x 6.1" x 9.7") IC-230.

Feature-wise . . . the IC·230 is fully syn thesized (with th e new exclusive "Pbese
Lock Loop System") . .. all modular construction (servicing is a snap- in and out)
· .. a receiver that is very sensitive and se lective as to what it hears (better th an
O.4UV / 20db), w ith unique Inoue helical fi lters to eli minate intermod
· . . plus a super E filter mosfet front end, making copy a pleasure.

- Dea lersh ips Available -

Distributed by :
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TOMORRO
___ AvAilAble
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Get the entire
Inoue ICOM family
at one of the dealers
listed below:
ALABAMA

Wolfe atect-cmcs
BOK 358
Fo ley . AL 36535

ARKANSAS

Gay," Erecno mcs
5 16 R idgeway
L itt le R ock, AR 72205

ARIZONA

Ell Dee Enter prises
1261 2 N . 281h Or.
Suite 3
Phoenix , AZ 85029

CALIFORN IA

Alpha Sound
1405 Dry Creek Aoad
San jose, CA 95125

CDS Electron ics & Hobb ies U n lld.
235 Mitchell Drive
Atwater . CA 95301

Electro Service
240 Ma," Street
Sa n Mateo, CA 9 44 0 1

ICOM F M Sales
6234 A . Fountain Blvd.
Hollywood, CA 92028

H enr y Rad io Co m pa ny
11240 W. Olympic B lvd.
Los Angeles, CA 90064

serectrontcs
1709 Markston Road
SacramentO, CA 95825 ·

Sequoia Stereo
773 · 8th Street
Arcadia. CA 95521

Sich el Equ ipment Co.
245 E. Harris Avenue
S. Sao Fra ncisco , CA 94080

COLORADO
LEe Electron ics
P. D . BOK 7515
Pueblo Wen , CO 8 1007

F LORIDA

Amateur Electronic Supply
621 Commonwealth
Orlando, F L

Goldsteins
Box 3561
Pensacola, F L 32506

ILLINOI S

Erick son Com municat ions
4653 N . Ravenswood
Chicago, lL 60640
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INDIANA

Story Electr ic
2039 Fairfield Ave.
Fort Wayne. IN

Story E tecmc
441 Walnut
Wabash, IN

KE NTU CK Y

Everhart Elect ronics
116 Sydney Stree t
LeXington, K Y

MARY LAND

COM Elect ronICs
900 Cram Hwy . S.W.
Glenn Burnie, MO 2 1061

MEXICO

NOVO Mex
A m c mo de MendOla
N0 320 Lo mas
Mexico 10, e.r.. M ex ico

MONT AN A

Conley Rad IO Supply
405 North 241h
8 ill ings, MT 59101

NEW M EXICO
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NEW YORK
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3 1 Whitehall 8 lvd.
Garden Cit y , NY 11530

Barry Etecnomcs
512 Broadway
New Yor k , N Y 10012

NORT H CA RO LI N A

Vickers Electron ic Supply
506 E. MaIn St .
Ourham . N C

OHI O

Amateur Electron ic Supply
17929 Eucl id
Cleveland,OH

H & C Elect ronics
627 1 Hammell Avenue
Cincinnal i,OH 45237

OKLAH OMA

Blacks R ad io Company
41 3 N .E. 38th T errace
Oklahoma City. O K 731 06

Ro land Rad io Co mpany
5923 E. 31st Sueel
T u lsa. O K 74 114

OREGON

Port land Rad IO Supply
1234 S.W. Sl ark
Portland, OR

PENNSY LVAN IA

Hamtron ics
4033 Brownsville Rd .
Trevo se, PA 19047

Kass Electron ics
2502 To w n sh Ip
Drexel, PA 19026

SOUTH CARO L INA

Accutek
420 L aurens Rd.
Greenvi lle. SC 29607

Electronic Systems Inc.
1518 Gregg Street
Colu mbia, SC 29201

TEXAS

Bellaire Electronic Supply
5204 Bettaire Blvd.
Bellaire, TX 77401

ElectronIc Center, Inc.
2929 N . Haskell
Dallas, TX 75204

Tr Imble Electron Ics
1918 Mary Ellen
Pam pa, T X 79065

UT A H

Utah FM Sales
1365 E. 5360 So.
Sal t L ake City. UT 8411 7

VIRGINIA

Northern V irgi nia Communicericns
729 N. Edison
Arlington, VA 22203

WASH INGTON

ABC Com mun ications
1754 1 - 15th N .E.
Seattle, WA 98155

AB C CommunIcations
2002 Madison Avenue
Everett , WA 98200

Eich meyer Electronics
Box 691 - Route 11
Spokane , WA 99208

N .H .E. Comm unical ions
1511 2 S.E. 44th
Bellevue, WA 98006

Progress Electronics
852 Commerce Street
Longview. WA 98632

WI SCON SIN

A maleu r Electron ic Supp ly
4828 Fond D u L ac Ave.
Milwaukee, WI 532 16

IF YOUR DEALER DOESN'T STOCK
ICOM EQUIPMENT,

LET THE ICOM DISTRIBUTOR
FOR YOUR REGION KNOW.
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle Brook, N. J.
Phone 1201) 489-SOO0

SEND FOR NEW
1973* CA TALOG

GENERAL ELECTRIC

VOICE COMMANDER III
• Full Solid State FM Transmitter·Receiver
.132·150 and 150·174 MHz/Size: 9.5" x 5.3" x 1.7"
• 1 watt output, .5 mterc-vcu sensitivity.

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand-carried . Housed in high-impact. 2-section case.
All external hardware polished stainless steel. Top
section has transmitter and receiver modules. built-in
mike and speaker, antenna. carrying hand le. all
switches and controls. Bottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

$138 tncruees recharqeabte
ni c ke l cadmium bat 

a tery pac k and charger.

Crystals and tuning, add SSO .

Proper chargers available
sepa rately, each $15.

Lots of 5 less 10% - $124.20
Lots of 10 less 15% - $117.30

TWO METER MOBILE UNITS
General Electric
Progress Line

14"or 1r case, complete accessories, fully narrow band.
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MT/33, 12 volt, 30 watts, transistor
power supply $158.
with wide band receiver $143.

MA/E33, 6/12 volt, 30 watts, vibra-
tor power supply $88.
with wide band receiver . . . .. $73.

MAlE33

MT/33
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Martin Weinstein

A THREE -STAGE 414DKiefab.,Dayton OH 45409

OSCILLATING RING COUNTER
WITH
INDICATING SHIFT REGISTER
I n past months amateu rs have swung to an

increa singly large-scale utilization of digi
tal circuit ry in the myriad o f applications
borne by the creative inventiveness inherent
to the minds o f lazy men . Finding an easier
way to get th e job done is a card inal rule
among amateurs which often, alas, requires
staggering amounts o f brainpicking and mid
night o il burning.

Being a newcomer to the digital circuitry
field, I diligently a pplied myself to the job
of relearning an old hobby. It was in the
midst of o ne of these study sessions that it
occ urred to me that a venture into an
interdisciplinary approach could be profit
able .

My friends, if you think this a fiction
penn ed by so me body 's relative from
"Feenix , Arix," please bear with me. I am
going to describe an a mazing circ uit sho rt ly,
but I feel there is mu ch to be learned from
the kind o f thinking that led to it s discovery.

OCTOBER 1973

The radio circuits developed in vacuum
tube days are mostly analog devices produc
ing unquant ized o utpu ts (on a macroscopic
scale ) proportional to their inpu ts. One of
the greatest tools ever developed for analog
circuits was the conce p t o f feed back .

Feedback gave us grea ter sensitivity in
our detecto rs when we mad e them oscilla te;
remem ber the old super-regene ra t ive rigs?
Another form of feed back led us to develop
a utomatic every th ing control circu its . And
do you reme mber reflex a mplifiers?

Negative Amplifiers

Circ uit designers applauded the develop
ment of the tunnel diode because it exhibi
ted a negative resistance region. Fifteen
years ago the easiest place to go for a
negative resistance region was a neon lamp.
In addition, we could make neon bulbs
sensitive to ac, de , rf, light levels, static,
radiation, or body capacity . And an NE-2 is
a pretty compact little unit .

•

67



By taking adva ntage o f t he negat ive re sis
ta nce region of the NE-2 in digita l circuitry,
we can design in to a simple ring counte r of a
few stages many of the sensitivities of the
neon bulb if we correctly choose our oper
ating parame ters . We ca n fu rther sensitize
the circuit by many of the t ricks we learned
in analog days : oscillation, feedback and
refl exing. Further , we can sensitize and
bala nce the stages to the point where en
vironmental factors can influence the be
havior of the act ive elements, warping the
count. And fin ally , since the neon bulb is
kind enough to glow for us at cer tain
segme nts of its nonlinear opera tion, we can
util ize it to indicate visually when shifti ng
occurs.

The Circuit

The schematic for the three-stage oscil
lati ng ring counter with indicating shift
register that resulted from my experimenta
tion is shown around here somewhere . A
simple line-operated half wave rectified
power supply is included fo r simplicity a nd
ease of operation . R I is a current-limiting
resistor to prevent damage to the NE-2s and
to help make the counter balance less
critica l.

200 PIV

" .. ,. ,. ,.
"' ''''

'" cr
" C O.I)lF- 200V

• NE-2 • NE~2

",.

Fig. 1. Schematic diagram of th e TSORC/ISR.

C l is included to slow t he circuit shifting
to a reasonable rate and to help , o r at least
t o try to help , preven t the circuit from
running away as it oscillat es in and out of
balance.

Match the three remaining I meg resisto rs
fairly closely . I got away with using 5%
off-the-shelf uni ts. The lamps should be
matche d and mounted adjace nt to o ne
another. with the six electrodes aligned .
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Fig. 2. All components were mounted on one side
of a small (l ~ " x 1 ~ " ) piece of perf board. All
wiring was done on the bare side of the board,
using sJeeving where needed .

The simplest test of the circuit is to
asse mble it and attemp t opera tion at room
temperature under normal lighting and radia
tion conditions. A properly-operating unit
w i ll f las h i n a se que nce o f
2-1-2-1-2-3-2-1-2-1-2-3.

Once the correct pattern h as been estab
lished. age the uni t by allowing it to opera te
unattended fo r about t hirty hours. During
this ti me, the kids will get a big kick out of
watching the lights bLink .

After aging, the unit is ready to function
as a eutectic digital-human interface device.
not dissimilar to Speck's Tricorder on the
fic t iona l program Star Trek . Reado ut is by
means of variat ion in t he basic flash pattern .

The TSORC/ISR, desp ite its tremendous
versat ility, has no capability for memo ry . as
do it s big second counsins at IBM . Although
I have explained its operation rather fully, I
have not dealt with the problem of program
ming the unit. If I receive enough requests, I
will include a short art icle on the program
rning of the TSORC/ISR in a subsequent
Issue.

. ..Weinstein
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Bill Hoisington Kl eLL

FREQUENCY :;':;:~r~~;NH03458

M U LTIPLICATION THE
EASY WAY
Multiplying to 2m with transistors is easy ifyou take the correct precau tions.

Fig. 1. Schematic of "trouble" circuit. (Do not
buDd.)

T hiS article is not only a co nstru ctio n
article but also explains so me of the

things that can happen when you set out to
build a frequency multiplier fro m scratch .

You might say mult ipliers are easy be
cause you don' t have to worry abou t feed
back when the input is o n a different
frequency than the o utpu t. True enough,
but that's not all the sto ry. Let me quote
from RCA's Transis tor Manual SC-14 the
c ha p t e r o n frequency multiplication :
"Various types of instabilit ies ca n occur in
transistor frequen cy mult ipli er circuits, in
cluding low-frequency resonances, para
met ric oscillations, hysteresis and high fre
quency resonances." Hysteresis refers to
discontinuous mo de jumps when either t he
input power, frequency, or both, is increased
or decreased. And , "The transistor may
behave as a locked oscilla tor on the funda
mental frequency ." Further, o n VHF or
wide-band circuits, "Unless the builder has
had considerable experience with these types
of circuits, he should not undertake the
construction o f such items ." That's all very
well and true to an extent, but it is the sa me
old story; how are you ever going to get that
experience if you don't make a start? So

here is so me help . After half a century in
radio I am st ill learning every day (pretty
poor day when you don't) and this is what
I've already learned this year about frequen
cy multipliers :

The project calls for high gain because
you 're o ut for power while multiplying. It is
a lways pleasant if you can get it. The more
power you have in each stage , the less liable
you are to have reaction or feedback into
that stage fro m the final ou tput stage. This is
very important when you try for power like
25 W, and so me people are already worki ng
on 500W outpu t power on Two!

A two-stage IC FM modulated , lo w- power
source was used to drive the input on 24 .5
MHz. This osc illator's o utput was kept low
for stability vpurposes, which didn ' t make
things any easier to start with , but it is no w
working very well. The whole project de
livers some 1- 1.25W output on 147 MHz
with good, smoo th and easy tuning - no
ju mps or other troubles.

Figure 1 shows the co mplete multiplier
circuit first as a guide, because in the past
some readers have built a wrong circu it that
was illu strated to sho w what not to do.
Figure I is one of these . Troubles which
occurred during design work are thus sho wn
in Fig. 1. Do not build th is circu it ! The first
thing I di d was to use the wro ng transistor. I
have several new, " hot" types, so of course
in they we nt ! You need high gain - go
ahead! Trouble and plenty of it showed up
right away. Now this is a perfectly good
circuit and can be fou nd in mo st manuals.
But, a fantastic set of u nwa nted spurious
oscilla t io ns showed up which clobbered the
oscilla tor drive, and Ql took off on its own,

L2C2

+
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even with the drive removed. After fighting
it for a day or so, putting in a trimmer for
Cl and changing transistors, it was better,
but finally I found the cause: The lower half
of Ll (in Fig. 1) from the tap to the cold
end resonated beautifully and maddeningly
with C1 and the base of QI, producing a
base-tuned collector oscillator on 147 MHz.
This is not a good circuit even when used
intentionally.

The Cure

This also is not a "new" circuit, the idea
being to show when to use one or the other
in order to do the right thing the first time.
At 73 we try to help, because in our society
today there just isn't all that time available,
and this little story can save you some of
that precious time. Putting a large capacitor.
e3, from ground to base is the solution.
Then the base of QI does not resonate on
147 MHz, and C3 also acts as a low pass
filter unit to stop oscillation at 147 MHz.
T~ incoming 24 .5 MHz is resonated by Ll
ari~ C2, now referring to Fig. 2, the correct
schematic, with the ratio of C2 and C3
dropping the impedance down to rna tch the
base of QI. C3b is added to C3 for this
purpose. You will find the tuning with C2
and the matching with C3 to be very
smooth. QI is a 3866 which is always a good
muItipller and does a good job up to 450
MHz. In this case it is used as a tripler to
73.5 MHz. I can assure you that it or the
Motorola equivalent (for medium power
usage), the HEP 75, will always do a good

job of multiplying for you - all the way to
450 MH2. The collector of Q I is connected
to the top of Ll , which is tuned to 73.5
MH2 by C4, with C5 matching into the base
of Q2 in the same manner as the input to
QI.

An rf choke coil is added to the base of
02 to keep the gain up. No plus voltage was
needed on the base as there is plenty of drive
from 01. Always check this to be sure. No
emitter resistor was needed either. Be sure to
check this, too! I always have a lot of
external pots lying around, 500, 5,000 and
SOK, and lots of clip leads for them. Very
useful. 02's collector output is tapped down
on L3, as these 3866's have a low collector
impedance when being pushed for output,
which is what we are doing here. The
output, tuned to 147 MHz by C6 and L3, is
also tapped down on L3 and matched to the
cable by C7. There is about 200 mW of rf
here, which lights a No. 48 bulb nicely . You
will find the circuit as shown in Fig. 2 is very
smooth in tuning and reliable , and will
handle I or 2 MHz without retuning.

The IW Amplfier

With 1W you can begin to talk through
several repeaters in your area, so we put a
little time in on an amplifier for this
purpose. Figure 3 shows this unit with a
2N5913 RCA transistor, one of their newer
and livelier devices designed for this work. A
cable input is shown, but this may be
eliminated along with either C7 of Fig. I or
CI of Fig. 1, as the two series capacitors are

+12 +12
C2 C4

7-100 pF 0 1 3-40 pF 02
HEP75 HEP7

OK OR OR
3866 3866

L2

RF INPUT C.
J224,5 MHz 1-12 pF

LON POWER 47C

C3
25-200 pF 220 .FC

.01 .01 .01 .01
C3.
50 pF

470

Fig. 2. Schematic of the 25 to 147 MHz multiplier.
L1 - 20 turns No. 26 on 0.5 em diameter form,
length 1 em. tap at center; L2 - 8 turns No. 22 on

form 0.8 em diameter, winding is 0.8 em long;
RFC - 25 turns on form 0.5 em diameter, 1.8 em
long.
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f1:1LCOMM.JNICATIONS

HAL COMMUNICATIONS
Box 365L, Urbana IL 61801 • 217-359-7373

HGT CARAI!A DIDOE S HP1 10Q S ga.12 ,1 1000 .... " • • ; b, HAl "" 4tS.4.15

_

l ENERS '~4 119 Il 6. 1, l N4llll\ 1." I NU l~ 16 1, 1, , Nt/38iS 191.'
1~ 4139 19 1, 1, IN41_1111. 1, IN1141111v 1, I ...'e S /I

I, lI ~!A~ICS ' l OO N S 1\ lCl9l.110N S 1 2~ 141 N __. SU O
", C1429G sr is MCII 96G S31S " Cl ; 90G . SSiO

DIGITAL res f •.t92l S 90 Mc/6IP SJ JO MC12l P .. 5 '~

MAtt \OC/IIP, SIlO "'C8801' SJ ~O "' .!~OP S2 00
...CJ14P C12~P , C119P CI~lP S101
"'CH1 P SII~ ""C!llOP SllO "'C916OP Sr..4~

!I' P TTl 1400.1401,1401. J4 ID. 1410. IOl0, 1440 "" S II
1404. 140~ S 60 1441. 14!1~ . 1496 Sl DO 1441 __ S2.2S:m· .. ~ I n :::U:~; 149J ~;n :m, :" . ~~ :g

FElS '0II 1l"'OSH L SI60 oMFI02 S 6D I~J819 S.n

TO~O I OS ,"",,,,.G,.,,,'C FI 01 0 6.Cll010, CF10l02 " S sa
Cf 101·0J "..__ SUi F, RROX WBE HR RI TE BEADS IOIS I lS

C' ~C II' CSOC HTS 1·'.5. 14 OIP ... S 60 10 ICS ,1 6 -Cl" ... S 10

"'A~ VOTIIE R !lEV ICES AN DCO"' PO ~ E ~TS , ~ STOC KWRIH FOR CA I At!lG

COMMUNICATIONS
HAL 10·1 REPEATER IDENTIFIER

Circuit board wired & tested $75.00
With rack w/cabinet $115.00
TTL logic. Power line freq uency cou nter for 3
minute or less timing and contro l. Easil y re
programmabl e diode ROM uses only 27 diodes
(depending on call ) to send DE "any call " , Low
impedance audio w it h volume and tone cont ro l.
All ci rcui t ry, includ ing PS on small G l 0 glass PC
board. Wri te f or full detail s. HAL COMMUNI·
CATIONS" Box 365L, Urbana IL 6 180 1

C2
7-100 pF

I

With General Class License or better to manage
ama teu r radio R esume to :
d ep artm ent. .
No phone calls C. J . Hamson .
_ by appoint- Hatry Electronics
men t only. 500 Ledyard Street

Hartford, Conneencut 06114

WANTED - HAM

!><' \J"~ IBI{ t-11~"'ci' . . .,
~ . . :

J' ..-: . .: H~
1: ;.:;:'.jh... ry''''s:: . . '. . •

•
r()'" • . ' I
r- ." -.,:;~ <1. •\A.Sl 1

FR EQ. PRESCAlER
Up 10 250 "' ...,
Av. ilable """"'b1ed . or

kit f orm

Price $96.50 ....mt".d
$69.50 kit

..,, ~- ...•••••••. "-'-~

VHF CONVERTER
100 to 160 MH,
2,5 db no ,,,, figu ' .
50 ohm inpy t imped. nce
e,m., ,h.n.l uv,en"liv.",
30 db ga in
Price $59.50

.~~Center .:: Electronic World

VHF PRE·AMP
100 to 160 "' ....
25 db ga,n
2,5 db noi", l igu, .
50 ohm inpu t . nd

outPUt imp«l."".

Price $29.95

.
, " ......

~ ;.;; w~~'; ,

Q -TRONles 310·' SO.M...~ l.MGolden Va lley. Minn . 5!J4 16

NO. 40
I WATT

L_+__-<l + 12

.01 .or
RFe

QI
2N5913

470

"'pF
S ILVERED

MI CA

C3
7 - 10 0 pF

LI
INPUT

2 4.5 MHz
200

MILUWATTS

Fig. 3. 2 meter FM amphfier that will deliver 1Woutput. Ll - S turns No. 20, 0.8 em diameter, 2 em
long. Input tap at l ~ turns from low end;Ll - same as Ll with collector tap at B~ turns and output
tap at 2 turns from the low end ; RFC - 25 turns No. 30, on phenolic form, 0.5 em 0 .0., 1.8 em long.

not needed together. The base of Q1 in Fig.
3 is treated in the same way as the multi
plier, and responds equally well - C2 and C3
being the impedance matching network.
While not critical, the best power out pu t is
obtained at the correct tap. I used a No. 40
lamp for a 1W load through C5, and this can
be lit to about 1.25W brilliancy with every
thing working right. Even though the
2N59 13 is a pretty h ot item, when loaded it

handles well without self-oscillation and
does a great job.

