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ICOM Han dhelds

ICOM’s reliable, field proven, handhelds have
been the most popular handheld on the market.
Here’s a few reasons why:

THE TRANSCEIVERS. The IC-2AT features full
coverage of the 2 meter ham band. The IC-3AT
covers 220 to 224 99 MHz, and the IC4AT has
440 t0 449.995 MHz. Each radio is only 2.6in x
1.4in x 6.5in in size. Excellent audio quality is

provided by a quality speaker and an electret
condenser mi

power from BC30)

ttAccept 6 AA size batteries - Alkaline or NiCd
(Do not attempt to charge Alkaline batteries )

crophone. All have battery saving
0.15 watt low power. Touchtone® pad is included.”

STANDARD EQ UIPMENT. Each transceiver
“mcmq;’é;b WAC w‘%l““" er. flexibl
re er e
antenna, earphone, wrist strap, an and belt clip...all
standard.

THE SYSTEM. Accessories for the handheld
series are interchangeable among transceivers.
Slide on removable ba ]ncksallquxﬂck

changing of batteries. Battcﬂﬂsnnybcchngcd
whilerc%nmcdﬁ'om the transceiver.

— "'r".'ﬂ-'__ ‘_.‘
ICAAT
Service manudals for 440 MHz
IC2ZAT now !_‘[
available-3AT and <
YAT avallable soon. v 223 =
Wi o Leather Case
#: 7 &bl Sy Available with
- . LN - without cut oul
o - for Touchton
€% - . 9 _ pad.
2 meter Y, u x
o 2n g - _écrmg
Eﬂ | - |
'Nominal S f; < | peaker Mic \
Battery | Transceiver ! ¢
Pack Power (watts) . % , IC-BC30 ; ":'., |
10 3 Battery Charger (V)
b5 117 VAC (Battery N
2.3 . Determines | 1
: IC-BPS . W
%' Battery Pack Charge Rate) | 2 Sl
10.8 VDC, 425mAH ICML1 12 VDC
s 1.5 hr charge 144 MHz Booster
i "IC-BP4"" 1 / : 10W out/ 12 VDC
ICBP3t | BatteryCase Fe g Vi ( comes with Sfrcoax,
Battery Pack 4=t NN BNC to PL-259)
IC-BP2** 8.4VDC 250 mAH 1 - lml
N Battery Pack 15 hr. charge . Cim.rem: Lighter
IC-DC1 7.2 VDC 425 mAH YRR & Cord w/Fuse
' 1.5hrcha ha ; BP3/ powers DC1 |
9.6 VDC out * Also available witbout Toucbtond Pad 117 VACin
. e il [03) [ ICOM
cord#~ will not get Tmmm BG30, ﬂiﬂ 1 or jf? BP3 only \

The World System

ICOM America. Inc. 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155/3331 Towerwodd Dnve, Suire 307, Dallas, TX 75234 (214)620-2780.

Al sored specificonons ore approximagie and subject 1o change without nonce o cbkganon  All ICOM rohos sgnificonty exceed FOC reguianons lminng spunous e mEsony




INFO

look here

1-713-658-0268

Loop Antenna

Manuscripts
Contributions in the form of manu- 3*"1?‘1 E:BL‘I:CHP i e e Sgggfg
scripts with drawings andior photo- EW AEARA MBARL .......c00en. '
graphs are weicome and will be con- AEAMBA-RO .................. 269.00
sidered for possibie publication. We MBA-RE dvvevecovervsmrivinnmonh 399.00
can assume no responsibility for loss e A T 125.00
or damage to any material. Please L T S e e g . 89.00
enclose a stamped, self-addressed Demo Kenwood TS530S ......... 600.00 : i :
envelope with each submission. Pay- New FT101ZD/3 .. .. .. iwuiiduins 749.00 TR o EHGITIHQ WS EIENICE 10 M=
ment for the use of any unsolicited s e = et Tl i prove your reception on 160, 80, the
material will be made upon accep: Bk . q 29 95 broadcast band, and on VLF,
tance. All contributions should be di- despipgiath LRl LA FRAR R AR A : ; :
mRlridirito syl bl ICOM IC260A ..........c.c.onne. 379.00 It is well known that loops pick up far less
"Hﬂw h:, WHIE 'ﬁ' Ta' gl."d'E'Hn'EE are ICE‘EU .......................... - 425m nDiSE maﬂ ITI'DEt ﬂthET EI1tEﬂI"IEE And
available upon request. CT20ASAL oo 1298.00 they can null out interference. Now
" . ICEBA, .ooviiiii i 309.00 Palomar Engineers brings you these
Editorial Offices: ICZBTA ... ..coooviiiiiiiininias, 289.00 features and more in a compact, careful-
Pine Street IC3AT/IC4AT ............... 269.00 ea. ly engineered, attractive desktop
Petlerborough NH 03458 e S R e I o VR B 250.00 package.
Phone: 503-024-9471 FT20BR/FT708R .......... .. 289.00 ea.
1 ERGTIO0. § s o mer b e s by 449.00 Unlike ordinary direction-finder loops, it
Advertising Offices: EXT00C I G e 649.00 tits to match the incoming wave front.
Eir Streat RODOEBOOA ... sniirarns 749.00 The result: Deep nulls up to 70 db. You
Peterborough NH 03458 Robot 400 .......... e SR ﬁ?ﬁ.pﬂ have to listen to believe it!
Phone: 603-924-7138 :;E;HHBGZJ:EHGE foam .......... gggi: Does local noise on 160 give you a
Circulation Offices: 9405 heavyduty rotor cable . . ... 45¢/ft. headache? The loop practically elimi-
9258 RGBX ... ..o .. 19C/11. nates it. Broadcast station 2nd har-
. Elm 5;“:;": e R I L RS 699 .00 monic ruining your DX? Turn and tilt the
E,::ﬁf’é‘g}gﬁw, L1 E A RN TR Ay 1450.00 loop and it's gone. Does your friend in
i o SR e [ e e A 4 1400.00 the next block with his kilowatt block
Subscription Rates KLM KT34XA .........0.00..00... 469.00 those weak ones? Use the loop and
_ B R e cats ny oo o oo T8 Th e ) 3 A o 309.00 hear him fade out
In the United States and Possessions Kantronics Minireader ........... 249 00 :
One Year (12 issues) $25.00 Micrortty 249 00 Loop nulls are very sharp on local and
TWo Years (24.is8088) 83000 @ 8 | miceeemieery o oetERREE ' ground wave signals but usually are
Three Years (36 issues) $53.00 Butternut HFGV .................. 125.00 ; :
' Saxton 4500hm openwire ladderline20¢ /ft. broad or nonexistent on d_‘E‘a“t skywave
Elsewhere: high s/n ALPHAPA78 ......... 2795 .00 signals. This allows local interference to
Kenwood TS 660 ................ 599.00 be eliminated while DX stations can still
Canada—$27.97/1 year only, U.S RG214 nonmil copperbraid ..... 70¢/ft. be heard from all directions.
funds. Foreign surface mail—344 8711 Dowk il 99 95
year only, US. funds drawn on U.S of. Beabiice SEARE ojeifoeitiaisir X s ' The loops are Litz-wire wound on RF fer-
bank. Foreign air mail—please inquire. Eﬁ"’} 49'3{?3 Presraeeaeeneeseesnn, -1-5;-33 rite rods. They plug into the Loop
To subscribe (::' ;tgruacﬂ """"""""""" 699.00 Amplifier which boosts the loop signal 20
: KB2100 .....ovovvneesenernnnens s 169,00 db and isolates and preserves the high Q
renew or change e A A R S of the loop. The tuning control peaks the
an address: Rt VOB I I A & 1095.00 loop and gives extra preselection to your
Write to 73 Magazine, Subscription Astro 1520A mﬂ' """""""" 849.00 receiver
Department, PO Box 931, Farming: Mallory 2.5A71000PIV .......... 196 ea. Plug-in loops are available for these
dale NY 11737. For renewals and WOTOGAMS ... vasiinrssve v STOCK :
. bands:
changes of address, inciude the ad- Bied(Stock) ...........0nnnn-. STOCK
dress label from your most recent Collins Accessories ............... Stock 10-40 KHz (Omega)
issue of 73. For gift subscriptions, in- all items guaranteed 40-150 KHz (WWVB, Loran)
clude your name and address as well Used Clean Corner 150-550 KHz (VLF)
gzr'l:“g :‘1* f:;fﬁ'?f;'f;ﬂ;fj“;:&::;r;a;hﬂ; Round Emblem Colling ............... Call 540-1600 KHz (Broadcast)
scription Sarvices, P.O. Box 931, Farm- 57T S G e - 800.00 1600-5000 KHz (160 & 80
ingdale, NY 11737 L R et iy T P e 600.00 meters)
;gggﬂ ‘s ;gggg 5-15 MHz (HF-1)
subsbclriptiun 516F2 “zmm Free 'EEIEI'DQ on reguest.
probiem or Complete Mechanical/Electrical | I
questinn: Checkout Before Shipment |m  VISA
Write to 73 Magazine, Subscription L ) g

Department, PO Box 931, Farmingdale
NY 11737. Please include an address
iabel.

MASTERCARD VISA

Loop Amplifier $§77.50; Plug-in Loop Anten-

nas $59.95 each (specify frequency band).
To order add $3 packing/shipping. Califor-
nia residents add sales tax.

Palomar
Engineers

1924-F W_Mission Rd.. Escondido, CA 92025
Phone: (714) 747-3343

All prices fob Houston except where indicated. Prices
subject to change without notice, all items guaranteed,
Some items subject prior sale. Texas residents add 6%
tax. Please add sufficient postage, balance collect.

ADISON

73 Magazine (ISSN 0098-8010) Is pub-
lished monthly by 73, Inc., a subsidiary
of Wayne Green, Inc., B0 Pine Street,
Peterborough NH 03458, Second class
postage paid at Peterborough NH
03458 and at additional mailing offices.
Entire contents copyright 1882, Wayne
Green, Inc. All rights reserved. No part
of this publication may be reprinted or
othaerwise reproduced without wrilten
permission from the publisher. Micro-
film Edition—University Microfilm,
Ann Arbor M| 481086,

Electronics Supply

1508 McKinney ~*
Houston, Texas 77010

4 73Magazine = August, 1982 Reader Service for facing page . 303—




5-STORE BUYING POWER in action!

YAESU
HAND HELD’s

2 METER
CALL FOR
SPECIAL
PRICES
?GCM

FT-208R FT-708R

D ALPHA

ETe

ALL ALPHA AMPLIFIERS ARE
IN STOCK FOR FAST DELIVERY

CALL FOR SPECIAL PRICES

MIRAGE B-1016
2 METER AMPLIFIER

160W OUTPUT,

KLM KT-34A
4 element tri-bander

$389.95
KLM KT-34XA
6 element tri-bander

sseoss  $469

$569.95

KLM 7.2-1 40M rotatable dipole.
Regular $199.95 Special $§159.00

KLM 7.2-2 40M, 2 element beam.
Regular $349.95 Special $299.00

KLM 7.2-3 40M, 3 element beam
Regular $529.95 Special $449.00

KLM 7.0-7.3 4A 40M, 4 element beam.
Regular $749.95 Special $629.00

144-148-13LB. 2M, 13 el.long boom.

Reqular $89.95 = Special $77.95
432-16LB 432MHz, 16 el. long boom.
Reqular $7495  Special $60.70

144-150-16C, 2M, 16 el. Cif pol.
Regular $116.95 Special §93.55

420-450-18C 435 MHz 18 el. Cir pol.
Regular $69.95  Special $58.70

TRI-EX W51, 51 foot tower

Regular$999.95 Special $829.95

KENWOOD
BIG FIVE

Cash in on our 5-Store buying
power. Most items in stock

for fast delivery.

CALL NOW!

"B SSB, FM, CW. W51 TOWER w/ KT-34A
F 144-14BMHz ® RF out: 160W nom $1°
req. range:14 4- : | _ :
(10W in) ® BAF power in. 5-15W @ DC operating W51 TOWER w/ KT-34XA
pwr: 13.8VDC @ 20-25A e Intermittent duty s1 239
cycle ® Built-in receiver pre-amp. Auto- _
matic internal or external relay keying PRICES ARE FOB CALIFORNIA.
REGULAR
$279.95 $249.95 ON ANTENNAS & TOWERS TS-830S

except for certain combinations. Please inguire.
ALL LISTED ANTENNAS/TOWERS IN STOCK...no wait.

prione 800 854.6046

9:30AM to 5:30PM PACIFIC TIME.

OVER-THE-COUNTER, 10AM to 5:30PM.

MONDAY THROUGH SATURDAY
CALIFORANIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES

give you courteous FREE SH'PM ENT Ergufﬁffﬂ?:?:gjﬁ

T 2 2 ANAHEIM. CA 92801 BURLINGAME. CA 94010

service. . . 2620 W. La Paima, 999 Howard Ave., (415) 342-5757
(714) 761-3033 (213) 860-2040 & miles south on 101 from S.F Airport

Between Disneyland & Knott's Berry Farm

OAKLAND, CA 94609 SAN DIEGO, CA 92123
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (714) 560-4900
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Bivd

AEA=ALLIANCE * ALPHA * AMECO » AMPHENOL » ARRL* ASTROM s DENTRON * DRAKE + DX ENGINEERING « EIMAC + HUSTLER
« AAMNTI - BENCHER - BERK.-TEK-BIRD-BAW-CALLBOGOK « CDE e HY-GAIN - 1COM - I WMWILLER - KENWOOD « LM - LARSEN
«COLLINS - CUBIC *CURATIE « CUSHCRAFT - DAIWA « DATONG “LUMAR - METZ « MFJ) +« MICRO - LOG = MINI - PRODUCTS

SERVING HAMS

BETTER.
North...south...east.. west.

Bob mmwmuuﬂm
Jim Ratterty, N6RJ
other well known hams

VAN NUYS, CA 91401
6265 Sepulveda Bivd., (213) 988-2212
San Diego Fwy at Victory Biva.

« MIRAGE = NYE * PALOMAR - ROBOT - ROMN - SHURE + SWAN
» TELEX * TELREX- TEMPO - TEN-TEC- TRISTAD
« YAESLU and many more !

Prices, specifications, descriptions subject fo change without notice.  Calil. residents please add sales lax



The Memory Keyer
that started a
revolution

...........
= RS e S

phi b e

. commands, .
as well as text,
for automat:c executlon

The Heathkit uMatic Memory Keyer s sneak |

preview caused a sensation at Dayton in 1981,
and the excitement is still running high. Ask

about it on the air. Those who own one will tell

you it revolutionized their operating practices,
eased their hand fatigue, multiplied QSOs —
and increased the number of incoming QSLs.
In contest, you can prove it's the best every time.

Inside, a custom microprocessor stores up to
240 characters of text or commands. Variable-
length buffers eliminate wasted memory space.
Command strings let you sequence speed,
weight and repetition alterations or text in any
order you desire. Choose the speed (1-99), any
of 11 weight settings, plus spacing and message
repeat count, then sit back and collect contacts...

Capacitive-touch iambic paddles unplug and
store inside the keyer when not in use. Left
handed? A two-key function will reverse the
paddles! Or a socket will connect to your favorite

keyer. To boost copy, a 4-level random ‘practice’

s AR @ |.T.||-| JIII —_—— —_— e — - — L] Illl e e m——— &

.......
R R i R

mode permits 6400 different -
and repeatable, 3000-character trammg §€es-
sions at any speed you like.

Other features include a built-in sidetone oscil-
lator and speaker with volume/tone controls,
phone jack and earphone, message editing,
entry error alarm, self-diagnostics, battery back-
up and a unique auto-shutoff should you forget.
Complete details on the revolutionary uMatic
Memory Keyer are in the new Heathkit Catalog
and at your nearby Heathkit Electronic Center.*

1 Send for a free catalog! Write:
Heath Company, Dept. 011-924
Benton Harbor, MI 49022 .,

In Canada, contact Heath Company,
1480 Dundas Street E., Mississauga, ONT LAXZ2R7.

Visit ynu{jl; Heathkit Store
faT Lot ‘¢ Where Heathkit
s % products are
) A 1 I 3 displayed, sold

. K and serviced.
1(" <y See your telephone
white pages for locations.

*Units of Veritechnology
- @ Electronics Corporation inthe UL S,

{“]r},

s

we 8= —— [ s — [ ssss s s— — sass.

AM-422R1
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NEVER SAY DIE

editorial by Wayne Green

THE WORLD'S FAIR—
KNOXVILLE

Yes, there is a ham exhibit at
the new World's Fair. The local
hams got together and man-
aged to get some space in the
Knoxville exhibit for the sta-
tion, It's a good looking exhibit,
packed with Ten-Tec gear for the
most part. That's not too sur-
prising since Ten-Tec's plant is
just a few miles from Knoxville.

The fair isn’t large by World's
Fair standards. I've only seen a
few such fairs, so perhaps | was
expecting too much. | am old
enough to have spent a good
deal of time wandering the New

York fair in 1938, watching the
early television programs being
produced. They had iconoscope
cameras in those days, so the
lights had to be fierce compared
with the later developed image
orthocons, which were far more
sensitive (and expensive).

They had a lot of entertain-
ment exhibits at that fair. | didn't
see much of that at Knoxville.
Here the exhibits are almost en-
tirely international and national,
with little from our major indus-
trial corporations.

At the Montreal fair, there was
a good deal of entertainment,
but the lines were so long to

watch it that many were discour-
aged. | know | had to miss most
of the highly touted shows be-
cause | didn't have a day apiece
to devote to line standing. For-
tunately, most of the ones that |
had to miss at Montreal turned
up when San Antonio had their
World's Fair, so | eventually
saw them.

I'm beginning to recognize
that a successful fair means hot
weather and long, long lines. |
think the line for the Chinese ex-
hibit is almost the length of the
whole fair! It reminded me of an
illustration by Ripley for an item
which said that there were so

x [t ]
_-_—r'._ =

—maEiri

_'!|:F
'S i

Three of the landmark structures of The 1982 World's Fair in Knoxville, Tennessee, form around the three-
acre Waters of the World Lake. At left is the Sunsphere, 266 feet high and the “theme structure” of the ex-
position. The five-level sphere, encased in glass made of 24-karat gold dust, houses a restaurant and two
cocktail lounges and observation areas. In the right foreground is the 1,500-seat Tennessee State Amphi-
theatre. The United States pavilion (at far right) features “talk-back computers,” a “national energy debate”
utilizing television screens and a new IMAX film, to be shown on a screen seven stories high and 90 feet
wide. Downtown Knoxville forms the background at left. (Photo by Mike DuBose)
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many Chinese that a column of
them four wide could parade by
night and day forever, with the
newly born keeping up with the
pace of the line. The line at the
fair seemed endless. Most of the
more interesting exhibits had
lines, but none compared with
the Chinese.

It appears that Knoxville has
gotten a bum rap from some of
the media. | was there in late
May and found little problem in
getting hotel accommodations.
Even when | went on Sunday to
the fair, | was able to park within
one block of the fair gate. They
have parking lots all around the
outskirts of town where you can
leave your car and be commuted
by a bus.

Of course, my favorite subject
is food. That was one of my big
memories of the New York fair
of '38. Montreal was a bust, with
most of the food stands selling
only buffalo burgers—which are
okay, but not exciting.

At San Antonio, | had a great
time eating. They had all sorts of
fast food services. Knoxville has
done the same. They have one of
the widest varieties of food of
any fair yet. Have you ever seen
a cobbler stand? Yep, a choice
of apple, cherry, blueberry, or
mixed fruit cobbler, with or
without soft ice cream. You
could also get Belgian waffles,
nice and fresh and crisp, with
either whipped cream or soft ice
cream.

There are plenty of repeaters
around Knoxville, so if you
decide to drive to the fair you
won't have any problem getting
talked in. | called in on 146.73
and got route instructions—
first to the Knoxville hamfest,
then to the fair. No problem
getting help.

If you're within driving
distance of Knoxville, I'd say it's
worth your while to plan on get-
ting down there (or up) this sum-
mer. Be sure to check in at the
ham exhibit and log in. If you
flash your ham license, they'll
let you sit down and do some
contest-type operating. It seems
that World's Fair stations are
reasonably rare, so there are
pileups for everyone. It's a lot
easier than getting down to
Swaziland or something. And
you can get a taste of quite a
bunch of foreign countries by
visiting their exhibits.

Speaking of the Knoxville
hamfest, while | didn't see
anyone there from Ham Radio
magazine, | did catch a glimpse



40 W 15 memories/offset recall, scan, priority, DTMF

Kenwood's remarkable TR-7850 2-meter
FM mobile transceiver provides all the
features you could desire, including

a powerful 40 watts RF output. Fre-
quency selection is easier than ever, and
the rig incorporates new memory devel-
opments for repeater shift, priority, and
scan, and includes a built-in autopatch
touch-pad (DTMF] encoder. A 25-watt
output version, the TR-7800, is also
available.

« Powerful 40 watts power output
Selectable high or low power operation.
High 40-watt output provides reliable
q:j_:l.—t] for wide area cos erage

15 multifunction memory channels,
easily selectable with a rotary control
MI1-M13... memorize frequency and ofisel
(600 kHz or simplex). M14.. . memorize
transmit and receive frequencies indepen
dently for nonstandard offset.
MO...priority channel, with simplex,
+600 kHz, or nonstandard offset
operalion.

Internal battery backup for all memories
All memory channels (including transmit
offset) are retained when four AA NiCd
batteries (not Kenwood supplied) are
installed in battery holder inside TR-7850.
Batteries are automatically charged while
transceiver is connected to 12-VDC source,

- Extended frequency coverage
143.900-148.995 MHz, in switchable
5-kHz or 10-kHz steps.

Priority alert

MO memory is priority channel. "Beep”
alerts operator when signal appears on
priority channel. Operation can be
switched immediately to priority channel
with the push of a switch.

« Built-in autopatch touch-pad (DTMF)

encoder

Front-panel touch pad generates all 12
telephone-compatible dual tones in
transmit mode, plus four additional DTMF
signaling tones (with simultaneous push
of REV switch)

Front-panel keyboard

For frequency selection, transmit offset
selection, memory programming, scan
control, and selection ol autopatch
encoder tones.

touch-pad

- Repeater reverse switch

Handy for checking signals on the input
of a repeater or for determining if
a repeater Is "upside down.”

Separate digital readouts
To display frequency (both receive and
transmit)] and memory channel.

 LED bar meter

For monitoring received signal level and
KF output.

« LED indicators

To show: +600 kHz, simplex, or -600 kHz
transmitter ofliset; BUSY channel; ON AIR.

« TONE switch

To actuate subaudible tone module (not
Kenwood-supplied].

- Compact size

» Autoscan

Entire band (5-kHz or 10-kHz steps) and
memories. Automatically locks on busy
channel: scan resumes automatically after
several seconds, unless CLEAR or mic
PTT button is pressed to cancel scan

« Up/down manual scan

Entire band (5-kHz or 10-kHz steps) and
memories, with UP/DOWN microphone
standard).

Matching accessory for fixed-station

operation:

« KPS-12 fixed-station power supply for
TR-7850

Other accessories not shown:

e KPS-7 lixed-station power supply for
TR-7800

» SP-40 compact mobile speaker

.L'qlr.lr':'r!'.'{ﬂi-:t:."m and Pric

« Mobile mount

o Clre

Depth is reduced substantially.

bracket
With quick-release levers

More information on the TR-7850 is
available from all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street, Compton,
California 90220.

P KENWO
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of one of the CQ chaps. Funny
thing, even though this was an
official ARRL hamfest, | didn't
see any of their officials.
Hmmm. Maybe | missed 'em.

The people at Ten-Tec, in ad-
dition to supporting the ham ex-
hibit at the World's Fair, also
had the most elaborate exhibit
at the hamfest. | don't know how
they get any work done!