Conclusio n

So here is a good straightforward project
which is very handy to have around. I use it
for transmitting exactly 60 0 kHz lower than
the receiver in combination with a 10 .1 MHz
crystal. But that is another sto ry . ..

. . .Kl CLL
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INTERNATIONAL ELECTRONICS UNLIMITED

Low Power Devices

.40 74L72 .60

.40 74L73 .80

.40 74L74 .80

.40 74L78 .80

.40 74L85 1.25

.40 74L86 .95

.40 74L90 1.75

.80 74L93 1.75

.40 74L95 1.75

.60 74L 164 2.95

7470 .50 74123
8000 Series

1.15
7473 .55 74145 1.25 8091 .69
7474 .55 74151 1.05 8092 .6 9
7475 .95 74153 1.45 8093 .6 9
7476 .55 74154 1.75 8094 .6 9
7483 1.25 74155 1.35 8095 .6 9
7485 1.20 74157 1.50 8123 1.757486 .55 74161 1.65
7489 3.25 74164 2.95 8214 1.95
7490 1.25 74165 2.95 8280 .9 5
7492 1.05 74175 2.95 8520 1.45
7493 1.05 74181 4.50 8551 1.95
7494 1.10 74192 1.65 8810 .95
7495 1.05 74193 1.65

8812 1.257496 1.05 74194 1.65
74121 .55 75195 1.15 8831 1.95

8836 1.25

$1 .1500

74LOO
74L02
74L04
74Ll0
74L16
74L20
74L30
74 L42
74L51
74L71

.25

.3 0

.50

.25
1.25
1.15
1.25
1.30
1.25
1.45
1.45
1.50

.29

.32

.32

.30

7430
.25 7432
.25 7437
.25 7440
.25 7441
.29 7442
.27 7443
.55 7444
.29 7445
.29 7446
.25 7447
.35 7448
.95 7450
.25 7451
.3 7 7453
.39 7460

FIRST TIME OFFERED
9601 Retriggerable one shot

TTL
7400
7401
7402
7403
7404
7405
7406
7408
7409
7410
7411
7413
7420
7423
7425

10% OFF - ANY ITEM
ANY QUANTITY

NOTE: 2500 series MOS shifr reg'>ters are factory
seconds & have not been re- screened,

LED

MV10B Visible red SUPER SPECIAL .25 ea
MVSO type red emitting 25 ea or 5/1,00
MV5020 type large red .35 ee Or 3/1 ,00
ME4 Intra red T018 .59 ea
MA N 1 The O"ginal 4.25 ea
MAN 3 type 1.95 ee, 3 or mOre 1.49 ea
MAN 4 type 2.75 ea. 3 Or mOre 2.50 ea
Data lite 7071MAN 1 repll 4.25 ea

MOS Shilt Regi,lef$ - Limired QUiJIlllries

2506 Dual 100 bit dyn. shift reg. (m ini) .30 ea
2509 Tristate dual 50 bit st. shi lt reg , .30 ea
2510 Trista te dual 100 bit 5!. shift reg. .30 ea
25 11 Tristate dual 200 bi t st. shift reg. .30ea
25 18 Hex 32 b it .Ialic .hift reg. .30 ee
25 19 He~ 40 b,t stalic sh,lt 25 19 Hex 40 bit static
shift reg. .30 ea
2521 Dual 12B b it m ilt reg. (mini) .30ea
2522 Dual 132 bit shi ll re9. (mini) .30 ea
2524 51 2 bit recrrc . d vn. ,hilt reg. (mini) .30 ea
2525 1024 bit recirc. dyn. shllt reg. Imini) .30 ea
2527 Dua! 256 bit stenc shilt reg. (minil .30 ea
Assortment of any 2500 MOS items 4/1.00

LinBars
LM300 p~ V reg

(super 723 VITOS
LM301 Hi perform~nce amp I T05
LM302 Voltage follower T05
l M304 Neg Volt regulator T0 5
LMJ05 Pes Volt regulator T05
lM30 7 Op Amp (super 74 1) TOO.
LMJ08 Mi cr o power Op Amp T0 5
LMJ09K 5V 1A power supply

reg T03
lMJ09 H SV regula tor T05
LM 310 Volt follower Dp Amp T05
LM3 11 Hi perl volt ccenp T0 5
LM320 5.2V Neg regulator T03
LM320 -l:1V Neg regulator T03
LM320 -15V Neg regulator T03
l M380 :1 watt audio ampli f ier D ip
lM3900 Quad A m p li f ier Dip
lM 709 Op Amp T05 Or Dip
lM 723 Vol t reg. Dip
lM 741 Comp 00 Amp 10 5-Dip

10/$3.95
LM741 Dual 74 1 Dp Amp Dip
4/$3,50

Philse Locked loops
NE565 Phase la cked loop dip
NE566 Func t ion Gen T0 5-min i dip
NE567 PLLlTone Gen T0 5-mini d ip

Memo,i.. Ar. Made Of
1101 756 Bot Ram Mos (2501)
11 03 10 24 Bi. Ram Mos
74a~ 64 Bi. Ram TTL
B?:lJ Programable Rom

Data Included ...,th Memories

s ,95 ea
.45 ea
95 ea

1.25ea
1.25 ea
,45 ea

1.25 ea

1.95 ee
1.25e2
1.45 ea
1.25 ea
1.95 aa
195 ea
1.95 ea
1.75ea
.50 ea
.29 ea
.75 ea

.45 ee

.95 ea

$2,95 ea
2.95 ee
2.95 ea

2.95 ea
7 .9 5 ea
3 25 ea

695 ea

Opto 1$OIators

MCA 230 Darlington
MCD 2 DiOdes
MCT 2 Trans istor

,95 ea
1.95 ea
1.45ea

Calculator Chips

500 1 LSI (40 pin) Add, subtract, mul t iply &
divide 12 d igit

Data supplied with chip 6.95 ea
Data only· Refundable w/purchase 1,00 ee

5002 lSI Similar to 5001 e~cept designed lor
banerv power

Data supplied with chip 8.95 ea
Data only·Refundable w/purchase 1.00 ea

5005 lSI (28 pin I Full four function room·
ory . 12 d igit display and cerc.z segment
multiplexed output

Data supphed with chip 10.95 ea
Data only ,Refundable w/purchase 1,00 ea

Digital Clock .•. On a Chip

MM5311 (28 pin) Any readout. 5 digit 8CD,
with spec sh....t 11.95 ea
MM 53 12 124 pin) Any readou!. 4 dlgil lpps
BCD. with spec sheet 8.95 ea
MM531 4 l24 pinllED·lncandescent readout
6 digit with ~pec sheet 10.95ea
MM5316 (40 pin) Norma l alarm, seocre
alarm. , Ieep timer 12 Or 24 hour operation.
with spec sheet 15,95 ee

Grab Bag Special,
•

15 Assorted DT Ls (dip) 1.oolbag
15 Assorted TTls (dips) 1,001b"9
NOTE: Foctory second~, not tested

Satisfaction guaranteed. All items except as noted are fully tested Minimum or der $5.00 prepaid in
US and Canada. California residents add sales tax. Orders filled within 3 days after receip t . Please add
$.50 per spec sheet for items priced at less than $1.00 each.

INTERNATIONAL ELECTRONICS
UNLIMITED

P.O. BOX 1708 S MONTERY, CA 93940
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Would you believe that there are some of us who remember when 73
Magazine was only 37d. a copy? (How time does fly!)

At the present time our subscript ions are increasing over 1,000 per
month and we're beginning to realize that 1973 is our year (obviously).

In o rde r to further accelerate this trend, we're rolling back the
cal endar .. . yes, back to 1960 ... and 37d. a copy. We realize that we
cannot get ri ch this way, but who cares when you can make so many
su bscribers happy!

Now for a limited time only ... (until we regain our
senses ) you can subscribe to 73 for only 37ri a copy on a 3-year
subscri ption. That's only $13.32 for 3 years.

Subscri be NOW and have it end in '76. That's the spirit!

AMATEUR RADIO
is more fun with

73

Th e regular newsstand cost for 3 years is
$36.00-subscribe Now and save $22.68.

-------- -- --- --- -- -- -
o New Subscription

o Renewal or extension

D 3 yrs, $;3.32

Order Form
73 Magazine

Peterborough NH03458 USA

10-73

D 1 yr,$6

Name Call _

Address _

City State__ ZIP _



Fascinating World of Radio Communications $4.00
Novice Class Study Guide $4.00
General Class Study Guide $6.00
Advanced Class Study Guide $4.00
Extra Class Study Guide, reduced price $5.00
VHF Projects for Amateur & Experimenter $5.00
VHF Antenna Handbook $3.00
How to Use FM, an introduction $1.50
FM Repeater Atlas, worldwide w/maps $1.50

• FM Repeater Circuits Manual $5.00
• Digital Control of Repeaters, new $5.00

RTTY Handbook, radio teletype A to Z $6.00
ATV Anthology , fast scan VHF TV $3.00

'SSTV Handbook, new, only slow scan avail. $5.00
Diode Circuits Handbook, galore $1.00
73 Transistor Circuits, all useful $1.00
Transistor Projects, mucho $3.00
Solid State Projects $4.00
Ie Projects ~ $4.00
108 Q & A, transmitting, receiving, ant $2.00
TVI Handbook, why suffer $1.50
Coax Handbook, cables & connectors $3.00
DX Handbook, w/map $3.00
World DX Map, wall size, rolled $2.00
Custom DX Bearing Charts, beam headings $4.00
U.S. Maps, for WAS, etc (4 ea) $1.00
Call Sign Badges, for lapel, black or red , $1.00
Magnetic Call Signs, for autos $4.00
73 Magazine Binders, beautiful red $5.00

• Hardbound versions available @ $2.00 more. All items postpaid.
--------------

BOOKS ORDER FORM

- --

Zip _

Name _

Call _

Address _

City _

State _

$, enclosed

Books wanted:

73 Magazine, Peterborough NH 03458 USA



GlX-2
30 WATTS OUTPUT

GlX-200
30 WATTS OUTPUT

~ !" l ert lo n

for p re--
Indenendent
and switch

•&I

•

100 r-hunnel ('O ln lJ tnatl on~: r1'31 1lfl'S
or tra nsmit 81U1 receive frcqul'ncles,
seler-ted net etne.
(1 ) GTX_200 ( hullt - !n D C PS I & 94 / 94 $259.95
(2 ) All I'OWEtt ~tTPI'I,Y $49.95
(3 ) 2 ~;x l ra xta rs }'OUI" cholco (sto ck Usl) •• . •• • . • $ 12.00

REGULAR $32 1.90
OUR S P EC IA L PA CKAG E PRI C E l $259.95

CLEGG FM-27Bs
(Reg. $479.95), with Clegg AC (Reg. $559)
Write for special deal!
Regency, Midland, Gladding 25, SBE, etc.,
also in stock. Please write for quote

100% AMERICAN
MADE

HAMPAK

2 meter FM Tra nsceiver
( 11 GTX-2 {built-In D C P S j and !J ~/!l 4 249.95
(2 ) AC r-owan SlJl' l'LY . •. . . . . . .. • . . . . . . . . . . . $49.95
(3) 2 Extra crystals you r choke (stock list! $12. 00

RE GULAR $31 1.90
OUR S PEC IA l. PA CKA G E P RI CE l $249.95

Si mple conversi on
to 30 watts output

10 w atts output

(I ) GTX·I0 (bull t.-In D C i'S) & 9 4/94 • . ..• .. . . . $199. 95
(2) AC POWEll SUPPLY ...... •.• . .. ... .. . . • . • $34. 95
(J) 2 Extra :ltal s your choice ( stock li st) • . . . •• .• $12.00

REGUAR $246 .90
OUR SP ECI AL PA CKA GF. PRI CE ! $199.95

I'lea~ add $tO. UU l:! U!Js tll uUn lC II A:'o ll ' ,\K tur At..: on GT X _
10 Package. Wll h lIA.'lP AK .'I< AC $229.00

GlX-10

Hattery pack for GTX ·I 0 poetahle opera tion. U ses 10 U
cells (not inl"ill\lcoi ) . ( Includes por tah le a ntenna, ca try inl:
ha ndle & mike cli p) _ $39.95
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We earetunr lind
answl'ring servt re .

--
..

NO ONE ANYWHERE BEATS OUR DEAL!

AMATEUR-WHOLESALE ELECTRONICS
CX7·CX7A $29-Ppd. 8817 S. W. 129 T errace-Miami, FL 33156

Telephon e - days (305) 233·363 1 - night and weekends - (305) 666-- 1347
r>ro(cs ~ i onaJ1y service {,l'l'rylh!n /l: wc 'I' ll. An eml,I")"I" - alway s al1,WH~ ou r n iJ,hl alu l w"l'k"nd

~tgn8//Dne
SERVICE MANUALS

CO_\I I:'\n ~OO:\' !!!! n euave Touth-Tone )'a<1 . ( l "1\;l\ e
It"lll'a ter an,l :'o Il 'I'H :'010 111>:.
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FCC RULES

AND REGULATIONS,

PART 97 v

CONTENTS THIS MONTH

Subpart D-Operaling Requirements and
Procedures

SE'e.
97.77
97.79
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97.85
97.87
97.89
97.91
97.93

Pracuce to be observed by a ll t tceu sees.
Con trol opera tor requlrenn-nts.
Author ized upparn tus.
A vailability of operator ucense.
Availahili ty of s ta tion ncenee.
Station tdentt ttcanon.
Points of couuuuntcuttons.
One-way couimunk-a tlous.
xrodu tauoc of cu rri er.

Continuing from last month the complete
text of the FCC Rules & Regulation;
pertaining to the Amateur Radio Service,

•

SUBPART D-OPERATING REQUIREMENTS
AND PROCEDURES

G ENERAL

697.17 Practice to be observed byaIllieeDsees.
In all respects not specifica lly covered by these regu

lations each amateur station shall be operated in ac
cordance with good engineering 'a n d good amateur
practice.

§ 97.79 Control operator requirements.

(a) The licensee of an amateur sta tion shall be
responsible for its proper opera tion .

(b) Every s ta t ion w hen in operation shall bave a
control operator at an authorized control pofnt. The
control operator may be the sta tion licensee or an
other amateur radio operator designated by the licen
see. Each control operator s hall also be responsible for
the proper operation of the sta tion.

(c) Al1 amateur station may only be opera ted In tbe
manner and to the exten t permitted by the operator
prlvll"ges authorized for th e class of license beld by
the contr ol operator, but m ay exceed those of tne s ta
tion licensee provided proper station identification
procedures are performed.

(d) Tbe licensee of an amateur radio s ta n on may
permit any th i rd party to participate in amateur radio
communication from his station, provided that a con
trol operator Is present and continuously monitors and
superTlses the radto communication to insure com
pliance with the rules,

[197.T9 headnote and teJlt r evised efJ. 10-17-7Z, on4
(d) further revised efJ. 12-1-72; Vl(T2)-l]

§ 97.81 Authorized apparatus.

An amateur station license authorizes the use under
control ot the licensee ot all transmUting apparatus

OCTOBER 1973

at the fixed location apeclfted in the s tation license
which Is operated on any frequency. or frequencies
allocated to the amateur servtce, and [0 addition au
thorizes the use, under control of the licensee, ot
portable and mobile transmitting apparatus operated
at other locations.

§ 91.83 Availability of operator Heense.
The original operator license ot each operator shall

be kept in the per sonal possession of the operator while
operating an amateur station. When operating an
amateur sta ti on at a fixed locat ion, however, tbe li
cense may be posted in a conaptcuous place in the room
occup ied by the opera tor. The license sha ll be avail
able for inspection by any authorized Government of
fi cia l whenever t he operator is operating an amateur
s tation and at other times upon request made by an
authorized representa tive or the Commission, except
when such licen se has been filed with application tor
modification or renewal thereof. or has been mutilated.
lost or deRtroyed, and req ues t has been made tor a
duplicate license in accordance with f 97.57. No recog
nition sha ll be accorded to any photocopy of an opera
t"r license ; however. nothing In this sec tion shall be
construed to prohibit the photocopying for other pur 
poses of a ny a mateur r adio opera tor license.

191.85 A1'8iIability of station license.
The original license or each a ma teur s tation or a

pbotocopy t hereof sha ll be posted in a conenicuous
place in the room occupied by the licensed operator
while the station is being operated at a fixed locution
or shall be kept in h13 personal possession. When the
etetton is operated at other than a fixed loca tion, the
original station license or a photocopy thereot shall
be kept in the personal possession of the atatlon II·
eensee (or a licensed representative) wbo shall be
-present at the etetron while 1t ill being operated as a
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IC SPECIALS

$5 Minimum Order. Visit us when in St. Louis.
Please include sufficient pos tage.

portable or mobile station. The original station u
eenee Aha II be available tor Inspect ton by any author
Izl"d rjoeernment official at all umes while the station
Is being opera ted and at other times upon request
made- by an authorized rspresentat tva ot the Commis
sion. except when such license has been filed with
aIlIllicntion tor modificati on or renewal thereot, or ball
been mutilated, Iost, or d estroyed, and request h3~

been made tor. a dupt tcate license in accordance with
191.51.

§97.87 Station identifieation.
(a) An amateur station shall be Identified by the

transmission of Its call stgn at the beginning and end
of each sin gle transmission or exehange of transmis
81;>U3 a nd at Intervals not to exceed 10 mtentee duri~

any single transmtsston or exchange of treuemtsetcna
ot more than 10 minutes duration. Additionally, at the
end of an exchange of telegraphy (other than tele
printer) or telephony transmissions between amateur
stations, the caU sign (or the generally accepted net
work identifier) sha ll be given tor the station, or tor
at least one or the group of stations, with which com
munication was estabushed.

(b) When a n a mateur station is operated aa 8 porta
ble or mobile station, the- operator shall give the rouow
Ing additional idenUfication at the e-nd of each etngte
tra nsmission or exchange of transmissions:

(1) When Identifying by telegraphy, Immedtatel j
after the call sign, transmit the reacttou-bae DN fol
lowed by the number ot th{O ca ll s ign aren in which the
station Is being operated.

(2) When identifying by t elephony, Immediately
after the call sign, transmit the word "portable" or
"mobile", ua appropriate, followed by the number of
the ca ll s ign area In which the sta tion is belng operated.

(c) When an nmateur stauon Is operated outside of
the 10 ca ll sign arena prescribed tn § 97.51(b) and out
side of the jurilldiction of a foreign eovemment, tbe
operator shall give the following additional idt'ntifica
tion at the end of each alngle transmrsston or exchange
of transmtsstona:

(1) Wben Identifying hy telegraphy, immediately
after the call s ign, transmit the fraction-bar DN fol
lowed by the designa tor R 1, R 2, or R 3, to show the
r egion (as defined by the International Radio Regula
tions, Geneva, 1959) In which the s ta ti on Is being
opera ted.

(2) When identifying by telephone, immediately
after tbe ca ll sign, transmit the word "m obile" tollowed
by tne designator Regi on I, Region 2, or Region 3, to
show t he region (ae defined by the International Radio
Regulations, Geneva, 1959) in whicb tbe s tat ion i5
being ope rated.

(d) Under conditions when the control operator 13
other than the station licensee, the station identifica
tion ehe u be the assigned call sign tor that stauoa,
However. when a station ifl operated within the prtlf'l
leges or the opera tor's cress ot: ncense but whleh exceeds
tboxe or the etet ton licensee, station identification f1hall
be made by t ollowing the s t.a tion call >l ilm with the
ope ra tor's p rimary st a ti on call slgn {l.e. WN4XYZ/
W4XX) .

(e) Art'Ilt'ater sta tion shall he tdenntted by radio
telephony or by radio telegraphy when In servtce at In
tervets not to exceed Ii mtnutee at a level of modulation

Mu llid l'ut to he ill telli~ihlt· t hrllll:;h 11Ll:" rp("'ult'd trans
mt-edon.

(t) A cont rol stn nou mUMt IH' idl'lltifit'd hy its ax
fl[J:tned Mtnti on call Aigll unte-« it>l l"mi s~ions contain
the ca ll MiJ:m tdennnca uon of the- rl 'mulp[y controtted
etanon.

$2.50

6
$12.95
S .50

$19.50

segments for
$2.75
$2.75

$3.95

Stereo Amp. 2 watt per channel dual in-li ne
package w/data $2.00

Clock Ch ip - Nat ional 531 4 12/24 hr 4 or
digi t 24 pin pkg w/data

22 Pin PC card socket 0.156 spacing

WE Touch Tone Pad 12 button new

5 MHz crystal miniatu re size w/wire leads

LED READOUTS
Fig. A MA N- ' Style wi th diffused

imp roved visabilitv

Fig. B M AN·l Sty le

Giant 0.6 in. LED similar to
Fig. B

Single LED lam p, red or clear, please spec ify .

$.35 each. 3 for $1.00

GATEWAY
ELECTRONICS

8123·25 PAGE BOULEVARO
ST. LOUIS. MISSOURI 63130

13141 427·6116

THUMBWHEEL SWITCHES
STANDARD SIZE - 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & compl. $4.00
End Plates (per pair) $1.45

MINIATURE SIZE· 0.312 x 1.3 x 1.3
10 position decimal $2.50
10· position BCD & compl.$3.75
End Plates (per pair) $1.00
Divider plates $1.25

IC SOCKETS

14 pm solder $.50 wrre wrap $.55
16 pm solder $.55 wire wrap $.60
24 pm Wire wrap $1.20
28 pin wire wrap $1.30
BUY 10 & DEDUCT 10%
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Option I
$30_00
$35.00

8 _00
25.00
2>1.00

SIGNAL SYSTEMS
2650 Durango Dr.
Colorado Springs,
CO 80910

Board
Kit:

Wired:

Board
Kit
Wired

Here is the greatest buy on an identifi
er yo u'll ever find .

Look for product review write-ups on
these and other exciting newproducts
from .. . ---

At Last .
Repeater Sophistication

Is HERE .....

--

Now at a real isti c price you can have
" Touch-Tone " comma nd funct ions,
au topatch, and co nt ro l. It 's t he Signal
Systems Decoder.

MODEL TTD-l
12/16 BUTTON DECODER

$10_00
12 button sn.oo
1 6 button $88.00
12 button S85 .00
16 Button $98 .00

THE IDENTIFIER
TO END ALL IDENTIFIERS

ROM·2 Repeater-Identifier (CW-RTTV)

•••• ••••• ••••• ••••
• ••••• ••••
Phone toll free 800·525·5890(Continued nex t mon th.)

( I:) An ltl ll:lli nry l illk ...tnnon mUMt II(' Id(ontitl l'd loy
It" a .....hwl"l) s tn rlon t'nlt Mig- II 1II1h"'JoC iI ... f'm i!oCsirmli con.
ta ln tlw ( '1111 fli.l:"n or iti4 oH,,(.datlod xtnt lnn.

(b) Thf' hlf'ntiftrotion N'quirNI loy I'a rOf;: rn phli (a ),
(b), (c) , (dl. (e). (t) . nnd (.I:"I of thlll ~·t1011 sne n
be ,:dVf"1I on (>:I('h frt"QUl-n('y 1000InJr ntlli7.ffl fo r t rall~

mlll_~lon nnd sholl be transmuted f' lthf' r loy tf'If'.t:"rophy
u'lln.t:" the Intt'rnntionlll MOrHf' cede. o r hy tf'lpphony.
w in,:: tli.. ":II,e:IIHh taneuarre. It by a n automat ic devtee
on ly u~ fo r tdenuncatron hy tt'It'JrroT'hy. thf' code
"1Of'f"d ",holl 110t exceed 20 word... Tlf>r mtnute. Thf' use
ot a nattonn t or Inh'rnntlnlln lly t't'<'O,e:nl1:l'd stnndaed
phonetle nhlhnhpt a ll a n a id tM correct telephone lden
t1llco Uon 111 f'nr-on r:l,e:l'd .

[ 197.87 (11 ) amended o"d r('d f' lI . O il (h I o"d new (d),
( e ), (/). and (u l added ct!. 10-17- 72; n(7,f)-/]

097.89 Points or eommunlea tlons,
(a) Amntf'nr etauous m:ly ('(Jnull lllllm te w ith :
(1 ) Orner a ma teur s tntiolls. t'xI'('ptl nl: thofl« p ro

hlblted hy AJI[lPlldix 2.
( 2) Stnncns III otner _rvlN-''l Il~'n~od by the Com

ml.~loll nud wltb (f.R GOVPrllllWllt /oI ln tlons fo r d vil
d erense jlu rpo!lE'8 in nccoednur.... ",'Uh S nhpn rt F ot this
pa rt, In f'mN.t:f"lleif"!1 and. 011 a t('mllOmr)' Itll"'Is , fo r tosr
l 'Urfl'OHE'S.

(3) Ally -tanon which I~ nulhori:wd loy tllf" Comml.'~

eton to eommunlente wltb amatf'ur stattons,
(b) Amatf'ur stettons rna,. be used fo r trll1\!lmUllo,lt

etsnate, or communlcatjons, or energy. to t'1"l'f'lvl ng a l""
parafu... tor tbe measurement ot emteercae, t E'm porary
obRE'!"vatlon o t transmrssron phenomena, ra dio rontral
or remote objects, and slm1l3 r e:rperlment nl l >ur~

and t or the purposes set t orth In 197.91.
(c ) Not wl tbs ta ndlng the necrts to ns o t p:lrn.t:"raph

(a). no more than t wo repenter stntton... rollY orerete
In tandem. Le., one rPPl"a tl nl: tlif" tmn!lml.<l .<lioll!l of thE'
otnee, e:rceptlng emergencr o(lf' rn tlrm", provldPd t or in
197.107 or brier period... t o eonrtuet ('rof' r ,lrf> lley JlN'
plll't"dnelJ8 tes ts.

(d ) Oontrot e tat tons and Ruxili a ry link stn lions m ay
n ot be used to eommuntca te w it II nil,\' o ther stu n on th:ln
tbOOilI" ebown In t be eretem nptwork d ln,lrram.

[1 97.89 amended ('t!. 10-17-72 ; 1'{ ( 7t} -/]

197.91 One-way tommuniealions.

In addition to t be expertmenta t one--way transmis
s ion permitted by 1 97..89. the tollowlng k inds ot one
way rommonlcatiollB, addressed to amateur s tations.
are a u thorized aud will not be eousteued as broadcast
Inl' : (a ) E mergeocy commnn lcatlons, Indudlng bona
ndl" t"ffit'rl;t"nl')' d rill I,rotd ke Ir;m'olll li ..,.ioll.ij (b) In
formatioD bulletins consisting liIllely of t1ubjed mutter
haTing utrect tutere...t to tbe amateur radio servtce
as sucb j (C) Round-table discussions or net-type op
erations where more tban two amateu r staucns art"
10 communication. each station taking tl tur n at trans
mUting to other slallon(s) o t t he g ro up : u ud (d)
Code p ra ctice transm iss ions Intended fo r person."
learnl og o r Improving nec nc tencr in tile r u reruunonet
M Ol"8& Dode,

§ 97.93 Modulation or carrier.

l<::rCl.'pt tor bri f'f tes ts or adjll~ I I Il (' lI t ~ , 1111 a ma teu r
radio te lephone station eheu not «mit u cm-rter- w :rvp
on t rt>q ut'neit's below 5 1 ml.'!!:"fllll-rtz 11 1111 '''''' 1II"r1 ul"h't.l
to r tbe purpose ot coffimunicntl oll . :-;illI:~It' nud iofrl"
quency tOIlt'S may be t rant;<mlth·d fur I(",..t (lu rpo,,1"iJ o r
Bhor t duraUoo tor the developUl«llt nnll Iwrrfftion " f
a maleur radio telephone ""luiplll('llt.
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IF YOU REALLY WANT THE BEST,
YOUU JUST HAVE TO ACCEPT THE FACT

THAT ITS GOING TO COST YOU A UmE lESS

It's the /ill/e things that
make a GTX the value it is:

• Operation over the entire 2-meter band
(including MARS aod CAP frequencies)
without tuning GTX-200 $269.95-

• No automatic shutdown on SWR bridge.
Operate with mismatched antenna with
out damage. due to balanced emitter out
put transistors

• Lowest AM detection level of any com
parable unit (including many commercial
rigs)

• Power: the GTX-2 and GTX-200 boast
30 watts nom. output

• Lightweight : manufactured to aviation
industry standards

• High-sensitivity receiver pre-amp in
cluded as standard (GTX-2 and GTX·
200)

(30 watts output power,
nom., up to 100 chann el
com binations)

GTX-2 $259. 95'

(30 watts output power,
ncm., accommodates 10
channels)

Don't Let An Honest Price Scare You Away
See Your Amateur Dealer Today!

(lO watts output power,
nom., accommodates 10
channel s)

*' Inc ludes 146.94 MHz.
Add'i. crystal s $6.50 ea.

• Y4 " phone jack included as standard
lGTX-2 and GTX-200)

GTX-l0 $209.95'

General Aliation Electron ics, Inc., 4141 Kingman Drile, Indianapolis, Indiana 4G226 - Area 317 • 546-1111
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• • • • •
$49.95

Wired and Tested

• 1-2 WATTS IN
15 WATTS PLUS OUT

• SOLID STATE
SWITCHING

• 12-14 VOLTS
NEGATIVE GROUND

• LESS THAN 1 DB
LOSS ON RECEIVE

I .
I
•

r

(

l

-
PA-1501 H

Only 2" x 2W' x 6W'

complete kit$39.95Also available:

• RX-50C 30-60 M Hz receiver ki t w/crystal f il ter $59.95
• RX·144/220A 2/220 receiver k it 59.95
• RX-144/220F 2/220 receiver ki t w/ceramic fil ter 65.95
• RX·144/220C 2/220 receiver k it w /crysta l fi lter 69.95
• TX-144 1 watt exciter , 29.95
• TX-220 1 watt exciter 29.95
• PA-144/220 15 watt amp less cabi net, connectors, and switching . 29.95
• PA-144/220 25 watt amp less cabi net, connectors, and switching . 49.95
• PA·8005H 90 watt amp 5 watts in wired/tested 159.95
• PA-8020H 90 watt amp 25 watts in wi red/tested 129.95
• PA-432 10 watt amp less cabinet, connectors, and switching 39.95
• PS-12 12 amp regu lated 12-15 volt power supply kit 59.95
• PS-12W Wired/tested 69.95
• PS-24 24 amp same as PS-12 less case 69.95
• COR-l COR with 3 second and 3 minute t imers 19.95
Write for da ta sheets on any above units. Add postage. NY state residents add sales tax.

VHF ENGINEERING
- DIV. of BROWNIA N ELECT. CORP. -

320 WAT ER ST. POB 1921 BINGHAMTON, NY 13902 607·723-9574



WORLD'S LARGEST SELECTION OF
NEW & USED TV CAMERAS & ASSOC. EQUIPMENT

•
/

PRICE
S1.00

_.

'.

•.. -,••

Broadcast & Closed Circuit TV
Audio and Video Systems

•

"' .• •

' ~'Ii: Ii: ,,i :

1973
1974

CAlAL0C # $1.00 ppd USA-$2.0 0 Poretan.
INDE X PAG E 142 Free to requests o n Company

Letterhead .

973 S 1
THE DENSON ELECTRONICS CORP.

9tl M· -IF,l/ .HOIlday {11m F riday : o ther wise by anpointmvnt,

OFFICE: Longview St. Tel. Area Code 203/875-5198

MAIL: Post Office Box 85

ROCKVILLE, CONN. 06066 USA
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ANOTHER SELECTRONIC SPECIAL MOOULE TYPE POWER SUPPLY

The R648/AR R41 Receiver
TRANSISTOR, REGULATEO .

11 5 V -60 cycle ,n " 2 - 12 - 6 V @ 3 amp
Can be best described as a m ini version of the A390A class o u t p u t . Front Panel ad] • 0' - 10 % . O n -o ff
of receivers, having most of the key featu res of the R390s. switch . Fuses. Barr ier strip output . 6" x 5 " )(
Th. u nit covers from 0 kc to 24.999 M, ,n 24 on. 7" , Excelleo #Cond.
m egacyc le bands. It does not inclu de the band covering 1 S h ip . WI . 10 Price; $14.95 ea.
Me to 2 Me. As you migh t surmise, the reo includes two
Colli ns mec ha nical filters. Operation of the receiver is most DIGITAL READOUT SET
pleasurable, especially when tu ning sideband . Inc identall y ,

Make own c ou n ter, fr equen c y me t e r,The cryst al controlle d calibrator delivers a tone every 100 y our

'0 and rs of fr equency meter accuracy. Th. receiver digital v o ftrne rer , rea dou ts, e tc.

con tems a dynamoto r designed to operate from 27.5 volts Kit include s

DC at abou t 4 to 5 amps. Since most o f the dynamo tors are 6 nixie s with 6 socke ts
free of hash , re ta ining it and operati ng the set fro m 24 to 1 transformer
28 v. DC is not rea ll y a bad alternative. If you wish to 1 PIS b o ard w/soc k e t
power with A.C. supply requirements are 250 V@1 00ma. PRICE , . . . . . . . • • . • . . . . . . $12.95,2/$20.00
and 28, fa, ftl. Th ese sets ." ,n like new condition
overhauled and checked out. Wt. 34 lbs.

Price : $175.00 e a . 8 ·7971 LARGE ALPHA
NUMERIC READOUT

WI th sa cket s 3. d river b oard . Ca n b e h ardw ir ed
Solid State 866A Direct Replacement <0 fa rm unusual house ad dr e ss n u m bers. 2

Price: $5.95 ea. o r 2 /$10.00
t ubes, 2 socke ts , m o u nt ed on o n e dri ver boa rd .
S ave $ 3 .00

R508 VHF Rec . 118-148 MHz Price : 5/$5.00
Price : $14.95 ea . COMPUTER TYPE CAPACITORS

40.000 @20V
MODERN ALUMINUM BENCH RACK CABINET 32,500 @ 25V
l1 Y, " H x 18 " D x 19 " W. 8" pa nel o p en in gs 55,000 @ 15V
w/ ru bber fe et a nd disappea r ing han dl e . 100,000 @ 8V
L t B lue Price : $7.95 ea. 50d e ac h or 5 for $2.00

R .F . AMPLIFIERS 40,000 @ 10V

TUNES 50 10 100 mhz - COM PACT ALL 30,000 @ 10V
ALUM . CASE 12" x 15 " x 6 % " WITH SK 600 PRICE : 3 for $1.00

EIMAC SOCKET. 1 LARGE AIR VARIABLE Receive r R ·36/ GR 225-400 MHz . Cry stal Control Double
CAP . - 2 SMALL AIR VARIABLE TRIM· conversion FM wi th squelch and noise limite r. 600 ohms

MERS - TEFLON MOUNTED ROTARY IN· o u tp u t . 11 5 ·230 Volts, 50-60 c ps. Pri ce: $24.95

DUCTOR - GOOD FOR LINEAR AMPLI · Just a rrived. P-S for R6 4 8 fi ts into receivers.Price : $ 24 .9 5
FIER - CAN USE EITHER 4 C X 1 5 0 A or 4
CX250 - LESS TUBE, PRICE , .... $14.95 ea . Coaxi al re la ys, single pole . double th ro w, avai lable in
WITH 4 CXI50A , PRICE , ... .. .. . $19.95 ea . UH F,B NC, T ype N. Specify.

Price: $4.95 each.

ADJUSTABLE PRINTED CARD BOX
LAMBDA POWER SUPP LIES, LT 2095, 0·32 V 2 amp.

For Rac k Mou .... t
rack mount. Like New.5" '0 7 '1.. " - 16 sl ides and sock e vs - includes

Price:$34. 95 each.3 0 d o u bl e co ntac t positio n edge co n nector typ e

Price : $9.95 e a .
Ada pters BNC to SO-239. Price : 2/$ 1.00.

Receiver type VHF ·2RM 108-135 MHz cry stal c ontrol
VAC UU M VARIAB LES, UCS 300, 300 mm F, 10,000 V.

Doub le Conve rs ion AM with AVe n oise limiter and
sq uelc h-tu nable. 11 5 volts, 50-60 cycles. Price ; $ 24 .95. Pr ice : $19.95 each .

SPECIAL

WINTRONIX MODEL 850 INOUCED WAVE FORM ONE OF A KIND
ANAL VZER. T his unit, in conjunction with your present Sorenson Po we r Supplies:
oscilloscope, perm its you to view wave forms in the range MA 28 30, 28 V, 30 A Price: $125.00
from audio th ru MHz with ou t any d irec t connection. T he ERA 0 -36 V, 50 A Price : $150.00
p robe is sim p ly placed over the tube in question and the ERA 0-36 V, 20 A Price : $100.00
wa ve fo rm is displayed on the oscilloscope. It may also be
used as a h igh gain amplifier to increase scope sensi tiv ity.
Excelle nt fo r TV, radio, amplifier. an d transmitter repa ir Tra nsmitter, 11 0 W FM, 4 06 -420 Mc. Rack mount, with
and mai n tenance. Bra nd new, with probe. powe r supply.
S I-iIP WT. 13 1bs. Price : $19.95 ea. Pr ice : $150.00

ALL PRICES ARE F.O.B . OUR WAREH OUSE, PHILADELPHIA , PA. ALL MERCHANDISE DE·
SCRIBED ACCURATELY TO THE BE ST O F OUR KNOWLEDGE . YOUR PURCHASE MONEY RE·
FUNDED IF NOT SA T ISF I ED. TERMS ARE CASH. MIN. ORDER $5.00. ALL MERCHANDISE
SUBJECT TO PRIOR SALE . RFE - REMOVED FROM EQUIPMENT.

1206 South Napa Street SELECTRONICS Philadelphia , PA 19146
215-468·7891 215·468-4645
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• 60 A @SLlGHTLY LESS THAN 12 Vdc
• NOMINAL OUTPUT: 50 A at 12 Vdc
• BUILT-IN VOLTAGE & CURRENT METERING
• WI LL RUN A MOBILE RIG & EVEN AN AMPLIFIER FROM 110 Vac

WALLER ELECTRONICS
TEST EQUIPMENT SALES

P.o. Box 9913, Chevy Chase, Md. 20015
Telephone 301·652·0996

SHIPPED FREIGHT COLLECT
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EXCITING NEW'RODUCTS

REPEATER 10
H ighly stable oscillator for
automatic timing. AC o r
DC operat ion . R O M p r o .
vid e s for more than 25
c h a r ac t e r s, more than
necessary fo r DC "any
call" RPT. AUX is auto 
maticatly added to 10 i f
desi red when main power
is lo s t . Toneburst opera
tion availab le .
ID·101 K K; , .. ... $49.95
I [).. 101 Wi redlTested

$69.95

1D-101R assembled in 1%"
rack cabinet • ... $ 109.00

TONE DECODER
Versat ile single/dua l ton..
dec oder . Pl l circ u itr y for
e x t r e m e st ab il it y. 1 amp
output re lay c a n be reset
automat ically or manua lly .
Monitor position. Adjus
table sensitivity . Inte rnal
st rap se lects s ingle o r dual
t o ne operatio n .
TD·2K K;, $31.95
TD-2 Wi red $39.95

VHF FREOUENCY
STANDARD - FMS-5
Cal. receive a nd Iransm,t
c rysta ls in 10,6 ,2 and 1'.
m e t er FM bands. Ma rkers
fo r a ll FM channe ls. C hec k
d evia t io rr . Precisio n 12
MHz c rv sret. No unwa n ted
markers. Osc . and ou lPut
buffered . Sh . wt , 2 Ib s.
l Less Batteries) . . $ 44.50
Kit . , •• ••••.•• $37.50

...,.----
----= -..,...
- ~-

, J

...,. _.......... -

TOU CH-T O N E DECODER
A highly reliable twe lve
digit decoder with input
protection. a nd PLL cir
cuitry for extremely stable
operation. Heavy duty out
pu t relays. small size, plug
in circuit board , AU these
major feature s at an UN
BE AT AB L E price.
TTD· 1 2 K K it , ." $ 89.5 0
TTD·12 Wired . . . Sl29 .50

A UTO·PATCH CONSOLE
T his m o bile o r home con
sole inclu des all the fea
tures you need for co m
ple te auto -patch operatio n.
A T'ouch-T'orie Pad; a n
a u tomatic dia ler fo r se n d 
in g o ne access cod e plus
five Touch-Ton e p hon e
numbers; a single/dual to ne
burst encoder adjusted to
your choice o f fr equency
abo ve 500 Hz , an d a b u ilt
in motor. Complete PT T
operation with o ne secon d
t ransmi tter h o ld.
A PC-4K Kit . . . .. • $84 .50
A PC·4A Wired .. • • $98.50

_.
_.

Data Engineering. Inc. SSS4 Port Royal

Ravcnsworth Industnal Park. Sprmgfreld VA 22 1S I
Phone: 703-321· 71 71

'. .'.:" .,
-\,I.

"::-o·~· :-:_. .'_. ..

--
-

2-METER PREAMP
20 dB Gain , 2.5 N.F" 12 V
dc, Size 1" )( 1 Y.." x }S".

Diode protected MOSFET.
90-day gua rantee. Sh . wr . 4
oz. M ajar Components
Separately Shie lded.
I(;!- $9.50
Wired $ 12.50

..... , .-

TONE ENCODER
Eight pre·adjusted tones.
Duratio n a nd Output ad ·
j u n a b le, PLl circuitry for
extreme stability . Choice
of cont inuous or to ne
b u rst opera tion, Tone
bu rst operat ion req ui res no
batteries. Easy to insta ll .
I n cl u d e s three specia l
si ng le o r dua l to nes.
TEB·K K;, . ••. • . • $31.95
Wired " .,."., . $39,95

TOUC H·TON E PAD
I n less than 15 m inutes
you c a n convert your por
table transceiver to Touc h -
Tone c c erenc n ..._-- -.....

TOUCH-TONE DIALER TTP Assembled , .. $44.50
The electronic touch -tone TIP Kit ... . , " , . $34.50
dialer for home and c a r . PAD.PULSER
It's safer and m ore accu - Now you c a n also obtain
rate to use than a pad . pulsed operation from
Memory includes Access your Touch Tone Pad.
C o d e p lus five phone nurn- Convert 'rouc h -T o ne fre-
bers. Numbers easily un - quenc ies to dec ima l pulses
dated. Butt t -In mo nitor . a t 2805 Hertz with just a
Complete PTT operatio n fli p o f the switc h. Opt io n
with t ra nsmi tter h ol d . can be added to TT p .2 /K ,
T TD-4K TTD-4/K a nd A PC -4/ K.
. . .. . ... WIRED .$59.00 2 $2295

9
pp., K 1(;, .

Kit . . . . . . . • . . . .. $4.00 PP-12Wi red • .. .. $29.95

5-year guarantees. Send for Catalog
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HAVE A COpy

OF OUR NEW

CATALOG YET?

CA I' i\C:ITOI{ :\ sSOnnlE ~TS • :\ ;'iTEN..... AS • I.'1TEWUTEI) CmCll lTS • RE.." ISTOI{S • ...,

'";,.
/,.