The ham station at the fair
was not of enough importance
for the FCC to manage a special
events call, but the Knoxville
chaps were very resourceful. A
local club had the call WA4KFS,
so they “borrowed’ the call for
the fair...it representing the
Knoxville Fair Station.

| sat down for a few minutes
to see how the station was work-
ing. Aiming the beam at Europe,
| found a relatively clear spot
(not bad for Sunday afternoon
on 20m) and called CQ. Wouldn't
you know that the chap who
came back to my call lives a few

miles from Peterborough and,
when he found out who was
operating, mentioned that he
drives past my place every day
going to work!

Having been on the ham tour
to China a year ago, | wasn't
ready to face the three-hour or
more line to see their exhibit.
Then | found out that our press
passes not only got us in the fair
free, but were also useful for go-
ing to the head of lines. Hmmm.
It makes good sense since one
of the things the fair needs most
desperately is some good press.
So Sherry and | ambled down to
the China exhibit, flashed our
press passes, and got right in.

Sherry was disappointed, |
think. Sure enough, China had
all their stuff there on exhibit. . .
with a lot of the items for sale.
But it was pretty much the same
as we'd seen at the Canton
Trade Fair. We did come close to
buying one of their gorgeous
rugs. Only the problems of ship-

ping it home slowed us down in
Canton. . .now we had no such
excuse. The rugs are spectacu-
lar and quite reasonable in
price. They're not as inexpen-
sive as in China, of course, but
they're still a bargain.

The exhibit was interesting,
but would have been a bummer
if we'd had to invest much line
time. That's probably one of the
drawbacks to being into travel.

The worst days as far as lines
are concerned are Friday and
Saturday. Thursday is the light-
est attendance day, with Sun-
day being second. That's Bap-
tist country, remember, and
Sunday is for church. The lines
for food were small, if any. Sure,
if you really had to have a ham-
burger and wanted it at 12:30,
there was a line. But right next
to that stand you could get
something more Iinteresting
with no wait. The Hungarian ex-

Continued on page 139
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Poor Man’s Spectrum Analyzer

— another 73 breakthrough

Frank H. Perkins WB5IPM
Box 13642
Arlington TX 76013

H ams enjoy making all
types of electrical
measurements. In fact, it's
one of our favorite pas-
times and topics of conver-
sation. Fortunately, good,
low-cost oscilloscopes,
DVMs, and other instru-
ments are available to us
for measuring voltage, cur-
rent, power, swr, frequency,
and so on.

There is one instrument,
however, that has been be-
yond the reach of most of
our budgets —the spectrum

analyzer. Commercial ver-
sions of this useful rf instru-
ment start at $2500, which
is a little steep for most of
us. It is possible for you to
build a simple spectrum an-
alyzer for about $150 that
works with a low-cost oscil-
loscope. The analyzer can
be used to check HF trans-
mitting equipment, among
other applications. Its use,
theory of operation, and
construction are discussed
in this article.

Spectrum Analyzer
Operation

A spectrum analyzer is a
special receiver that allows

Photo A. High frequency spectrum analyzer covers 0 to 60
MHz.
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you to view the frequency
components of its input sig-
nal on an oscilloscope CRT.
The spectrum analyzer re-
peatedly tunes across the
frequency band you have
chosen with its center-fre-
quency and frequency-span
controls. For example, if
you set the center-frequen-
cy control for 20 MHz and
adjust the frequency-span
control for a tuning range
from 10 MHz below to 10
MHz above the center fre-
quency, the analyzer will
repeatedly tune the
10-MHz-to-30-MHz band.
As the analyzer tunes
from the low end to the
high end of the band, it
moves the CRT trace from
left to right. The S-meter
output from the analyzer
moves the CRT trace up-
ward from the bottom of
the CRT screen according
to signal strength. A spec-
trum analyzer display usu-
ally looks like a number of
spikes. The farther to the

“right a signal (spike) ap-

pears on the CRT, the high-
er its frequency; the
strength of the signal is indi-
cated by its height. There
usually appears to be some
“grass” along the bottom of
the CRT display. This is due
to noise. You probably have
seen spectrum analyzer dis-
plays in ham gear sales liter-

ature and some magazine
articles.

To appreciate how useful
a spectrum analyzer can
be, let’s first look at Photo
B, an rf signal on a normal
oscilloscope. To me it looks
like a clean sine wave.
What do you think?

Now let’s look at Photo
C, the same rf signal on our
spectrum analyzer. The
half-spike on the left is our
zero-frequency reference.
The next signal to the right,
which is the tallest, is the
fundamental component of
our rf signal. The three sig-
nals to the right of the fun-
damental are the 2nd, 3rd,
and 4th harmonics.

If the spectrum of our
transceiver or linear ampli-
fier output looked the same
as this photo, we would not
be complying with FCC
Regulation 97.73, even
though our fundamental
signal was properly within
an HF amateur band.

To understand what's
wrong, compare the height
of the 2nd harmonic signal
to the fundamental. The
second harmonic is about
26 CRT divisions shorter
than the fundamental. With
a 10-dB-per-division vertical
calibration, the second har-
monic is 26 dB below the
fundamental.

FCC Regulation 97.73 re-



Photo B. Rf signal as viewed on an ordinary oscilloscope. Is

this a clean signal?

quires low-power transmit-
ters up to 5 Watts to sup-
press all signal frequency
components (spurs) outside
the HF band of operation at
least 30 dB below the fun-
damental. For a transmitter
from 5 to 500 Watts, this fig-
ure is 40 dB. For a 1000-
Watt transmitter or linear
amplifier, the figure is 43
dB. Checking our photo
again, we notice that the
3rd harmonic signal is
about 39 dB below the fun-
damental. We're also going
to have a problem with the
3rd harmonic if we are run-
ning 5 Watts or more pow-
er. The 4th harmonic is no
problem since it's about 55
dB below the fundamental.
We can correct the prob-
lem by adding a filter be-
tween our transceiver or lin-
ear and the antenna. How-
ever, unless we are able to
check the output spectrum
of our transmitting equip-
ment, we may never know
we have a problem —until
our neighbors start com-
plaining or we get a “friend-
ly advisory” from the local
FCC monitoring station.
There are many uses for a
spectrum analyzer besides
monitoring transmitter out-
puts, but this use alone can
make an HF spectrum ana-
lyzer construction project
worthwhile. If you build
one, you’'ll probably be the
first on your block (or in

your favorite net or club) to
have one of your own!

Spectrum Analyzer Hookup

Fig. 1 shows how to hook
up the high frequency spec-
trum analyzer for monitor-
ing the output spectrum of
a transmitter or linear am-
plifier. Remember, the ana-
lyzer is a receiver. It re-
quires a very small sample
of power for operation. This
is done with an L-pad sam-
pler. The sampler will not
interfere with normal trans-
mitting or transceiving op-
eration. The output from
the L-pad is further reduced
with a step attenuator to
match the full-scale input-
power requirements of the
analyzer (1/4 to 110 of a
milliwatt). The spectrum is
displayed on the oscillo-
scope being used with the
spectrum analyzer.

It is important to observe
good safety practices when
using the L-pad, attenuator,
and spectrum analyzer. Be
sure all station equipment,
the L-pad, attenuator, ana-
lyzer, and oscilloscope
cases are properly ground-
ed. Use the proper L-pad for
your power range. Double-
check your hookup before
applying power. If the out-
put of a transmitter was di-
rectly connected to the an-
alyzer by accident, it would
instantly be damaged when
the transmitter was keyed.

Photo C. Same rf signal on the spectrum analyzer. Second
harmonic is only 26 dB below the fundamental. Don’t put
this signal on the air!

Overall Circuit Operation

Let’s first discuss Fig. 2,
the spectrum analyzer
block diagram. We will
then look at the circuits in
each block in detail. Notice
that the analyzer block dia-
gram looks similar to that
of a single-conversion su-
perheterodyne receiver.
The i-f frequency of the
spectrum analyzer is 90
MHz.

The sampled input signal
from the L-pad is adjusted
to the proper power level
with the step attenuator, as
we discussed before. The
signal is then taken through
a low-pass filter with a
60-MHz cutoff frequency.
The low-pass filter prevents
90-MHz signals from leak-
ing into the analyzer and
“confusing” it. The input is

next mixed with the 90-MHz
to 150-MHz voltage-con-
trolled oscillator (vco) in
the double-balanced mixer.
The difference output from
the mixer, which is the de-
sired i-f signal, is then fil-
tered by the 90-MHz band-
pass filter. The bandpass fil-
ter provides the necessary
selectivity for the spectrum
analyzer. The 90-MHz sig-
nal from the bandpass filter
is preamplified and applied
to the log amplifier. The
output of the log amplifier
is logarithmic signal
strength video for the oscil-
loscope vertical (Y) axis.
The voltage-controlled
oscillator frequency is con-
trolled by the sweep gener-
ator, which simultaneously
controls the horizontal (or X
axis) of the oscilloscope.
Note that when the vco is

20-60dbm
TRANSMITTER
oR
LINEAR L-PAD
SAMPLER

DUMMY LODAD
ofR OSCILLOSCOPE
ANTENNA

O=20dbm

HF SPECTRUM

I 2

I AXIS

T AXIS

1

k& 'HEH EEEEH \
SWEEP j VIDED
=

=8 TQ =10dbm

ANALYIER

ATTENUATOR

U0d00E

3 6102020

Note 1. Never hook transmitter or linear directly to step attenuator or
analyzer. Always use L-pad sampler of the proper power rating.
Note 2. Be sure transmitter, linear, L-pad, attenuator, analyzer, and

scope are grounded.

Fig. 1. Typical HF spectrum analyzer hookup.
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A

Photo D. Bottom view of spectrum analyzer chassis. Log
amplifier is at the top. Power supply and sweep generator
board is directly below the log amplifier. Vco is next. The
mixer is directly below the vco. The mixer connects to the
low-pass filter at the left. The bandpass filter is at the lower
right. Preamplifier is on the middle right.

INPUT

E’fg:ﬂ — | ATTENUATOR -

SAMPLER

LOwW
PASS
FILTER

D-594dn Q-60MME

tuned to 90 MHz, the ana-
lyzer is tuned to zero MHz.
When the vco is tuned to
120 MHz, the analyzer is
tuned to 30 MHz. With the
vco at 150 MHz, the analyz-
er is tuned to 60 MHz.

The tuning range of the
analyzer is adjusted with
the center-frequency and
frequency-span controls on
the sweep generator. The
sweep generator automati-
cally tunes the analyzer
across its tuning range
about 10 times each sec-
ond. The sweep generator
clamps or “shorts out” the
video during the retrace be-
tween each sweep to avoid
a confusing oscilloscope
display. This eliminates the
need for an oscilloscope
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Fig. 2. Block diagram.
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Note 1. Carbon composition (noninductive) resistors.
Note 2. “Fuse" is single, hair-thin copper strand from ac “zip" cord.

Note 3. Connect S0-239 connectors with RG-8 center conductor wire.

Note 4. Test-run sampler before connecting to attenuator.
Note 5. Keep BNC connector 3" away from S0O-239s; space resistor sets 3/8" minimum; “fuse” is 1/2" to

3/4” long.

Fig. 3. L-pad power samplers.
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10-100 WATT SERIES ELEMENT

with a Z-axis (blanking) in-
put. The power supply pro-
vides +24 V dc, +12 V dc,
and —6 V dc for the spec-
trum analyzer circuitry. The
power supply operates
from 12 V ac supplied by a
wallplug transformer.

L-Pad

Fig. 3 shows the sche-
matic of a 100-to-1000-Watt
L-pad sampler, with alter-
nate circuitry for a 10-to-
100-Watt sampler, a 1-to-10-
Watt sampler, and a 0.25-to-
1-Watt sampler. Four pairs
of 47k, 1-Watt resistors
form the series element of
the 100-to-1000-Watt sam-
pler. A 51-Ohm, 1/2-Watt re-
sistor forms the shunt ele-
ment. The L-pad resistors
are rated for continuous op-
eration. A single hair-thin
strand from an old “zip”
cord provides some fusing
protection in the event of a
component failure or cir-
cuit fault. The series ele-
ments for the other power
ratings are shown in Fig. 3.

0-to-59-dB Step Attenuator

Fig. 4 shows the step at-
tenuator schematic. Five pi-
style resistive attenuators
are switched in or out as
necessary to achieve the
proper attenuation. Switch-
es are double-pole, double-
throw. Resistors may be 1/2
Watt or 1/4 Watt, although
1/4-Watt resistors are easier
to work with. Note the
shielding between sections.
Resistors must be 5% toler-
ance. (The resistor values for
each attenuator came from
Reference 1))

Low-Pass Filter,
Mixer, and Vco

Fig. 5 shows the details of
these circuits. The low-pass
filter consists of three pi-
sections, separated by
shielding. The cutoff fre-
quency of the filter is about
60 MHz. Three sections are
used to give a high attenua-
tion at the 90-MHz i-f fre-
quency and above.

Each port of the double-
balanced mixer is padded
with 50-Ohm attenuators to
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encourage good mixer per-
formance (low mixer spurs)
at the expense of extra con-
version loss. Mini-Circuits
SRA-1 and SBL-1 are good
commercial mixers. It is
quite possible to build a
suitable double-balanced
mixer from small ferrite tor-
oids and hot carrier diodes,
if you have trouble finding
these commercial units.
(Consult Reference 1 for de-
tails.)

The vco consists of an
MRF901 Colpitts oscillator
coupled to a wideband
2N5179 amplifier. The
MRF901 was eventually
chosen for the oscillator
transistor because of its
well-behaved phase-shift

2N5179 veco amplifier. The
output of this amplifier
drives the local oscillator
port of the mixer. A diode-
capacitor rf detector pro-
vides a dc output for check-
ing amplifier output power.
The wideband amplifier de-
sign is based on data from
Reference 1. The oscillator
design is based on third-
attempt desperation! Note
the use of the feedthrough
capacitors and shielding.
These are as much a part of
the circuit as the MRF901.

resonators, The input and
output resonators are tap-
coupled to the input and
output connectors,
four resonators are aper-

Bandpass Filter

The bandpass filter is de-
tailed in Fig. 6. 1t consists of
four relatively small helical

Photo E. Vco layout. Oscillator is near the feedthroughs.

ture-coupled to each other.
The two center resonators
are slightly stagger-tuned to
give the filter bandpass a
sharp ““nose.”” The 3-dB

The
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range. A small pick-up loop
near the oscillator coil pro-
vides an output for check-
ing frequency and doing
other tests. The oscillator is
also lightly coupled to the

Note 1. DPDT toggle switch—Radio Shack 275-1546 or equivalent.
Note 2. BNC receptacie—Radio Shack 278-105 or Amphenol 31-236.

Note 3. Resistors 1/2 or 1/4 W, 5% noninductive.

Note 4. Attenuator box made from single- and double-sided G-10 circuit board plus copper shim stock.

Fig. 4. 0-59-dB step attenuator.
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Note 1. Resistors are 1/4 W, 5%, unspecified capacitors are 50-V ceramic.
Note 2, Capacitors marked “SM" are +5% silver mica.
Note 3. 1000-pF feedthrough capacitors available from Alaska Microwave.

Note 4. MV-209s or MV-309s may be substituted for MV-109s (contact Motorola distributor).
Note 5. Box built from single- and double-sided G-10 circuit board plus copper shim stock.
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Fig. 5. Low-pass filter, mixer, and vco.
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Photo F. Bandpass filter layout.

bandwidth of the filter is
about 220 kHz. Insertion
loss is somewhat high, but is
acceptable for this applica-
tion.

Preamplifier
and Log Amplifier

The schematics of the
preamplifier and log ampli-
fier are shown in Fig. 7. The
preamplifier consists of two
wideband 2N5179 amplifi-
ers. The log amplifier con-

sists of six tuned 90-MHz i-f-

stages. Each stage uses the
friendly 40673 dual-gate
FET. The input stage acts as
a buffer amplifier. The next
five stages form the loga-
rithmic signal-strength vid-
eo detector. The log ampli-
fier may remind you of an
i-f strip in an FM receiver. In
fact, it uses the limiter prin-
ciple in its operation.

—_——— — —

Notice that each stage in
the log amplifier has an rf
detector across its output
consisting of a 50-pF capac-
itor, a TN914 diode, and a
10k resistor. The rf detector
on the buffer stage is just a
tuning aid. The outputs of
the rf detectors on the 1st
through 5th log amp stages
are tied to a common 1k re-
sistor (in parallel with a
150-pF capacitor). Because
of its relatively low value,
the detector outputs are
more or less summed
across the 1k resistor.

A small input signal is
amplified by all five log
amp stages. Only the 5th
stage will develop enough
signal to provide an output
from its detector. As the in-
put signal is made larger,
the 4th stage detector also

will begin contributing to
the output. As the output is
made still larger, the 5th
stage will saturate or limit.
From this point it will con-
tribute no additional volt-
age across the 1k output re-
sistor. At about this same
signal level, the 3rd log amp
stage will begin to contrib-
ute some output, and so on.
Each log amp stage pro-
vides a gain of about 12 dB
until it saturates. The gain
of the i-f strip, from the 1k
resistor’s point of view, then
drops 12 dB. It is this suc-
cessive limiting and drop-
ping off of i-f stages that
creates the logarithmic vid-
eo output characteristic.
Note that when the 1st log
amp stage saturates, the log
amplifier reaches its full-
scale output.

| was surprised how accu-
rately the logarithmic am-
plifier does track a logarith-
mic curve. Using my com-
mercial step attenuator as a
reference, the calibration
of my logarithmic amplifier
was within 1 dB. The sensi-
tive i-f system must be
shielded to prevent interfer-
ence from commercial FM
stations.

Power Supply and Sweep
Generator Circuits

These circuits are shown
in Fig. 8. The power supply
is straightforward, provid-
ing +12 V dc, +24 V dc,
and —6 V dc. Note the
feedthrough capacitors
used to filter out any rf

=
! | ¥
| i |
| : : 32
: — i i . ‘ o
vG-6288/u— ! SEANN > SHIM
_ T 1 T e STOCK
RG-58 COAX _ | ! i - RG-58 COAX
TO MIXER | : : i TO PREAMP |
! ) ] ! 1716 " APERTURE
! ! | [ ! | DETAIL
e e e el e s el s 1
FRONT VIEW SIDE VIEW

I'—l 176" 1. \"

!- 1"—-L—a 1/16 —-I

- | 1A

Note 1. Coils are 6 turns of #12, 1/2" inside diameter, 5/8" long, taps at 1/4 turn.

Note 2. 10-pF piston trimmer, Sprague-Goodman GGP8R500 or equivalent; alternate, air-variable, John-

son 189-564-1,

Note 3. Filter box made from single- and double-sided G-10 circuit board plus copper shim stock.

Note 4. Filter box is 1-1/8" deep.

Note 5. Mount BNC connectors near front side.
Note 6. Coupling apertures are 3/8" x 3/16". Drill 3/8"-diameter holes in compartment wall pieces and
then solder copper shim strips across tops and bottoms to narrow apertures.
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Fig. 6. Bandpass filter.

picked up by the 12-V-ac
power leads.

The heart of the sweep
generator is the 555 IC
timer. The two 2N2907s act
as current sources. Each
generates linear ramp volt-
ages across 10-uF tantalum
capacitors. The 555 syn-
chronizes the ramps. The
ramps are set at a 10-Hz-to-
12-Hz repetition rate. One
ramp is fed through a dc-re-
storing capacitor-diode
clamp to the output con-
nector for the oscilloscope
horizontal (X) axis. The sec-
ond ramp is fed to the 5k
frequency-span potentiom-
eter through an inverting
operational amplifier buf-
fer. The output from the fre-
quency-span pot is summed
with the output of the 5k
center-frequency pot in the
vco-tuning voltage amplifi-
er. The output of this ampli-
fier is fed to the vco-tuning
voltage input.

When the ramps are reset
by the 555, pin 3 of the 555
also trips the retrace VMOS
clamp transistor through
the retrace comparator am-
plifier. This shorts the loga-
rithmic amplifier video out-
put to ground during re-
trace. Otherwise, the video
is fed to the output connec-
tor for the oscilloscope ver-
tical (Y) axis. The 4th ampli-
fier in the TLO84C quad-op-
erational-amplifier 1C is
used simply as a 6-V-dc ref-
erence by the other three
amplifiers.

Shielded Enclosure
Construction

All circuits in the high
frequency spectrum ana-
lyzer except the sweep gen-
erator and the power sup-
ply must be installed in
shielded enclosures. | built
each enclosure for my ana-
lyzer using 1/16-inch, G-10
epoxy circuit board stock.
Enclosure base plates are
made from single-sided or
double-sided stock. Dou-
ble-sided stock must be
used for the enclosure
sides, ends, and partitions.
(See Fig. 9 for construction
details.)



Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull
you out of a sticky situation. Need a different CTCSS
tone for each channel in a multi-channel Public Safety

TE-12PA

67.0 XZ B5.4 YA
T1.9 XA BBS5YB
T44WA 91527
77.0XB 948 ZA
79.7SP 97428
B25YZ 100.01Z

103.51A
107.21B
1109 2Z
1148 2A
118828
123.03Z

127.3 3A
131.83B
136.5 42
141.34A
146.2 4B
151.452

156.7 5A
162.2 58
167.96Z
173.8 6A
179.968B
186.2 7Z

19287A
203.5 M1

System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickler for

1day delivery with a full 1 year warranty.

* Frequency accuracy, =.1 Hz maximum —40°C to +85°C
* Frequencies to 250 Hz available on special order,
* Continuous tone

TE-12PB

TEST-TONES:
600
1000
1500
2175
2805

BURST TONES:
1850 2150 2400
1900 2200 2450
1950 2250 2500
2000 2300 2550
2100 2350

TOUCH-TONES:
697 1209
770 1336
852 1477
941 1633

1600
1650
1700
1750
* Qutput level flat to within 1.5db over entire range selected. 1800
* Immune to RF.

* Powered by 6-30vdc, unregulated at 8 ma.

* Low impedance, low distortion, adjustable sinewave output,

5v peak-to-peak.

* Instant start-up.

* Frequency accuracy, =1Hz maximum —40°C to +85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

$89.95
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Note the brass ‘‘cap
strips.” These provide a
base for soldering on the
thin copper (shim stock) en-
closure tops. | use this
method for mounting the
tops so that they can be
peeled back easily when |
need to modify or repair cir-
cuitry. Use a 40-Watt sol-
dering iron for soldering the
enclosures together. Solder
the tops on with a 25-Watt
iron. Be sure the solder
seams have no gaps.

Don’t let the need for
shielded enclosures dis-
courage you. There are sev-
eral easy, accurate ways to
cut circuit board material.
Beg, borrow, or buy a copy
of Printed Circuits Hand-
book (Reference 4). This
book does a good job of
showing how to cut circuit
board stock. Alternatively,
make friends with a ham
who owns or works at a
commercial circuit board
shop! Anyway, making
shielded enclosures is easi-
er than it first appears.

My original analyzer
used quite a few BNC con-
nectors. The number of
connectors can be reduced
by building the low-pass fil-
ter, mixer, and vco enclo-
sures together on one base
plate. Look at the schemat-
ic, Fig. 5, for shield parti-
tioning details. Likewise,
the preamplifier and log
amplifier enclosures can be
built together (Fig. 7). The
bandpass filter should be
built by itself, as should the
attenuator. This arrange-
ment allows the analyzer to
be tuned up with very little
test equipment.

Circuit Board Layout
and Construction

There are a lot of possi-
ble component substitu-
tions for the spectrum ana-
lyzer. Some of the compo-
nents you use in your ana-
lyzer will no doubt be dif-
ferent from the ones | used
—at least in physical size.
This makes standard circuit
boards impractical. It is
easy to lay out your circuit-
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Photo G. Preamplifier layout. Note that the brass “cap
strips” have been installed.

ry for construction on sin-
gle-sided circuit board
stock. The copper is on the
top side. It acts as a ground
plane and helps stabilize
the circuitry. All analyzer
circuitry built in this man-
ner was built on 1.8-inch-
wide circuit board strips —
lengths as needed. The low-
pass filter, bandpass filter,
and attenuator are built “in
the air” inside their shielded
enclosures. They don’t need
a circuit board.

Cet some drafting vel-
lum with a light blue, 1/10-
inch grid on it. After you
have all the parts for a cir-
cuit, you can begin devel-
oping its circuit board lay-
out. After mulling over the
schematic, lay the actual
components on the grid pa-
per and think through their
interconnections. Juggle
them as needed into a neat
arrangement. Remember
that all ground connections
are going to be made on the
top.

After you have the layout
and interconnections visu-
alized in an area, pick up
each component and
sketch in its outline on the
vellum. Show its connec-
tion to other components
(under the board) with dot-
ted lines. You will be sur-
prised how fast this goes.
Remember to keep the in-
put and output compo-
nents of each rf stage sepa-

rated. This is aided by using
circuit board strips. Check
the photos of my layout for
ideas (minor circuit changes
were made after some of
the photos).

Once the layout is com-
plete, tape it to your circuit
board blank. Drill through
the layout into the circuit
board each place where a
component or wire lead
goes through the board.
Use a #55 drill bit. After all
holes are drilled, lightly
countersink with a 1/8-inch
drill bit all holes that are
not going to be a ground
connection. This keeps the
leads going through these
holes from shorting to the
ground plane. Drill 1/8-inch
holes in each corner of the
board. 4-40X 1/2-inch
screws are put in these
holes to act as legs for the
board. Begin installing com-
ponents. They are intercon-
nected under the board by
their leads and/or bus wire.
Remember to keep connec-
tions as short as possible.

The vco oscillator circuit
is built totally on top of the
circuit board ground plane
so that leads can be very
short. Follow the layout in
the photo carefully. The
vco amplifier is built in the
normal way.

| used brass tubes
(bought at a hobby shop)
for coil-winding mandrels.
Where wiring goes through

a partition on the schemat-
ics, use a 1/8-inch hole
drilled in the partition
wall.

After you double-check
your wiring, install the cir-
cuit boards in their shielded
enclosures. Tack-solder the
ground plane of the circuit
to one side of the enclo-
sure. Do not install the tops
of the enclosures yet—we
have testing to do!

Because of the power in-
volved, build the L-pad
sampler carefully. The cir-
cuit board used to mount
the resistors has no copper
on either side except at the
corner on the far side of the
SO-239 connectors. This
small piece of ground plane
is covered with masking
tape before the copper is
etched with ferric chloride.
The 51-Ohm resistor is
grounded here. A ground
wire is then taken from here
to a lug at the BNC connec-
tor (make the lug from cop-
per shim stock).

Mount the board using
4-40 X 3/4-inch screws. Use
5/16-inch-diameter X 1/2-
inch-long aluminum tubing
slipped over each 4-40
screw to stand the circuit
board off. Be sure the resis-
tor pairs are separated from
each other by 3/8 of an inch.
The physical layout of the
resistors should look like
the schematic in Fig. 3. The
“fuse” wire, which is a sin-
gle, hair-thin strand of cop-
per wire from an old “zip”
cord, must be at least 1/2
inch long. The L-pad is built
in a medium-size minibox.

| mounted the shielded
enclosures and the sweep
generator/power-supply
board in a 3-inch-high X 12-
inch-wide X 18-inch-deep
aluminum chassis. (Refer to
Photo D for typical mount-
ing.) Individual circuits are
tested before final mount-
ing and installation of the
enclosure tops.

Testing and Alignment

The minimum test equip-
ment needed to align and
test the HF spectrum ana-
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This service will be available nationally. Lab tested & time proven

modifications professionally installed in your amateur Handy-Talkie 2M,

220, 440, MHZ2 transceiver by Henry Radios warranty technicians
(KNOWN AS “A&W PRODUCTIONS”)

HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS

Outboard the dip switch! Have it neatly inlayed
into the back cover of your Handy-Talkie making
all 32 PL Tones Selectable at a moment's
notice.

$25 Got your own PL? Send it to us with your
Handy-Talkie unit and we do the professional
installation for you.

$55 We will install a new PL and inlay the dip
switch into the back cover of your Handy-Talkie
ready to operate.

Send us your Handy-Talkie unit and a check or
money order plus $3.50 for shipping and hand-
ling payable to A&W PRODUCTIONS, INC.

For TEMPO units the dip switch is inlayed into
the Push-to-Talk bar. The TEMPO S-15 will
have the dip switch inlayed into the back cover.

$45 WewillinstallaNEW BATTERY BEATER
in your TEMPO S-1, S-2, S-4, S-5 READY to
operate. Your New Battery Beater will use the
same jack as the charger with no new holes and
regulation circuits built into unit. Comes with
Cigar Lighter Adapter with internal fuse.

CONTACT A&W PRODUCTIONS FOR SPE-
CIAL MODIFICATIONS YOU MAY WANT
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lyzer includes a high-im-
pedance volt ohmmeter, a
350-MHz frequency count-
er, and a 5-MHz bandwidth,
single-channel, dc-coupled
oscilloscope with a trig-
gered sweep. A grid-dip os-
cillator also is useful. You
should make up several
2-foot RG-58 cables with
BNC connectors. These will
be used during testing. For
best results, testing and
alignment should be done
in the order listed below.

Power Supply Testing.
Check the resistance be-
tween the primary and sec-
ondary of the wallplug
transformer before use. [t
should show an open cir-
cuit. Check the secondary
ac voltage. It should be 12
V ac to 15 V ac with no
load. Hook the 12 V ac to
the power supply and
check the 12 V dc, 24 V dc,
and —6 V dc outputs. They
should be within 1/2 volt.

Sweep Generator Testing.
Connect the power supply
to the sweep generator and
turn the power supply on.
Check pin 2 of the 555 IC
with your oscilloscope. You
should find a 10-Hz-to-12-
Hz ramp waveform. The
bottom of the waveform
should be at 4 volts and the
top of the waveform at 8
volts. The front of the ramp
(long slope) should appear
straight. You should find a
similar ramp at the X-axis
output connector. This
ramp will be between —06
volts and 3.4 volts.

Check pin 8 of the
TLO84C op amp. You should
find a pulse train with a
10-Hz-to-12-Hz repetition
rate. The pulse train should
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Fig. 7. Preamp and log amp.

Note 1. Resistors are 1/4 W, 5%:
unspecified capacitors are 50-V
ceramic.

Note 2. Capacitors marked
“SM" are + 5% silver mica.
Note 3. L43-12 rf transformers
and FT37-43 toroids are avail-
able from Amidon.

Note 4, Shielded box made from
single- and double-sided G-10
circuit board plus copper shim
stock.
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2% Bonus for Prepaid Orders

(Cashier's Check or Money Order)

AUGUST SPECIALS

1-800-336-4799

(Orders Only, Please)
ORDER ORDER HOURS: 11 am - 7 pm (Eastern Time) M-F

TOLL
FREE

TEN-TEC SALE

OMNI-C 160-10M Transceiver.........

—_—

VISA

9 am - 3 pm (Eastern Time) Saturday
Closed Tuesdays

ANTENNA/ROTOR SPECIALS

255 Deluxe Power Supply/Speaker. . ............... 169.95] TA 33 3-element 10-15-20 Meter Beam . ........... 199.95
229 2KW Antenna Tuner. .........coceneecrenenss 228.95| CcL 33 3-element 10-15-20 Meter Beam .. .......... 226.95
243 Remote VFO for Omni-C........ ..ot 168.95) CL 36 6-element 10-15-20 Meter Beam . ........... 303.95
ARGOSY B80-10m Transceiver. . . ... .cvourieeennsens 43995 lcUSHCRAFT
225 Power Supply. . ......coovnnniaiiiniiaiiaan, 114.95 A3 10-15-20m 3-element Beam .. ................. 172.95
COMPLETE LINE OF FILTERS AND ACCESSORIES IN STOCK] A4 10-15-20m 4-element Beam . . . .o vo o oo, . 224 .95
— CALL FOR QUOTES — HY-GAIN
_ TH3MK3 10-15-20M 3-elem. Beam w/stainless hdwr. . . . 194 .95
ICOM TH7 DX New Broad Band 7-element Beam........... 329.95
HF TRANSCEIVERS 2m and UHF KLM
720A - The Top of the Line IC 2A/2AT-2m handheld KT34A 10-15-20m 4-element Beam. . . .. .. ......... 310.95
730 - A Great Mobile IC 3AT-220MHz handheld KT34XA 10-15-20m 6-element Beam .............. 459.95
280 <= New Model IC 4 AT-440-450MHz handheld]HUSTLER 3TBA 10-15-20m 3-element Beam ........ 188.95
IC 25A-2m 25 watt XCVR ROTORS - Package prices when purchased
IC 290A-2m all mode XCVR with any 1 of the antennas above.
COMPLETE LINE OF FILTERS AND ACCESSORIES INSTOCK| ALLIANCE HD73. . .. ... i iiiiiiiiiiiiiiiaannan 89.95
— CALL FOR QUOTES — B ) 2 BT ) ] R N L S 165.95

— Shipping not included in prices —

MJF PRODUCTS (Call for other MFJ items)
989 New 3KW Tuner..............27995
962 1.5KW Tuner mtr/switch....... 189.95

9498 300 watt deluxe tuner. . ...... 119.95
941 C 300 watt tuner switch/mtr.. ... 76.95
940 300 watt tuner switch/mtr...... 67.95

484 Grandmaster mem. keyer 12 msg...113.95

482 4 msg memory keyer.......... B81.95
422 Pacesetter Keyerw/BencherBY1... 87.15
408 Deluxe Keyer with speed mtr... 67.95
496 Kevboard Il . .................28995
752B Dual tunable filter ........... 76.95
102 24-hourclock. . ... ..o oo ves 29.95

ASTRON POWER SUPPLIES (13.8 VDC)

RS7 A5 amps continuous, 7 amp ICS. .. 48.60
RS12A9 ampscont., 12 amps ICS. . 66.35
RS20A 16 ampscont., 20 amps ICS. .. 87.20
RS20M same as RS20A 4+ meters. .. 105.50
RS35A25 ampscont, 35 ampICS. ... 131.95
RS35M same as RS35A + meters. .. 151.95
VS356M 25 amp cont. adjustable . ... 171.00
VS20M 16 amp cont. adjustable . ... 124.00
MINIQUAD HO-1 ..ooviii s iiiina 127.95
VoCOM ANTENNAS/2m Amps
5/8 wave 2m hand held Ant........ 15.95
2 watts in, 25 watts outZ2m Amp ... 69.95
200 mw in, 25 watts out 2m Amp... 82.95
2 watts in, 50 watts out 2m Amp ... 105.95
2 watts in, 100 wattsout, ZmAmp.... 159.95
Power Pack for FCOM 2ZA/2AT...... 185.95
MIRAGE AMPS & WATT METERS
MP1/MP2 HF or VHF Watt Meters . ... 99.95
B23 2 in-30 out. AllModeZm Amp .... CALL
B108 10 in-80 out, All Mode2Zm Amp. .. CALL
B1016 10 in-160 out AllModeZm Amp. .. CAILL
B3016 30 in-160 out AllModeZ2m Amp... CALL
D1010ON UHF Amp, All Mode. ....... CALL
Cl06 220 MHz Amp. ... ..v.2++... CALL

— Shipping not included in prices —

TELEX H-EADSETS-HEADFHDNES
C1210/C1320 Headphones. ... 22.95/32.95

PROCOM 200 Headset/dual Imp.MIC... 77.50
PROCOM 300 Ivywt. Headset
Dual Imp. microphone........... 69.95

KLM ANTENNAS (other antennas in stock)

144-14813LB2m13-elem. w/balun. .. 77.95
144-148 16C 2m 16-element
foroscar....... L S 93.55
420-450-14 420-450 MHz
14-element beam. ........ 37.54
420-450-18C 420-450 MHz
18-elementoscar. .............. 58.70
432-16LB 16 element
430-434 MHz beam/balun ....... 60.70
HUSTLER 5BTV 10-80m Vertical .... 99.95
4BTV 10-40m Vertical . ... 78.95
HF Mobile Resonators Standard Super
10 and 15 meter 8.95 13.50
20 meters 11.95 15.95
40 meters 13.95 18.50
75 meters 14.50 28.95
AVANTIAP151.3G2monglassant... 27.95
[ sawrec |
Handhelds
144up 2m Synthesized handheld. . . . 295.00
440up MHz Synthesized handheld... CALL
ST7-T MHz Synthesized handheld. . . 229.00
Amplifiers - Tokyo High Power
HL-32V2m 30 wattout ........... 75.00
HL-82V 2 m 80 watt out, recv. preamp. . 149.95
HL-160V 2m 160 w out, recv. preamp. - 299.95
HL-20U 440-450 MHz . ......00vn e CALL

w SUPER SPECIALS *
AZDEN PCS 300 2m Handheld .. .. .. 284.00
PCS 3000 2m XCVR ..
KDK FM 2030 25 watt 2m XCVR . ...
KENWOOD, YAESU, DENTRON
— CALL FOR QUOTES —

BUTTERNUTHRV10-80mvertical. .. 109.95

BENCHER PADDLES Black......... 34495
Chrome. ... ... 4295
AEA Keyers, Code Readers .........,. CALL
Isopole 144 (Limited Qty.) ......... 29.95
HY-GAIN ANTENNAS
18 AVI/WB 10-80m vertical . ....... CALL
14 AVO/WB 10-40m vertical. ....... CALL
THIMKZ2 10-15-20m 2-elementbeam. .. CALL
TH3JR 10-15-20m beam......... CALL

(Most antennas now with stainless hardware)
CUSHCRAFT (Call for other Cushcraft items)

AV3 10-15-20m vertical . . . ........ 4450
AV 10-80m vertical . ............. BB.75
ARX-2B Ringo Ranger I, 2m vertical. .. 34.00
A321989 Z2m Boomer DX Beam....... 81.95
214B SSB 144-146 MHz boomer ... 68.20
214FB144.5-148 MHz FM boomer... 68.20
220B 220 MHz SSB boomer ....... 74.95
A147-11 11-element2m FM beam . 37.50
A147-20T 20-element
2m SSB/FMbeam . ............. B1.50
AMS 147 2m Magnet Mount....... 27.50
CABLE BY SAXTON
RG213Mil Spec.........ci..:0.:.28C/11
RG 8/m 95% shield foam .......... 24C/ft
VT A e T T L 11¢/f
MG DE ooy e i e b A 9¢/fu
RG 59 ..... 9¢/f
8-wire Rotor2 #18. 6 #22 ........ 15¢/ft
CLOCKS BY BMI
173B 24-hourclock. .............. 2695
173 DM dual desk cloek. .......... 54.95
DAIWA/MCM
CN520/CN540 watt meters. ... 59.95/69.95

CNW41B/CNW518
Antenna Tuners . ..
CNA 2002 Auio 2.5W Tuner. ..

.. .. .. 169.95/279.95
wsaie s 399.95

ORDER INFORMATION
Orders or Quotes Only 1-800-336-4799

Information

and Virginia orders: (703) 643-1063

M-W-F: 12 noon-8 pm

Thursday: 10 am-4 pm
Saturday: 9 am-3 pm

Store Hours:

~See List of Advertisers on page 114

Mailing Address: 2410 Drexel St
Woodbridge, VA 22192

Store Location: 13646 Jefferson Davis Hwy.

(New Location) Woodbridge, VA 22191

— DEALER INQUIRIES INVITED —

—CALL FOR QUOTES—

Partial product listing — send stamp for a flyer
or call for quotes. Terms: Prices do not include
shipping. VISA and Master Charge accepted.
2% discount for prepaid orders (cashier's chec

or money order). COD fee $2.00 per order.
Prices subject to change without notice o

obligation. No personal checks accepted
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be high (20 volts) about
20% of the time and low
(—3 volts) about 80% of
the time.

Turn the frequency-span
pot fully clockwise (no
ramp) and set the center-
frequency pot mid-range.
You should find 6 Vdc to 12
V dc on pin seven of the
TLO84C op amp (vco-tuning
voltage). Vary the setting of
the center-frequency pot.
The vco-tuning voltage
should vary from — 3 volts
to 21 volts. Set the center-
frequency pot for a 10-volt
output. Turn the frequency-
span pot counterclockwise
until you have a ramp
waveform from 2 volts to 20
volts (readjust the center-
frequency pot as needed).
This completes preliminary
sweep generator testing.

If your sweep generator
fails to act as above, re-
check component values
and circuit hookup for
problems. Refer to the
theory of operation for ad-
ditional hints.

Vco Testing. Connect the
vco-tuning voltage from the
sweep generator to the vco.
Ground the RG-58 shield at
the vco enclosure. Connect
12 V dc from the power sup-
ply to the vco power input.
Disconnect one side of the
oscillator coil for a mo-
ment. Power up and check
the MRF901 collector volt-
age. It should be about 6 V
dc to 8 Vdc. If itis too high,
reduce the value of the
100k bias resistor. If it is too
low, increase the value of
the bias resistor. You can't
use a pot here! Once the
collector voltage is verified,
power down and reconnect
the coil.

Power up and connect
your counter to the vco rf
test jack. Turn the frequen-
cy-span pot fully clockwise
(no ramp) and adjust the
center-frequency pot for a
3-volt output. Your counter
should read about 90 MHz.
Adjust the vco coil spacing
to get the vco in the 89.5-
MHz-t0-90.5-MHz range.
Check the dc output from
the rf detector of the vco
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Photo H. Log amplifier layout. Note strip design.

amplifier output for a 0.8-V-
dc-to-1.3-V-dc level. Adjust
the spacing between the
vco coil and the amplifier
pick-up loop, if necessary,
to obtain the proper detec-
tor output.

Set the center-frequency
pot for a 150-MHz oscilla-
tor output. You should have
a tuning voltage of about
18 V dc. Check the rf-detec-
tor output voltage again to
be sure it’s still between 0.8
V dc and 1.3 V dc. Monitor-
ing the dc voltage from the
rf detector with your scope,
tune the center-frequency
pot back and forth between
3 volts and 18 volts. The de-
tector output voltage may
smoothly vary some but
should not “jump.” An
abrupt voltage change indi-
cates a parasitic oscillation.
If this should occur, work
with vour oscillator layout
(very short leads) to get rid
of it.

A tuning voltage of less
than 1 V dc may cause the
oscillator output to be erra-
tic in frequency and ampli-
tude. This is not a problem.
Once the vco oscillator and
amplifier are operating
properly, install the vco en-
closure top.

Preamplitier and Log Am-
plifier Testing. Connect12V
dc to the preamplifier and
log amplifier circuits and
power up. Turn the frequen-
cy-span pot fully clockwise
(ramp off) and adjust the
center-frequency pot for 90
MHz at the vco rf test jack.
Disconnect the frequency

counter. Hook the attenua-
tor box to the vco rf test
jack with a two-foot RG-58
cable. Hook the output of
the attenuator to the input
of the preamplifier with an-
other two-foot cable.

Set the bias pot on the
log amplifier about mid-
range. Monitor the dc out-
put of the rf detector on the
log amplifier buffer. Tune
the buffer transformer slug
for peak output. Use the at-
tenuator to set the detector
output to 0.2 V dc. Now ad-
just the bias pot of the log
amplifier for peak output.
Adjust the attenuator for a
just-detectable output at
the log amplifier buffer. If
all seems well with the pre-
amplifier, install the top on
its enclosure. Prepare the
top for the log amplifier
section. Drill 1/8-inch-diam-
eter holes in the top over
each i-f transformer loca-
tion and over the bias pot.
(Use drafting vellum as a
template.)

Hook the oscilloscope to
the video output of the log
amplifier. Adjust the slugs
in each log amplifier stage
for peak video output. The
tuning of each stage should
be smooth, and the tuning
of the bias pot should also
be smooth. If the video out-
put from the log amplifier
jumps suddenly while tun-
ing, you may have a self-os-
cillation in the log amplifi-
er. If this happens, carefully
work with your layout. Fer-
rite beads, extra bypass ca-
pacitors, and small copper

shim stock shields can be
used to eliminate the prob-
lem. My i-f strip was quite
stable, so | do not think you
will have a problem.

If you live near a com-
mercial FM station, it may
interfere with your tuning
efforts. Tape the shield top
on the log amplifier during
initial tuning to help elimi-
nate this problem. As soon
as it appears that the log
amplifier is working, solder
on the top. Once the top is
soldered on, it will totally
eliminate the interference.

Bandpass Filter Tuning

Set the vco to 90 MHz.
Hook the attenuator be-
tween the vco rf test jack
and the bandpass filter in-
put. Hook the bandpass fil-
ter output to the preampli-
fier and log amplifier. Moni-
tor the video output of the
log amplifier on your oscil-
loscope. With the tops off
the bandpass sections, you
should get some signal. If
not, temporarily bridge the
input and output sections
with a 1-pF capacitor tack-
soldered at the input and
output tap points. Tune the
input and output stages for
peak response. Remove the
1-pF capacitor if used. Now
peak the two middle stages.
You probably will get an
overcoupled response (dou-
ble-hump). Just center the
tuning between the humps.

Now install the shield
tops, one at a time. Tune all
bandpass stages after each
top is installed. Tuning will
become very sharp, espe-
cially if you are using air-
variable tuning capacitors
instead of piston trimmers.
When the last top is in-
stalled, carefully peak all
stages.

Set up your oscilloscope
for X-Y operation, using the
X-axis output of the sweep
generator for the oscillo-
scope horizontal input and
the log amplifier video out-
put for the vertical input.
Gradually turn the frequen-
cy-span control counter-
clockwise until you get a
sweep display of the filter
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Photo I. L-pad sampler.

bandpass. Make fine adjust-
ments for a smooth band-
pass shape. Stagger-tune
the two middle bandpass
filter sections just a bit to
sharpen the nose of the fil-
ter. Be sure to put in enough
attenuation to keep the vid-
eo output from the log am-
plifier under two volts dur-
ing the bandpass filter tun-

ing procedure.

If it seems that you have
an over-coupled response
in your filter, narrow the ap-
erture between the two
middle bandpass filter sec-
tunes
sharply but exhibits high
loss, then widen the aper-
ture between the two mid-

tions. If the filter

dle sections.

Final Setup

Install all circuitry in
your chassis and complete
all wiring and coaxial cable
hookup. Set the analyzer
upside down in front of
your scope. Connect your
oscilloscope to the ana-
lyzer X- and Y-axis outputs.
Set up the oscilloscope
again for X-Y operation,
Turn the analyzer on (no
signal). Turn the frequency-
span pot fully clockwise (no
ramp). Using your frequen-
cy counter at the vco rf test
jack, set the vco for 90 MHz
operation with the center-
frequency pot. You should
see two horizontal lines
about 2 volts apart. Rotate
the frequency-span pot
counterclockwise a little.
You should see the band-
pass-filter response again.
This is due to mixer leak-
through and is normal.

Set the retrace line (lower
straight line) under the
bandpass response curve at
the bottom of the CRT

Lard'l

2.2K

CURRENT
SOURCE

RETRACE
COMPAHATOR

screen. Widen the trace
with the oscilloscope con-
trols to reach across the
screen. Turn the frequency-
span pot fully clockwise
again. Set the vco frequen-
cy to 120 MHz. Now turn
the span pot counterclock-
wise until the zero-frequen-
cy half-spike appears on the
left side of the screen.
There should also be some
grass above the retrace line
along the bottom on the
screen. The analyzer should
now be scanning 0 to 60
MHz.

Feed a small 30-MHz2z sig-
nal from a grid-dip oscilla-
tor (use a pick-up loop as
shown in Photo J) or a low-
power-signal generator to
the analyzer through the at-
tenuator. You should now
see the 30-MHz signal spike
about mid-screen. You may
also see the 2nd harmonic
of the 30-MHz signal on the
right edge of the screen. Ad-
just the attenuator so that
the 30-MHz signal is about
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Note 1. Wall transformer available from Jameco.
Note 2. Other devices available from Radio Shack.