"'-'""'"'"'A

•

• •--
•

•

• •--

--,
'"'";-

•

•

o
!:
c
"""--e
u

•

•

IF NOT, WRITE OR CIRCLE

READER SERVICE CARD
FOR YOUR COpy NOW!
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SC 250 8.DIGIT COUNTER SEMI·KIT with built in presealer, and p.s . gooCl up Wl';
to approximately 250 MHz. Fully assembled and tested board. *tf!i1
Sa d f d $165 ",#n or ata :t\,ti':~

N:~:' '.- '<

01~ ST-5A BOARDS ONLY (same size as those in the ST-6) $ 5.25 ~pw
, ST-5A KIT OF ELECTRONIC PARTS $ 54.00

ST-6 BOARDS ONLY (these are the 8 original by W6FFC) _ " . $ 18.00
ST-6 KIT OF ELECTRONIC PARTS _ $128.50
MOD. KIT FOR UPDATING THE ST-5 TO THE ST5A $ 9.00••
AK-l BOARD ONLY (same size as those in the ST-6) _. _. , $ 3.25

"1L AK·l KIT OF ELECTRONIC PARTS (Same size as -hose in the ST·6) $ 20.00
Jtl~ PEMCO MODEL 50A FREQUENCY COUNTER SE:IYII ·KIT $125.00 .

t't1tJ This is a fully assembled and tested board with built-in power supply, cabinet, etc. Wt li)
?:,,«><,~,~ • _ ~,~,,:c.~~

4~# Write for details. %)A
~~t[~,:<:~ You m~st supply . the cabinet, A.C -.cord. meter, syvi t~ hes . etc. on all kits except where noted IM~N
':t oth erwrse . (All pnces are postage paid - we pay shippIng.) [

If you ha..e been putting off building because of circuit board layout, you have no .
problems . . .. just send a schematic to PEMCQ and we will design and build your circuit
board to v(.ur specs using high quality Glo-FR4 2 oz. copper and tin plated for long
resistance to oxidation.
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CUSH-l:RlFT

HY-CAIN QUAD and VHF BEllIS
,.....NO. t·ELEMENT HV..QU...D. Complete ,
nothlnl else to buy! Extrll strona:. For 10, 15, 20
meters. oain. 8.5 dB. FIB retre. 25·35 ee 52
ohm• . Spreader lenllth, 25'5", bOom dia., 2"':
tumina: rIIdius, 13'6"'.
Modll HV..QU D. 42 lbs , • .15
3-EUMENT, I·METER IIE M. Max imum perform-
ancI, ruUed. Gain, 10 dB. FIB ratio, 20-25
dB. Input. 1 kW. 52 ohms. lonaest element,
9'10": eeem. 1'; tumina: rIIdius. 6' .
Moda, .,• • 7 lb• . ._.__ DISCONTINUED
4-EUMENT...M[TER 'EAM. Gain, 12.7 dB;
FIB rIIt io, 20-25 dB. Input 1 kW. 52 ohm• .
l ona:est 181., 9'11-, boom. 12' ; tum.. rIIdius. I'.
Modll 10 lb _ .._... 11.50

"ELEMENT, t-METIER IUM. Gain, 9 dB. FIB
ratio. 20 dB. Input. 1 «w. 52 onms. lonpst
element. )'6"'; boom 3': tum. r<ldiuS, " .
Modll 21. 4 lbs. _ ...._._.. .__. ._ I.IS

"ELEMENT. 2-METER BUM.. Gain . 14.5 dB.
FIB rIItio, 2~JO dB. Input, 1 kW. 52 ohms.
Lonpst er., 3'&'; bOom, 14', tum. rIId ius, 7'6".
Modol tL 9 lb• • .__..~ __..... 1• .15

HY·
QUAD

VHF

.....
T~.

Mastef

A TRULY

SUPER

BEAM

HY-tl1II

IIOSUY

Model
THIDU

CII..ic
'alm.

,upon THUNDU.IIlD TIlIBANDIER. um
mate In triblnder performence. 6 elements.
For 10. 15 Ind 20 meters. Gain 8.1 dB. FIB
rIIt lo, 25 ee. Input, 1 kW AM, 2 kW PEP.
Lon,ut .lament, 31.1' ; bOom 24': tumlna:
red lu, 20'. Requ ires CDR HAM-N rotlltor.
(S" e, 12).
Medl' THIOxx. 66 Ibs... .. 171.15

TH3MKJ. Impl'OlfOCl super J..element beam.
lO-1~ metlrs. 36 lb• . .._ .._.._ ......__ ,.4.15

TH)JII. 600 watts PEP, 3 181 . beam. 1()'1~2O

mltl",. Tum rIId ius 14.Y , 21 Ibs. ..._._ • .15

TH2"K3. Improved 2-element beam. ro-rs-zc
mewrs. Tum rIId lus, 14.3',22 Ibs. ..._. ..15

CLASSIC I -ELEMENT .EAM. For 10, IS, 20 meters. Extremely
rUlaed and lilhtweia:ht. Rust Ind ccrrcstcn proof! Maximum
pi" w ith increl Sed bandwidth. Rated 1 kW AM/CW, 2 kW
PEP on SSB. 52 ohms. l onlest element, 29'3"; boom, 24';
tumina: rIId ius 19')".
Modll Cl-1t. (Needs HAM·M rotator) , 12 Ibs. ...... 188. 10
Modll CL-3:l. As above, but s-etements. longest element,
21' , boom, 18', turning n1d ius 16'. 8 dB gain. 47 153.75

TR",P.MASTER SERIES. Prov ides outstanding performance on
10, 15. 20 meters. Exclusive Mosley trap desia:n offers resonant
frequency stability under all weather conditions. Traps are
weather and dirt-proof.

T....,I. 6-elements, 1 kW AMICW, 2 kW PEP on sse. longest
181., 29'; boom, 24'; turnina: radius, 19'3". 73 Ibs . .....-185.10
T... ·33. J..elements, 1 kW AM/ CW, 2 kW PEP on sse. longest
et., 28'; boom, 14' ; turn ina: rad ius, 15'6". 41 Ibs . .....-143.40
r....,JJR. 300 watt version of above. longest element 26'8";
boom , 12' : turning radius, 14'9" . 28 lbs. . h h _ h 100.00
T...·32. 2..lements, rated 1 kW. lonaest element, 28'; boom,
7'~ turning radius, 14'6". 29 Ibs 103.00·
TA..:t2JR. 300 watt version of above. longest element 26'8"1
bOom, 6'1 tumina rIIdiuS, 1Y. 20 Ibs - - 7:3 .1S

I METER .E"'MS. Proven performance , rua:ged. Ena:ineered
lor best pattern, hiah forward gain, good FIB rat io and
broad frequency response. Bra ckets are heavy puae alum i
num. Horizontal or vert ical mount. 52 ohms.
Model "'50..' . s-eremeees. lonpst element, 117"; boom. 12';
turnina: rad ius, 7'fI'. 12 Ibs L9.50
Modal "'50..3. J..elements. lona:est element. 111", boom, 6"
turnina rad iUS, 6'. 8 Ibs 18.50
2 METER ee....MS. High performance VHF beams. l lzht·
weia:ht, rugged and easy to install. Horizontal or vertical
mount. Features 1 kW Reddi Match for 52 ohm leed with
Pl-259 littina:. All elements are spaced at .2 wavelength 'lind
tapered for improved bandwidth.
Model A144-7. 7-elements, boom length, 98/1. Fwd. gain, 11 dB;
FIB ratio, 26 ee. 4 Ibs 13.95
Model ....144..11. rt-etements, boom length, 144" .. Fwd. a:ain, 13
dB; FIB ratio, 28 dB. 5 Ibs. -.--- - ------------ - - 17.95
ZIPPER PORT.....LE BEAM. For 6 and 2 meters. full size
performance and sturdy, swina-out portability. Ideal for
emergency stat ions, campina:, vacationing. etc. Complete
packaa:e folded is 4 x .. K 50" and weighs only 4 tbs , Tuned
Reddi Match for 52 ohms. lona:est elements, 117~: boom,
66". RUdy-to-use.
Model A2f·ZP. ShPa:. wt., 5 Ibs _ 17.95

NEW MOSLEY
TRI·BANO QUAD

Desiened for top OX efficiency.
For io. 15, 20 meters. Aluminum
spreaders are well Insu lated fol'
greater strena:th. Pre-drillecl for
easy Issembly. Maximum fo~rd

p in, FIB retre. 20 dB. Rlted 1
kW on AM. 52 ohms. Spreader
lenllth, 12'6": element lena:th, 11' :
bOom, I '; tumina rIId iu., 8' .
Modal MCQ..U. to Ibs. _ ... 113.)0

CUSH-eUFT HAlf WAVE SQUALO
Full hllf-wave. horilOnblly-polar
izld. omnid irectional 6-meter an
tenna. Use it on car toP, on mast,
or out the window. Direct S2 ohm
Reddi Mitch 'ud .. Only 30'"
square. Complete with rubber suc
tion cups and m.st support.
Model SQ-e, 5 IbS. 15.15

Moelel AlQ-t. For 2 meters. 10"
squ..... 3 Ibs.. __.._.._......._ 11.15

23044 CRENSHAW BLVD., TORRANCE. CALIF. 90505
Phone (2131 534-4456 or 534-4402

ALSO AMERICAN EXPRESS
CLOSEO SUNDAYS & MONDAYS

Electro nix Sales
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CALL
FREE

CHARGE IT
ON

TRADE
ON

USEDCALL
Bill Du Bard, W~KF

•

(9 A.M.-5 P.M. Central, daily except Sunday)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• HALLICRAFTERS
• CLEGG
• STANDARD

• YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

Write for used list

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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ZM 1000 Neon $1.75

GE Y 4075 25V M,n'ature

$1 75
GE y 1938 24V Standard

$1.75
RAY CK 1905 Standard

$1 .75

MAN·3 1.7V Miniature
$3.SO .a. 10/$30

GIANT ALPHA NUMERIC

6 797 1 $1.00

01 L CAPS 16 MFD SOOO VOL T
Rare tm o . $ 9 .00 eac h 3 . $25 .00

NOISE ACTUATED SWITCH $1.35
Solid st ate ncu.e ac tua t ed SW th..h fu llV wned .
Inc lu de s m ik e plc k ·u p . a.mphf ier . se R ,wItch .
Actuat es by noise o r whistle . Useful for burglar
alarms . lamp lighter . etc . 1511 range.

LIGHT EMITTING DIODES 31$1 .00
R uby red . gold p la te d leads . With mercury cell
for instant testing .

H.H. SCOTT MULTIPLEX
Solid state brand n ew m u ltiplex mod u le wi
sc hematic . P o ssib ili t y o f co nve rsio n o f va rio us
m ono sets t o st e re o. $3.0 0 eac h 10 fo r $25 .00

Alpha·numeric keyboards. E xcellent to new in condit ion. Sty les may vary slightly
from pic tu re. Two models avai lab le, one with ASCI I encoder in base $55.00 postpaid
In the U.S. Keyboard with no encoder in base $35.00 postpaid in U .S.

KEY BOARDS
$35.00 & $55.00

•

7 SEGMENT LED
Hobby craft due to being factory rejects. Most
have a segment o r decimal inoperat ive. St ill a
great "buy " for the experimen ter. What an
unusual tie clip you can make with pocket
battery . .. demo display s. etc . In many appti
cations y ou don't need full 7 segments. $1.00
each o r $10 the dozen. 0.333 inches h igh
character.

GIANT 7 SEGMENT
As above only th is one is the giant display
13/16 inches hgt of ch aracter. Fi rs t t ime
offered and as far as we know, offered nowhere
else. Th is one is quite an attent ion getter . Also
avai lable in th is giant display numeral "one"
w ith "plus" and " minus" sign. Again , th ese are
rejects. Giant display $1.50 each 12 for $15.00

URC-11 WALKY TALKY
243 Me 2 way radio , hand held.
measures 3)(4 inches. Used for
surv ival in downed ai rcraft. May
be converted for other frequen
cies. URC·11 $15 each o r 3 for
.. ............... .... $40.00

12 VDC 3 AMP POWER KIT $5.00
Just right for powering car tape deck. CB
sets, car radio. etc. from regular house
current. We furnish parts - transformer,
silicon bridge, filtering caps, directions.
All new parts. o rder #KT-3 at $5.00 ea or
6 for $25.00.

RCA MEMORY STACK 32x32x9
3 rd generat ion. ultra compac t . Measu res 1x4
1/4 x 7 . Brand n e w . $ 50.00 3 for $ 125 .0 0

AM-FM RADIO $20.00
Fully buill chass is by Delmonico with
front panel, solid state. Also has stereo
tape and stereo turntable inputs . 115
VAC power. Brand new with schematics.
$20.00. Made for console installation.
Cost over $100.00.

CORE STACK
Late mo del me mory stac ks , unused.
1Kx9 .. .. . • . . ..... . . . . $35.00
2Kx9 50.00
8K 4 bit v-ctene 40.00
16K 4 bit Y-plane 60.00
147K stack . . • ..... .... 1

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904



COMPUTER KEYBOARD Wf£NCOOER $35
Ano t he r shipment just received . Alp ha -numerics
keyboard exce llent cond i t ion. Once aga in we
expect an ea r ly sell out. Pr ice of $35 inc ludes
prepa id sh ipm ent in the U S and sh ipmen t m ade
w i t h in 24 hours o f receipt o f order.

POWER TRANSFORMER
11 5ac11 2V@3 amps . .. $2.50

POWER AMP TRANSFORMER
Brand new comp ac t , regu lar 115 V 60 cycle
input. Output o f 40 Ve T a t 4 a mps p lus
another winding 6V a t 2 .5 am ps. F ine business
for Power Amps, l ogic o r Op Amp su p ply .

$5.50 each or 5 fo r $25.00

12VCT 2A XFMR $1.50
Regular 11 5 vo l t 60 cycle input. 12 volt
transfo rmers are always in dema nd . these are
brand new. $1 .50 each or 10 for $12.00

IC SPECIAL - ONE MONTH ONL Y
Our regu la r $1 5 1C board wi th spp ro x . 14 0 OIP
ICs o n them, WIth ide n t shee t. Fo r o ne m on th
o nly vve a re p ricing them at $6.50 per bo ard to
reduce ou r inv en tory . ~C·S $6 .50 Or 5 for $25

COPPER CI RCUIT BOARD
Bra nd new G E 2-slded glass epoxy G-l0. the
standa rd of the industry . b right an d shi ny new.
6 x 12 , $1.00. 12 x 12. $1.50.

AM-FM RADIO $5.50
Due to th e West Coast sh ip st r ike th ey ca me in
too la te fo r the c us tomer . Now it' s y our
bargain . Use it as is o r bu ild it in to you r own
ca b inet, desk, wall, e tc . All built, ready to use,
wit h AC supply. To m a ke it portable all you d o
is power it wi th a cou p le o f " 0 " cells . Fu ll y
assem bled solid sta te c hassis wi t h AC power
su p p ly, less spea kers. Cove rs full AM as well as
FM broadcast. The price . . .a n asto u nd ing
m eager $ 5 .50

PISTON CAPS 1-8 mmF -
3 for S1.00

Unused MIlitary su rp lus. For hi freq . w o rk . List
p rice o ve r $ 3 .00 each. We have 1 size o n ly,
1- 8 J.lF . No hardwa re .
#73 -18 310,$1 .00

GO-SECOND TIMER
A b onanza for the pho t o lab o r any requ ire
m en t f o r a precision sp ring-vvound timer. M ay
be se t a t any interval 0-60 seconds. Con tacts
ra ted at 15 amp s. Co ntacts close while runn ing
a nd o pen a t e nd o f t im e interval. Bra nd new.

$1.50 each , 10 for $12

BATTERY ELiMINATOR
CHARGER

Plu gs in to 115 vol t 60 cyc le and pu ts o u t
ap p ro x . 12 vol ts OC 100 m ils. Suffici en t to
powe r most a ny sm a ll t ran sistor ra d io and a lso
usefu l fo r cha rging sma ll d ry c e ll s and sma ll
m-ead c ells . Fu ll y bui lt, ready t o use .
$1.00 each , 6 for $5.00

455 KC IF ASSEMBLY

7400 SERIES IC GRAB BAG

GIANT LED 83e
Pr ice b reak a t last o n these gi a nt LEO w ith
1,0 0 0 ,0 0 0 hou rs o f life . Measure fu ll 1/4 b y 1/4
inch . Fi rst time o ffe re d.

RED $1.00
GR EEN 1.25

S UPER BR IG HT collima ted R ED with pa ra'
betic reflector , m easu re s 3 / 16 d iamete r. A real
hi -intensity re d visible over 100 ft.

SUPER R ED $1.25

Postage extra on above . MESHNA PO Bx 62 E. Lynn Mass. 01904

Made for the A RT -13
good for 100 wans RF ,
no doub t h and les mut:h
m o re due to be ing un
derr ated fo r th e mili 
ta ry ... #7 1-173/ 2 .0 0

Comp lete m in iature 45 5 kc IF. amp assemb ly .
1.5 inc hes lo ng, littl e a ver y" Inc h squ are. Read y
to use w/ sc hem. Sim to Miller 8 902 . . . . . 2 .50

Mix of 740 0 ser ies DIP. unmarked u ntested .
Some sc hema tic s p rovid ed 10 for 1.00

100 for 8 .00
10 00 for 60 .0 0

RF VACUUM
SWITCH
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COMPUTER
KEYBOARDS
BRAND NEW

'50 postpaid
Just arrived, a superb batch of brand new keyboards still in origi nal
manufacturers cartons. Beautifully fi nished in past el colors with contrasti ng
colored keytops. Made for table operation wit h fully enclosed metal cab inet.
Two encoder boards mounted inside the cabi net with connections terminat
ing on Spectra flat cable with plug. Key operation with bounceless magnet
reed switch action. These computer keyboa rds were dumped as surplus by
one of America's largest electronic companies and we were lucky enough to
be on the receiving end. The price of $50 includes prepaid insured shipment
in the US and shipment same day as order received. Orders out of the US
require an extra $2.00.

LOGIC
POWER
SUPPLY
'10

With 400 of these power supplies on hand, we figure we'd better sell them
cheap and get them off the floor or all wi II collapse with a great crashing roar
and land in a heap in the cellar.

These are from computer power supplies, used, good condition. Operate
from standard house current. 4 output voltages .... MINUS 30 Vdc at 1 Amp,
PLUS 30 Vdc at ]l, Amp, PLUS 10 Vdc at 1 Amp, MINUS 10 Vdc at ]l, Amp.
Solid state construction with harmonic regulation on the transformer and
transistor regulation on the 10 volt outputs. This is one helluva bargain and
worth buying just to scrap for parts (if you're crazy enough to tear it apart).
You've got 2 transistorized zener regulated plug-in boards with sockets and
by changing the zener you can regulate from zero to 25 volts, 2 husky filter
caps (18,000 IJ f at 35 volts), power transistors on heat sinks, a nice
transformer, and misc. other parts.

Ship. wgt. 37 Ibs (you pay shipping) $10.00 each or 3/$25.00

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
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PAY TV
ASSEMBLY

$15.00
A "Super Value" for the gadgeteer. A complete Pay TV installation made for ZENITH
and all in original packi ng (3 cartons - w gt 36 lbs) and all unused. Operates on regu lar
115 volt 60 cycle power. A wea lth of parts, easily re mo ved due to long leads on
components, most over one inch long. The 3 u nits consist of Translator, Adapter ,
Decoder. Transistors, tubes, solid sta te bridge power supply, geared clock mo to r, 3 5mm
geared t ransport, ti me recorder , solenoid , relays, hundreds o f small parts such as resi stors,
caps, etc . Our esti ma te as to cost to Zenith , approx $1 ,000 per set . Schemati cs with each
purchase. One set of 3 units $1 5.00 wgt of 36 lbs , Special . .. 3 sets $35 wgt of 1061bs.
All u nused, origi na l boxed .

COOLING FAN
BARRAGE

$12.00

L ~ ~-' .~ . .,/"

I. . ....... f_... :a.' • '

,O·~ · " J', -
, ~ ... ~. ~ . ........ !!!Y'

o • • • •

~

For the photo enthusiast, electronic indu stry , peopl e cooler, etc. Brand new asse mbly
made by HOWARO Industr ies, 3 fans per panel, 115 vol t 60 cycle. Each fan good for 100
cfm and have blade guards both sides of each fan. To reverse flow of air, mount panel
backwards. All brand new, ready to use. Silver gray panel fin ish. Standard 19 inch panel,
5 1/4 inches high . $ 12 per pane l of 3 fans o r 2 pane ls of 6 fans fo r only $20. Sh ip wgt 7
Ibs per panel.

AM-FM STEREO RADIO $18.00 AS IS
TH ESE A RE FACTO RY REJECTS TAKEN OFF THE LI NE FOR REWOR KING BUT
TH EN THE FACTORY CLOSEO. We have UNUSEO Solid State AM·FM rad ios with
built in AC supply, ex tra out lets for tape, mike, o r turntable. We furn ish the sche matic.
These un its made for console insta llati on . Each wit h minor defects but we can furn ish
most any part found defective .

Postage extra o n above. MESHNA PO Bx 62 E. Lynn Mass. 01904
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Semiconductor Supermart
• MOTOROLA. RCA. FAIRCHILO • NATIONAL. HEP • PLESSEY

FETs
MPF 102 JFET $.60
MPF 10512N 54 59 JFET 5.96
MPF 10712N5486 JFET VHF/UHF $1 .26
MPF 121 Low-co st dual gate VHf RF .. S .85
M FE30Q7 Dual-gate $ 1.98
40673 Dual-gate _ $ 1.75
3N 140 D ual-gate $ 1.95
3N 141 Dual -gate $ 1.85

NEW FAIRCHILO ECL
HIGH SPEEO OIGITALIC'S

9 258 Dual "0" FF toggles beyond 160 MHZ
. .......................... . $ 4 .65

9 58 2 Mu lt j.fu nction gat e & amp lif ier $3.15
9 5H90 3 0 0 MHz decad e cou nter , $16.00
A 95H90 & 9 582 m akes a n ex cellent prescal er
to ex t end low fr eq u enc y co u n te rs to V H F - or
use two 9528 5 fo r a 160 MHz prescere r.