Note 3. TLOBAC is quad op amp.

Note 4. 500-pF threaded feedthroughs available from Alaska Microwave.

Fig. 8. Power supply and sweep circuits.
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MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

AMATEUR RADIO
COMMUNICATION
AT ITS
FINEST

Both Systems Provide

Ynu won't find as much There's a certain thrill to

well thought out program- e SIMPLE DIRECT CONNECTION to your Transceiver. using efficient, reliable
ming, circuitry, and features * COMPLETE SYSTEM, built-in Demodulator & AFSK digital communications
anywhere, at any price! The Modulator with keyboard programmable tone pairs. equipment on the air. That's
ATR-6800 combines the * SPLIT-SCREEN operation with keyboard selectable the fun of RTTY. Spice up
best of both worlds, an easy  |ine location. * LARGE, TYPE AHEAD text buffer. your ﬂfgat;ur Tﬂdiﬂ ki
to use video system for « TEN, programmable message memories, plus ID’s tion with the si ent video
CWIRTTY/SSTV with aut>  WRU & SELCALs. » RANDOM CODE generator & hand  fYstem fnaf 2ots 1 2/ fhe
stand-alone computer with key input for practice. ¢ Baudot 60 to 132 WPM. you own a home computer
expandable memory & full 5 ASCII 110 & 300 baud. * SYNC-LOCK MODE for and are considering an out-
instruction set in Motorola improved ASCII operation. * RECORDER INTERFACE board interface/program,
assernbly IEHQUEQ’E. Add the FGR “BMG'TAPE“ or I‘Et‘.‘.nrﬂing fo-the-ail'. . CODE remember, we've put it all
BASIC language option CONVERTED Printer output in Baudot or ASCIL. in one RF1 tight enclosure
package and you'll have the e SSTV/GRAPHICS transmit. ¢ FULL 63 KEY that's ready to go as soon
unique combination of an Computer grade keyboard. as you power up. And, with
RFI proof computer and the "Battery-backed” mem-
ultimate RTTY/CW HAM station. And don't forget “easy to ory option, you won't even lose your pre-programmed

use.” All of us at Microlog are RADIO ACTIVE on RTTY, so messages if there's a "blink” in the A.C. The ACT-1 has
there's a lot of personal attention to detail and ease of opera- features that the competition doesn't even have on the draw-
tion. “Stick-on” command listing and video status display will ing board! Check for yourself, you could spend a lot more
get you on the air quick and sounding like a pro. and still come up short.

The most often asked question we hear is "What's the difference between the ATR
ATR'GBOO VS ACT' 1 & the ACT-12" The ACT-1 is a dedicated system for RTTY/CW/SSTV. It provides
all the functions and features you need for a multi-mode station. Along with this superior "ON-the-AlIR" performance, the
ATR-6800 extends your operation into the realm of automatic station control and computer programming. Plug-in
applications modules expand the ATR's memory to add new HAM oriented programs which are enabled by simple
keyboard commands. By adding the BASIC option package, you'll have pre-programmed full community mailbox, contest
dupe sheet, personal station log, message editor, BASIC computer language and 16k of battery-backed (non-volatile)
memory. We also provide a subroutine list so that you can write programs to directly control the ATR-6800 in easy to use
BASIC language. The ATR-6800 then is the expandable, "do everything” system where your imagination is the only limit!
The ACT-1 is designed for the HAM who needs the essentials of a complete video system for digital communications.

TECHNICAL SPECIFICATIONS ATR-6800 & ACT-1

INPUTS SYNC: Tranamils "'Blank-Fill"" jn ATTY and BT in Morse whan Taxt Buffer |8 TUNING INDICATORS
Speaker Audio jrg?_m; rmin Hand i ampty and unit is In transmil. Keyboard command oniof ¢udlu Rel. Tane HL%EEH: Iﬂ:rid Euﬁgnuralﬂﬂ
Digital eyar, Hand Key UN-SHIFT on 8 . i " bsual on Mark (Keydown)
5% . pate: Automalically shifts back 1o "LETTERS" upon recelpl {
f:':_: < HSHIT:EII?I;'GH ;::ﬁ:"::w or fransmission of space. Keyboard command on/otf ﬁﬁMHHA!LE “E;;::':;"'p“ for ATTY
D*uulu“m Kel-_.ulilr-gl.i + 40VDC @ 300ma Max REAL-TIME CLOCK: Keyboard sel, always on screen I?l:nlav. hours, 10-40 charscler mesaages (400 1otal) or
- Voltage Keying ASIVDC 3 m;g.‘ i L E S T:::lur:mi‘dnﬂm Can siso be inseded in trmnamil text buller by keyboarg p-&ep! i5 ':um character mewsages [B00 10taf) hagt;rﬂm::;t:l
= Msrcury Relay SOOVDL: oF & amip ¥ ax ) M. | 1S characters masimum in standans 1 ]
TA Cnange Over ATR — Relay =30V @ 2 amp NO. A NC WORD WRAF ARQUND: Prevents splitling words al the end of a line. Works ATTY 10
ACT-1 — Transisior + 1I¥VDC @ 300 ma GND on in AT &5 well &% RS WHLI Up 1o 15 chaacisrs
KT Salective Call ATH — 4 mamones, up 10 13 characiers sach
AFSK Tones Aange Meyboard Programmable 500 M2 to 3000 M2 CODE PRACTICE: Random 3 char generaior aends a1 any speed you Sl via ACT.1 — 2 memonas ‘of pantes on and primter oM
AFSK Toanes Laval Mic Compatible 30-50mv Audio the keyDoard. Hand-Kay inpul &liows UsE N code practics oscilialor that will =T
Siow Scan Mic Compatibis Audio Sync 1200 Hz. Black-1500 Hz. @lno read your sending! an?u"ryWI ER Elp!unﬁlll::dmd orik b 4000 btes o AN Jor User pro
White-2300 Hz STATU!.’: Dlg;l.#"l' can betrrzla.llm:l up T? show IT;;! ﬂﬂ;il:g'rr:?:: nnd*cnnlmdﬁuurg Bmm_ Basic package adds 16K,
MISCELLANEOUS CONNECTIONS mands for 20 programmable paramelars, such as one fregs, + Lenguage asic or Motorola MBBOO
RS 2337 + 12VDC, 330 Ohm Source Impedance, Negallve Mark rinter, etc. Uselyl as a HELIE gommand in cang you misplace the manual,  commands Input; Outpul; Load, Go with Break Point; or Normal
Printer Driver ATR — s Hi-speed RS-212 upto 2400 Baud here's also a constan! “"TOP-LINE" display of Tima, Mode, Spead, & Code Baslc
" E!uane-m:lcﬂiudm B hglf:ll Floaling Im use Taps Interlacs Siore Programs an Agdio Cassplls
By For (ANTIN LOOP Sieicieng DETECTION MODES POWER
ACT-1 — * Slo-spead E-il.l'ﬂ:jl.& ASCH Transisins Dirmct Phase commelstion delecior with AGC controlied 115 VAC, 80 Hz 50 VA Mas. Act-1. 30 VA Max (230 VAC. S0 Mz ootional]
Eﬂ'll:ﬂh * ;G'.I'DC L lg}c'l':'l.m - bancpass fitter (100 Hr nominal e4Sth — 3500 H: 17 wol! wargion availasie
" Baud = ' center frequency) External mpul for charging expanced battery Dacked memory E15vDC &
_ SEOT B Demodutator Computar program snhanced oual tone demod 10 . mas
Tape Recoroer Mike = 100 mv Audic Primary lones fired @ 21252295 Hz Secondary
"Brag Tape Speaker = 200 mv Audic tones vanable @ 500 — 3000 Hz MECHANICAL
Scope ?ﬂr:.ﬁ;nﬂn and Vertical Outpuls 10 Scope lor RTTY ey RS232 compatible hat! duplex or full duplex up 1o gmm s e s =
iyl QEOD i7g £ . X
Morse Spead Tracking Automatic or Spead Lock DATA RATES s Waight 19 e
VIDED OUTPUT Moarsd 5-198 WPM Keyboard selectable in 1 WPM steps QF A 178 W x 3H % 9.5D
1 Volt Peak to Peak, Negative Sync Composite Video (Amarican Standard) Auto speed tracking or apead on receive wi?ﬂm 7 b :
Euwropsan standard svallable upon regues]. Baudot All standard 45, 50, 57, 74, 100 Baud (B0, 66, 75, 100 ATR-S800 & ACT-1-
VIDED FORMAT and 112 WPM) Color Belge Top, Black Base
Batrmiad 24 lines. 40 charachers pel line ASCH 110 & -]‘TTE-!-'":‘ n:;rm.'l :j;?:'ﬁfh HH.‘::E:I el Matarigl A Aluminum Alloy
Toom 12 lings, 20 characi=rs par lins Modem adds speed 3y SO0 ;
Biack on White or Siow Scan B secondy per frame
Whits on Biack Ry Doard sarlec iabss OuUTFUT T HODES
Display Split Screen  Any location Line 0 (O to Line 20 Meyboard Symbei LIRS Character ouputs when Iy
seteclanie Worg Words sent after “Space Bar’
SSTV 3 lines, & chamcters per line + graphics Line Line sent after ~Return *Standard on ATR, Optional on ACT-1

TEST MESSAGES: Quick Brown Fox and RYRY's in Baudot, U™U” In ASCH, Buller Send enfire contents of text buffer "*Standard on ATR, Not available on ACT-1

VWY in Morse
51 MICROLOG CORPORATION —18713 Mooney Drive—Gaithersburg, MD 20879 (301)258-8400
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the same height as the zero-
frequency half-spike. If
things have gone well so
far, you are getting a signal
through the low-pass filter
and mixer, SO you can now
install their enclosure tops.

Set the frequency-span
control so that the 30-MHz
signal spike is about two
scope divisions wide. Now
fine-tune the bandpass fil-
ter again and re-peak the
log amplifier. Switch the
10-dB attenuator section in
and out while adjusting the
vertical gain of the oscillo-
scope so that the signal
height changes one CRT di-
vision. Now switch a 20-dB
section in and out. Signal
height should change two
CRT divisions. Readjust the
frequency span control for
a 0-to-60-MHz analyzer tun-
INg range.

Increase signal strength
until the first small spike
pops out of the grass be-
tween the 0- and 30-MHz
signals. This is slightly
above the overload point of
the analyzer. The 30-MHz
signal spike should be near
the top of the CRT screen
(8th vertical division). Full-
scale inputs should be the
next (7th) CRT division
down. Touch up the oscillo-
scope controls if necessary.
The zero-frequency half-
spike will be about six divi-
sions tall. Switch all attenu-
ation out and reduce the
signal generator output so
that the 30-MHz test signal
is seven divisions tall.
Check the vertical calibra-
tion of the analyzer over
the attenuator’s 59-dB
range.

Using your signal genera-
tor and frequency counter,
take notes on the horizon-
tal calibration of your ana-
lyzer. This is done by cen-
tering a signal from your
signal generator on each
CRT horizontal division
(vertical line) and recording
its frequency. Your ana-
lyzer is now ready for use.
But first, test the L-pad care-
fully!

Hook up your L-pad to
your transmitting equip-
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Photo J. The spectrum analyzer can easily be tuned up with
simple test equipment.

ment. Be sure everything is
grounded properly. | sug-
gest mounting the L-pad
and attenuator on an alumi-
num plate which is in turn
wall-mounted. Ground the
plate! Do not connect the
attenuator to the L-pad vyet.
Connect your transmitter to
an swr meter, the swr meter
to the L-pad, and the L-pad
to your dummy load. The
L-pad should introduce lit-
tle, if any, swr. Starting with
low power (100 Watts or
less), key down for 30 sec-
onds. Power down vyour
transmitter completely and
quickly inspect the inside
of your L-pad. The ““fuse”
should be OK and nothing
should be hot. Continue
testing to full station
power.

SIDES AND
PAFTITIONS -

DOUBLE=-SIDED
G=10, 1/1Bin THICK

If everything has gone
well, then power down your
transmitter completely and
connect the attenuator to
the L-pad. Switch in all at-
tenuation and connect the
attenuator to the spectrum
analyzer. Remember that
the analyzer and oscillo-
scope cases should be sol-
idly grounded. Starting
again with low power, key
down and adjust the attenu-
ator for a full-scale spec-
trum analyzer display. How
does your spectrum look?!
Always switch in full atten-
uation before increasing
power. Remember, do not
go over one kilowatt con-
tinuous output (2 kW p-p).
Do not attempt to use the
spectrum analyzer system
where your swr is greater

COPFER SHIM 5TOCK

if4 in. WIDE
BRASS STRIP

SOLDER FILLETS

GA5E -

-, SINGLE OR DOUBLE=SIDED
T\ G-/0 CIACUIT BOARD, L/16 in
THICE

Note 1. Solder G-10 circuit board and brass strips with 40-W iron.
Note 2. Solder copper shim stock with 25-W iron.

Fig. 9. Shielded box construction detail.

than 2:1. Always be sure
you are using an L-sampler
with a high enough power
rating!

Component Sources
and Substitutions

It often is lamented that
home-brewing projects is
difficult these days because
of poor component avail-
ability. | started seriously
experimenting with elec-
tronics 20 years ago in the
good old days of compo-
nent availability. The differ-
ence between now and then
is that we have about a
thousand times more com-
ponents to experiment
with!

It’s simply a matter of
motivation and tenacity.
You can get any component
that you need. True, Mom
and Pop’s local TV compo-
nent place doesn’t carry
everything, but they may be
able to order it for you.
Don’t be afraid to contact a
manufacturer or a big dis-
tributor like Hall-Mark, Ar-
row, Allied, etc. They are
usually glad to work with
you (although order mini-
mums can be an occasional
problem). Best of all, look
at the ads in this magazine.
There are several dozen
mail-order distributors
which market primarily to
the experimenter.

On specifics: You can get
circuit board stock, chemi-
cals, drill and router bits,
etc., from Kepro in Fenton,
Missouri. You can get
MRF901s, 40673s, 500-pF
and 1000-pF feedthrough
capacitors from Alaska Mi-
crowave Labs in Anchor-
age, Alaska. You can get
ferrite beads, toroids, and
i-f transformers from Ami-
don Associates in N. Holly-
wood, California. Small air-
variable capacitors for the
bandpass filter are avail-
able from Radiokit in
Greenville, New Hamp-
shire. You can get resistors,
capacitors, 555 ICs, TLO84C
quad op amps, VMOS tran-
sistors, and many of the
parts discussed above from
Radio Shack. You can get



50 db GAIN

OVER A 1/4 WAVE WET NOODLE!

It sounds ridiculous..doesn’t it? Amateur
Radio advertising I1s not exemp! from exag-
geration. When fac!s are distorted by fabrica-
tion you may be induced to buy a product thal
ultimately is incapable of meeting the perlor-
mance claimed by the manufacturer. Caveat

Emptar (Duyer beware)

The AEA IsoPole' " antenna has 3 db gain
over a dipole in free space. This I1s an honest
and supportable claim. Yet other manufac-
turers claim as much as a 7 db gain for their
antennas using no reference standard or a
114 wave antenna as reference, The 1/4 wave
1S not a recognized reference used Dby
reputable antenna engineers because it IS
most difficult to properly decouple in a
repeatable fashion

The IsoPole antennas offer the maximum
gain attainable for the length of antenna
This is a bold statement and one we know we
can stand behingd!

For any linear array antenna to outpertorm
the IsoPole by 3 db or more on-the-horizon
gain. it would have 1o be at least 20 feet long!
Anything less and you can bet that aavertis-
ing geception is being used

Before you buy a VHF or UHF base station
antenna, get some good honest facts about
VHF antenna design. Send for your FREE

copy of '"Facts About Proper VHF Vertical
Antenna Design'' by Professor D.K
Reynolds, K7DBA. You'll be glad you did

In the meantime, we would like to expose
vou 1o some of the commenlis we have
received frum customers that are using the

IsoPole

Seattle, WA — Compact & easy 1o install,
guality & keeps XYL happy -looks good! |

Half Moon Bay, CA — Found repeaters | on-
ly heard about before from my QTH — Ex-
cellent. Amazed at light weight and low cost
Sturgis, SD — The Isopole Antenna has ex-
ceeded my expectations

Lumberton, NC — You realiy do what you
say! The best 2 mitr. antenna | have ever own-
ed!

La Habra, CA — Hooked up today, and it was
a periect match throughout the entire band
For the money, you can not go wrong

Tok, AK — Truly a fine antenna, working bet-
ter than the five eiement yagi it replaced

Sacramento, CA — Assembly was
remarkably easy, | needed an efficient, low
profile antenna & your product fit the bill to a
.|"|"

Warsaw, IND — AMAZED!!! Antenna
ground mounted on required mast & outper-
forming a (R.R.) at 55" on top of tower

Loris, SC — I'm a commercial radio
salesman, and the Isopole is THE antenna |
recommend

Seattle, WA — Works well — excellent. Had
(H.R.) at BO'. With the Isopole at 20 ft. | now
hear repeaters and simplex | never heard
with (R.R.) The Isopole will soon be at B0
Freehold, NJ — |1 is everything your ad says
ang more

Great Neck, NY — Amazing difference bei-
ween (R.R.), 10 db or betler, raise rept. never
heard before — SUPER. 73 and thanks

Richfield, OH — Waorks extremely well
broke a repeater at 100 mi using 150 mw !
Vernon, TX — (The dealer) said the antenn
WAS THE BEST ON MARKET and | AGREE! |
IS AN EXCELLENT antenna & works 10 spec
-Thanks

o

-

L

Prices and Specifications subject to
change without notice or obligation.

Brings you the
Breakthrough!

o 2

Advanced Electronic Applications, Inc. » P.0. Box 2160 * Lynnwood, WA 98036 » (206) 775-7373 = Telex: 152571 AEA INTL

»See List of Advertisers on page 114
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SCALE ILLUM

Photo K. O-to-60-MHz spectrum on longwire antenna, using

accessory preamplitier.

wall transformers and tan-
talum capacitors from
Jameco in Belmont, Califor-
nia. 2N5179s are carried by
most TV parts houses. The
double-balanced mixers
can be ordered directly
from Mini-Circuits in Brook-
lyn, New York. See, you
have no excuse!

OK, the MV109s might
be a slight problem. An
MV209 or MV309 should
also work. | got my stock
from Hall-Mark. If you run
into a problem getting
these diodes, pick up the
phone and call Motorola
Semiconductor in Phoenix,
Arizona, for help

The high frequency spec-
trum analyzer should be
fairly tolerant of compo-
nent substitutions except in
the vco oscillator circuit
and the L-pad. For example,

the “hotter” 3N211 could
substitute for the 40673 if
you crank its gain down a
bit with the log amplifier
bias pot. You could use
MRF901s in place of the
2N5179s (don't try to go the
other way!). Solid copper
conductors (#12) stripped
from house wiring can be
used for coil stock in the
vco and bandpass filter.
Any decent electrolytics of
the proper capacitance and
voltage rating can be used
in the power supply and
sweep generator circuits.
Electrolytics could also be
used in place of the tanta-
lum capacitors in a pinch.
Try to get close-tolerance
parts in this case.

Useful Accessories

You can duplicate the
2-stage wideband-preampli-

Frequency range
3-dB bandwidth
30-dB bandwidth
3:30-dB shape factor
Dynamic range
Spurious responses
Noise floor
Full-scale input
Y-axis output
X-axis output
Y-axis calibration
X-axis calibration

0to 8 MHz

8 to 24 MHz

24 to 60 MHz

Specifications for HF Spectrum Analyzer

60 dB
60 dB below full-scale
65 dB below full-scale

0 to 2.5 volts

0 to 60 MHz
220 kHz
1,100 kHz
1:5

—-8dBm =2 dBm

-05to + 3.5 volis

10 dBi/division

6 MHz/division (approximate)
4 MHz =+ 0.75 MHz/division

8 MHz + 1 MHz/division

6 MHz + 1 MHz/division
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Photo L. 0-to-60-MHz spectrum on longwire antenna with
my trusty but noisy computer on.

tier circuit to use as an ac-
cessory ahead of the atten-
uator. This will allow you to
view the 0-to-60-MHz radio
spectrum on a longwire an-
tenna and quickly judge the
band conditions through six
meters. Vco frequency-tun-
Ing is somewhat nonlinear,
which is typical of simple
wideband oscillators. A
6-MHz crystal oscillator
driving a TTL Schmitt trig-
ger makes a usetul calibra-
tor. The output of the TTL
gate contains every har-
monic through 60 MHz.
Lightly couple the TTL gate
to the spectrum analyzerin-
put with an insulated wire
antenna placed near the an-
alyzer input connector. A
momentary-on push-button
can be used to activate the
calibrator.

Analyzer Applications

We have talked about us-
ing the HF spectrum ana-
lyzer to monitor transmit-
ting equipment. This was
the primary application |
had in mind when | de-
signed the analyzer. It is es-
pecially useful to hams who
are home-brewing their own
HF transmitters or linears. It
is also useful for checking
low-pass filter performance
and band conditions. I'm
sure you will find other ap-
plications.

The analyzer has a 50-
Ohm input impedance and

is dc-coupled. Be sure to
add a blocking capacitor
ahead of the attenuator if
you are going to look at an
rf signal that is riding on a
dc level. Stay away from
high-voltage dc circuits.
The bandpass of this ana-
lyzer is too wide for looking
at SSB modulation linear-
ity. However, this can be
judged adequately from a
two-tone pattern on a nor-
mal oscilloscope.

From Here

This project demon-
strates that a useful spec-
trum analyzer can easily be
built from relatively com-
mon and inexpensive com-
ponents. Avid experiment-
ers should treat this design
as a starting-off point.
Meanwhile, let’s get those
transmitter spectrums
cleaned up! If you would
like to ask me a question
about the analyzer project,
please send an SASE. 73!/
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MARTIN ENGINEERING
P.O. BOX 253 134
BOONVILLE, MO 65233

816-882-2734 R

HAZER Il Heavy duty, aluminum,
for Rohn 20 & 25 tower $279.95

HAZER"

TOO OLD-TOO SCARED-
TOO TIRED TO CLIMB?
HAZE YOUR TOWER

= Hazer follows parallel to tower

= Ralse or lower Antenna to ground

" Works best on self standing towers

* Guy wire lugs provided on Hazer

* Midway tower guy wires must
temporarily be removed during
operation

= Simple & easy to Install and use

" Complete with winch, 100 ft of cable,
hardware & instructions

HAZER lll Standard duty,aluminum,
for Rohn 20 & 25 tower $199.95

HAZER IV Heavy duty, steel, for
Rohn 20 & 25 $249.95
Tower, Rotator, Ant. not included

Introducing our Latest Model — NOVAX I

S SIMPLEX / DUPLEX
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NOVAX I

NOW TWO MODELS TO
SERVE YOU BETTER
YOUR OWN PRIVATE AUTOPATCH

NOVAX interfaces your standard 2 meter;, 220; 450; etc. Base
station and telephone, using a high speed scan switching tech-
nique so that you can direct dial from your automobile or with
your HT from the backyard or poolside — Automatically ... Easy
installation transceivers, featuring solid state switching, offer best
results ... Available interfaced with an ICOM 22U.

NaoVAax

MoBILE CONNECTION

| FEATURES NOVAX | NOVAX Ii
® 3 min. Call duration timer YES YES
® Up to 45 sec. activity timer YES YES
® Single digit Access Control YES NO
® DTMF (Touch Tone)* phone connection YES YES
® 4 digit Access Control NO YES
® Toll Restrict NO YES
® LED Digital Display NO YES
| ® Vinyl covered alum. case size D' x6" x2" 10" x 8" x1%”
® Directly Interfaces with Repeater NO YES
® Rotary Dial System (incl. Last digit dial) | NO YES—"'Option’'—$49.95
® Ring Back (reverse autopatch) “Option” |YES—$39.95:Kit $29.95| YES—Wired—$39.95
® Price [Kit;$169.95/wired $219.95| Wired only $279.95
[N.Y.S. Res. add appru._S_a_IPs Tax SHIPPING ADD $3.50 in U.S.A.

( UEREMNT

EVELOPNIEMNT

* Trademark ITT

Box 162 - Tudman Rd.
Westmoreland, N.Y. 13490
or Phone 315-829-2785 21

To order, send
check, money
order to;

MASTER CHARGE
AND VISA ACCEPTED

CHRPORATION

(formerly R.W.D. Inc.)

L

~See List of Advertisers on page 114

RINGO
RANGERII

7dB GAIN

HIGHEST GAIN
2 METER OMNI

OUTPERFORMS
CONE AND
DOUBLE ZEPP

WORK MORE STATIONS
ELIMINATE NOISE
LIGHTNING PROTECTED
ACCESS MORE REPEATERS
ASSEMBLE EASILY
INSTALL QUICKLY

A COMPLETE ANTENNA
ALL PARTS INCLUDED

600,000 HAPPY USERS
BECOME ONE TODAY

ARX-2B 134-164MHz
ARX-220B 220-225MHz
ARX-4508 435-450MHz

.agi o

RANGERS

MORE RANGE
3 dB GAIN
5/8 ASTAINLESS WHIP

GRIP TIGHT 90LB
MAGNET

CHROME PLATED BASE
NEAT APPEARANCE

THUMB LOCK ADJUSTMENT
NO WHIP CUTTING

LOW PRICE

MAGNETIC MOUNTS
AMS-147 146-148 MHz
AMS-220 220-225 MHz

TRUNK LIP MOUNTS
ATS-147 146-148 MHz
ATS-220 220-225 MHz

@annn
N

cushcraft

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, P.O. Box 4680
Manchester, NH 03108
Telex - 953050

w 106

73 Magazine = August, 1982 29




DISCOVER VAS

DISCOVER THE NEW DENTRON LINE OF
VALUE ENGINEERED PRODUCTS.

Every Dentron unit is the result of an in-
tensive engineering effort focused on
your specific needs. You get the gear
you want, with the features you want,
the performance you want, at a price
you'll love. Value engineering...it
means you don't have to pay for more
than you want, or settle for less than you
need.

© 1982 DENTRON RADIO CO., INC.

GALION Linear Amplifier: 1200 PEP watls input
on S5B; 1000 watts input on CW; 160-
80-40-30-20-17-15 Meter amateur boards;
modifications for 12 and 10 meter amateur bands
and associated MARS frequencies; rugged
relioble 3-500Z grounded grid ftriode; high
volume forced air cooling-2 speed blower: full
function metering; Internal in-out switching.
3-50017 tube included. 154" Wx 7% "H x 15%"D; 47
Ibs.

CM-U TUNED INPUT ACCESSORY: Tuned input ac-
cessory for amateur band amplifiers which have
no tuned input stage. The circuitry Is symmetrical
on all bands. No tuning necessary. 4*"W x 24 "H x
4%"D; 3 Ibs.

MLX Mini Transceiver: 25 Wwaft PEF SSB/CW
Transceilver for any one Amateur Band, 160 to &
Meters. Digital Readout, 12 Volt Operation. NI-CAD
Portapack available, 5"W x 2/4"H x 7"D; 4 Ibs.

GLA-1TO00B Linear Amplifier: B0-15m w/some
MARS; 1200w PEP SSB, 700w CW; (4) D-50A’s
w/tuned input for Solid-State rigs; 125w drive,
117/234v; 11"W x 5-3/8"H x 11"D; 30 Ibs.

GALION "II" Linear Amplifier: 160-80-40-
30-20-17-15 Meter amateur bands; 12 and 10
meters for export only; 2000 watts PEP 5SB, 1000
watts CW, RTTY, S5TV, AM:; 100% in Amateur Ser-
vice; 2-Type 3-500LZ EIMAC Power Grid Triodes; 2,
3-5001Z tubes included: 15/4"W x 74"H x 15"D: 49
ibs.




NEW HORIZONS

STATION ONE CW Radio Station: A complete
3-band, 25 watt, CW transcelver and accessories
station for new and expericenced hams. This kit
comes complete with transcelver, code key, 3
band dipole, headset, logbook, ARRL License
Manual, radic and code course on cassette. 5°W
x4"Hx 5"D; 7 lbs.

GLT-1000 Antenna Tuner: 1.8-30 MHz con-
tinuous: Tunes wire, coax, balonced line; 1.2 KW
PEP: 1 KW CW input: 11"W x 4% "H x 12"D; 18 Ibs.

MLT-2500 2KW Antenna Tuner: 1.8-30 MHz con-
finuous; Tunes coax, wires and balanced line; Wat-
tmeter accuracy + 10% of full scale; 14"W x 5.5"H
x 14"D; 28 Ibs.

MLA-2500 C Linear Amplifier: A full 2 KW PEP, 1
Kw CW amplifier; Uses two type 8122 output tubes
with a total plate dissipation of 800 walls; The
new MLA-2500 C is up to date with full coverage
of all amateur bands, including the new WAR.C.
30, 17, and 12 meter bands, and 160 meters.
14"W x 5.3"H x 14" D; 49 |bs.

Jr. Monitor Tuner; 1.8-30 MHz, 300w, balun; for
coax, wire and balanced line. Base or moblle
(bracket incl). 8"Wx 3"Hx 8"D: 4 Ibs.

NDT-300 Tuner: 1.8-30 MHz; built in directional
wattmeter with dual meters; wide matching range,
bullt-in 4:1 balance. 14"W x 2"H x 14"D; 8 Ibs.

MLX-2500 Transceiver: (NDT Tuner Optional)
160-80-40-30-20-17-15-12-10 Meter amateur
bands; USB, LSB, CW; SO0 watts PEP 5SB, 400 watls
CW; O.5uV for 10 db S/N; 120/240VAC 50/60 Hz
Supply built in; All Sllicon Solid State Recelver;
2-6MJ6 tubes In transmitter output; 14% "W x 5/4"H
x 14"D; 29 Ibs.

MLA-2500 VHF 2 Meter Amplifier: 50-54 MHz,
142-150 MHz; 1800 Watts PEP, 1000 watts FM. or
C.W., 875 watts AM. Linear; 8122 Ceramic/Metal
Tetrodes; 120/240 VAC, 50/60 Hz; 14"W x 5"H x
147 D; 49 Ibs.

Clipperton-L Linear Amplifier: 160-15m w/some
MARS; 2KW PEP SSB, IKW DC CW, RITY/SSTV; (4)
5728's, 65-150w drive; Size: 14)4"W x 6"H x 14)4"D;
42 Ibs.

GLA-500 VHF Amplifier: 144-150 MHz; 500 Watts
Input PEP SSB; SSB 50%; CW, FM-35%; 115-120 or
230-240 VAC 50/60 Hz.; 1-4CX2508B
Metal/Ceramic Tetrode; 11"W x 54"H x 11"D; 31
Ibs.

Clipperion T Antenna Tuner: 2 KW Tuner; 1.8-30
MHz Continuous; Tunes coax, wires or balanced
line: 14%"W x 6"H x 144"D; 22 Ibs.

SENT0N

DISCOVERING VAST NEW HORIZONS

1605 Commerce Drive .67
Stow, Ohio 44224 U.S.A.
216-688-4973 Telex: 241-633



Lt Col. (Ret.) Sir Evan Nepean Bt. G5YN

Goldens, Teffont

Nr. Salisbury
Wiltshire, England

The AC4YN Story

—a Tibetan adventure, circa 1936-1937

I n 1936, it was decided to
send a political mission
to Lhasa in Tibet. | was then
a subaltern in Peshawar Dis-
trict Signals on the north-
west frontier of India.

At that time, Tibet was in
a politically weak position.
The Dalai Lama had died
and his reincarnation had
not yet been found. The Ta-
shi Lama was on a visit to
China, and the Chinese,
who had always considered
Tibet to be a province of

China, wished to bring him
back to Tibet with an escort
of their army. A regent had
been appointed to cover
this period.

The Tibetan government,
therefore, invited the mis-
sion to Lhasa with two ob-
jectives. The primary one
was to persuade the Tashi
Lama to return to Lhasa, to
march out beyond Lhasa,
meet him, and bring him
back to Lhasa in triumph
without an escort of the

BRITISH MISSION TO LHASA 1936-37.
Operators: Lisats, EY. Nepean &k 5.J. Dagg, Roval Signals, and Mr. B.W, Fox

—_—

PHONE

TO RADIO UR C.W.

UR 5IGS. WERE RST
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AERIAL
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TKS FOR QSO OM
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B.ERU _ ARRL.
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RX.
SG-DET-LF
AERIAL.
40
MARCONI.
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Correspondence to : Gyaxtse, Tiner, via CALCUTTA,

G5YN (ex-AC4YN, VUQ, VU2YN, LA9YC, VST1YN, DL2YN) at

home.
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Chinese army. The second
objective was for us to re-
view the Tibetan army and
advise on its improvement
with a view to making Tibet
a more effective buffer
state between the northeast
frontier of India and China.

The political side of the
mission was handled by the
leader, the late Sir Basil
Could, who, at that time,
was B. . Gould, Esq., politi-
cal officer, Sikkim, and by
H. E. Richardson, Esq., Brit-
ish trade agent, Gyantse,
the late Col. Freddy Spen-
cer Chapman, personal as-
sistant to Gould, and Rai
Bahardur Norbhu, a high-
ranking English-speaking Ti-
betan.

The health of the mission
was in the hands of Captain
W. S. Morgan of the Indian
Medical Service. While the
mission was in Lhasa, he
also did a great deal of
work for the Tibetans. He
held many clinics and car-
ried out many successful
operations for cataracts un-
der what, by modern stan-
dards, would have been
considered very primitive
conditions.

Military matters were in
the hands of Brigadier Phil-
ip Neame VC DSO, and
communications were
looked after by Lieut.
Sidney Dagg and myself.

Communications in Tibet
were rudimentary. The Indi-
an Posts and Telegraphs op-
erated as far as Gyantse,
where the British trade
agent had his post support-

ed by a squadron of Indian
mounted infantry. Beyond
Gyantse, the mail was car-
ried by mounted runners. A
telegraph line operated as
far as Lhasa. It was a single
strand of galvanized iron
wire supported on light
wooden poles with no spe-
cial insulation. It operated
single-current simplex earth
return. One could tap in not
only at Cyantse, but also at
each rest house along the
route. Mounted linemen pa-
trolled the route re-erecting
any poles that were blown
down and repairing breaks
in the line.

If we went beyond Lhasa,
we would no longer have
access to this circuit. It
would therefore be neces-
sary for us to take transport-
able wireless with which we
could send back our diplo-
matic traffic. Another im-
portant reason for taking
wireless on the mission was
to outface the Chinese.
They had a transmitter at
Lhasa although | never
heard it. As it happened, we
never went beyond Lhasa.
The Tashi Lama died before
we succeeded in persuad-
ing the Chinese not to send
an escort of their army.

The responsibility for
producing radio equipment
was given to Northern Com-
mand Signals; Lieut. Sidney
Dagg of that regiment was
given the task. As no suit-
able service equipment was
available, he had a trans-
mitter and receiver built in
the regimental workshops



at Rawalpindi. It must be re-

membered that everything J{ 'y
» : S00pF SO0pF OPEN WIRE FEEDERS
was carried on pack ani- TO 30 METRE DIPOLE
mals—ponies or yaks—in 7
panniers two to an animal,
b

each one not weighing

more than one maud (80 gl g Ly

Ibs.). } ]‘ & ]‘
Dagg produced the fol- F i |

lowing equipment:

® The main transmitter,
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® An Eddystone “All World

Four” (1-V-2) battery receiv- g~

er.

® A rotary transformer to
convert 12 volts dc to 1000
volts dc at up to 100 milli-
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® A Phillips record player 06KS  32Ma £ 0ia glm I+
—turntable, pick-up, and :
amplifier—operating on a F .H-r
230 volts ac. e e
® Two twelve-inch moving- 2001 $2M8 b |
coil loudspeakers. (We had } |.000 patl i
baffles made locally on ar- f_ 1‘ ﬂ? E
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carbon microphone. = ,
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® One 550-Watt Stuart E E ﬁﬂm'ﬁ

Turner charging engine. o s 3 \ 1.

® Four six-volt, 120-Am- = v
pere-hour batteries. zI: * e ‘ . I

® Two 36-foot steel sec- [ ﬂ._j

tional masts. -V gp-gv  *

® Lots of aerial wire, insula-
tors, and Eddystone 4-inch
feeder separators.

| brought a few things of
my own from Peshawar:
® A 1-V-1 receiver which |
had built myself. This cov-
ered 10 to 550 meters using
Eddystone plug-in coils.
The tuning control was a
Utility 100:1 slow-motion
dial. The receiver proved
much more efficient than
the All World Four. The tun-
ing and reaction controls
were much smoother and
the signal/noise ratio very
much better. Much to my
sorrow, | was made to leave
it behind when | left the
mission.

® A simple audio amplifier
ending in two PX-4 triodes
in push-pull to enable my
receiver to operate a loud-
speaker for broadcast re-
ception.

® 45 feet of duralumin tu-
bular mast in 5-foot sec-
tions, the property of Pesha-
war District Signals. | had to
leave this behind also,
much to the fury of my
commanding officer.

® My own key, a pair of
headphones, and a small
box of bits and pieces. Un-
fortunately, | no longer
have this key as the Post Of-

View from roof of rest house at Phari Village and jong in
middle distance. Himalayas in background.
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fice “lost” it when they had
my equipment in custody
during the last war.

Before joining the mis-
sion, | was sent to Simla, the
summer hill station of army
headquarters. There |
gained experience in oper-
ating the control station of
the army group with which
we would be communicat-
ing from Lhasa. It was
known as the VV group as
all stations had a three-let-
ter callsign, of which the
first two were VV. The mis-
sion call was VUQ. | also
was briefed to check the ac-
curacy of The Army Route
Book of Tibet and look out
for any possible landing
grounds.

From Simla, | travelled
across India to Calcutta
where | joined Dagg. We
did some shopping and
then went on to join the rest
of the mission. We first trav-
eled by train across the
Plain of Bengal to Siliguri,
the railhead in the foothills
of the Himalayas. | chiefly
remember the flatness of
the country and the paddy
fields.

At Siliguri, we transferred
to a taxi and had a hair-rais-
ing and spectacular drive
up the beautiful valley of
the river Teesta. At one
point, we crossed the river
by a bridge which spanned
a gorge in one magnificent
arch, with the river racing
far below. The Teesta is a
tributary of the Brahmapu-
tra.

—

+ M1, Chomolhari
BHUTAN

Gyontse
TIBET
Ko-Lo
Mt Everest
NEPAL Gangtok
iliguri
INDIA

The route from Calcutta to Lhasa. [Map from 1930s sources

by Alan R. Phenix.)

We arrived safely at
Gangtok, the capital of Sik-
kim, where Sir Basil Could
had his residency. Already
at Gangtok were Freddy
Chapman and Brigadier
Philip Neame. Chapman
not only acted as PA [per-
sonal assistant] to Sir Basil
but was also in charge of
cinematography, botany,
ornithology, and zoology.
Here, Dagg and | took the
opportunity to check our

Lieut. Dagg unpacks and tests record player at an intermedi-
ate halt. Freddy Chapman at right.
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radio equipment. The trans-
mitter worked well, and we
called in on the VV group.
We also checked that the
receivers would bring in the
BBC overseas service for
news, etc. We did not have
time to try out the amateur
bands at that time.

We then divided the
equipment into 80-pound
loads for back transport.
The most awkward load
was the charging engine,
which weighed 120 Ibs. In

the Army, this was carried
as a top load on a Class |
mule. However, we had no
proper pack saddles and
the ponies would not have
been strong enough. Final-
ly, it was lashed to two
stout bamboo poles and
carried by four coolies.

When we set off, our en-
tourage down to the last
servant and sweeper was 50
strong, including 25 pack
animals and their drivers.
These were ponies at first
and vyaks later. In those
days, the motor road ended
at Gangtok, so from then on
we either walked or rode.

As far as the halfway
point, Cyantse, there were
good rest houses at each
stage in which we could
spend the night in comfort.
The first day’s journey was
through rain forest, where
rhododendrons grew in thir-
ty-foot trees and leeches
abounded. The first halt
was at Karponang at 9,500
feet, just short of the Tibet-
an border. | remember suf-
fering from mountain sick-
ness here, but it passed off
in about half an hour.

Next day, we crossed into
Tibet by the Natu La Pass at
14,600 feet and dropped
down into the Chumbi Val-
ley. Over the pass it was
much dryer as the monsoon
drops most of its moisture
on the southern slopes of
the Himalayas, leaving Ti-
bet a comparatively dry
country with only a few
inches of snow despite a
very hard winter.

How the charging engine traveled to Lhasa.
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In the valley, we spent
three nights, one at Champi-
tung, 13,350 feet, another at
Yatung, 9,950 feet, and a
third at Cautsa, 12,600 feet.
At Yatung there was a de-
tachment of Indian mount-
ed infantry. The next day
we climbed up out of the
valley on to the main Tibet-
an plain at 14,300 feet. We
stopped the night at Phari,
which was a small town
with a fort, or jong, and a
good rest house.

At each of these halts,
Dagg and | set up a receiver
to check on the VV group
and take down news broad-
casts from the BBC. It was a
year after sunspot maxima,
so HF propagation was
good and there was nothing
unexpected about what we
heard. The only embarrass-
ment was the charging en-
gine. Dagg had been given
no chance to test it at high
altitude, and as we gained
height, it developed less
and less power due to short-
age of oxygen. At 6,000 feet
it would just work. At
10,000 feet it would start
and run when cold. As soon
as it warmed up it stalled,
and that was that.

We sent a signal home to
Stuart Turners who, in due
course, sent out a pair of
variable-jet carburetors.
They did not arrive until af-
ter | had left the mission,
but | was told that when
they were fitted the engine
ran very well, developing
more than its rated power.
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Tibetans working the hand charger.

The transmitter, receiver, and Collins coupler installed in

the barracks at Gyantse.

While Dagg and | were
dealing with radio matters,
Chapman was studying the
local fauna and flora. In
due course, he sent back a
magnificent collection of
seeds and pressed flowers
to Kew Gardens.

There were six more night
halts before reaching our
major intermediate halt at

p 5

View of my tent, home of AC4YN, in the garden of the Dekiy

Langka at Lhasa.
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Gyantse: Tuna, 15,000 feet,
Dochen, 14,900 feet, Kala,
14,850 feet, Samada, 14,100
feet, Kangmar, 13,900 feet,
and Saugang at 13,000 feet.
Cyantse itself was at 13,100
feet. The way was mainly
over a stony plain with
mountains rising to 20,000
feet in the distance. Some-
times we passed through

rocky gorges and occasion-
ally by streams. We passed
close under Mt. Chomol-
hari, a beautiful snow-cov-
ered cone rising to 24,000
feet.

Gyantse is a fairsized
town with monasteries, a
jong, the headquarters of
the British trade agent, and
barracks for a company of
Indian mounted infantry, at
that time the 2/7 Rajputana
Rifles. Here several official
receptions took place. For
instance, we had to time
our arrival carefully so as to
be three miles from the
town at 11:00 am. We were
met here by Raja Tering, a
cousin of the Maharajah of
Sikkim. Half a mile further
on, we were met by Mr.
Richardson (the British
trade agent), Capt. Salo-
mons, an escort of mounted
infantry, and Capts. Guthrie
and Morgan of the IMS, the
Army surgeons. Captain
Morgan accompanied us
for the rest of the mission. A
mile further on, the eastern
and western jongpens met
us, and finally the Tibetan
trade agent and the Abbot
of Gyantse Gompa. This or-
der of precedence is very
strict. The most senior offi-
cial meets you nearest your
destination and the most
junior farthest out. On each
occasion, ceremonial
scarves of white natural silk
are exchanged.

Here, Dagg and | were
able to have a thorough
sort-out of our gear. We cut

e T *-'

The transmitter and receiver, VUQ/AC4YN, in my tent at

Lhasa.
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Morse code practice. TWO MODELS: MFJ-496,
$339.95. 256 character buffer, 256 character mes-
sage memory, automatic messages, serial numbering,
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MFJ brings you a pair of 5 Mode Super Key-
boards that gives you more features per dollar
than any other keyboard available. You can send
CW, Baudot, ASCIl. Use it as a memory keyer
and for MORSE code practice.

You get text buffer, programmable and auto-
matic message memories, ermor deletion, buffer
preload, buffer hold, plus much more.

MODE 1: CW

The 256 character (50 for 494) text buffer
makes sending perfect CW effortless even if you
“hunt and peck.”

You can preload a message into the buffer and
transmit when ready. For break-in, you can stop
the buffer, send comments on key paddles and
then resume sending the buffer content.

Delete errors by backspacing.

A meter gives buffer remaining or speed. Two
characters before buffer full the meter lights up
red and the sidetone changes pitch.

Four programmable message memories (2 for
494) give a total of 256 characters (30 for 494).
Each message starts after one ends for no
wasted memory. Delete errors by backspacing.

To use the automatic messages, type your call
into message A. Then by pressing the CO button
you send CO CO DE (message A).

The other automatic messages work the same
way: CO TEST DE, DE, QRZ

Special keys for KN, SK, BT, AS, AA and AR.

A lot of thought has gone into huma:. engineer-
ing these MFJ Super Keyboards.

For example, you press only a one or two key
sequence to execute any command.

All controls and keys are positioned logically
and labeled clearly for instant recognition.

Pots are used for speed, volume, tone, and
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weight because they are more human oriented
than keystroke sequences and they remember
your settings when power is off.

Weight control makes your signal distinctive
to penetrate QRM.

MODE 2 & 3 (RTTY): BAUDOT & ASCH

5 level Baudot is transmitied at 60 WPM.
Both RTTY and CW ID are provided.

Carriage return, line feed, and “LTRS" are sent
automatically on the first space after 63 charac-
ters on a line. This gives unbroken words at the
receiving end and frees you from sending the
carriage return. After 70 characters the function
is initiated without a space.

All up and down shift is done automatically.
A downshift occurs on every space to quickly
clear garbled reception.

The buffer, programmable and automatic mes-
sages, backspace delete and PTT control (keys
your rig) are included.

The ASCIl mode includes all the features of
Baudot. Transmission speed is 110 baud. Both
upper and lower case are generated.

MODE 4: MEMORY KEYER
Plug in a paddle to use it as a deluxe full
feature memory keyer with automatic and pro-
grammable memories, iambic operation, dot-dash
memories, and all the features of the CW mode.

MODE 5: MORSE CODE PRACTICE

There are two Morse code practice modes.
Mode 1: random length groups of random charac-
iers. Mode 2: pseudo random 5 character groups
in B separate repeatable lists (with answers).

Insert space between characters and groups to
form high speed characters at slower speed for
gasy character recognition.

Select alphabetic or alphanumeric plus punc-
tuation. You can even pause and then resume.

MORE FEATURES

Automatic incrementing serial number from 0
to 999 can be inserted into buffer or message
memory for contests.

Repeat function allows repetition of any mes-
sage memory with 1 to 99 seconds delay. Lets
you call CO and repeat until answered.

Two key lockout operation prevents lost charac-
ters during typing speed bursts.

Clock option (496 only) send time in CW, Bau-
dot, ASCIl. 24 hour format.

Set CW sending speed before or while sending.

Tune switch with LED keys transmitter for tun-
ing. Tune key provides continuous dots to save
finals. Built-in sidetone and speaker.

PTT (push-to-talk) output keys transmitter for
Baudot and ASCIlI modes.

Reliable solid state keying for CW: grid block,
cathode, solid state transmitters (-300V, 10 ma
Max, + 300V, 100 ma Max). TTL and open col-
lector outputs for RTTY and ASCII.