51.60
1.60
4.00
2.00
1.60

make
1.60

16.00

CORES AND BEADS
T20Q.2 52.00
KW Balun kit only _ > • $3.50
T68-2 3 cores $ 1.00
T50-2 3 cores $1 .00
T50·6 3 co res $1 .00
T50-10 3 cores , $1 .00
T44-10 3 cores __ . " $ 1.0 0

BEAD SPECIAL
Ferr ite Beads 1 doz $1.00

,
•

~~~
INTRODUCING~ DEVICES AT
NEW LOW PRICES
LA3018 (Replaces CA301 8
LA3046 (Replaces CA3046)
LS370 (Replaces LM3701
LS1496 (Improved MC1496)
LS3028A (Replaces CA3028)
LP1000 IA new fun-type device to
LED flashers, audio OSC, timer etc .)
LP2000 Microtransmitter

THINKINGI~I:!Iia3J
R-4C

POPULAR IC's
Motorola RF amp $1.80
RCA y, Waudio $3.07
RCA 1 audio $3.92
RCA RF amp $ 1.77
RCA . . . . . . . . . . . . . . . . .. $6.66
Moto rola % W aud io $1 .10
High gain RF amp/ I F amp .. $1. 15
FM If amp Ouadrature der . $2.25
Hard to find Bal. Mod $3.25
Motorola 2-Watt audio $2.50
Mutt i-purpose wide band amp $1.25
Low noise preamp $ 1.50
Dual Stereo p reamp $2.75
FM mu ltiplexer stereo demo d $4.95

MC1550
CA3020
CA3020A
CA3028A
CA3OO1
MC1306P
MC1350P
MC1357P
MC1496
MFC9020
MFC4010
MFC8040
MC 1303P
MC 1304P

TR-4CSIGNETICS PHASE LOCK LOOP
NE561B Phase Lock L oop $4. 7 5
NE 5626 Phase L ock Loop $4.75
N 5111 A FMltF Demodula to r .$ 1.50
NE 566 V F unction Generator $4.75
NE567V Tone Decoder $ 4.75

Check us out

T-4XC

TR-22

Set of circui t boards to build
a digital clock $5.00

TTL BARGAINS

7400 . .•• .. . ....•.• .••. .. . .. . ....•. $.28
740 1 .•.•.. .. . . ... • ... ... ... ...... • 5.30
7404 •.. . . . .. . . . • •. • ..•. .. . ...•... . $.30
74 10 .. . . . . . . . • .. . ..... . . . . . . . . • ... $.3 0
7420 .. . .. . . .. . . . .. ..• . .• . . . . .• .• • . $.30
7446/7447 .•. . .. •. ...•••.•. . . .. .... $ 1.50
7475 •.•. . . ... .•..•. ... • .... .• •• .• $ 1.00
7490 .. • . . . • •. . •.. . . ... . . • .. ..• • . • 51.00
741 92 . . ... .. . • . . . •.. . .. • . . • . .. ... $2.00

NATIONAL CLOCK CHIP $12.50

NOW OPEN FOR LOCAL SHOPPING
STOP BY ANO CHEW THE RAG

1110 N. Scottsdale Road
Hayden Plaza East

P lease add 35~ f or shipping

Circuit Speciolists
Box 3047. Scottsd ale. AZ 85257

FACTORYAUTHORIZED DISTRIBUTOR FOR
Motoro la HE P - Circuit -Stick ~ t'tesse v
All devices are first quality and art' .
fully guaranteed.
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GAM has what your
repeater needs

8.2 dB GAIN OVER ISOTROPIC

8

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627-1010

Offset Side Mount Radiat ion Pattern
Reference: Dipole

•

Vertical Radi ation Pattern TG5-S
--- D ipole
•••• Isotrop ic

Ho r izo ntal Rad iat ion Pattern
T G5-s

---Dipole
••• <Isotropic

~

Electronics

ION FI LE WIT H FCC}

MODEL TG5-S
$1045 0 LIST PRI CE

Weigh t 3 % 100.

j
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Bill GOOBOUT ELECTRONICS

BOX 2673, OAKLAND AIRPORT, CA 94614
555 Timers $1.10 ea
566 BCO 2.95 ea

LED 7 seg. readout, .3 char size sim to MAN I 2.95/10 @2.50
Power Supply, 5V 2.5 A & 28 V 1 A RO Type 602-28B 19.50
BRAND NEW Flat Packs in carriers TI 730017400. Excellent
assortment includes gates, flipflops . 14.50 per 100.
Digital Flat Packs U-Test-M Factory refect .4.95 per 100
Small Memory Core Planes 3 types for experimental use 10.00 for 3
Small ROTRON SPRITE (muffin) fan 30 CFM . _ _5.95
Red LEOs, excellent assortment 2.95 for 12
Zener Diodes U-Test-M assorted , 2.95 for 100
1000 Assorted Resistors, Capacitors, Diodes including over 100 TTL
DTL & Linear ICs on PC boards 10.00
5V Digital Logic Supply Parts Kit with schematic easy to hook up!
Includes line filter, t ransformer rect if iers filter & bypass caps 3 terminal
regulator 5.50
12V SA REGULATED power supply parts kit. Ideal for powering
FM rigs. Everything except the chassis 12.95

Buy 10 IC's - 10% discount
Buy 100 IC's - 20% discount
All IC's tested and guaranteed

1.25
1.25 Replaces HEP 590
1.25
2.00
1.75
.45
.75
.75
.45

ICs, most TTL & LINEAR in stock - Send Stamp for FREE Catalog
CMOS OIGITAL LINEAR
74COO .70 CD4001 .70 LM 370
74C02 .70 CD4002 .70 LM 371
74C04 .95 CD4009 1.00 LM 372
74ClO .70 CD40 10 1.00 LM 374
74C20 .70 CD40 11 .70 LM 380
74C73 1.65 CD4012 .70 741T
74C74 1.50 CD4013 1.50 CA 3028
74C76 1.65 CD4016 1.50 CA 3065
74Cl 07 1.65 CD4019 1.40 ..__..:C;.;A..:3;:;08::6~_..:.:.:~ ...,
74C1 51 3.00 CD4023 .70
74C160 3.25 CD4025 .70
74C161 3.25 CD4035 3.00
74C 162 3.25
74C1 63 3.25
74C1 95 3.50

LINEAR VOLTAGE REGS
LM 309K 5V lA REG 2.00
LM 320K NEG Reg available in 5V 12V & 15V _ 2.25
LM 340K POS Reg availab le in 6V 12V & 15V 2.25
LM 723 Adjustable precis ion reg 1.00

TRANSISTOR GRAB BAG mixed NPN PNP 100 for 2.95

All ITEMS IN STOCK and will be shipped within 24 hours of receipt of order!
Include 5 0¢ postage and handling on orders under $ / 0.00, all others postpaid.

Sorry. N O C.O. D. 'so CA LIFORNIA RESIlJHNTS ADD 6% sales lax.
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FM27B

$479,00

We stock Hv-Gain,
Antenna Specialists, Hustler,
CushCraft and Shakespeare.

All 2 meter x tats
in stock . . . Bomar 3.95

•
•

:.~

•
•
•

FM-21 220 MC $299.00
••..,

•,
~
'"·-L _" ,_ '. . .".

oJ, • ~. ~ . ' . ~'l" :;-"':' ......""". , . ~ •• • • I . _ • . •

-t
.'•
-,oJ;.
."-,
~

SB-144
12 ch 10 W

$259.00

HR-6
6 meter 25W

S239.00

HR -212
12 ch 20 watt

$259.00

SCARPT·1A
2 meter RPT

$690.00

SB·450
12 ch lOW

450 MC

$399.00

EC-175
175 MC counter

$400.00
" '. '·"' ! '~·~',~· I . . ~E[.."" ,.~ .. '

'i
"

AR-2
80W 2 meter amp .

$100.00

826MA
12 ch IO watts

$398.00

SEND FOR OUR CA TALOG WITH SPECIA L PRICES

HR -2B NEW
12 ch xmt -rcv

15W min

$229.00

HR-220 NEW
12 ch 20W 220 MC

$239.00

I ~~!!~~
146A

2 meter walk ie
$289.00

SR815TH
25W 12 ch

•
$589.00

• , .J' "_0 ' , ', • • • • ,~. _ . . ..~•.' r_· ~ ·' ~ .', -. . .. ~- .;'f"= = "" .'.' '" ."' . ." . ... , ' ;";:/
, ...

• •
•••

.-

<
f
'..
••
•

•.,,

.,

,.
•••.'.

•
j ,
~

~
.~~

••
".,.'
t.

o,.
' .,
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U.
] .25
J .25
3 .25
'. 00
'.00
1.00

.". 50

."
1 .00
1.00
1 .00
1.00
1.25

U .OO
1.7 5
1 .75
'.00
1.00
' . 00

$ .25
1.005 f o r

These were
usee 1n the /
New York
Stock Ex-
change

LED's
MY-50 red emitting l O-4Om. '2V
-ef--

HV 50S 4 rOld LED l S-ll)()lna@2V $ . ao~ I(=- 1 0 f or 2. 50 ~
~ $ . 30

MY-l OB Vhibl. red 5- 7l::Jq (I av 10 for 2.50

$4 .25 ••ch

Each . • • • • • •• • $ 2 .50
Ten or IO(Ir• . . $20.00

GIANT "NIXIE"
Comes comple t e w1th Socket and 00100 ZOZ
Numeric Driver . Readab1lity 1n hi 9tl lIII 
eteet lt gtlt . •. Zoo footlamberts bright
ness:: All DC operation. Lon9 life w1th
no loss of bri ghtnl!SS . COlIIp.t1ble wfth
convent i onal so11d state circuitry.

$ 5 . 0 0 each

Only SZ .Z5

fU~11 2Gl~Gl I:ilJr:11TH(ll:i
Popular diqie.l di.pl.y tuba .
Thi. incand••c e nt five volt,
a aVen . eqIOent device providee
• . 6- hi9h n....r.l which c.n
be .....n fro- • diatanc.. of 30
feet . The tubol has ••tandard
nine pin ba..e (so l de n b l . ) end
• left hand deel..l point • •..

E.ch .••. . ..• • $ 3.00
T.n o r 1001'.. .. $25 .00

r:1111:i~
0-9 plus l .. tters. Rig ht hand
d.ei.. l point . Fl.t-Peck t ype
e••• •1.o1\9 ope ting Ula. IC
volu",. requi nts. Ideal
for pocket e.leulators : : :::

r:1111:i ..
S.ven seqment.0-9 p lus let t ers .
Ri9ht h.nd decilllAl point . Sn.p•
in 14-pin OIP socke t or Molex . 8
I C vol u",,, r ..qui r ...e nt.. I de.l •
for de.k n r pock.t c.lcul .tor.. :

NE531 0P UIp TO-5
NE560 phaS. lock loop DIP
NE561 phas. l ock l oop DIP
I<I E56 5 phase lock loop TO-5
KE566 functi on ",ener.tor TO-5
KE567 tone decoder TO-5
1<1£ 5556 op &lOp DIP
709 p:>pUlar Op ..p DIP
710 volt.g. eoIOpar.tor DIP
711 dual ooapar.tor DIP
72] precision volta9" requlator DIP
741 dual 741 op "p DIP
748 op &lOp TO-5
1J'Il OO positive DC requlator 1'0-5
1J'I302 op UIf volu",.. follOWOl r TO-5
1J'I1595 4 quadrant .ult!plier
LM311 cc.parator TO-5
1J'I380 2W .udio &lOp DIP
1J'I70] lU"-IF UIp epoxy TO-5
1J'I]09H 5V-200.a~ .. a uppl y TO-5
1J'I309K 5V- lA ~r s upply lOOdul. TO-3

.111:i~
Se ve n Seqlllen t , 0-9 p lus lette... .
Snap . in 14-pin DIP socket or
Molex. Operates with IC volt.",e
..equ1re..enu. Lonq operating li f .

.>0

.".>0

.SO

.".". SO

.SO

.es

.SO

."

.SO

.SO

."
l. 00

."1. 30

."
LI S
LiS
1.15
1. 25

' .00
. '0

1.60
' . 00
2 .50

2 .S0
1.50
1.10

looV SAHP . 50
ZDOV SAHP .60
300v~p .80
400V &AMP 1 .00

HH53
745 4
74L54
741.55
HfiO
74 L71
7472
74L72
7473
74L73
7 4 74
74 [.74
74U74
7476
741. 711
7480
748 3
748 6

74':11
7492
7493
7495
74 L95
74107
741 21
74123
74154

741 92
74193
74195

S • 35
.50

.".50

."• 3..,

.eo

.50

.".50

.50

."

. 50

.50
1. 75

.".50

.50

.eo

.". 50

.".50
1.60
1. 30
1.75
1. 75
1.1 5

."

.>0

.".eo

. 50

."

r:1 Er:1[lHY SI1LE II
ZS6xI BIT Randa. Access Memory
u y decoded·- - -TTl COIlPati ble

input and output . No clock or
refresh requ1red .

INTEL 1101 MOS
16 pin DIP-full data 256
I( per BIT--_. each •

22.56
7400series.00
,"00

'"74HOI

."."
14 L04

4!l04
140 5

4 H0 5
4!l 0 8

141 0
4Ll O

741Ul

'"."
4 [.20

74!l20
411 22

' '0
4L30

."
4H4 0

'"..,...
'"...
. 50
4H50
m
4[,51
41151
m

KErBOARD General $~,95

r~~E;pbt?'~~o-, ) ~~
tcecn-tcne , enCOding , ~
prograrmling devices .
Easy for paoel lIlOunt-
1n9· SfZe: XZltXI -

RECTIFIERS

~
VarD Brtdges
VS447 ZA 400V S.90
VS647 ZA 6~10

35A Stud 400v 1. 10
HR8IO SOY IA . 10
IH49g7 SOY IA .10
IN4001 IA . 10
IN4DOZ lA .11
1~4oo3 IA . IZ
IN4004 lA . 13

r-:-,=""'4007=~_Ill-..
R's

fRIZ2
tRIZZ
IR IZZ
!I\IZZ

CALCULATOR

IiL WL!5

5 05 CALCULATOR

ca.. and keybo.lrd coapl.t"
only S29.9~

3 CHIP CALCULATOR
Thi. calcula tor set provide. al l o f
th4 .l~tronic. f or an e i ght di9i t ,
floating point " aleuI.tor wi th le f t
h&nd e ntry. Keybo.lrd, d i.pl a y, clock
",e nentor , ...od dhplay driver h dl
~t need be added t o aake a c.lcu
~t ..ill .dd, .ubtract • • ultip~y ,

VI<!. d ivide . OVerflow and neqativ..
. i", na l. a re a lso prOVided . C~l .. t ..
i.,. t rQC: tion. to build . ca leuh tor
i nc 1ud«I . • • • • • • • • . . • • • • • • • • • • • • . • • •

Chi~ arod dau.--- ---S7 .95
Data on ly------------l . 00

"'T"O" " '~~~~

5001

12 d i 9 it di s play and ca lc.
fix..d decimal a t 0 . 1.2.3, 4, or 5
l eadinq zero suppre.s ion
.even s"""",nt mult iple""d output
true c redi t . 1qn di.p l a y
sin9 1e 28 pin ch ip

Chip and dat.-----------------SI4 .95
Data only (r .. f und abl .. ) - - - - - - - - 1 . 00

TM~' CALCULATOR "WJ:,o 7"" '''''''''' ' '
At.tr&c t.!v.,ly deuqned : : ~Ex"eU"nt c u f t .......nsh ip. /'
C• • • and ke y bo.lrd (designed .. . On" unit ). !
Cabi ne t i ...d. oY hl qh· impact pl• • tic
bel ... color w1 t h black bezel a nd

.-ber wi ndo.. . Ke yboard eo ndat. Ii'~~'~
o f .. J podtion d i d" . ..i tch a nd / ".
2S key. . 5 o f Whic h are used t or tf~ . .. ~:'. '
~ry func tion . 20 key. \In.y . 5 '':: __
keye ora"",,,. All key. lIOuntlfd on
on" printed ci rcu it bo.Ird....... 1l ~ wi de X 10 . 5- x 2 .9- h1 9h

Thi. llOCIulu unit 1s _ 11
.lIited for ou r calculator
chi~. I d eal for t hol CTS005

Chip and data , on ly $9. 95
Dat a only ( ref u ndabl e) $1 .00

BABYLDn•

4 0 pin c. lculator ch 1p ..ill add ,.ub
traet, mul tiply, a nd divide . 12 d iqit
di.pl.y . nd calculat ... Chain calcul
t i o n•• Tr'1Je c r edi t balance . 1",n out 
pu t. Aut ...tic over U ow indic.tion .
..h ed d eciJaal point at 0, 2 , 3. or 4
t.adinq z.. ee .uppression. COlIIp le t e
data .uppl ied. ..1th chi p.

u y ••
. r .. plated wi t h 901d Or sol d.. r

rder. for $5 o r " 1'1' will be ahip
pod prepsid. Add 35t for handUnqa

. u.",e f or _ l ler o rd" r. , re.idents
in ca Ufor nia a dd ..les t ax . IC 01' 

. 1'. a r ...h ipped ..ithin two workday.
f r ec. i pt o f o r de r - ki t • • r .. s hipped
i t hen t e n days of r ece ipt of or de r .

$ 10 .00 . 1ni._ On C. O.O;"(phona in ) .
(916) 9662111 Zit--- - 95608

P. O. Box J

Ca rmichael
Cal1 for n1a

EY !lACk (,l'ARANTEt: ON ALL GOODS•••



YOU'LL NEVER
HAVE TO BUY

CRYSTALS
AGAIN!

FREQUENCY SYNTHESIZERS \","'E~\~~~\.f"
"Of f ·''''-.JEi\~\

OE\.

MODEL' ST·140
Price : $129.95 ppd.
Te sted , guaranteed and
com p l e t e with mobile
mounting bracket . tilt
stand an d transmitter
matching k it .
NOTE: NY State residents
add sales tax .

CHECK THE ADVANTAGES OF A VANGUARD SYNTHESIZER OVER OTHER BRANDS...
• No mlc.QphO....CI, CMl be ulfil mobile 0\"1It. bumpy ro-dl; ,
• Reference 1'<JQuen(;y I n<! ",u, ious out pu t down 10 dB (eK clud'ng

h.monics 0 1 oUlput f'''Quen<:v which .re uMd in thoe , ..._ in !'!"
any_v.J

• " II OUtp!,ll ,.fQtieOClft _ ~.q.d d irectly f ,om the veo wUhou t ~
u . o f m u llip he" .,.;lIre~tore fr", o f sub-h.rmonin.

• Now ,""ao lable .... th outpu8 i n t he 6. 8. 12 IoI'ld 18 MM' ~
IcOf"~ondo"9 10 144 MM, . d'" .e~ingl lor direct 1Ubstitutoon of
Ir..-..nittl"9 ervnlltls. MOle OUlPUl frflJuenQei _ bfo"9~~..IIbIe_
ClIlI us If you don" see ...nil' YOU~

lit Entire frlJqUef'CY~ on-lIne in cJ.. digttl. No 9-'f'SIWO"k or ...." ..
~;tioM Thumbwhwl _ Id'>ft provide fasl• .-:aI'''. "'eI;tion of 1000
cha'mirls ,n 10 KH, . 1lfl>S from 140.00 10149.99 MHI.

• 50 onm ou~ul IoI'ld imped..-.ce ,._former lut .110.., uw It "'I' d.n..
Irom If_ l te• .

• M. in ll ,nl .n lCCur.: v 01 .0005" IS p¥u pe. m,lIlOnl (W.r thr ...t,•••...,.
o f · 10" 10 +6(( C. ..... th • prwcilion Iemper.I\l•• CornpInsl tId Cryl tal thlt
'I'quirl'l no ov.n. Ope"t" It 5 MHz. for 'My ch-.:king with ~V ...ct
, nclu~ . " '0 trim me r lor corr-.:t ,ng long I~m '9'''9 d.ilt ,

• Fast r"pon. t,me 01 only 3 mil~wcondl lor • 10 KHz. "III dl..,. in
Irequ"",,v ..d • r~te control . lI"tId outPU t ""Pliler lor pultt ,tO·I.lk
opeBloon.

• No hunttn9 or 1.1Ie Iock l It ..... th IIOf"II o rh@orlVnthft'Z,"

• Operll" Irom 10 10 15 VOC. 3 prec",on ~lllon . li " onpul
wolt. lluc:tu.tKlftl,. c.. IIko t. u.... on 11 0 wol ll AI; _th 11 12
wall 1/2""p~' supply .

• Smlilen ..,. 01 " V cornmen;'" IVnme.Z... . Onlv 1·318·' ho9h. J.5nr
wide. 8" long.

• All le'I •• mounled in h"" QUIII'IV insuI. ted IOCk.1I and •• P¥tI ...
morkl'd.
".nullClu..-d b V VAr-l GUA RO LA8S "lIow.nl'd for qu.liey 1_ "'52.

NOTE: Our 45 MHz receive synthesizers are now in production. Call us for details.
IMPORTANT: When ordering be sure to state the output frequency you want.

PRE-AMPS CONVERTERS VHF FM RECEIVER

11 CHANNELS .135-250 MHz

• 11 crystai·controlled chan
nels. Ava.U.able in your choice
of frequenciel from 13~2M

MHz in anyone selIIlent from
1-4 MHz wideeI.F. band·
width (channel selectivity)
available in your choice of
±7.5 kHz or ±15 kHz.• S·pole