Fully shielded. RF proof. All aluminum cabinet.
Black bottom, eggshell white top. 12"Dx7"Wx1'4"H
(front) x3'/2"'H (back). Red LED indicates on.

9-12 VDC or 110 VAC with optional adapter.

MFJ-494 is like MFJ-496 less sequencial num-
bering, repeat/delay functions. Has 50 character
buffer, 30 character message memory. Clock op-
tion not available for MFJ-494.

Every single unit is tested for performance and
inspected for guality. Solid American construction.

OPTIONS

MFJ-53 AFSK PLUG-IN MODULE. 170 and 850
Hz shift. Output plugs into mic or phone patch
jack for FSK with SSB rigs and AFSK with FM or
AM rigs. $39.95 (+ $3).

MFJ-54 LOOP KEYING PLUG-IN MODULE. 300V,
60 ma loop keying circuit drives your RTTY print-
er. Opto-isolated. TTL input for your computer to
drive your printer. $29.95 (+ $3).

MFJ-61 CLOCK MODULE (MFJ-496 only). Press
key to send time in CW, Baudot or ASCIl. 24 hour
format. $29.95 ( + $3).

110 VAC ADAPTER. $7.95 (+ $3).

BENCHER IAMBIC PADDLE. $42.95 (+ $4).

A PERSONAL TEST

Give the MFJ-496 or MFJ-494 Super Keyboard
a personal test right in your own ham shack.

Order one from MFJ and try it — no obligation.
oee how easy it is to operate and how much
more enjoyable CW and RTTY can be. If not de-
lighted, return it within 30 days for refund (less
shipping). One year unconditional guaraniee

To order, call toll free 800-647-1800. Charge
VISA, MC, or mail check or money order for
$339.95 for MFJ-496, $279.95 for MFJ-494,
$39.95 for MFJ-53 AFSK module, $29.95 for
MFJ-54 Loop Keying module, $29.95 for MFJ-61
Clock module, $7.95 for the 110 VAC adapter
and $42.95 for Bencher Paddle. Include $5.00
shipping and handling per order or as indicated in
parentheses if items are ordered separately.

Why not really enjoy CW and RTTY? Order your
MFJ Super Keyboard at no obligation today.

TO ORDER OR FOR YOUR NEAREST DEALER

CALL TOLL FREE ..... 800-647-1800

Call 601-323-5869 for technical information,
order/repair status. Also call 601-323-5869 out-
side continental USA and in Mississippi.
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Using the PA equipment. The monk who enjoved singing.
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The Regent inspects the record player/PA equipment.

a dipole for the Army HQ
group wavelength of 30 me-
ters. Each half of the dipole
was 25 feet long, and the
open-wire feeders were 40
feet long. We set up the
transmitter and receiver in
a room in the barracks. We
were lucky enough to find
here a home-made charging
machine which had been
built to charge the battery
of a broadcast receiver. It
was built around a six-volt
car dynamo driven by a
WUHdTDUS contrivance ﬂf
wooden pulleys and flap-
ping leather belts. Cranked
by coolies, it managed to
produce enough charge to
enable us to maintain short
schedules with the VV
group, but not enough to
spare to enable us to make
any transmission on the am-
ateur bands.

It was now decided that
Dagg should go back to Cal-
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cutta and have a new hand-
charger built. It had been
hoped that a charging en-
gine used by a recent Ever-
est expedition might still be
available at Katmandu, but
enquiries showed that it
had been disposed of. Dagg
eventually rejoined us in
Lhasa with a most efficient
gear-driven device. It used
a Ford 12-volt dynamo and
had two large crank han-
dles. Four coolies managed
to produce 6 Amps through
12 volts of batteries. This
rate of work is only about
1/10th HP, so they can't
have been working very
hard!

The political part of the
mission went ahead to Lha-
sa, leaving me behind with
the radio gear and the Bell
and Howell 35mm projec-
tor. There was no point in
taking these on up to Lhasa
until power was available.

Ringang.

In due course, | was sum-
moned to join the main par-
Ly.

Now, Lhasa had an elec-
tric light plant. It worked on
the dc three-wire system
with 440 volts of batteries
having the center tap
earthed. The supply was,
therefore, 220 volts. Those
on one wire had positive
earth, those on the other
had negative earth. The
cells were charged by a mo-
tor generator. The motor
ran at 3 kV ac. The ac was
generated by a small hydro-
electric plant in the foot-
hills of the 20,000-foot
mountains which rose from
the 12,000-foot Lhasa plain
about three miles away.

The insulation of the
transmission line was a bit
rudimentary, and on damp
evenings there were impres-
sive brush discharges. The
stream driving the turbine
froze at night during the
winter so that charging
could be carried out only
by day

You will realize that this
was a considerable engi-
neering achievement when
vou remember that every
item had to be carried up
from the road head by coo-
lies and pack animals.
Great credit also is due to
the Tibetan official who as-
sembled and commissioned
it with only unskilled labor
at his disposal and who was
responsible for running it
His name was Ringang. He
was one of the four Tibet-
ans who, as boys, were sent

to England and educated at
Rugby. He was also respon-
sible for the official ciphers
He arranged for our bat-
teries to be charged by con-
necting them in parallel
with the end cells of the
440-volt battery.

The mission was accom-
modated in a nice villa in a
garden called the Dekiy
Langka. There were not
enough rooms for us all to
sleep inside, so | had a tent
in the garden in which | also
set up the transmitter and
receiver. The aerial was
supported at one end on a
forty-foot mast consisting
of five of the eight-foot sec-
tions of duralumin. The
other end was supported on
one section set up on the
flat roof of the house. Regu-
lar contact was kept with
the control station of the
VV group at Army head-
quarters, Simla, in the sum-
mer, and with New Delhi in
the winter. All the outsta-
tions at various army sta-
tions in India and the one in
Hong Kong were worked on
the 30-meter wave.

Once this was organized,
| looked around for the
20-meter amateur band.
This was soon found and
the transmitter tuned to the
band by netting on to the
receiver. You will remem-
ber that each half of the di-
pole was 25 feet and the
feeders were 40 feet, mak-
ing the overall length of
each half 65 feet, so there
was no problem in loading
it up via the Collins coupler.



T s DISTRIBUTING

7201 N.W. 12th ST.
MIAMI, FLORIDA 33126
1-305-592-9685 « 1-305-763-8170

WE ALSO CARRY MANY
MARINE & AIRCRAFT RADIOS

HF/SSB
PORTABLE
RADIO STATION
ASTRO 150 $975.00 o ;?g)ggg;l;
MATCHING POWER SUPPLY 179.95
MATCHING ANTENNA TUNER 189.95 50/60 Hz AC

General Frequency Range OR 12V DC
160 Meter Band—-1.8-2.4 MHz7 |S AVAILABLE

80 Meter Band—3.0-4.5 MHz
40 Meter Band-6.0-8.3 MHz

20 Meter Band—-13.8-16.0 MHz
15 Meter Band-=20.8-23.0 MHz
10 Meter Band—-28.0-30.0 MHzt+

++ Model 150 only
+ Model 151 only

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

G.S.C. REGULATED i T
Power Supplies f D mwms. RS

Model List Sale
IV 24.00 18.00
6-R 71.00 55.00
10-R 92.00 67.00

20-R 116.00 87.00 ; | L A S LS | __
35.R 227.00 161.00 HAL Communications Corp MIRAGE AMPLIFIERS 1/4 WAVE MAG

LIST 24.95
U.S. DISTRIBUTOR .. N&G PRICE 15.00

FOR FOFT e AR g LR R | ‘"""'
TONNA ANTENNAS BE VDR Tl “
CALL US

Prices Or Specifications e m.- gl e o il AR Sl & 4
Are Subject To Change FREEDOM PHONE THE DRAKE LINE BIRD 43 152.00
Without Notice BEARCAT SCANNERS All Bird Prod. in Stock

ALL PRICES ARE SUGGESTED RETAIL PRICES « PLEASE CALL FOR QUCEI'ES. |




The first people to re-
spond to that historical call,
“CQ de AC4YN,” were VU2
amateurs. Before the Chi-
nese invasion, the interme-
diate for Tibet was AC4.
There was no licensing au-
thority, so | created the call
by adding the two letters of
my own callsign to the in-
termediate. Unfortunately,
| did not make a copy of the
log for my own records, so |
have no recollection of in-
dividual callsigns worked.

The first DX to be worked
was VK and ZL. They were
so reliable that we regarded
them as locals. This was
very useful, as the political
officer had relations in New
Zealand. We were able to
pass Christmas greetings
between the two parties via
amateur radio, earning con-
siderable kudos both for
amateur radio and Royal
Signals.

As the year progressed,
our signals seemed to reach
further and further west un-
til, in December, | raised my
first G station. In my excite-
ment, | asked him if he
would relay messages to
my family. However, | must
have scared him off as he
did not come back to me
again.,

| was not able to spend
much time on the air as |
had to join in a great num-
ber of the business and so-
cial activities of the mis-
sion. We attended and gave
many official parties. There
were visits to the Potala, the
three huge monasteries
(Sera, Drepung, and Kun-
dun), the cathedral, and var-
ious temples. Although the
Tibetans are Buddhists,
there were still traces of an-
cestor and devil worship. It
was always considered wise
to placate any gods, spirits,
or devils that may be
around. One such temple
was dedicated to snakes.

Besides these places, we
also visited the mint, the ar-
senal, and the Norbu Lin-
gha, the Dalai Lama’s sum-
mer palace and gardens.
Some of my time also was
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The Potala.

taken up helping Freddy
Chapman with cipher work
and photography. On some
evenings, we gave cinema
performances. These were
always packed, not only
with our own staff and
friends, but also by as many
locals as could squeeze in-
to the room. Some of the
films were old comics we
had rented from a film li-
brary and brought with us.
Of these, the most popular
were those starring Rin Tin
Tin, since they reminded lo-
cals of their own shepherd
dogs.

What they enjoyed most
were films taken by Chap-
man which had been sent
down to Calcutta for pro-
cessing and returned to us.
The appearances of them-
selves and their friends on
the screen were greeted
with loud applause. Anoth-
er thing which amused
them was talking into the
microphone and hearing
their own voices, amplified
by the record player ampli-
fier, booming out over the
loudspeakers.

All too soon, the time
came when | had to leave

QRA=MR. Z. Y. CHEN, Y. M C. A, HANGCHOW. CHINA
TO RADIO A € 4YM-UR o/ SIGS WKD HR AT %755 o

ON o 1y 1936
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Lhasa, the mission, and all
the good friends | had made
up there. A frontier war had
started and my command-
ing officer demanded my
return to the regiment. So,
about mid-December, | set
off back with my Pathan
bearer and a couple of pack
ponies. Traveling light, | did
double stages. Chapman
came with me as far as the
Yamdrok So, a vast lake be-
tween Lhasa and Cyantse,
to study bird life and gather
wild flowers. | crossed the
upper reaches of the Brah-
maputra in coracles, came
back over the 16,600-foot
Karo La, and went down to
Gyantse. In winter, it is very
cold at these heights, and a
strong wind blows all day
raising dust storms. If Tibet-
ans have to travel in the
winter, they do so at night
when the wind drops.

| continued these double
stages back to Gangtok,
and then went by taxi to Sil-
iguri and by train to Calcut-
ta. | had to call in at New
Delhi for debriefing before
returning to my regiment in
Peshawar.

In order to keep the radio
in operation after my depar-
ture, Reg Fox, who was ex-
Royal Signals, was sent up
from Calcutta. He did not
arrive until after | left, so |
did not have the pleasure of
meeting him. When the mis-
sion closed in the spring, he
stayed on in Lhasa and mar-
ried a Tibetan girl. He re-
mained until the Chinese in-
vasion, when he escaped to
India where he died.
Whether any of his records,
logs, or equipment have
survived, | do not know.

To those who are inter-
ested in reading about the
mission, | recommend F.
Spencer Chapman’s book
Lhasa, The Holy City, pub-
lished by Chatto and Win-
dus, London, 1938. The po-
litical officer in Sikkim’s let-
ter no. 4(7)P.37 to the For-
eign Office (dated 30th
April 1937) and his diary of
events are probably avail-
able from the Public Rec-
ord Office, London.
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Others want the lowest frucce....

Vlow you can bave Goth!

Introducing the New Low Cost Spectrum
SCR 77 Repeaters—2M, 220 & 440 MHz!

15 or 30 Wt. Xmtrs.

Includes: ® 0.35uV Rcvr. 8 Pole IF Filter
® Crystals — high stability .0005%
@ Local Mic
® Your Call programmed into |Der
@ Provision for Auto-Switchover to Biry. Pwr.
@ Built-in 115/230V AC Supply; basic Panel Con-
trols, Spkr., LED Indicators
If you're looking for a new Repeater, but you real-

ly don't need (or can’t afford) all the features and
options on our world famous, ‘super deluxe’
SCR1000/4000, then our new economy line of
SCR77 Repeaters is ideal for you!

These new Repeaters maintain the quality of design, com-
ponents and construction which made Spectrum gear
famous. However, all of the “bells & whistles” which you may
not need or want have been eliminated—at a large cost sav-
ings to you! The SCRT77 is a real “workhorse” basic machine
designed for those who want excellent, super-reliable perfor-
mance year after year— but no frilis! ('PL’, 12 Pole IF Filter,
Front End Preselector, and a 30Wt. Transmitter are the only
“built-in” options available; but Autopatch, Remote Con-
trol, and other equipment can be connected via the rear
panel jack.)
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10M FM RX/TX Boards, Repeaters & Remote Bases NOW )
AVAILABLE! Call or Write for Full Info.
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Of course, if you do want a full featured/super deluxe
repeater, with higher power and a full list of available ‘built-in’

options, then you want our SCR1000 or 4000 "“Dream
Machine'. These units will continue to be available for those

who want ‘The Ultimate in Repeaters’.

SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no ‘plug-in' ID board (Export), deduct
$40.00. Call or write today for a data sheet, or to place your
order! Sold Factory Direct or through Export Sales Reps only.
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/577 .SPECTRUM COMMUNICATIONS

1055 W. Germantown Pk, S8 ® Norristown, PA 19401 @ (215) 631-1710 @ Telex: 846-211




GET A NEW TS8308
FOR $150!

(But only if you have one already.)
IT’'S EASY—HERE'S HOW

Supplant or supplement your original 2.7kHz BW (bandwidth) monolithic and ceramic
filters with a MATCHED PAIR of high-performance FOX TANGO 2.1kHz BW

discrete-crystal filters. Can be used for both RX/TX or for RX only; your choice.

ADVANTAGES OF FT FILTERS?
(See Test Data Below)

* With the FT 1.1' the basic bandpass (BP) in S5B is signficantly narrower and the shape factor (SF) is much better
than thar of the stock filters (see Tests 1 and 2). But the differences are more striking when VBT is used to bring
the BP of the stock filters down to that of the FT filters withour VBT (see Tests 2 and 3).

* FT 1.1's have more squared-off passband corners making the narrower VBT settings particularly useful for CW
operation,

* With VBT ser ar 500Hz, the FT 2.1% actually provide a much better SF than the optional Kenwood 500H:
8.83IMH:z CW filver; they approach that of the costly Kenwood 500Hz 455kHz CW filter.

* With VBT set for 300Hz, the selectivity of the FT 2.1's approaches that of the oprional Kenwood 250Hz 8,8 3MH:
filter. However, the original 2.7kHz filters are not very useable at this BW due ro the large insertion loss and very
peaked passband. (Compare tests 6 and 7).

* With VBT in use, the FT 2.1's significantly reduce the "shoulder” effect. The “high side” data shows their greater
ultimate attenuation of close-in signals.

‘ TEST DATA (Courtesy of KA2R) ‘

' VBT set to provide about same BW as 2x2.] filters without VBT.
1 Distance (Hz) from USB upper —6dB point to point where audio from 59+ |0dB signal becomes inaudible.

Careful tests are fine, but the final proof of filters is in the using. Here are a few quotes from users: ™. . . Spectacular
improvement in SSB RX. . . VBT now works as it really should. . .| saved money-~I don't need a CW filters. . .ex-
cellent installanion instructions—many new options. . . Fox Tango filters make a new rig out of my old 830. . ."
Why hesitate? Get your filters now while the special introductory offer lasts. And don’t worry abour obsolescence---
If you decide to trade up to the TS930, your FOX TANGO filters will match it and make a really new rig out of the
new rig.

Regular price: $55+$125=3%180 +shipping
INTRODUCTORY PRICE (Complete kirt). . .$150
Includes Matched Pair of Fox-Tango Filters, All needed cables, parts, instructions.
10% quantity discount applies
ONE YEAR GUARANTEE!
Order by mail or phone. Pay by VISA/MC, Check, M.O., or C.O.D.
Ask about our filters and cascading kits for Yaesu, Kenwood, Drake, Heath, etc.

AUTHORIZED EUROPEAN AGENTS
Scandinavia: MICROTEC, Makedien 26, Orther: INGOIMPEX, Postfach 24 49

3200: Sandefjord, NORWAY D-8070, Ingolstade, W. GERMANY

FOX-TANGO CORPORATION

Box 15944S, West Palm Beach, Florida 33406
Phone: (305) 683.9587 w323
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Call For Quote
HF Trans., Digital, Dual VFOs

A Vy )
Edicom Ngw -

- ¢ 1C-505 »
&EEE |/ $449 SALE $399

6M Multimode FM Option, 3W/10W

Call For Quote

HF Digital Transceiver
Inc. FM, 240W DC

i FT-230R »
$359.95 SALE 5319

2M. FM. Mobile
LCD Dual VFOs Memory 25W

HAND-HELDS

wiTTP wio TTP
IC 2AI2AT $242.00. b $216.00
IC JAI3AT 220..... . $269.00 ... $242.00
IC 4AJMAT 440 . _. £269.00 $242 .00
FT-208R ZM - £319.00
FT TosRr &40 ; $£319.00

HAL COMMUNICATIONS
ON DISPLAY AT EEB

CT-2100 Communications
KB-2100 Keyboard
DS-3100 Terminal
CWR-6850 Telereader

Full Line Available

Sanyo & Zenith Monilors
in Slock at Special Prices

shipping Charges Nol Included.
Prices Subject ta Change Withou! Natice

e —

Electronic
Equipment Bank

' o ¥ % i - T g =
4 .Itl -II' | Et '-'l E ¥ e d Wi L0100

703-938-3350 E
Tues , Wed . Fri . 10AM-5PM

Thuts.. 10AM-9PM._ Sat  10AM.2PM

- b -
1 sed Su E Maor

L

Plan a visit next time you're in
Washington. D.C.

SORRY: NO CODs



WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

24 hr. timer

MIiCrOProcessor
water resistant

solar assist

New Low Price
—$59.95

The HAM-1 functions include local time,
world time, (G.M.T. too) count-up and
count down chronometer, day, month,
date, alarm and hourly chime. It’s ideal
for Ing-keepmg. DX time conversion and
10 minute 1.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and
solar cell battery assist. Battery life is
better than 4 years. The HAM-1 is water
resistant to 20 meters, the case is 100%
solid stainless steel and the crystal is
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year

warranty.

2 METER AMPLIFIER
$39.95

® 2 Watts In, 10 Watts Out ® V.SW.R.
Protected ® Can be Used for F.M, & S.S.
B. ® Led Status Indicators ® Low Loss
S0-239 Connectors ® Current Drain Less
Than 25A at 136 V.D.C. ® Massive
Heatsink ®Built In T/R Switch

TEMPO S-1 UPGRADE KITS
$39.85

Upgrade your early Tempo S-1 to cur-
rent Production Specifications, Kits
include: « 450 M.A.H. Battery Pack
e New Case Assembly e All New Es-
cutcheons e Spkr./Mic. Jack w/Dust
Cap ® New Earphone & Jack e P.C.B.
and Parts for Easy Instaliation ® Detailed
Instruction Manual @ For Radios With &
Without T.T. Pad.
Other Accessories Available:
Spkr/Mic. Designed for S-1's. . . $24.95
Heavy Duty BeltClip. . . . . .. . . 7.50
Flex Antenna . . ... . S Vil 6.00
To Order Call or Write to:
ADVANCED COMMUNICATIONS
INTERNATIONAL
2411 Lincoln Avenue . 448
Belmont, CA. 24002 U.S.A.
(415) 595-3949

Add $3.00 per order for shipping &
handling. California residents add 6%
sales tax. Visa, Master Charge accepted.

~See List of Advertisers on page 114

QUALITY parts at DISCOUNT PRICES

MINI [glsln| AoTORt CHANGER

% B.S.R. MODEL C136R/C/Y
= PLAYS 33/45/78 RECORDS
% MINI SIZE: B 1/4" X 12¢

BRAND NEW IMITS...
ASSEMBLY INCLUDES;
TAPE HEAD, MOTOR BELT,
Pt~ | LOVAC MOTOR, PRE-AMP,
LIGHTS, SWITCHES,

SOLENOID AND OTHER
USEFUL PARTS....

AN EXCEPTIONAL BUY!

i INCLUDES DUST COVER AND
PLASTIC CASE CNOT PICTURED)
WITH FRONT CUT OUT TO FIT

STERED UNIT (NOT INCLUDEDD.

37.25 PER ASSEMBLY COMPUTER RANSFORMERS
GRADE
JOYSTICK BLACK PLASTIC CAPACITOR 120 volt
PRECISTON CASE ===l 1700 mfd. 150VDC sz.oci primanes
;E'I“:"'_ PAC-TEC A == TN ies 2 1/27" DIA X & 3/8" HIGH
.;m-rﬂ-ﬁ:; SERTES C ff, 3,600 mid. 5.6 VOLTS of TSOMA $300
e 40VDC $100F 4| svoLTS at1SOmA 3125
TAPPED AL PS 1 3/8" DIA. X 3% Wi 12 V.CT. ot SOOmMA $2.50
——-34.75 84 sLACK PLASTIC EncLoswee | 5400 mid. 76 YOUIS o 360 :‘;.m
5 B 18 YOLTS =t 350 MA 00
VARACTOR ADUSTABLE HEIGHT FRoM | JE'EEI ; %—,Z-ég 4] 1avoLTS st 1 AMP  $4.50
DIODES T "aunir- | 12,000med. 40VDC $3.00] 18 YCT at 2 AMP 3550
3 - B.85"; DEPTH B". BUILT- 2 DIA X & 1/4" HICH 252 VCT st 2.8 AMP $5.50
BB-103 ; rp 51,00 IN STAND OFFS FOR P.C. | 48 000 mid. 75VDC $4.00] 35 VCT. at 1 AMP $3.50
100 FOR $30.00 | BOARDS..FRONT AND BACK | “2% 70 pia x 4 1/2'" HiGH | 42 V.CT. at 1.2AMP  $4.50
MV2205 5 rop 5100 | "ML 0 iR caee | 22,000 mrd. 15vDC SSVCT at2 AMP $5.50
100 FOR $30.00 : 2" oia X 2 1/2%wan $2.CQ L.E.D’s
MITSUMI PHOTO FLASH|22,000mfd.40VOC _ § grampARD JUMBO
CAPACITORS | . o0 = - 2090 " DiFFusED
MODEL UES-AS5S5F 25,000mfd.75 VDC $4.50 RED 10 FOR 51.50

VARACTOR UMF | 170 MFD 330 VOLT | 3" 01a x & 3/8" HieH
&= 1 uzx gyt $3 50

2 - - e IA, X 5" HIGH
20 - 839 Mz h‘ Ji= e 72,000 mid. 15VDC

-d'l.T 1l‘|.u- I NEUT 0 A 51"':":' 2" DIA. X L™ MiCe

600 MFD 360 VOLT | couisoms t_.i..;,m.,-.u;..

M $25. 3 3/4" HIGH X 1 DIA. =

' ss.r.m EA. 10 FOR %9.00 L ’“n
: T STANDARD B OHM
MINI SIZE s i 50 DB L-PAD...

GREEN 10 FOR 57.0D0 |
YELLOW 10 FOR 52.00
FLASHER LED /h
5 VOLY OPERATION
JUMBO SIZE
2 FOR 51.70
Bl POLAR LED
i FOR 51.7

t $1.70
SUB MINI LED

$1.50 . 079" X .098"
EEIZEEISTE = 750 MFD 330 VOLT S Eg:n'.lu !Itni‘,?i'd
to 3 volts 75€ @8] Hu \poy x 1 3/4m 8 LINE CORD 10 FOR $1.00
WITH WIRE LEADS | $1,25 EACH 10 FOR $11.00 s 200 FOR $18.00
16 10 3 woits 75¢ea ——— QUANTITY PRICES AVAILABLE
WITH PIN TERMINALS _|'§"'_'“ Ezg{" ‘ BLACK LIGHT
-t 3 to 7 woits &jﬂ 18 - 3 SJT M/E (ULTRAVIOLET)
WITH PIN TERMINALS | 2 7/amc,. IMGST tapes ROUND GRAY I -
g/ 75¢ each 1 S/u" TRAVEL 2% EACH £2.00 EAC4 10 FOR S518.50 .E. # FeTSaL $2.50 sach

» Ll pin wiyle
= J pmp coniacis

WEATHERPROOF
2 CONDUCTOR § "%

== S s an

T S.PST.
] 4 AMPS @ 125 VAC
Y KEY REMOVES BOTH
POSITIONS $3.50 EA

POLARI FED EET, 1B GA. spaciiy coll volinge INTERLOCKE MG ASSEMBLY
WIRE.,51.00 / SET LARGE QUANTITIES AVAILABLE tggggﬂnm“ W AMPS 4=D.P.D.T./4=4.P.D.T.
SOCKETS FOR RELAY S50€ mach i 125 VAC 6 1/2" MOUNTING CENTERS

CONDUCTOR CASH REGISTERS 63,00 PER ASSEMBLY

4
$1.50 .h_; 8 VDC RELAY | coes witi THREE KEYS
Dbpes llples ¥1 OPERATES 2 POSITIONS
% MINIATLS E 12 OPERATES 3 POSITIONS | § STATION :

” 31.75 EA 10 / 16.00 & 1/8" MOUNTING CENTERS
8-TRACK AND CASSETTE | 1% = assoeu
EDGE CONNECTOR | TAPE PLAYER / RECORDER | 3 STATION

ALL ARE .156" SPALING NON-INTERLOCKING |

COMPLETE CHASSIS 7-D.P.D.T./1-4.P.D.T.
15/30 GOLD - READY TO INSTALL | PuUSH ON/PUSH OFF STYLE
SOLDER EYELET $2.00 EACH |5 INTO YOUR CABINET | 2 1/2" MOUNTING CENTERS
18/36 GOLD : $1.50 PER ASSEMBLY
SOLDER EYELET $2.00 EACH I { K Poyay 220.00 PER UNIT. LIGHTED
22/44 GOLD BRAND NEW, COMPLETELY FUNCTIONAL TAPE DECKS PUSH BUTTON
SOLDERTAIL (P.C. STYLE) ® RECORD AND PLAY B TRACK OR CASSETTE TAPES RED LIGHTED 120 VAC
$2.50 EA 10 FOR 522.50 ® |.E.D. FUNCTION INDICATORS 10 AMP. S5.P.S.T.
22/44 TIN ¥ COMPLETE SCHEMATIC AND HOOK UP DIAGRAM "POWER" PRINTED ON
SOLDERTAIL (P.C. STYLE) * REQUIRES 12.5 - 15 VDC POMER SUPPLY | FACE, MOUNTS IN
$1.35 EA 10 FOR $12.50 7/8" SQUARE HOLE..
S MICROWAVE N.P.N. SILICON 1 aa tn 28 $15.30
42/84 GOLD SPECIAL PRICE
conoen everer tw.00 eaci | TRANSISTORS $2.50 EACH Svolt '“m

AX| o-10 minuTE TimEr| RECHARGEABLE

12 ADJ. TIMING
MOTOR FROM

0 - 10 MIN,
RATED 10 AMPS.
125 VAC MOUNTS
ON 1'" CENTERS....
24. 73 EACH

ALL ELECTRONICS CORP.

805 S. Vermont Ave. L
MANUFACTURERS - WE WILLENERASTRATOSS
PURCHASE YOUR EXCESS (213) 380-8000 e

INVENTORY (213)380-8000 Y HPNIRGtE oCox
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ELPOMER § EFPGES0
SOLID GEL CELL
5 172" X &4 1/4"
X2 3W....
515.00 EACH

CHASSIS MOUNT

COMNMECTOR
$2.00 EACH
10 for $19.C

2" ALLIGATOR CLIPS/
7 clips tor $1.00 /2

100 clips for $12.00 4
500 clips tor $50.00 ’

- S
R.C.A, PLUGS E
ENDS. .USED FOR VIDEO
GAMES, ETC 51.25 EA

’-%IﬂTAL

CASE STYLE




“Smart” Squelch for SSB

Editor’s Note: WOMKYV and W9YAN's “Smart Squelch” overwhelmed the competition to win the first 73 Magazine Home-Brew Contest. The
authors received a $250 prize in addition to the normal article payment. You can build this trend-setting project; WOMKYV offers a PC board
for $7.00 and a complete parts kit is available from Radiokit, Box 411, Greenville NH 03048, for $49.95. Congratulations to WOMKV and

WSYAN for a job well done.

Frank S. Reid W9MKV
PO Box 5283
Bloomington IN 47402

Dawvid A. Link W9YAN
213 Western Drive
Bloomington IN 47401

his circuit detects the

human voice but ig-
nores noise, steady tones,
and the Russian woodpeck-
er HF radar pulses. It re-
quires no receiver modifica-
tion and works even when
voice signals are below the
noise level.

FAICOM] HF ALL BAND TRANSCEIVER

Photo A. Squelch unit is attached to the right side of the HF SSB transceiver. Rectangular

A squelch turns off re-
ceiver audio to eliminate
annoying background noise
when there is no signal.
Squelch circuits in AM and
FM receivers are carrier-op-
erated. On single sideband,
which has no carrier,
squelching is more difficult.
Most SSB rigs with squelch,
e.g., the popular 2-meter
multimode transceivers,
use agc (S-meter) voltage to
open squelch in SSB mode.
Agc-operated squelch is ad-
equate for strong signals on
relatively quiet channels.
Agc and VOX-type squelch-

L0 W

IC-F720L-3

es open for any noise or het-
erodyne that exceeds a pre-
set level. Weak signals of-
ten are missed because the
threshold must be set
above the noise level.

White noise sometimes
can make you imagine tiny
voices in the noise, but it
won’'t fool the Smart
Squelch. Detecting unread-
ably-weak signals is worth-
while if a change of anten-
na direction or receiver
control settings will make
them usable.

The audio-operated
squelch circuit described

LEDs above the control knob indicate circuit status. (Photo by KA9F]S)
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here is similar in principle
to Motorola’s “Constant Si-
nad” squelch, a discrete-
component circuit with 22
transistors.

Discriminating the
Human Voice

People normally speak
about three syllables per
second. The squelch works
by detecting voice-band en-
ergy (500-3000 Hz) which is
varying in frequency at a
rate of 0.5 to 3.25 Hz.

The circuit is a type of
FM detector. It is insensi-
tive to amplitude variations
throughout the range where
the input stage is not driven
to saturation but back-
ground noise is strong
enough to saturate the lim-
iter. The squelch works
properly with most speaker-
level signals. You can con-
nect it directly to the re-
ceiver's detector output,
adjusting gain of input buff-
er amplifer UTA as neces-
sary.

Performance

A receiver tuned to
WWV provides a good
demonstration of the cir-
cuit’s capabilities. Squelch
opens for voice announce-
ments and ignores the rest
of the transmissions.

The squelch can turn on
well within the first spoken
syllable. Speed of response
depends mostly upon the
rise-time of active low-pass
filter U3A. The receiver is
muted one second after the
last voice detection. The
beginning of a steady tone
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opens the squelch only mo-
mentarily. It opens intermit-

tently on music. Response
to CW depends on code
speed and tone.

A single squelch circuit
can control multiple receiv-
ers, unsquelching them all
when any receiver detects a
voice signal. (We like to
monitor HF aircraft and ma-

rine frequencies plus 144.2
MHz —the 2-meter SSB
calling frequency.)

The squelch is useful
when rf radiation from
computer systems over-
whelms the normal squelch
in a VHF FM receiver. It's
also good for monitoring
VHF/UHF mobile-tele-
phone channels in systems
where a constant idle tone
is transmitted while no call
is in progress. The circuit
has other applications as a
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Fig. 1. Schematic diagram.

“smart” VOX (voice-operat-
ed switch) for transmitters,
recorders, intercoms, secu-
rity systems, remote-base
systems, and repeater equip-
ment.

Circuit Description

UTA is a unity-gain sum-
ming amplifier, input buff-
er, and low-pass filter with
3-kHz cutoff. UTA drives
U1B, a third-order high-pass
active filter with 3-dB cut-
off at 500 Hz. We chose
high-performance FET-in-
put operational amplifiers
so that active filters could
use high resistances and
small capacitors. The TLO84
quad op-amp chip is equiv-
alent to the National LF357.

U1C and U1D are limiter
amplifiers with a combined
gain of 85 dB. U1D’s output
is voice-band audio turned
into constant-amplitude

square waves. The square
waves trigger CMOS mono-
stable multivibrator U2.
Output of U2 is a train of
33-millisecond pulses, one
for each audio cycle. The
average voltage of U2’'s out-
put is proportional to the in-
put frequency. U2 and the
following low-pass filter
form a frequency-to-volt-
age converter, i.e., FM de-
tector, somewhat similar to

an automobile tachometer

circuit.

Active low-pass filter
U3A cuts off at 3.25 Hz, the
best compromise between
noise-falsing and the rate at
which people speak sylla-
bles.? Note that U3A has no
bias network even though
the amplifier uses a single-
polarity power supply. U2’s
averaged pulses keep the
output of U3A at 5 to 6

HYSTERESIS SWITCH

volts with normal noise in-
put from the receiver. R17,
which sets U2’s period, can
be varied to keep U3A’s qui-
escent output voltage near
the center of its range.

On very quiet channels
there may not be enough
pulses from U2 to keep U3A
properly biased. False de-
tects may occur as U3A's
output goes in and out of its
linear range. You can inject
extra noise or low-level
tone into the squelch cir-
cuit’s auxiliary input to
achieve the desired results
for your particular applica-
tion.

U3A’s output is ac-cou-
pled to U3B, which ampli-
fies with a gain of 2, and
thence to U3C, a unity-gain
inverter. U3B and U3C to-
gether form a phase splitter
with a gain of 2. The phase
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splitter provides positive-
going outputs for positive
and negative frequency de-
viations of the receiver
audio.

Comparators U4A and
U4B detect the rate-of-
change-of-frequency sig-
nals from the phase-splitter
outputs. If the voltage at
the inverting (—) input of
U4A or U4B exceeds the ref-
erence voltage set by
squelch-threshold control
R30, then the low-going lev-
el at the comparators’ par-
alleled open-collector out-
puts discharges C20
through R34 and D1. The
discharge time constant is
10 milliseconds. C20, R35,
and comparator U4C form
a time-delay circuit which
holds squelch open during
its one-second period. Each
detector output longer than

10 milliseconds resets the
timer for another one sec-
ond. R35 controls length of
delay.

U4C’s output is the
squelch-open signal (active
high). U4C turns on hystere-
sis-switch transistor Q1
(which lights LED2) and ac-
tivates output-driver U4D.
As shown, U4D’s output
goes high to unsquelch. We
used normally-closed relay
contacts so that the speaker
is enabled when the relay is
turned off or if power is re-
moved from the squelch
circuit. To reverse the sense
of the output, exchange the
(+) and (—) inputs of U4D.
(Jumpers are provided on
the PC board.) U4D’s open-
collector output can drive a
relay in the speaker lead, as
shown, or a gated amplifier,
analog gate, optoisolator,

Fig. 2. PC board (foil side).
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or TTL or CMOS logic cir-
cuit. The comparator out-
put can sink 50 mA max-
imum.

The squelch is more sen-
sitive after opening than be-
fore. The sensitivity change
is called hysteresis, With no
hysteresis, the squelch may
drop out while someone is

talking. If there is too much
hysteresis, squelch thresh-
old becomes hard to adjust
properly. Detector compar-
ators U4A and U4B have
two levels of hysteresis.
Positive-feedback resistor

R32 prevents comparator
oscillation and lowers the
threshold slightly during a
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M2 ENGINEERING'S

VHF H.T. CONVERTERS

*DOUBLE BAND HC-V,HC-U2 «SINGLE BAND HC-V220

*BI-LATERAL PROTECTION AGAINST
ACCIDENTAL TRANSMISSON
FOR UP TO 5 WATTS

« STANDARD BNC

* USES SINGLE
CONNECTORS L

AAA CEL

*HC-V * LOW LOSS
154 - 158 COUPLING TO
159 - 163 ANTENNA

eHC-U?2 * 'OFF RETURNS

460-464 TO NORMAL
480-484 TRANSCEIVER
OPERATION

eHC-V220
221- 225

« SIZE: approx.
2:1-5’?1.5

WEIGHT:
3.9 ozs.

15 45 T

%Y

-SQUARED
ENGINEERING, INC. :
1446 LANSING AVE. e Shipping included
SAN JOSE,CA. 95118 WELCOME Calif. residents add
|408)266-9214 L 6.5% sales tax

REMEMBER THE FUN AT PLAYBOY’S GREAT GORGE
RESORT IN 1976 & 19787

T ARHL If you attended ithe ARRL Hudson Division
HE Convention in '76 or '78, then you know what a

great time we'll be having on the weekend of
HUDSDN DIVISIUN October 30-31, 1982, at the same fantastic loca-

CUNVENT|0N tion in Great Gorge, New Jersey. If you missed

either of these years, ask someone who was

MUVES BACK TO there. You'll hear about all the super activities,
seminars, forums, fleamarket and exhibits

GREAT GUHGE covering everything from 160 meters to micro-
FUH 1982! wave; all modes, all facets of our great hobby...

™ nius, new for '82, even more on computers and

f TVRO earth stations! As in the past, we also
have a full women's program for non-ham XYL's,
@ and the Great Gorge resort has everything in
2 sports and leisure activities you could ever want.

DON

'T MISS OUT. RESERVE NOW AND SAVE—TICKETS
ARE $9.00 AT THE DOOR. USE COUPON BELOW.

-—-—--—--—_————-—-_1
HARC CONVENTION, POST OFFICE BOX 528, ENGLEWOOD, NJ 07631
Please send me the following 1982 Hudson Division Convention Tickets:

__(Quantity) REGISTRATIONTICKETS @ $ 750 % R
- BANQUETTICKETS*" @ $2400 §_____ B
TOTAL ENCLOSED (Make check payable to “HARC™) 3

« PLEASE ENCLOSE A STAMPED—SELF-ADDRESSED ENVELOPE = ":HDI:;I‘:PAET[E EEL.EE'.H
ANY 1AL

NAME CALL QUESTS FORBANQUET
FOR SEATING (Club
ADDRESS labie or group seating)

CITY. STATE. AND ZIP CODE
FLEAMARKET SELLERS ONLY—CHECK HERE FOR INFO O

L-_____---___-__----J

«~See List of Advertisers on page 114

HI-Q BALUN

e For chipl

vees & doublets
» Heplaces center insutator
* Puts powel in anlenna

25 yagis imvertead

s Aroadbanded 3-40 MHz

e 5mall

weather

-'

|||_:r=1we*-:JP'-r and
o o0l

1 1 impedance fahp

F §= - r
fufl legal power and more

- T
s Helos ehmingie W

s 'With S0 239 connecior

only $12.95

m;

|

Hl‘-ﬂ
Balun

al

1

w

HI'Q ANTENNA

O

&

CENTER INSULATOR

CV Q Small. rugged. lghtweight
= =

weathesprool

Heplaces |

.._:]rl':'r'" [
ang

$6.95 W sc

HI-Q AHTENNA

Rugged,

by MARS or SWLs

END INSULATORS

lightweight, injec.
tion molded of top qualily
material, with high dielec
tric qualities and excellenl
weatherabilily
tors are constructed in a
spiral unending fashion to
permit winding of loading
coils or partial winding for

enter msyulaton

End insula-

tuned traps.
May be used for
s LUy Wire sirainy ansuldaions
o F il O Coemer nsulatons lor
Potent Mo
& 091 350 anliinmgs
‘ e LOnsiruchon ot anlenna ioad
| 495 IS5 Of muliband Irapes
WITH HI-O
PRICE WiTH CENTER
MODEL BAMDS LEMGTH HI-O BALUN INSULATDR
Chpoles
D-80 80,75 130 *31.85 $27.95
D-40 40,15 66 2895 2495
D-20 20 33 2795 2395
D-15 15 22 2695 2295
D10 10 16 2595 2185
Shorened dipoles
SD-80 80,75 90 B9 385
SD-40 40 45 3295 2895
Parplied dipoies
PO-8010 8040201015 130 4395 3995
PD-4010 40.20,10.15 b 3795 3385
PD-8040 B80.40.15 130 3085 3595
PD-4020 40,2015 66 J385 2095
Dipole shortener - only. wame as included in S0 models
S-80 BO,75 $11.95 pr
S-40 40 $10.95 pr

All antennas are complete with a HI-Q Balun or HI-Q
Antenna Center insulator, No. 14 antenna wire, cer-
amic insulators, 100 nylon antenna support rope (SD
modeis only 50) rated for full iegal power. Anlennas
may be used as an inverted V and may also be used

Antenna accessories—available with antenna orders
$4.49

Nylon guy rope 450# test 100 feet
Ceramic (Dogbone Type) antenna insulators $1.50 pr

50-239

Van
Gorden
Engineering

coax connectors

e

All prices are postpaid USA 48
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Available at your tavorite dealer or order direct from

Dealer Inquiries Invited

BOX 21305 B, SOUTH EUCLID, OHIO 44121




Photo B. Circuit board and chassis detail. The only external connections required are receiver audio, speaker, and
12 volts dc. (Photo by KA9F]S)

detect. Q1 conducts while
squelch is open, further re-
ducing the threshold volt-
age via R42 and D2. R42 de-
termines the amount of hys-
teresis. The 100k value
shown for R42 provides
smooth squelch operation.

The circuit uses 25-30 mA
plus relay current. The
eight-volt-regulator I1C, US5,

should be used for mobile
operation. Otherwise, the
entire circuit can run from a
well-regulated 12-volt sup-
ply. (Omit U5 and add a
jumper between input and

output pins of U5 on the PC
board.)

Adjustment
LED1 lights whenever the

detector is active. Listen to
a voice signal and adjust
the threshold control until
LED1 blinks for every spo-
ken syllable, then make fine
adjustments as necessary
for noise conditions. The
enable switch allows you to
adjust the squelch before
activating the relay and al-
lows you to unsquelch with-

Parts List

Semiconductors
U1, U3 TLOB4C quad BIFET op amp 2 s5g8 HiLRM4
u2 CD4047 CMOS multivibrator (ECG4047) 1 1.49 19 R10, R23, R24
U4 LM339 quad comparator 1 1.50 :;n R
us 7808 8-volt regulator (optional—see text) 1 99
Q1 IN2222 urquiv. silicon NPN transistor ] F 15 s R16, B4, £56
D1, D2 1NS14 or equiv. silicon diode 2 20 R29
D3 1N4002 or equiv. silicon diode 1 10 R40
LED1 Red LED (rectangular) 1 49 253? R6* R7. R8. R21
LED2 Green LED (rectangular) 1 49 R25. R26. R39, R42
Capacitors (All 20 V or more) Re2, R27, Ra8
C12 68 pF § 42 R18%R19°
C3,C5,C13  1000pF 3 | 45 AT
C7, C8 4700 pF, 5% 2 g D
cé 0.047 uF. 5% 1 gg (RIGRIS
C2 0.056 uF 1 30 N5, RI7
C10, C11 0.1uF 2 30 R
C15 0.22 uF,5% 1 40
C14 0.47 uF, 5% 1 40
C1, C4, C20, Other

C21 1uF, electrolytic 4 160 Ferrite beads
C16 4.7 uF, non-polarized (RS 272-998) 1 99  Miniature earphone jacks
C18, C19 6 uF, electrolytic 2 236 Relay, 12-volt SPDT (RS 275-003)
C9, C17 47 uF, electrolytic 2 200 Switch, miniature toggle SPST

Control knob

Resistors (All % Watt; * = 5%) Hardware, PC board, chassis
R1, R2, R3, R33, R41 1k 5 Parts Total
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out disturbing the threshold
setting. Scale markings
around the control knob
make it easier to reset an of-
ten-used level.

Construction

All-new parts cost about
$40, using referenced items
from Radio Shack and ECGC.
Resourceful hams can build

2.7k

4.7k

6.8k

oK, linear pot
10k

18k

47k

56k

68k

100k

130k

150k

160k (see text)
300k

360k

iM

2.4M
42 @ $.08 ea. = $3.28

- NN = = 0 WEO~ - dbh <N N

10
1.29
2.99
1.49

49

10.00

$40.85

— ot -t DN




Free UPS shipping
on orders over
$100.00

2 locations open Mon-Sat
10 am "til 6 pm
Thurs & Friday 'til 9 pm

o,
VISA
==

Mich. res. add 4%

P KENWOOD
R.L.DRAKE

[€ 3] ICOM

ol en-ree

VAESU
MF AND MORE!

CALL FOR QUOTES

Summer Special

HD73 ALLIANCE ROTOR
$89.95

HAM 2 locations
1207 W. 14 Mile Road, Clawson MI 48017
313-435-5660
31155 Plymouth Road, Livonia Ml 48150

RS E SHACK 313-522-4232 R

RTTY/CW
For the TRSLSO

‘A Tmm;;f the Tandy Carp,

-
il

ROM-116
Now includes:
eTEXT EDITING
®RTTY PICTURES
®SAVE TEXT TO DISK petailed brochure available on request.

Featuring:

1200 BAUD OPERATION. Not limited to 110 baud
because of timing loops. 60, 66, 75 & 100
W.P.M. Plus 110, 150, 300, 600 & 1200 baud
operations possible.

FLEXIBILITY OF OPERATION. Instantly change:
Baud Rates; Program Mode (ASCII/Baudot);

Other features
INcliude:

Two Serial Ports
Fourteen Butfers
Automatic CW/ID
Transmit Control
Selective Call Feature
Error Correction & Editing
Word Wraping

easy to Interface

30 Day Unconditional
Guarantee

Hardware Requirements:
TRS-80 Model | or 11l 16K
EXTERNAL TERMINAL UNIT
REQUIRED

Program Status.

SPLIT SCREEN VIDEO. Transmit & receive data
displayed separately.

REAL TIME. Automatic CW/ID without user in-

tervention. Automatically
updates at end of month
or year.

Y crown
MicroProducts

606 State Street, P.O. Box 892-R e Marysville, WA 98270 e (206) 659-4279

~3ee List of Advertisers on page 114

-

—— N, W % -1 i
ol ¥ i Y R TR e g § ———

-

ST
g, W i e, e s

“No-Stretch”
Phillystran® HPTG

the only
flexible

1. eliminates EMI and RFI

at broadcast sites

2- simplifies installation of

AM, FM, AM directional and TV
towers. Made with DuPont's
Kelvar®. Lightweight, flexible }(
as strong as extra-high-sirength
galvanized steel” . . . negligible N
creep, negligible alungahun with
new HPTG® for tension-once and

~_walk-away installations.

3.‘- maintenance free. Non-
conducting, non-corroding,
nonmetallic. No internal
corrosion. No white-noise
arcing across insulators. No
insulators required.

4. No more expensive re-
guying.

"Comparative stress-strain data and

information about other physical
properties avaitable on request.