Quartz filter and a 4·pole cera
mic filter gives more than SO
dB rejection at 2X channel
bandwidth. Frequency trim-
mers for each crvstaj • .2 to .3
J1volt for 20dB quietine. Dual
gate MOSFETS and inteerat·
ed circuits • Self-contained
sp eaker and extemal speaker
jack. Mobile mount and tilt
stand. Anodized aluminum
case, 6 " x 7" x 1·3/S".
Model FMR·256-11 price:
13,-lS0 MH z $119.95
181-250 MHz $129.95
P rice includes one .0 0 1%
crystal. Additional crystals
$6.95 each.

V.ANG U.AIlO

40 dB GAIN 2.15-3.0 N .F. 0 1150 MHz
2 RY ltal.' with tranllent prot-Kted
dual.... te MO SYETS &lve thll conv.J1.er
tb. blIb ••In . nd: lo w n obe YO\l n . ed (ew
lIClIYI,n....ry ...&11 "n.aII. The mi aer
I t.q. II &lao • d\lal ...te MOS FET u It
IP'"tb' reci\lClI IPW"IO\llI mixlnl prod\lcta
- ao..... by u mucb .. 100 dB over lb.t
obtained with b lpol.a:r ml IlIn. A b ipolar
o.:ll1ator u.lli nt: 3n! o r ~th overtone
p h ' loin conall i. foUo wed b, • bar
mo lUc band p•• rut .. .. a nd ..b..... n.. re'"
... , .n addi tional . m p lifier is used to
....u th.. correct . mOu. n l 0 1 d.iv.. t o Ih.
mill A v.i.labl. in ,our choic.. o f input
frequ ..nciu t. om ~-3SO MH z and ..ith
. n, outpu t 'OU r hoo... within lhis fIInee .
Th.. usable b andwidth is app.ox . 3'll. o f
Ih . input fr. qu..n c , with. m . ximum o f
4 MH z.. Wid... b andwidths an aVl ilable
o n aped,1 o r d ..r . Althoulth an, fr..qu ..n 
c , combinal ion il po_ble l lndud in.
conv..rtina; up) b " 1 •.....uu obtain r<l
If ,ou cho~ an o u t p u t freq nc , not
mon than 1/3 o . I• • t han 1 120 of t h ..
Inpul 1""Qu...n .., . E ncloSt'd in. 4·3 /8 ·' ..
3 " .. 1·1 14 ·' aI.. minum e.... wilh BNC
receptacjes. power and ant..nna trans fer
l wi t ..h . Thou.a,nc'!l 0' o ur conw.rten are
n ow in ..... b, sa tiaf ir<l e...to~rI. rnan,
of wbo m are l overnment ...encl,1 and
univ ..ra.itirs .
M o d ..1 407 prke ,
6 - 200 MH z. $49 .95
201 -350 Mill . . .... . .• • • . .• $ 54 .95
Pricn in clud.. .00 5'll. crylta l. A ddi tional
cryltab '5 .9~ t'ac h .

HIGH GAIN. LOW NOISE
35 dB power lain. 2.5-3.0 dB
N F. at 150 MHz. 2 stale . R.F.
protected. dualJlate MOS·
FETS. Manual pin c ontrol
and provision for AGC. 4·3 /8"
x 1-7/8" x 1·3/8" aluminum
case with BNC receptacles an d
power switch. Available rae
tory tuned to the frequency of
your choice from 5 MHz to
350 MH z with approximately
3% bandwidth. Up to 10%
B W. available on sp ecial or-.
der.
Model 201 price:
5-200 MH z $24 .95
201-350 MH z $2S.95

HOW TO ORDER:
All !he ill... on Ih.. page .. ....lIillbie only Irom
V....""' ...d lb. for rwceive~ If><! COlW'Inen. st.1e
rnodeI inpol l and OUlpul '.1<1.......,;,,1 and ~d

wid lh _ re appliCAble. Remi l in /ull. inc lud inv
..lea Ia ~ il VOU " 1ide in New York S lall1, d irecl to
Vangua rd Lam . P" c," include pOlt"lla by . egu lar
p..-cel pml. f o r ai. mlil Or apee;'" deli"".... include
..Uri arrooUnl: e~ce" wi ll be relunded. Send
m oney order 0. certified check for /lIler ....ipmen t.

A 0 LAB
Call 212468-2720 for fast C.O.D. shipment.

196-23 JAMAICA AVE. HOLLIS, N.Y. 11423
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231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28' . VSWR 1.5:1 52 ohm
feedpoint. Extra - strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con
structed of heavy gauge seamless
aluminum tubing.

231

267

the
2 Meter Fixed Station

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain . Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band
width great for repeater use. Center fed for best low angle
rad iation. DC ground. Complete with plated steel mounting
clamps.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM's dream come true. With everything you
need for top fixed station performance ... toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations, fixed or mob ile, without access to a
repeater.
The right antennas for the new FM transceivers .. . or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want .. . and the top perfor
mance your transceiver 's ready to deliver.

For the most powerful antennas under the sun

268
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362

341

338

340

from iJln
Antennas with real PUNCH!

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN ELECTRONICS CORPORATION

Dept. CK. 8601 Northeast Highway Si x Lincoln , NE 68507
402/434-91 51 Tel ex 48-6424

340 3 element high perfor
mance beam. 9 db gain. Co
axial balun. Special VHF
Beta Match configuration. ~==
Unidirectional pattern.
VSWR 1.5:1. 52 ohm imped-
ance. Heavy gauge alumi-
num tubing and tough alumi-
num rod construction.

341 8 element high perter
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14'. VSWR 1.5:1. 52
ohm feedpoint. Heavy gauge
commercial type aluminum
construction.

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubinq: radials of solid alumi
num rod. VSWR less than 1.5 :1 . All steel
parts iridite treated. Accepts PL-259.

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed. Broad band response. DC
ground.
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Prtce
2."
S.75
L"
L"
L"

. 7S
LOO

l58
l ..
l"
Ln
u.
I. >I
L>I
1.>1
2."
l .....
L"
. 55
. 55
. 58...
L"...
L"
2.55
2. IS....
2.35
2, 15
1.75
a. ~
2.10
2. 55
LIO
1.20
L85
LOS
LOS
LIO
U
Lm
L40
LBS
LBS
LOS
L"
2, 15
2."
<00
LOS
' .00
LBS
L>I
L>I
2.00
lOS
l40
l"
l40
In
2.111
LOS
'.10

;;aai
10/1. 50 ,.J '"

10/1..00 ~
10/1..00 :: ..:1 1:10 Clo Po
10/LOO . a~ft~
to/l..00 .5 :t:t ~ ~

10/1.00 ;J~~~~
1.00

~ .............
m......
2.5 Alnp.
lAm.

Elrd SIup Pbr 43..,..
4 2, SW 105-I2OMC 20.00 ea
I 25W 5O-125WC 20.00_
3 25W 2OO.500MC 23.. 00 •
1 2500W;l-:lOMC 25.00.

Bev.. SeIDl_ Dl.llpla)'
D1,,- 707 LIlron1lC .. 00
,MORlOA MotoNla 3,00
MAN 1 Man.,.., 3.00

Motoro It. BrldCH
MDA962-4 seov
MDAlSiI·5 «lOV
MDAi62-1 50 V
MDA9f1O.' 200 V
MDA920_t 200 V

Pm.
.1.75
".00
".00

Ill......
I.. 5A IOOO PiV
L 5A 800PIV
lNi l4
lN4148
INlI90

IN''''3000 DIV 7SOMA

35.00
".00
87.50
12S.OO

20V
"V
JaV
20V

IS. OO
IS. OO
15. 00
15. 00
IS. OO

" . 00
".00
' .00
3.00

3.00
' 00

Power Varaetor
Power Varacwr
Microwave Tuning
Microwave Tuntng
Mlcrowave Tunlng
Microwave Tunlllll:

ICC·2 GE RF Transiswr - PNP_7SO MHz·300 MW
ICC-3 GE RF T ranllislor - PNP_2SO MHz-300 MW
ICC- 50 51 RF Transi"'or - NP N_2SO MHz·4QO MW e ...."
ICC- 51 51 RF T ransistor - P NP·I50 MH:I;·600 MW " ..
ICC· 52 51 RF Transistor - PNP-200 MHI.·400 MW A.~
ICC- » 51 RF Transistor ~ NPN· 200 MHI.·60 MW 4:~

ICC_54 51 RF Transistor - NPN_30 MH&_' IO MW a..r(tt.,
ICC- 55 51 RF Trans istor - NPN·2IOO MHI.·'IO MW ""'fil'
ICC- 56 51 UHF ~il1a1or _ NP N· 750 MH&-3iO MW
. CC_57 51 RF Transistor _ PNP-2IOO MKI.-'IO MW
ICC-134 GE Diode IIN34.\, lNl5O. iNS'" lN2Il5, 1N64)SubsUrute
ICC-lSI 51 PI:lwer Redllier ·9:ud_50 PlV-15 Amps
ICC-I54 51~er-A.lli.al l.-d-SO PrY.! Amp
ICC_I56 51 RectUl.er-A.lli.a1 u-d-:iIOO PIV-I Amp
ICC-157 81 RectI1Ier-AUaI ~-400 PIV_I Anip
ICC·I56 81 Rectifier-A.lli.a! l.-d-800 PIY-I Amp
ICC-IU 81 Rectifier-Aletal l.-d-llOO PIV-3 Alnps
ICC~I70 51 Rectifie r-Aletal Lead-IOOO PIV-2. 5 Amps
ICC-230 GE PI:l_r T..-nldstor-PNP_io_'_5 Amps _ 90 WaHa
ICC_23 1 GE PI:l_r Tnnslstor-PNP...f.o-,6-IS Amp-' -ISO Wattl
ICC.232 GE PI:lwer Tnnllistor·PNP·to-~-7 Amps - IlO Wattl
ICC·236 GE General Purpose PWR Tranaiaor - PNP-60V_3 A.
ICC-240 81 Power Transistor - NPN.3O(JV.5OI) MA _ 10 Wlttl
lCC_241 51 High Po....er Tranfti.or _ NPN-I60 V 5 Ampl-40 W,
ICC-242 51 Med. Power Transistor. PNP_60V_3 Amps·8 Watt l
ICC_24' !II Med. Power Transistor· NPN·60V_3 Amps-8 Wattl
ICC-245 51 Med. Power Translaior_ NPM-SOV-3 Amps-30 Watt .
ICC.246 SI Med. Power Translaio r- PNP_60V_3 Amps-30 Watta
ICC-250 GE General Purpose Tnnaistor-PNP·Med, Galn-200 MW
ICC_2S1 GE General Purpose Tranllstor.PNP_Med. Gal.n_200MW
ICC-2S3 GE General Purpose Tranftistor-PNP-Med QUn-225MW
ICC- 254 GE General Purpolll' Tnnatator_PNP_Med Geln-22SMW
ICC-3iO 51 Unij Wlctlon Trant.l llOr _ 300 MW
ICC-631 GE General Purpo.. Audio Ampll..II.er _ PNP
ICC_632 GE General Purpo.. Audio Ampll.ll.er ~ PNP
ICC-633 GE General Purpo.. AudI.o AmpUller • PNP
ICC-637 GE General PurpoH RF-PNP
ICC_ll38 Gf: General Pu rpose Drift-nell! _ PNP
ICC-631l GE Gmeral PurpoH Dri.ll. n ell! _ PNP
ICC_ll4O GE Genenl Purpoae DrlI. Flekt _ PNP
lCC-841 GE General PurpoM RF and Audio Amplifier - NPN
ICC- 703 51 General PurpoH Audio Po wer Ampll.Aer _ NPN
ICC-'I'04 SI Genera l Purpo.. Audio PoW'er Ampll.ll.er _ NPN
ICC-70ll 51 General Purpo.. JuMlio Po_r AmpU.II.er _ NPN
ICC-7tli 51 UHF OecHlator , Mixe r, RF Ampll.fier _ NPN
ICC-712 51 Low FreqJency O.cl llawr. miller. RF AmpUller _ NPN
ICC_714 51 Hi Vonge Audio AmpUller _ NI'tl
ICC-715 81 Ge=>eral Purpo.... Lo_ Frequeney RF and JuMlio Amp _ PNP
ICC-716 51 General PIupose Ned, Current AmptLfter l&lld Swttch.PNP
ICC-71i 51 VHF/ UHF O.clllator, Mixer, RF AmpUtle r _ NPN
ICC-721 51 General Purpose JuMlio Ampll.ll.er _ NPN
ICC-724 51 General Purpose JuMlio AmpUtler _ NPN /
lCC-728 81 Genera l Purpose Audio Ampll1l.er _ NPN
lCC-729 51 General Purpose Audio Amp11tler _ NPN
ICC-?38 81 Genera l Purpose Aud:1o Ampll1l.ar. NPH
ICC-SOl Fleld Effect Tran".wr Audio - N Channel
ICC-S02 n eld Effect T rantl.wr • RP-N Channel
28A65llB/81 Gene",,! PurpoM Po.... r Ampll.A. r-PNP IlOV 7A GOW

Micro......e Semlcondueton Corp.:
MSC2001 I 2 GH1:
MSC3OO1 I 3 GH1:
MSC4001 I 4 GIb.
MSCto03 2.5 4 GHz

Mlc:ro....... RP Tra.n....torl
Communication. Corp. :

PIN Watta(e Frlqll.ney Vo....
01-28 1 400-lXlO Mils 28V
DHl-1ll to 400-IXIO 1181. 2llV
E1-28 I 1_2 Gliz 28V

Motorola IC.. RTL. OTL. ECL.
Some tn ll.mlted q,aarotlt)'.

•

15.00
' .00
".00
40.00
2.00
2.00

" .00
" . 00
' .00
18.00
15.00

' .00
' . 00
lOO
' 00
'.00
2. 00
10.00

."lOO
'- 2S
' .00

"2.00
' .00
~. oo

"00

MCJl)1l l. 00 8 18 1.00
251 LOO 827 1.00
252 L 00 830 2.00
253 1. 00 832 2.00
255 LOO 833 3.00
256 L 00 BSA 3.00
259 LOll 837 3.00
262 1. 00 839 3.00
302 9.00 844 2.00
304 4.00 845 3.00
306 6.00 848 2.00
308 10.00 848 3.00
3S1 3.00 849 2. 00
352 3.00 8S1 7.00
3S3 4. 00 853 2. 00
3S4 1..00 8 5S 2. 00
3S5 2. 00 862 1..00
3S6 2.00 880 2.00
3S7 2. 00 889 1..00

g U8 7.00 9 30 4.00
367 4. 00 944 4.00

iii ~:~ ~:: ::: :::
-. g 62S lOQ Kl J) 1..00
9 - 683 I 00 ](114 2. 00
" " 2c c 66S 1..00 J)15.00
~ Sl 667 lOO J) X1 1.. 00

. ... 670 1.00 J) 23 L 50
677 I.. 00 J)96 2.00
678 1.00 1125 S.OO
8711 1..00 Ull3 3.00
680 I 00 1223 2.00
681 2.00 1302 LOll
682 2.00 1511 8.00
715 1..00 1802 .SO
717 L 00 1808 . SO
723 I.. 00 18to . SO
724 i.oo 1811.SO
72S 1..00 2363 S.OO
726 I.. 00 3002 I.. 00
727 L 00 S061 3.00
729 I.. 00 4000 2.00
770 I.. 00 4008 2.00
771 1..00 611ll M).OO
780 I.. 00 8802 3.00
788 I.. 00 11708 I.. 00
787 I.. 00 11718 I.. 00
7IB I.. 00 1m I.. 00
Ttll I.. 00 1l7X1 I.. 00

:I Ttlll I.. 00 14010 1. 00

~ ~ ~rIC. 1.. 00

'T'" ftIo.~ 702 I.. 7S
~V> 747 2/1.00

~ 70 3 1..00

,~ 1l~ :~:::
~

M. cro..... Diode.
FET. Price sea. Vartan

::: t~ V~~::~ LOS VAS21 ~ Recowery
. 50 c:z: VAS31 Slep Rec overy

ZHS821 1..31 Tle:lAZ 1..00 =- VABIOO Stanoa rd B1mode
2N4343 .75 t VAIlWI Stanoal'd B1mode
2N43Il1 2.30 .. C12 VABlI2 Stanoafd, B1mode
mUS2 L 42 - .!l Sl.~. 8.~ 8.8." Motorola
2N4166 L 31 • • z: MV"-5 <nN .......... ~!:o < "'"
2N5460 . 42 C _ MVIB08
2N5465 . 63 f-o .-:II MVIB62D
2NS556 7.00 ::: .. 10 ~ ~ :!? ~:;: ~ = MVIIS3B
3NI40 . 74 1:10 _ ;J N":"; g; ,,;.. ~ MVI864B
3NI41 1. 00 III 02 ::<"N S MVII68D
Pol FEIOOOO • 82 :c r ..._ "' lP ... _
MFE2001 •U .!I on e ~ ~ ~Ren TTL IC. 7400 Series
MPFl02 . 4S a ....- 1400 , 7410,7430,7440. " ". 7453. 7460 .25
MPnZO 5S Q 1:Ioll.~~~~ ~. l5 lol ~ J&l J&l J&l J&l = 7474, HHOO, 741104, 74HIO, 74H3O, 74H4O, 74H 53 . 45 ....... MCI3S5P

:l1 x x x X:C Eo-! 7483, 7495, 7496 .55 (ll) MC! 519G

' /I. ..
3/6.00
3/S1.5O
3/%0.00
3/6,00
.3(9. 50
3116.00
3/24. 00
3/40.00
3/SO.oo

10,00
'.00
" .00
LOO
2.00....
~.OO....
~. OO

I~ OO

LOO
LOO
LOO
2.00
LOO
.BS
LOO
LOO
LOO
LOO
LOO
U.
LOO
2.00
2.00
L"
L"

Motoro'" RF Tnnal.8tonJ Sale
(Unmubd)

Cl<, ....
:18'12 2NSSlle
384 2N558t
lU %N551lO
48 2N551l1
221 2N«l80
280 2N1lI81
174 2N1lO82
174 tNOOS.:!
260 moo8.
50 2N8166
PIOlllIe do IKIt mU :

wn:S«l
MJE305$
",JElQV3
MJEWO
:rW41l13
2"'4910
D14812

ON""2N3T'?1:IS. '
2N37' .
2N3055
2N1545
:IliUM
2NI358A
:""'905
U841'

Motorola RF Transhtonl Sialt"
(M ar k8d),.,...
ZHI692
2N16113
2N28 51
21(2887
21'1 2947
2N3Q25
2N3i50
2N407:!
2Hel73
2N5109
2NSn7
2N51'J9
2H5S1S
2N5590

ON''''2H5849 /
MMI622

2N"5862
2H511U
2N5591
2HtI084
MMI688 /

ON608'ON.,,,
:lHBI3S
:lNSI6S
2NUee
MM1~

MMIlI01/
21'15842

3 MM18Xl
1 "),11851
as KMltlS
1000 MMIOOll
1 YRm7
.. ),lRmll
11 MRn04
20 tNlIlSl
24 2Nl!DU
25 INlIlI3

~

II...,
so
33'

S&R

II
1
40
2
2...

Enterprises
1344 E. ·Indian School Rd.Phoenix, AZ 85014
(602) 277·2112 ~

This Month's Specials".

Q< ,,,
1
2

•."
"""2
1361
1",.
1

"..•
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WILL
Check these bargains and compare our deal with others...

DRESS UP YOUR RIG and keep t he XYL happy with these modern
control heads. These are made by RCA but will work with a ny rig if you
do a Iittle soldering.
Conta ins a DPST swi t ch , and two 20K pots for volume and squelch, all on
concentric shafts, and an Amphenol mike connector.
The multipl e frequency version contains the above plus a four position,
two pole rotary switch , and lots of room left inside for extra boards for
scanners and toneburst generators.

Single frequency control head only $4.00 postpaid

Multiple frequency control head only $5.50 postpaid

Handset hangers with built-in mu ltiple pole switch, only $1 .50 postpa id

Mikes only $4.50 postpaid

andsets in very
ood condition $6.00 postpaid

ADD MORE TALK POWER with these like new handsets and mikes. Both
have a transistor preamp built in and come with coil cord and Amphenol
connector.

TERMS: All items sold as is. Illinois residents add 5% sales tax .

Send your check or m oney order today to DuPage FM Inc.
P.O. Box 1
Lombard, III, 60148

If you have any quest ions or are looking for something specia l give us a cal l. Just ask
for Bill Lester. Our easy to remember (for us l Telephone is 312·627·3540.

SPECIAL NOTE TO CATALOG HUNTERS and those who like having
price data handy for future needs: LOOKING FOR A UNIT? No matter
what your needs are send us a postcard with your name, address, phone
number, and a description of th e unit you need - We'll do the rest -
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RESOLUTION ll2ll 1•..-, S,....,.d TV Of CCTV tKOo'd,ng
VIDEO ' InPut _ OUlllu' 1 .0V p.p , 75 ohm., unbo...,.",.,

G,U'" lit.., 3.ll MH, !teIl· ,~. 300 10"".
plu. HOI' . 'e",,",u""".

AU DIO M,ke 0' 10 ... ,npun. 60- 10.000 H, 1,"'1. ''''11I'
POWER R EOUI REMEN TS 110V AC, 95 wattS
DIMENSION S IS 31S'" W. 10 3116"' H" 15 11116"' 0
AGC 0' Menu. 1 Aud'o & V,deo gain
POWER R Ea UI R EMENTS , 110V AC, 9 5 wa tto
WEIGHT . 6 5 1ln.

SPECIFICATIONS

RESOlUTtO.. 515 I.....
V ERT ~REa 6OH,tEIAI

HOR . FREO 15.700 H••EIA)
VIDEO OUTPUT 1,0 P-fl. 15 oIwn. unbol_
MIN: I L LUMINATION ]0 I.. ..
v .eWF IND ER 1 W' 1,"CRT w lrnag."f",,)
LEN S: &: I loom F2 - n
SHIPPING WT ]S lbo .

CAMERA '

RECORDER :

AGe. AYdoo '" v .....
RESOLUTION !i:l'5 h,,", HQR' RESOLUTIQr<l 300 I,.....
A,UDlQ RESPONSe 80·10,000 H•.
POWER REQUIREMENTS ' 2\, DC, 10 _,'"
BATTERIES: :t!JG. ] /U R.::t..vrbe C nol _f"'~

CHARGER Modool 10!i9(l!; e","·,n 2: I EtA Sy"" _'.'0<

LIST PRICE (1972) $995.00

OUR PRICE (NEW) $450.00
(USED) $250.00

Experimenter's Special $125.00

LIST: $1595

OUR PRICE (NEW) $550.00

RECORDERS

BEll & HOWEll Model 2966 - SHIBAOEN SU700VC
(Assemble. Edit and Stop Motion)

This video recorder will record directly from a standard
TV set or a TV camera. It will play back over your

home TV set. Audio may be dubbed onto the
tape. A 7" reel (2400') will record 1 hr. No

home VTR unit under $1000 can match
the quality and capabilities of this unit.

SPECIFICAT IONS

MAINTAI NANCE
M ANUAL $5.00

VIDEO

BEll & HOWEll MOOEl 2965

This is a portable system and comes with
recorder, camera and charger. A TV monitor
is built into the recorder. Camera includes
built-in Microphone and Zoom lens.
Recording time is 20 minutes on 5" tape.
Recording is both video and audio.
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9519 MAIN STREET P.O. BOX 463 <\

WHITMORE LAKE, MICHIGAN 48189 --::. .,so"·<#' .
ace \0' ~,f

(313) 449·4367 '!I< ••o,o.~'</'i
'1_"""""4

COMMUNICATIONS UNLIMITED

All sales are final. Cash with order. Shipped best way . Add $20.00 per VTR and $12.00 per
Porta Pak for shipping - excess refunded.

New machines have standard Japan EIA 8P connector to ma te with all popular VTR monitors.
Used mach ines have all coax and cannon xl connectors as shown in the ad shee t. Used machines
do not have AGe or edit abi lity but are otherwise identical and interchangeable.

,-- - - - - - --------------------1
I ORDER BLANK I
J Please rush Sell & Howell modells 2966 Sell & Howell modells 2965 I
II Rolls. Video Tape Satter ies Color Adapters IIPrice _

I II to : Nam e Shipping I

I Address Total I
I CIty State ZIP IL ~

RECHARGEABLE BATTERIES - New, for Porta Pak . $36.00 a set.

COLOR ADAPTERS - limited number available, will work in almost
any Black and White VTR to convert to color.
record-playback $275.00 ea. prepaid.

NEW NAME BRAND VIDEO TAPES - 2400 ft. (1 hr.) any quantity
available, shipping wt. 2 Ibs. $25.00 each.

CONDITIONS OF SALE:
NEW EQUIPMENT - sold new, but as is. Guaranteed to be new and in

good working order. Replaced or repaired by us
if found defective upon arrival.

USED EQUIPMENT - sold as is in good working order. NO warranty.
All units checked prior to Shipment .

EXPERIMENTER'S DELIGHT - used as is repairable. Physically intact
not beat to hell. but requiring some work.
Problems and probable causes listed with each
machine.

PARTS - available at near giveaway prices, through us.
SERVICE - units can be serviced by any competent video technician,

as well as through Bell & Howell AV Service and
Shibaden in Melrose Park, Illinois.

QUANTITY DISCOUNT - on orders of more than 10 machines.
DEALER INQUIRIES - are invited for sale of new equipment.
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NEW and SURPLUS
and

ELECTRONICS FOR THE HAM
EXPERIMENTER

100)(1I, 11 I

WAHl;

$ 19 95

4 9 5

MODEl 39 16

Other Mod"l. Av.,l.ble

COMPLETELY PORTABLE

H~"'TS IN $ SECONDS

SOLDERS UP TO In J OINTS
OR 'IORIO PER CHARGE

RECHARGES AUTOMATICAllY
IN ITS OWN STAND

NO AC LEAKAGE OR INDUCEO
CURREJ(f TO O........OE OELICAn
ELECTRONIC COMPONENTS.

•
" DIP CLIP; '~ IC TEST CLIP

fO R I . OR 16 DUAL.IN-li NE PACKAGES

Th. "",", C'." ..._ ..,~ •__ t o _w """' ". ..
.... """". to J<", ,. " .. 0'''. Tho """ ~ ...u<.. ". ...."""." 0< .........,,, >h...... ""'". , .., , <i'.
'u.' ..""'*'''''. ,..,_ "'" "" o"~ '" "'"_ "" "'''''''_,.."n,

Greatest advance
in soldering since
electricity ...

$ 9 3 0

I'OO!L 111

COMPLETE WITH RECHARG ING STANO, rINE TIP AND
INSTRUCTION BOOKLET

5 VDC
3/4 AM P

POWER
SUPPLY

K I T

12.95

." .............-

MODEL SW-I06l9 con'a,ns 61 t lSW Il Solld-Sla le sWltche.
lncludln\l key tOP". ROM encoded Into EBCDIC .

US£S 1M!: isrrsr STATE-OF-THE-ART THREE TERMINAL R£GUlJITOR
CIRCUITRY.

$50Qf!

MICRO SWITCH

MODEL RW-OlllS conlalns ,6 t7i\IMS Reed swltohes lnclodln\!
l:ey tops .. diod.. encoded Into EBCDIC ..

fou, digit "l.. ctronlc clock LSI clrcult In 40 ptn DIP.
D<!slgned IOf direct output to Uquld Crystal Display.
InterM I options include: Alarm. Snooze .. Seconds
DJ,pley. Rue', and 24 hour 0Pefatjon.

HAS INTERNAL CURRENT LIMIT, THERMAL SHUTDOWN .. AND'
SAFE -NItA CO MPENSATION.

ffi 14 9 5

A LPHA -NUME R IC

KEYB O ARD

MOS DIGITAL
CLOCK CHIP

SIZE:

3 .$5")(6 .20·)(2 .12' (t!<
lt ',

'!';'t,;. ...

Deluxe Electronic
Equipment Enclosures

. n..,.
••••....•.,.
I,"...••••••••.......
u,,...

lHO
2tHO
2'.00

v..,..
o' u . ....o .. .

",;.,~ .. ,.•'... . > ~ . ," ...,,,..,, ." ...
• • ,,, •• ,""""" .... ...".t ..."" ...... .,'" -,,, ' ' ';''0 ...' oJ<, • .... • • _
." • OJ; • • no
M, ",", .., '''' "0"

" , " '" "' >do V ... _. 'll'"O Oc.,"_ '_
, !Ill , • "' , • ,e",' .''''1
, • 3 '/1 •• ". ",...... 0."'"
·'I· ·7'ta ·'IWI"'''''''II '/ll '.'j8 ."JI'
II 1,.. 6 1/.. I" ".

"MA"'
••J"
"'M"
··t"
"u"

..•..

.'.""C"
"0".....
.., '

"0"",,"
"0 '""", "

..0.... .. " ...~' "

:n:.0
,
, EEl···--.

~ ..~u~", • - .-
01"£"510N .... ICE

HODEL '. ' ."' " ' ..' I _l~ "~99 ,OO-UP

9°5- lX ... , . }7 1• In , . 7~ '2. 2 ~ ' .~ 1.9'
9\Q.XX ... z, 00 1. ,n ".}7 l.}O 2.U , •95

915-ll ... '.00 1.1n '.}7 2 .~O ".<, e,~
920-ll .ec '.00 I • '72 " .}7 <..., 2.25 e, ce
9}o-U ' .~ ' .00 I .7'j.O 5.37 ".75 2.n z.}}

9"o- XX ... s.se 1.172 5.95 2 .65 2.'" 2 .25

950-1X , .}8 6 . 50 I . ? loQ 6.6? '. \ 5 2.89 2 .61

JlHEN OPDollINO REPLACE xx JlI'l'll n LnlO COl.O!l coot:

H~rnAL • " , RED. 60 , lJo[llijl • 70 , ORtEN. 90

•• ..,~h' 9,e-.60 ( """~l 9}O wHh PED r'B• • )

NOBEX LD::.L:....L.:::..L.:CJ..::..L.:CL::CL::J...=.J

alpha-numeric
display bezels

KA ELECTRONI C SALES
13'2 SLOCUM STRE:E:T D ALLAS. TEXAS 75207

12'4) 747-3230
747-1660;>

WRITE FOR FREE CATAL OG.

VIS IT OUR STORE SATURDAY FROM
lOAM to 4PM . L OCATED OFF STEM- ~.
MON S FREEWAY NEAR OAKLAWN. ,.

J.W.MIUEA Cw .

OTHER DISTRIBUTOR LINES : [ EB.!"~~ I.~ I
.TAB BOOKS
LUMINETICS J!,Flili fitr!al£lIie &1I1fJ1U1lf

~H.~._~m.T.'._~.T_o.W_o:HL. ~~~M:"~:~~'_
IIU _ . , ~ Sllwnn WRAOI ACO~pO ~Allon

106 73 MAGAZINE



'h,p ,I--....~.,...-.

:0 ~~~,..
11l.... ....~D

$1.49 'II"...
HIGH POWER
TRANSISTOR 3 fo r $3

WITH HEAT SINK

• ' aclory M arl...d

1 .65
1 .95
1.95
3 .50
3 .50
2 .05
2 .10
2 .10
2 .10
2 .10
2 .10
1 .20
4 .S0
1.20
1.9S
1 .95
1 .9S
1.3S
1 .50
2 .10
2 .65

107

..,.
. $ 1. -1 9

•••
1.49
1.49
1 .49

•••
1 .50
1 .50
2 .25
1.50
1 .95
1 .95
1 .95

•••1.49
•••

3 .7 5
3 .7 5
1 .95
1.50
1 .50

'TIME

NATIONAL 'OP' AMPS
BUY ANY 3 - TAKIE 10 "'"

T'II. De scriptiono LM ·300 SUlN'r 723 \I . r.lt.o LM ·301 Hi ·performanc. a m p .o LM · 302 \l ollalte f o llo r .

BLM ·304 "'. 11:. \I . r ell: .
LM ·305 P o•. \I . rex• . . . . . . . . .o LM ·307 Super 741 .o LM -308 Hi ·Q r., T, Op Amp ..

o LM ·309H 5\1 200 m il \I . • • It.- .o LM.309K 5\1 I -amp \I. r. lI: . . .o LM -311 C omparator ;" ..

B1.M·320 Min". 5\1 I -amp \I .R. • '
LM -320 Mlnu. 12\1 l . amp \I .R",
LM ·320 M'nu. 15\1 l · amp .\I .R .BLM ·350 D.,.I p.r ipheral d., ,, .ro LM-370 AGC .q_Ich 011 amp ...

o LM·371 R ·f". 1-'. 011 a m p _ ..

8 LM -373 AM.'M, SS9. I .A.D.
LM ·374 AM_'M, $59, I\lAD ..

o LM -380 2 - ... . 11 audio ampllhor
o LM .3070 Chro.... ...11:. ...ral_
o LM ·3071 T'lI chrorn.. If" amp

.TO_3 c ...., _ OI M r . TO·S

"AEROSPACE"
BABCOCK &. LEACU

CRYSTAL CAN RELAYS

o 12 for $3.50
<t'
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Yo"r c hoice
0 1 1 5 VACa 2 4 VD C

· W it h
S12.88 Spec
S12.88 Sheet!

SPERRY " O R A N G E"
TWIN DIGIT ARRAY

T )I '" S ! ·:I:W. .. ach d ill: ,' , ~

.ndi, ,duallr ..onu<>lI ..d . " p
"'alo" "II I"'OV I'(' . I n o
u". ;! () 0 mw. I 'ul"" 0 ltA:'\ t ;L
.. _,1'10:' t". );; I".~~ I'r<. t .. ,-( ,,,n
,)\ ,., , li ll:'I~. l ' h " r ,, " \ '"
1"' [);; ]11: (1 . :1:1. I'.e . ",,,,,nI 
ill);; . S". ,· , "" " ., ,, , " . :'- I" n,
" , .• oI 'J,: '1. I" ;.,, · ,, S :'\ .. ~ I ; .

o

POTTER BRUMFIELD
MINI CAP RELAY S

$2.49 3 t o. $6

.\I'·'I<u' ,," "nl ~' ~ , , 1 ~

I ' .. " . I' la " I '" , ·a""d. Li k ..
l\...-I' In' .... F". I'C 1>";1<<1 ".
~ 1>..k . ·I . I I IUl::~. I- ' / :\;!
" '<ld 10 " · 1I,,\h 1l' \I T. All
""'a m ,,, ..."n, tr",·l i"n. :1
""'I" . .." n l a '·h• •'"•• _f "n, .
" "·, tt· hi n);; . \\ 1. I _,,~. W h .. . _
" "" r ' I'"'''' " 1' .. "'.... )· " u
n ,·.. <I " "m in i "nl' "' ."Ia)'.

• o
$5.95

3 l or S IS .

OAK FEATHER-TOUCH
·"or RTT Y SW'TC
• Prin t ..<I' Cire";h HES
·"or Uni"u. P a n . 1 , • . , .. ..,.

/---... • e • 5 .49

~~. ~_ ~ N o .
'-" U ~ 0 O·, ' ,-r' OJ ,.

"'1101 . h;.. U,\I'; , " m ' 0 2"
k TT \' " " n" ,,· 0. 1"01 d t. t .. "n t .. ",'" 3"
""n,.. a" u,.... , " 0· ., -. 0 ••r ' , "" ' ) " ' ·...da '·" .;lIl) r. :-- I'S1' :\, : 0 S.
01" ' " ·'. l \' .. u ''''" Il,
( ' 1 . - I " "'I ' "lIm''''I'; 0 6 •

", .,,,· t . · .~ ""41 I I ' " 0
'·a.•,l)" (·l" " 'J,[.. <l " . ,, ~ h""~ " - 7·
1" " I1 .. d dt" u, t', K ur '. 0 8 .

·Wh i' " 10 f> . Ill" .. k n u m h.. 0 9·
t ilt" ., l Op w h it .. '0 r~. 0 Cet

• a . a .. t ..n ·O C.o I( ' t f .. t
, 0 1 7 abow...../te.... O - t

l or " .,""'r<l'5 7 .50 0 +- t
n +'
0 "o

2S . ...a
c $ ,' 5
o lOS
C 1 .45
c I IS
C l .tI$
0 2 ,2 5
o ~ ,.S

] lo r,,,

u9 .9S

S T U D

'TRIACS'

NATIONAL EQUAL "DIGITAL
CLOCK on a CHIP"

An )' "Cltip"

II 0$ 12 .8 8
• Money Back Guarantee!

0 5 3 1 1 28 ·pln, e• •am le . a n)' r.adout, 5 12.88
6 .diKiU' A· B · D

a 5312 24 ·pin. ""ra m ie , ..n ,. •• • dout.
4 ·dill ih: C oD

0 5 3 1 3 28-pi ... c.r a m ic . an)' •• adout.
6 ,d ili: ih: A ·C

0 5 3 14 24_plo•• pla. t ie, LED a nd 5 1 2 .8 8 5 '
ine ..n<l. e .. .. 1 • • a d outs, 6 .dlli:lh : A . B ave.

C u d : A_II" I" n ou nt . C-I P I'S O u t p ul .
H-O UIPUl SIr"h ... U-BCn

P .. V IS .......
ee $ .5

10 0 . 5

"' 81
,2 5100 1.4S

aoo I . S
SOD 0 ~,5S

•••

l'r " I'I' r1)' .. Ichpd. d r , U..d. ·· "'I L·LT I P U : XJ:IJ ,·· "" il h pro f>O'"
,li,..to-" . }t..",h' ,,, lI:<> ! t ~pd ",Ilh uu r nw n CAL T J:CII ·.
.". nu l ('h 'l' arl' ..rl ,~...1 1\1 .~ !' .!lr. '" l' '1u ",1 10 Cal T....h
, .r \1 ,.. , .. 1. chip. ", .. ) 1, ,.;,, 11 ,,~... th" n.. ", rnun" tllc!urO'<i
h)' O. \ t.:. p r int ..d_ci''''''t 1""".pr"t1I.. J-}; .~TlIER T Ol '( ' lI
~ ... "d,.. ~ . O_I.._! , in ",·hil .. w ith h la "k I.. tlen. D"{' , n, ,, 1
",hi' .. " '"h h l;... k <I n t . CE. C L lind Ih .. I f un .. t i" n
" ,'" ..1,.., "ro' i" h h ... w i th ",hi lt. , ' h " . a d " ' I< . 1l"" iltn ...1
h )' ' ''I' ",,,I. ,. • . S;,. ,·: 1~' " ~ ·1'" ~ ' ""..\ 11 .. l c h,·,1 ""n_''''''1".".• I. nk ,,, t " I... ' " l2""n ,·<lll'· , ', .an .' .. \ o r .

D Ca . T..c h 5001 \ :.! -d ' lI' ,t {: ;. I" "l lL\ lIr ;! 1oI _pi n Ill !' fnr 9.95
o k ..~boa.d. 5 0 0 1 " "h ,p" , a"d I:.! IIlA:"O _:I ' s , 1' 1"' '''' 35.0 0
o T.....I".. MAN ·3'. t n. " h o " '" 1 7 .5 0o T", .. lw.. M A _4 ' . t". a h"",· . . .... ....•• . .• 32 .00
a T ",.tw" MA _I · . fu r a h",'''' . . . . . . • • ....... . 42.00

a t: l r h.. ,\ " lIk"I"lo. h " a , d CALCULATOR
w il h h" l.... a. a h"" .. . I .. . " KEYBOARD. wltch... . 5 2.5 0 Board

,..
-rer

51.00
1.00
1.00
1.00
1.00
1 .00
3 . • 5
3 . • 5
1 .00
1.00
1 .00
1.0 0
1.00
1.00
1.4 9
1 .00
1.00
1.00
1.00
1.00
1.49
1.98
1.49
1.00
1 .00
1 .0 0
1.00

8$5888.
• • •

POLVPAKS
P .O . BOX .4~A L YNN F I E L D , MAS S . 01 • • 0

T.. . m . : ,,,1,\ 1"" ' " 1:' ' ' R .. t . d : " ,. , ;; 0
Pilon. 11.,1,·.,, : W"L.. fi" ltI ..\ ,,,., , . "i l ", 2I r.- :I ~ :.! ;'

R .tail , 1 ' i_1 ~ l l,. l ('a.n un.. St. . \\'"I. .. r,.. I<I. "'la ~ ",,,ff \\,,1'" SIr.... I ) CO.I) . ·S .\ l.\ Y HI: I'Wl "'-El>

~ L1TRONICS·M ONSA NTO· OP COA

;Lm Readouts :::: :

S LA ·3 H

COlor
Ol.pla)' O.. c im iO l Oriw.. r Ea c h Sp..cia l

n MO "'S A"' TO MAN _I. ." ••• V.. S ...7447 4 .50 3'0.-512.

) M O "' S AN TO MA ... · 2 · .32 ' ••• V.. 2513 6 .50 3'orS I8.

0 Mo...5 AN TO MAN _3· . 115 ••• V.. 5"'7448 2 .25 3 for 56.

MO"'SJlNTO M.II, ... _3 . • 1l5 ••• O. S"'7448 1 ·49 3 lor 53 .

rt MON S.II,NTO MA"' _4· . 190 ••• V.. $ ...7448 2 .95 3 'or 58.

MON SANTO MJlN ·4· . 190 ••• O. 5"'7448 1.79 3 for 1'5 .

U MO"'SA...To MAN · 5. .as C ' .... n V.. 5"17447 6 .50 3'orSI8.

l MO "' S AN TO MAN · 8 . ." y .. ll o ... V.. 5 "17447 6 .50 3 fo. 1' 18.

" R EF LEC TI V E L ITE B A R " (SECME NT) LE D R EAD OUTS I • • •• ll,'e in' al . iJ,: hl I) r lod t

IJ ll T RO NI X 707· • ( MA ... · I I .a a ••• V.. ' S "' 7 4 4 7 3.50 3 l o r 59.

0 ll T RO NI X 704··· (MA... . 4 ) .aa ••• V.. ' S N 7 4 4 8 3 .50 3 fo r 1' 9 .

U OPCOA S LA· I · · 1 MA ... · ll .aa ••• V.. 5 "17447 3 .50 3 for 59.

0 OPCOA SLA · I· • (MA"' _11 .aa ••• O. 5 ...7447 1.95 3 for 1'5., OPCOA SLA·3 H C ianI D ;li:lt . YO ••• v.. 5"17447 8 ,60 3 l or 524.

" OPeOA S LA. 2 P ... . / M . n .. . / 1 .a a ••• O. S"'7447 3 .50 3 f or 1'9_

L OPCOA S LA· 1 1C ( M .II, ... · SI .aa c.....n •••• 5 "17447 4 .95 3 lor 1' 13 .

n OPCOA S LA . 1 2 P I". /M ,n... / 1 .a a Cr.. .. " 5"'7447 4 .9 5 3 lor 1'1 2 .

IU: \III II 'T I'l , .... .'lak,·r .You. e ho,c. 0 1 5
'J MA · 1 . 2 7 II . Mo n . a n t o ,..d L£ O r .adouUI

• MA · 4 . 1 9 h . Mon . anto Onl)'
, 7 0 7 · . 3 3 to . Litronie . • ... :J - 9 99

0 7 0 4 . . . 3 3 h . Litr onie. lou 10-. 0 •
:.J $ LA- I" .3 3 h . Ope ....

",·"·,,,,1,,· I••·,,,· .·~ " 1., );;",,1 , ' " " " t \1\1' .\1 ._1 ,, 1. ·, ' ""'1'''''
t".m .• n) ",h... I" ' .\1 "n , h ,· ,";,,1...1 ,,,,1,,). \1 " ,, · 1.·,,-
,,,r..~ , ha n , ." .• l"·f,, ~ "'-" t 1:'< .''' ''\1 ._. " " , ' '''' lI n.I , '· n l~ ,

",,' n" ,<' h ,,, t h.. """I " L EI •. , 'h " " M ' h " m .~\I" " "U\l ~
m " nu /;,, '1"".,~ ., ,, .\1 on~ a n' ,,'., .\ 1A."'-· I . .\1 .\~ . l. L, t."a'<:~
7V 7 "",I ; 11 ·1. 01"' '''1' ' :'L ..\ - \ "I", 1".'1 ·1 h:." "nl( rharue- L, -i:...:...::CC::::....::::::..._-'==::::;. _
I... 1"· 'J,:hr.- "I tJ . :I :1 a, n" ",,.;, ,'h;")l; '·)' E;o, ' h k n ,n . r

DIGIT d " d '" :,,:.!" p ," ho", d ..- ' ,h Ii,,","" f o r " "'H: ~: "<IJ,:..
, ·""n.."I"' . ." tl "."" ,u n " n l: "'I' M,, 'k ,· t , L . :I' "'a<h"'1 o t

DCM ."",. ,·h, ,'.·,· . ....",.. "". :t I,",. ",,<I \1 01" , "on''''''''''.'
',h,., ~: ll \tl "'- \TES SOLlI .:!t l.'\'(; YOI ' k 1(" ", . "nd
h ,," I. I.... . ...CLUO(S P.C. EOCE CC... ...ECTOR _ " REEI

• I' , n . f" . - p in ·.1 .-\....-_ 1 . · · I' , n -f" <- I" " .\1 .-\ "'-' , .. IH· , (' ha,. ~am"

\ II h t

M U X 'D DI GITA L CLO C K PC BOARD
Yo... e lloi e ..L" 'h h. ot ... . 1. ... p .· t1 y ",,,1 .,_

1.1.· , ..,1 f" , ,; d ,lo' '' ' . , ,, 1,,,l d $2.50
\I,\ :\' . 1 '" .\1 .\"'-· :"'. .\ 1.\",- . 0 M AN . 1 U Li l.on l... 707 ( M A · l . I
I ' " . I." .. "",." 7"7 (.\ I.-\ :\' · a M . ... . 3 0 Littonie5 704 ( MA _4 . ,
\ , :. nd 7 111 ' \ \"\:->-"', "w I O M AN _4 n O p e o a 5 LA. 1 I M A"' - I· 1
' lp.·" ,. " Sr.·\ ·1 ' \ 1.-\ :\'- 1 '. a 6 - MA... . 3A'. t o. aho".
)l"", <1 , : ' ~" l, .n l: "" tll ' I" '" boa.d. 511.S0.
~ . ". , . " ••:l .. , · d ,:.'•. ., ,,m,· "., \' , .as a n t " ,. " , . ; , . , . ~ MA""- _ I " r I .

LED
MITY

C 2 .MVI· , ,\ m l,,· •• " i "i hl,· j u,,, h,, " I" " l' It·n. up.i l'h"
C l -MV2· , 1'0_1 ". 110 m It n. ,·i~' hl , •
o I ·MV.2· . lte""n " mall d"m,' . I( ' ....n d , t! . Ill"
a I ·M'I.2·. <'I " •.'m"l1 1.la"llc dum.. . I:' ..•..n d , lI. h I.. . . .
D I ·MV ·3" . mi " · ,,,i ni 'pi n h.. ad· d " m,· . TU I~ . I':"" 'n I,t<·
e 3 _MV3", , Is, hI ... . """" p ,n pllk · ·. ' .. d . m ,n ' dom.. l.. n,
C I ·M'I4· , "t ud . l" ll: h I" '''''''' , . .. d. 2 -"'-Mlho I .MV4H· , stlld. h' lh p"",'. r , hi_dom.. , r .d. 2 _w a u • .
U 3 -MVIOB, 'h, hl , ·. ,.' ,1 . , ' I.. a •• <lorn .. I.. n_ . TO · I Q ..
:::: 3 _MVIOC '·,., hl .. , ... ,1. d ,ff " ...",. <1 " m.. I.. n " . Tt l-I ~

o 3 ,MV50·, luia l I.. "d". m,<",,-m,n, dom•. d"s. , d .
a 3 . M VS 0 1 2 . , "" hI r ,·, l. " ma ll d"m,· I.. n " . , .o 3 - MVS022·, jumho d d om TO.II! . , ' i. ,bl .
a 3. MVS020". jumbo clrar dome . TO-ifl . ' ·i.ible , r edo 1 · M VS 0 4 0 · . 4 -U: O . ed a r .ay, w ilh 1S·I....d pak . ...
U ] · MV5054· , "",1011, . ,,·d. 'Ilt" I". d"",,· h,n". "p,i l:l"
C 2 ·MVS080· , To- I ' . ",,,,.,,_m, n', d ,·", """W . " ,d ..
:::J 4 ·MV5082. , ' i,;hl. ·. ,..·d. d ,·" , !I a ' 1"",. 1'0 -1"
::::J I ·MV 5222·. I:,,·,·n hi 1.IIL'IIl' d "m ,·. ,I, lf" " " l I: ,, ·. ' n 1" .·

I _MV 52 22* . d ,·a. h , .1""",. di ll. 1:" " ' " I.. , '
I _MV5222 •• j u m h u dom r ....". Dan..1 .nsl>_In . ..••.
I _MV5322" , jumbo d"m GaAsp. p a n ..1 " na p -i n Y,· I1" "
l _M V90 0 0 . . .. a n , ,, I ..... ,,;, n .. 1 I"ml'. , .. ., 1.. <1. , .. <t . d .. " r I.. n "

~ 2 . M T · 2 · I· ll..,,, T l. " ' · ' ''''. l' l:lo, "'11 ," TO_I'
C 2 _ME.I". ,n f .a -r ..d . p a rah"l,c I.. " , . I,In t lf'"
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• SUPER-QU ..\u

\ /\
FlU ERG l ASS
ANTENNAS

•
COMPLETE "" T S '''ClUDE

»:
t, \ HARDWARE . WIRE. " ,

./ MOUNTS, BOOM

\ / 1# / •,,
I STRONGER AND L IGHTER

THAN ALUMI NUM

Y •
MAX IMUM.,,,, , ..

AVAI LABLE IN A COMPLET E RANG E OF KITS

Spcdal ln,'urdion \1Jnual Oil
K irk' , "SUP~f QIIJ<I," S~ .IJO

• 2 3 4 ELEMENT nil 8"' '''0

A WXFYR
[)c'>Ign

SC'C' OST, AII~
1'l7!. l'a~c' J<)

• 2 J 4ElEMEN TOUAlBAND

10 150Rl0 (';METER "'MATEURNET FROM ,S71.95

AMA TEUA NET FROM $12'9.95'0 15 20 METEF"

• 2 ELEMENT 40 METEf! AMATEUR N ET 538995

KIRK'S 8::::0 ALL.r:IBERGLASS

HELICOIDAL BEAMS
• UHF 4 ELEMEN T 2 OR 6 METeR

"'MATEUR NET FI'IOM $54 .95 I2 & 3 ELEMENT - 40 METER
AVAILABLE IN: 2,3,4 & 5 ELEMENT - 10-15 ,20 METER

CHICK THU E O UTS TA N D IN G AND EXCLU$IVE fEATURES :

ANTENNA MOUNT KITS ALL fl8ERGLASS
ELEMENTS & 800M

COPPER TAPE, SPIRALLY
WOUN D ELEMENTS
COATED WlTIl DURATHANE

<:®
0;;>' ,00
02'9,9'
$104.9;
$119.9'

'b L b ' ,
1 , L b ' ,

9 Lb>,
8Ll»

2 M PEP
'K P( P
2K P( P

GR[A.TSTRENGTH
AND VERY LIGHT
" omp!o

J ~ '.mont ." M
l ~'."",nt 20 M
J ('.ment " M
J[ lemen! 10M

VSWR LESS THAN 1,$ AT
UP~ER & LOWER
BAND LIMITS

MOO(l ....UCITIQM f /fllC .

SI)1S-0 O'pol. l .'_S2 "'<'
5015·B B••", l .'-S' me,
5015 I f O,po,. 1.1-10 me.

•
MooEL
SOlS,.

for BumA",....
M"W.. / O,

.. ~ \ ! -
Kirk Balun. provide the grutest breakdown
insu,"noe by use of mylar insulation between
the tough pol~ thermaleze winding and Ihe
Ferril e Co,e and a final dip coahng of low
dieleCl ric impregnation, Handle pea~ power of
ZO<Xl wa tts provided ratio erro r is low_

Unique in des ign, Kir~ Baluns -:;::-:;::::-
are produced in two distinc. " H PRIC(
t i. e models, One tor Dipoles $129•5
a~d one for Beam Ante~nas ,

~ ,o<,..!,. " f ,oq " e.-.... & P _.1_
'"I' ,., ' 0' .,~ "",I, ~ " " 8"...,

ELEMENT LENGTHS 25%
TO 35% SHORTER THAN
METALLI C ARRAYS

PRECISION CONSTRUCTION,
MIN IMUM ASSEMB LY TIME,

NO T UNI NG
NO AOJU$TING

WORlD'S BALUNS'" D.FINEST 1:4
BROAD BAND RATIO

Kittt Broad Band Baluns
are desig~ ed for match
ing an unbalanced
li~e. such as coaxial
cable, to a ba lanced
antenna to produce a
symmetrical wa... form
of equal inten,ily hom
lhe cu rrent cycle,

IIl00ELS
SOlS,S

.. SO/s-lf
f .. 0 '001,
~"..,"..

"0' WI . 1 0,

Net 536_95

Net $22,45

Nel $ 14.65

Net 536 .95

. Ne t $13.75

• Nel $14 ,65

, Nel 510.85

, Net 522.45

QUAn ~lOUNT KIT

[)ELlA l OOP " OUNT KI T

l Y," HubV ,SupporlS
1'1," Bilom 10 !y," Masl T-Mount

1'1." Hub Spiders (Small Spider lor VHF)
l Y; ' Boom 10 11'," Masl T-Moun l

1 \10 " Hub5pider.
IHea.y Spider lor 6M & 10MI

1~" Boom to 1 ~ - Masl T Mount

WI," Hub Spider.
1'1," Boom 10 l Y," Ma.t T·Mount

2" Hub Spiden
i' Boom to 1Y,· Mast T-Mounl

3" Hub Spiders
3" Boom 10 2" Ma" T·Mounl ,

i' Hub V5upp~rl'

z" Boom to l Y: Mast T·Moun!

3" Hub V -Supports
3" Boom 10 i ' Ma.1 T·Mount_

III

'"III
121
I"

'"I"

121
I"
121

'"I"
'"I"
'"III

OM-3

Ol-3

OM '

OM'

OM -2

OM S

Oll

c m l PLETE PACKAG ED KITS I ~CL UUl l'G

SPlI)ERS OR V·SUPPORTS • BOO\l TO \l AST " OU"'T

_ ALL r-iECESSAR Y ,\ SSD I HLY IlA RDWARE

_I NSTRUCTIO,," \lANUAL

HEAVY DUTY CAST ALU\ lI:'>'U \1

0"

Dept. K

• T elephone : (20 3) 8 73-864 3CT 064 12

ELECTROTEC COR P.

73 Ferry R oad Chester

•

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE

KIRK ELECTRONICS DIVISION
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MINIATURE METER

0-100 I' A lapproK.l - y," dia. . . . • .. • .. • •. . • . • • .. $ 1.00

FULL WAVE SILICON BRIDGE RECTIFIER

200 PRY (li M ) 25 Amps - I " SQ. . . • . . • . . . . . . .. . . . 52.50

•

Ves No

o 0
o 0
o 0
o 0
o 0
o 0

11 H H AO II
73 MAGAZINE "." "

,

STAFF
I.

R EADERS
II

E.:I •

•

--
•

POWER SUPPLY

Input 115V!1/60 Output 28 vee 50 Amps filtered

Silicon studs - Cased t ransformer and choke
21 K 12)( 7 - 150 IIx.. . ... .. . . . • . . • • . . .. . . . • . $90.00

OIL CAPACITORS

4 MFD - 3KVdc G.E. 23F44
4 K 5 K 4 - 7lbs. ea. • . • . . . . . • . • • . . • . . ... •2 for 5 10.00
100 MF D . 1500 Vdc - Sprague F1537
Use 2 in series for 50 MFD 3KV
13 )( 6)( 5 25 res, ea 2 for 525.00

MINIATURE POWER SUPPLV

Output 6Vdc· 100 Mils. . . . . . . . .. . • . • •. . • . • • . . • • 51.00

5 Volt ZENER and Electrolytic for 5 Volt supply furnished for
$ I.(JO additional.

REED RELAYS

6 voc-SPST - '% )( 1" . . • .. • • • • . • • .••. . . .• • .•. . 51.25
12Vdc:: · SPST - 1% K y," .... ... ... . .. ... • • .. • . 51.50

OMNIBUS £/echonic !lndu'hi&., !Inc.
313 CANAL ST.. NEW' YORK. N. Y. 100131212)226-3893

In this issue, do you think there is a need for
more

Comments

Simple construction projects
Complex construction projects
General interest articles

Humor articles
Specialized columns

Operating news

1
To most people th is is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radi o Amateur CALL
BOOK the single most useful operat ing
reference for act ive amateur stat io ns.
The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while nearl y 200,000
amateur stations in the rest of the World
are listed in the DX edi tion.
Both edit ions conta in much other invalu
able data such as World Maps, Great
Circle Maps, QSL Managers around the
World , ARRL Count ries list and Amateur
Prefixes around the World, Time informa
t ion , Postal Information and much , much
more. You can't contest effic iently, you
can't OX effic ient ly. you can't even oper
ate efficiently wi t hout an up to date
CALLBOOK.
To make the CALLBOOK even more val ·
uable, three supplements are issued each
year which bring your copy completely up
to date every three months. These are
available at a modest ext ra cost . Full de
tails in every CALLBOOK.
Get your copies of the big new 1973
CALLBOOKS today.

US CALLBOOK OX CALLBOOK
(less se rvice ed it ions) (less serv ice edit ions)

Just $8.95 Just $6.95

US CALLBOOK OX CALLBOOK
(wit h service editi ons) (wit h se rvice ed it ions)

$14.95 $11.45
Mail orders add 50¢ per CALLBOOK postage
and handling.

See your favorite dealer or send today to:

know this sign
/ ~~

folt RADIO AMATEUR 116 k
V/1t\:~EE ~caDD INC.

B
ItOCI\\JItE Oeot . B 925 Sherwood Drive

Lake Bluff, III. 60044
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READER SERVICE
Please either tear out this Iist of advertisers and send it
in to 73 with as many boxes checked off as you would
like to see brochures, data sheets or catalogs ... or
else make a copy and send that in. Include your zip
code, please . Send money directly to adv e rt ise rs.

PROPAGATION CHART
J.H. Nelson

Good (Open) Fair ( 0) Poor (0)

,October 1973

Address _

7B ,.

•

SAT

7 77B I4

• •

1111114

7A " 14A 14A I
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,
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77/11"" '141'
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"
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,

3
WED
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147B787B73A 771
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'.77777,. , . "A 21 >1 , ....

1 7 7 3A7 7 '.'''',,4.. ,. 7A'

21 , . 78 18 711 711 711 7 I. ,. , . 14A

1

MON

SOUTH AF RICA 1 1 7 7

JAPAN

MEXI CO

PHILIPPI" U

PUER TO RICO

ALAS~A

ARGf NT UIiA

...USTR...LlA

CA .....L ZO NE

e "GLA..D

HAWAII

IND IA

U. S.S, R,

M ST CO AST

U.S.S. R,

JAPAN

MEXICO

PHILIPP IN ES

ARGENT INA

AUSTRALIA

CANAL ZO NE

ENGLA ND

HAWAII

INDIA

PU ERTO RICO ,. 7

SOUT H A FRICA 14 7

SUN

GMT: 00 01 04 06 08 '0 11 14 16 18 20 1 2

EASTERN UNITED STATES TO:

A - Next nigher frequency m ay be usefu l also.
B '= Difficult circuit th is period.

WESTERN UNITED STATES TO:
A LASK A " "

, , a a a , , " " "ARGEN TINA " "
, , , , " " " " " "AUST RA LIA " " " " " " " , " " " "CANA L ZO NE ," , , , , r ,

" " ". " "
ENGLA NO , ,

" " " " '" " " " " "
HA WAlI " " "

, , , , , " ". " "INDI A '" '"
, , , , , ,, " " " ae

J APAN '" " " " r , , , , , " "
MEX ICO " " r , , , , " " " '" '"
PHI LIPP IN ES '" " " " " "

, , , ,
" "

PUERTO RICO " , , , , , , " " '" '" '"
SOUTH AFRICA " , , r " " " " " " , " "
U, S, S. R. " '" " , " " '" " " " " "
EAST COAST " r r , , , , " " " '" '"-

7 8 [2] 10 11 12 13

~ @ ~ 17 18 19 20

0l~~@@~@
~ ~ 30 31

Possible aurora 24, 25, 26, 27,

24, 25
81

Call _

International Elee . 72
Jan 59
Janel 32
Jeff-tronics 53
Jensen 53
Johnson 108
KA Sales 106
Kirk 110
LA Elee. Sales 88
Larsen 18
Linear Systems 41
Meshna 90, 91 . 92, 93
MFJ 58
Milliwatt 63
Morgain 12
M-Tron 52
Newtronies 48
Omnibus 111
Palomar 32
Pemco 87
Polypaks 107, 109
Q-Tronics 71
Regency 42
RP 58
Savoy Cover III
Selectronlcs 83
Sentry 9
Signal Systems 79
Solid State 86
5&R 102
Stahler 63
Standard 3
Tri-Tek Cover II
Vanguard 99
Venus Scientific
VHF Engineering
Waller 84
Wolf 63
World QSL 53
Yaesu 16

not solicited. Co r resp o nd
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ADVERTISER INDEX
75

73 Stuff

FM Atlas 59
How to Use FM 59
Subs 73
Books 74

Coupon expires in 60 days.

_______State Zip, _City

Name _

• Reader service inquiries
directly to co m p a ny .

Mail to ;
R eader' s Service

73 lnc., Peterborough NH 03458
Please Print or Type

Amateur Wholesale
Antenna King 15
Antenna Mart 63
Ascom Cov er II
ATV 58
Autek Research
A&W 97
Babylon 98
Catlbook 111
Circuit Specialists 94
Clegg 3D, 38
Com. Unlimited
ComSpec 12
Cornell 52
CushCraft 46
Data Engineering 85
Denson 82
DuPage 103
Dynamic Elec. 58
ECM 53
Electronic Distr.
Erickson 50
Fair 52
Freck 63
GAM 95
Gateway 78
Genave 80
GL8 52
Godbttut 96
Goldstein 76
Goodheart 62
Gregory 66
HAL 71
Ham Radio Center 89
Hatry 71
Henry 36. 56
H&H Engineering 52
Hobby Industries 28
Hv-Gein 100, 101
ICOM 64, 65
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BASSETT

igh efficiency mobile
nd portable antennas
If all amateur bands.
AP, MARS, CB,
ECURITY,
UBLIC SERVICE,
lARINE, AND
DVERNMENT USE.

2·6·10·15·2D·4D·75

Identical size, cost
and appearance

FULLY ADJUSTABLE
TD FREQUENCY
IN FIELD

Low weight, low drag,
high strength
fiberglass

Polished
chrome brass
standard %·24 thread

High gain collinear
on 2 meters

MDOEl 06A·2M

$29.5D postpaid

In U.S.A.



..

73 Pine St.
Peterborough,
NH 03458
USA

, fwo color~

, q~O ;1110 IJlclc
'LOWPNleE~

These cards are printed on H igh Qua lity Glossy Card Stock
and are as good, or better than cards sold elsewhere for
two or three ti mes th e price. By ganging up QSL printing
between other jobs in our own print shop, we are able to
o ffe r you th is fan tast ic low pri ce. At this price , do you
really have an exc use for no t getting in a supply of these
nice OSLs? Don 't be one to give U.S. amateurs a bad name
by not sending a card when requested.

,... W#y a,_
I 73 ..... $,_'

...._ our,.... 0301>1

F ORDER - A ND PAY,.

250 $6 12 .5d ea I
500 $10 12d ee l
1000 $15 (1.Sd ee l
2000 $20 11d eel

"1'.".5<,..,
"'''''''''''''F'."H_!If

J ust when you 're used to being abused
by ever skyroc keting prices, 73 comes
along with yet another way for Hams to
save money! We have figured out a way
for you to get High Quality QSL cards
for as low as a PENNY-A-PI ECE postpaid!

3lTYLEl
to t:!loole "0",1

Awards to be listed on card _

Name Call _ Style

10
2 0
3 0

02000 cards01000

{a must}

(First a nd last name is most fri endly)

(as brief as possible and st i l l get through the m ai l )

05000250

Mail o rder to : 73 Magazine Peterborough, NH 03458
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