Call/write for:
10 REASONS WHY
YOUR BEST BUY IS
PHILLYSTRAN®

and the new
PHILLYSTRAN® HPTG

o

' PHILADELPHIA |
‘ RESINS CORP.

20 Commerce Drive
Montgomeryville, PA 18936 |
(215) B55-8450 ~
an uncommon
organization

doing big things worldwide
in a quiet way.
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HAL’S SUMMER SPECIALS

HAL 2304 MHz DOWN CONVERTERS (FREQ RANGE 20002500 MHZ)

2304 MODEL 1 KIT BASIC UNITW/PREAMP LESS HOUSING & FITTINGS $34.55
2304 MODEL #2 KIT (with preamp) $44 95
2304 MODEL #3 KIT (with High Gain preamp) $54.95

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE
CAST HOUSINGS

BASIC POWER SUPPLY . $19.95
POWER SUPPLY KIT FOR ABOVE WITH CASE $24 .95
FACTORY WIRED & TESTED $34.95

ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO

2100-2500 MHZ
*HMR-I COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A KiT. INCLUDES
A PC BOARD. POWER SUPPLY. CABLES &
CONNECTORS—PRE-ASSEMBLED AND TESTED. 24dB

GAIN OR GREATER.
TUNIT 00 . $3140.95
2UNITS ... oo ... 513985 @a.
3 0OR MORE UNITS $129.95 aa.
*"HAM MICROWAVE RECEIVER
PRE-SCALER KITS
HAL 300 PRE (Pre-drilled G-10 board and all components) $14.95
HAL 300 A/PRE (Same as above but with preampij £24 .95
HAL 600 PRE (Pre-drilled G-10 board and all components) $2995
HAL 600 AJPRE (same as above but with preamp) $38.95

TOUCH TONE DECODER KIT

HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND SOLDER
FLOWED G-10 PC BOARD, 7-567's, 2.7402. AND ALL ELECTRONIC COMPONENTS.
BOARD MEASURES 3.1/2 x 51/2 INCHES. HAS 12 LINES OQUT ONLY $39.95

NEW—16 LINE DELUXE DECODER $60.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 7206 CHIP
FROVIDES BOTH VISUAL AND AUDIO INDICATIONS! COMES WITH ITS OWN TWO-
TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2% "x3% "COMPLETE WITH
TOUCH-TONE PAD BOARD, CRYSTAL. CHIP AND ALL NECESSARY COMPONENTS TO
FINISH THE KIT. PRICED AT $29.95

MEW —16 LINE DELUXE ENCODER $39.95
HAL ECD—16 LINE DELUXE ENCODER INCLUDES PC BOARD. ALL PAHTS & CASE

$39.95
HAL ECD—12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD, ALL PARTS §
CASE $2995

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4AVVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT. IN QST
MAGAZINE AND THE 1975 RADIO AMATEUR S HANDBOOK $16.95

ACCUKEYER—MEMORY OPTION KIT PROVIDES A SIMPLE. LOW COST METHOD OF
ADDING MEMORY CAPABILITY TO THE WBAVVF ACCUKEYER WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO
ANY STANDARD ACCUKEYER BOARDWITH LITTLE DIFFICULTY $16.985

BUY BOTH THE MEMORY AND THE KEYER AND SAVE
COMBINED PRICE ONLY $32,00

PRE-AMPLIFIER

HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH | - 3dB POINTS), 19 dB
GAIN
FULLY ASSEMBLED AND TESTED $8.95

HAL-PA:-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz 12dB GAIN
FULLY ASSEMBLED $12.95

CLOCK KIT —HaL 73 FOURDIGIT SPECIAL—$7.95. OF
ERATES ON 12-VOLT AC (NOT SUPPLIED) PROVISIONS FOR DC
AND ALARM OPERATION

6-DIGIT CLOCK*12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G- 10 PRE-DRILLED PC BOARDS. 1 CLOCK CHIP. 8
FND COMM. CATH. READOUTS, 13 TRANS., 3 CAPS, 9 RESISTORS, 5 DIODES, 3 PUSH-
BUTTON SWITCHES, POWER TRANSFORMER AND INSTRUCTIONS. DON'T BE
FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA

PRICED AT §12.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PRICE = %650 BUT ONY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV, OR FIELD-DAY USE
OPERATES ON 12.VOLT AC OR DC, AND HAS ITS OWN 60-Hz TIME BASE ON THE
BOARD. COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE, PHE-
DRILLED PC BOARDS. BOARD SIZE 4" x 3" COMPLETE WITH SPEAKER AND
SWITCHES. IF OPERATED ON DC, THERE IS NOTHING MORE TO BUY*

PRICED AT $16.95

*TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK
FROM 110-VOLT AC WHEN PURCHASED WITH CLOCK KIT $2.95

SHIPPING INFORMATION. ORDERS OVER 325 WILL BE SHIPPED POST-PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$25, PLEASE INCLUDE ADDITIONAL 3200 FOR HANDLING AND MAILING CHARGES

SEND 20¢ STAMP FOR FREE FLYER DISTRIBUTOR FOR
Aluma Tower= AP Products
: ‘./ (We have the new Hobby-Blox System)
L-';’,
S X% HaLTronix
- S P 0 BOX 110
“HAL" HAROLD ¢ NowwanD SOUTHGATE, MICH. 48195
w3 WBZXH PHONE (313) 285-1782
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the circuit for substantially
less.

We built several proto-
types on universal printed-
circuit cards. The only criti-
cal area is U1, where high
limiter-amplifier gain can
cause feedback oscillation
in some layouts. Keep com-
ponent leads as short as
possible. Use 5% tolerance
or better for frequency-de-
termining components In
active filters. The Radio
Shack relay’s frame must
be insulated from ground.
Mounting the relay on a
rubber pad quiets its click-
ing and isolates it from vi-
bration.

Conclusion

Although squelch effec-
tiveness may diminish on
very crowded amateur
bands, a sensitive, discrimi-
nating squelch is very use-
ful for net operations and
scheduled contacts, espe-
cially with modern digital-
ly-tuned receivers which

can be preset to precise fre-
quencies.

This circuit can be a start-
ing point for many experi-
ments. You could, for exam-
ple, insert an analog delay
device between audio input
and output. If the delay
were longer than the
squelch response time, then
squelch would open before
the first spoken syllable
reaches the loudspeaker.

Digital techniques could
perform the function of the
analog circuit described
here, perhaps with improve-
ments such as adaptive
threshold and program-con-
trolled time constants. We
are experimenting with a
microprocessor-based
voice detector which may
be the subject of a future 73
article.

References

'Don Lancaster, Active Filter
Cookbook, Howard W. Sams &
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CALL LETTER

HETRINUTED @Y

TUFTS

ELECTRONICS

61 Lowell Road
Hudson, NH 03051
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603-883-5005

Attractive ang Durabie, These Non-Run Imprnints Can Express Your Message
Hats Are One Size Fits All w/Nylon Mesh Back

[ Morsekey Joodw [ ] My Own Logo

CIRCLE ONE

LINE 2

Red Royal Blue Helley Green

LINE 3 ]

Qr

Introduced and the talk of the Dayton Hamfest these Attractive and
Durable CALL LETTER HATS are just the thing for Hamfests, Field |
day, Contests and other Club Activities. Messages are printed by com
puter and can be up to three large lines or six small lines of copy. Forl

orders of 12 or more hats deduct 10% and the club or business logo
will be FREE. Phone oders shipped in one day, two days for special
logo orders. Provide a good b&w copy of you logo.

Name Phone

Address

City State Zip

Ck CJ Money Order (J Charge Card T3

Signature To Validate Order Exp. Date

ORDER BLANK [==

Add $2 To Total For Shipping Charges
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Your Ham Tube

Headquarters! r
TOLL 800-221-0860 FREE T P o w

200 884 350 l‘imited Offer- e o
=

' SUPER STICK I

EF JOHNSOMN Sockais lof ACX2508 & £-4004 ; $9.55 ]
SEMICONDUCTORS AF CONNECTORS

e e i 2 METER 5/8 WAVE TELESCOPIC ANTENNA

MRAF 454 $18.95 PL 258 10/88.95 1 .
MRAF 455 $12.50 UG 175176 1058 1.60 i

UG 2550 $2.5C on !
MRF SAUSD10B8 51995 UG IT¥U 225 s

ZM3055 $ 95 M 155 $250 sa
2N S0E 1250 M 355 $1.75 aa

Typa “M Tw.slnnlﬂﬁ-l'u. i
§A.TE
TOP BRAND Popular Rece T

ceiving Tube Types
FACTORY BOXED 7580% OFF LIST

FREE LIST Available
includes full line of RF Power Transistors '
Minimum Order $25. : :' _

Allow $3.00 Minimum for UPS Charges

Write or phone for free catalog i -
TUBES—BOUGHT, SOLD AND TRADED | & 9
Premium Prices | +

Paid FOR THE DUCK
For EIMAC Tubes

- -, Y

.|  BASE [ FuLLy
COMMUNICATIONS, Inc. 151 |super |LPR'CE | GAIN" | CONNECTOR ** | COLLAPSED
2115 Avenue X 111 | stick [ W= Eii [ BNC-Tempo Collapsed is a
Brooklyn, NY 11235 i $19% | 6-9DB | 5/15-32 matched 1/4
Phunﬂ. {2"2} 546_63w o 92 | ! TNC’F—'EUEEQ L Wave Antennﬂ I |
NA
B“;"“' s26= | s-9DB BNC ONLY | wiil not transmit
‘ ‘ ’ ’ k- . . i collapsed posthion
R e | BRAND| <54 = 5-8 DB BNC ONLY Wil not transmit
o AT v in collapsed position

* Measured Field Strength Over Rubber Duck
** Specify Base Type BNC, Tempo, Ect.

RD25S
Stubby

i HEHY :I#l,l'-l' _'r! ,‘
= !i;' o TR

“THE PROFESSIONAL TOUCH
COMES TO AMATEUR RADIO!"

The Tuned Antenna Company brings you the Super Stick Il
for those long hauls with your HT. plus our 5/8 Wave
Antenna may be operated collapsed with the same operating
characteristic of a Rubber Duck Antenna. The Super Stick 1l
is available with Tempo S-1, BNC-TNC-F-PL-259 Bases at a
price that is several bucks under other 5/8 Wave Antennas,
making the Super Stick |l the best buy around. See your local
dealer for stock. Settle for nothing less than a Super Stick |l

&

"BP-3 automatically provides a gentle high [re-
quency beep at the beginning of sach tranamis
gion and a low beep at the end. Virtually alimi
nates “‘talk-over’'| Operates for up o one year

" g N
DT

"o oE R
B B8

[
XA EEE::. TTA

ny Lransceivear -'-' i1 Terms: C.0.D., check or money order. Piease add $2.00
i for first antenna and $1.00 for sach additional antenna to cover

shipping and handling. Callfornia residents add 6% sales tax.,

- . . a

. L L] w

FOR DEALER LOCATION
OR TO ORDER CALL:
(714) 268-0720

:
<

“ADD THE BEEP'”

"BP-3A [':'-I!-.;-]t't-l:-‘ with case, cable,
Standard 4-pin connectors 30.898 pp
P38 Asabove except with
ONAOrs -._‘._.J.-.':.ﬁ—.- 36.98 pp
drcuit-bosrd version fos
mistom installatior 29.98 pp
All units u;serL-:-_. testedd OH residents

9520 Chesapeake Dr. #606
San Diego, California 92123
3148 Dorf Drive » Dayton, Ohio 45418
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The Ultimate Fuse

Neil Johnson W20LU

PO Box 585
South Orleans MA 02662

Recently, while working
on the design for a new

power supply, | managed to
blow over a dozen fuses.
My regular ham buddy was
on a weekend fishing trip,
so | kept making the same,
simple error. After the trou-
ble was located and cor-

o -

)
-3

> A B

A
[ ]

e e . =
o

Fig. 1. The early circuity was
fairly simple, but half-
wave rectification from the
120-volt winding caused the
setup to be less sensitive
than desired. Added compo-
nents shown connected
with dotted lines are needed
to keep the relay locked
up after an overload has
caused the circuit to
be broken. (Note: Relay
shown at rest, i.e., non-ener-
gized.)
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— ac overload protection

rected, it somehow struck
me: There’s got to be a bet-
ter way!

In the past, hams who
built their own power sup-
plies could depend on man-
ufacturers to offer several
different types of relays,
some with manual reset
capabilities and some with
electrical reset features,
but such items are no lon-
ger available to the ama-
teur builder. In view of this
deficiency, a few years ago
| offered a homely solution
to the dc overload-relay
problem: how to home-
brew what you can no lon-
ger purchase.’

It is common practice for
commercial and military in-
stallations to provide cir-
cuitry to protect their pow-
er supplies, both as to input
and output. Dc overload re-
lays are properly installed
in the output of the rectifier
or filter circuits, and ac
overload relays are in-
stalled in the primary cir-
cuits of the various power
supplies, and so on. But |
had yet to see how an ama-
teur experimenter might
put together a suitable sub-
stitute for an ac overload
relay.

In an earnest effort to
devise some sort of simple

Rioan

it

CONTACTS

e B o—

SWIi

WHITE (COLD)
BLACK 120
(HOT) VAC
£33y -~ GRN
A —
S o o g S—
20V |
g \swz
*
T 4
E 5
9 6

$RT

Fig. 2. Final version of overload relay. SW1 selects 2.5-, 5-, or

10-Amp kickout points.

circuitry for such a need, it
came to mind that several
factors had to be taken into
consideration. The system
had to be simple, foolproof,
and, above all else, inex-
pensive. There is no logic in
providing an expensive
method for the sort of thing
which a typical amateur
might wish to protect. The
setup to be described satis-
fies all of the foregoing.

The heart of the protec-
tive circuit lies in the utili
zation of a surplus 24-volt
dc relay. These are widely
available at low cost. If
such a relay can be incorpo-
rated into a simple circuit,
then we should end up with
a satisfactory combination
for taking care of ac over-
loads.

Refer to Fig. 1. Note that
we have incorporated a sur-
plus 2.5-volt filament trans-
former of T0-Ampere rating.
Since silicon diodes came
into play as substitutes for
mercury-vapor tubes, such
transformers have become
a drug on the market. But a
suitable transformer of sim-
ilar ratings should serve;
that is, a low-voltage sec-
ondary and rather high cur-
rent rating.

Preliminary experiments



led me to develop the most
elementary circuitry to ful-
fill the concept. When cur-
rent is passed through the
2.5-volt winding a current
will be induced into the
120-volt winding (now the
secondary). After rectifying
and filtering, the dc voltage
is used to actuate the
24-volt dc relay. The vari-
able resistor, R, can be ad-
justed to allow various ac
currents to pass before the
relay will trip and open the
ac circuit.

This will not completely
suffice, however, since the
relay will buzz back and
forth between on and off
unless some form of lock-
up is provided. The added
components, shown by dot-
ted lines, attend to this
function. Lock-up is ob-
tained with lower current
than is required for pull-in,
and simple half-wave recti-
fication will serve. Reset is
furnished by opening the
switch, which is normally
closed.

The system that finally
evolved is shown in Fig. 2.
The full-wave bridge recti-
fier furnished more voltage
than the original half-wave
circuit and allows the relay
to trip out at a lower cur-
rent. In a thorough search
for a relay of better suitabil-
ities, over a dozen relays
were checked out experi-
mentally. Finally, it was
decided to opt for a rela-
tively sensitive unit which
has the added advantage of
having three sets of con-
tacts, all rated at 10 Am-
peres. To be on the safe
side, these are wired in
parallel.

My thoughts then were
directed to the feasibility of
obtaining a suitable vari-
able resistor, in order to en-
able the relay to actuate at
various current settings.
Easier said than done!

The three principal cali-
brating resistors are used in
place of a “nice to have”
3000-Ohm, 10-Watt wire-
wound potentiometer. The
5-Watt, 1000-Ohm size is a

~See Lis! of Advertisers on page 114

fairly common item in all
stores which cater to radio
and TV servicemen. Addi-
tional resistors were added
to cause the setup to kick
out at 2.5, 5, and 10 Am-
peres. This 4-to-1 range is in
line with what the commer-
cial makers of such re-
lays — Westinghouse for ex-
ample—design into their
products.

Other design factors
worth mentioning are:
(a) The 100-uF electrolytic
capacitor seems to be
about right in this setup. A
lower value may cause the
dc relay to buzz, and a high-
er value can cause a time
delay to take place—defi-
nitely undesirable in any
form of protective circuitry
where high power is in-
volved: and (b) Avoid car-
bon resistors in the
1000-Ohm positions. Care-
ful checks show that a
1000-Ohm, 2-Watt carbon
resistor will be dissipating
1.6 Watts or 80% of its full
value. This will cause up-
ward change in the resis-
tance, and, indirectly,
“calibration creep” in the
finished instrument.

Random thoughts at this
juncture: Others have
asked me whether simpler
devices, such as the ther-
mal overload units com-
monly found on the back of
TV sets, would suffice.
These have been tried and
their use cannot be justified
since the time delay is intol-
erable where an expensive
unit requires protection.
Personally, | almost lost a
very nice Powerstat® while
attempting to live with such
protection.

Perhaps solid-state de-
vices might be designed to
furnish the same function? |
would be disinclined to de-
pend upon such a setup in
view of the relatively high-
voltage spikes which are en-
countered when a highly in-
ductive component—such
as the power transformer in
a large amateur rig—needs
to have its primary circuit
interrupted. For that rea-

D— all diodes type 1N4007
C— 100 uF, 35 volts

Lima, Ohio, $2.50)
R4, R5—330 Ohms, 1-Watt
R6— 15k Ohms, 1-Watt
R7— 2700 Ohms, 2-Watt

minals

Parts List
T— 2.5-volt, 10-A filament transformer

S1— Rotary switch with 3 positions

S2— Momentary-contact switch, wired for normally-closed
operation (Radio Shack 275-619)

K— Potter & Brumfield type KUP 14D15 (Fair Radio Sales,

R1-R3— 1000 Ohms, 5-Watt, wirewound

Small cabinet or chassis, 3-wire ac cord, and 5-way output ter-

son, | chose 1000-volt sili-
con diodes, type 1N4007,
for service in this unit.

So we have an ac over-
load relay which is simple,
inexpensive, and depend-
able. Furthermore, it can be
calibrated to kick out at
several different amperages
at the flick of a switch. |
have yet to see such a sim-
ple item described in print,
and | thought it would be
nice to share this knowl-
edge with other members
of the amateur fraternity.
So, why not try this out and

[RE

experiment at ease, without
blowing box after box of
fuses?

All of the foregoing cali-
brations were obtained with
ac loads consisting of non-
inductive heater coils. If
your circuit to be protect-
ed is highly reactive, you
may find the relay kickout
points to be slightly dif-
ferent. B

Reference

1. “Son of the Overload Relay,"
73 Magazine, January, 1977, p.
140.

RF PRODUCTS announces production of 58 wavelength VHF
telescoping antennas for 144-148 MHz (2M), 152174 MHz and
220-225 MHz (1% M). These new antennas are intended for use on
hand-held and base station transceivers. They are available with
BNC connector, 516-32 stud, or PL-259 connector. A telescop-
ing brass nickel-plated nine section radiator is used for lighter
weight and less RF junctions than previously available 58

wavelength antennas. Maximum gain 15 acheived by the com-
bination of a base spring for whip protection and a tuned match-
ing network for minimum VSWRHR. Minimum 2-meter bandwidth for
1.5:1 VSWR is 3.5 MHz. Overall length with BNC connector is

45% Inches (1162mm).

The BNC conneéctor and 5/16-32 stud

models are intended for hand-held transceiver (HTs) use and
the PL-259 model which includes a type M359 right angle adap-
tor is intended for direct rear mounting on base station trans-
ceivers. Suggested list price for all models is $19.95 the most

popular of which are listed below

PIN DESCRIPTION

191-200 2 M, 5/16-32 stud
191-214 2 M, BNC connector

PIN DESCRIPTION

191-800 1'% M, 5/16-32 stud
191-814 1% M, BNC connector

191218 2 M, PL-259 connector 191-819 1% M, PL-258 connector

ELECTRICAL
SPECIFICATIONS

Gainire! % wawe helical) Bty min
BandwidthiZM), 1.5:1 VBWR _ . 1 5MHE min
Bancdwidth(1% M}, 1.5 1 VSWR ____SMHZ min
Maximum powerHT modeis) ... 10 watts
Mazimum powsr{PL-250 modal) . . . . . 30 waits

Length autendedZ W)
Lengih sabenced(T Y i)
Length collaspec]2i)
Length colimsped 1 Ve W)
Waeight :

MECHANICAL
SPECIFICATIONS (with BNC)
45 4711 12mm

32 VB Smm

B 1" mm

7 il 200mm

.. 2. 20809

SPECIALIZING IN PORTABLE, FIXED STATION AND TEST EQUIPMENT ANTENNAS

Cheack or M.O. only, posiage prepaid in continental UE.
Fiorida resigents add 5% sales tax
DEALER INOUIRES INVITED

RF PRODUCTS

P.O.BOX 33, ROCKLEDGE, FL.32955 (305) 831-0775
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Bob Roehrig K9EUI
114 5. Harrison Street
Batavia IL 60510

e ——————

Multi-Purpose Peak Adapter

— don’t settle for being average

his adapter was origi-

nally designed to be
used with a Bird 43 watt-
meter, using the standard
plug-in elements; however,
this same unit can be modi-
fied for use with almost any
rf detector or swr bridge.
Circuits can be easily added
to provide an adjustable
peak output indicator

and/or an alc output for
transmitter control. The
peak adapter circuit also
can be used with an FM
receiver as a peak-deviation
meter, Easily-obtainable
parts are used and while |
built mine in a separate
box, you might be able to
build it into your meter
enclosure. The ICs must be

Fig. 1. Peak adapter. All ICs are MC1458 dual op amps
(Radio Shack 276-038), resistors are 1/4-Watt; 51 is a DPDT

miniature toggle; P1 is a Radio Shack 274-139.
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kept away from high rf
levels, however. The peak

adapter circuit is shown in
Fig. 1.

The unit must be pow-
ered from a bipolar supply
of £6 to =15 volts or from
a pair of 9-volt batteries. If
extended use of the adapter
is anticipated, the ac supply
shown in Fig. 2 should be
used. Regulation is not
totally necessary, but does
ensure minimum offsets
and prevents transients
from entering critical cir-
cuits.

CRI

QoY
5 FUSE
POWER 1/4A 4A BRIDGE

—i{——d\’—g L fac « L]
— AC -
TI

24VTC
i/2h

The main purpose of the
peak detector circuit is to
overcome the main fault of
a meter when trying to in-
dicate peaks: the mass of
the movement damps the
response time such that
variations of the applied
current are averaged out.
The more sensitive the
movement, the worse the
damping effect. The Bird 43
uses a 30-uA movement and
most swr bridges use a 50-
to 200-uA meter.

Even with the peak de-
tector, the meter will still

Hi

1500
172w

» — + 9
+| 1 cCR2 c3
T ATOLF IN4T 33 .J--‘-. | uF
1" 90V
3 W ZENER 50V DISC
» — + rz = GND

. CR3
i INA739 == C4

T-4T0uF W g v T AuF
Lol W ZENER | SOV DIsSC

- - =3y

R
1508
/2w

Fig. 2. Power supply schematic. CR1=Radio Shack

276-1171;
C3,4=RS 272-135.

CR2,3=RS 2/6-562; C1,2=RS 272-1018,;
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2300 MHZ QUALITY KITS THAT PERFORM !

ucc-1 DOWNCONVERTER KIT $35.00
inciudes quality PC board, NED2137 xsirs, maiched diodes, molded
coils, all PC board parts, 141 semi-rigid coax, and 12 page nstruct
won  book 22 db gain; 5.5 db NF

uCccC-2 DOWNCONVERTER KIT $42 00
The UCC-1 with NEB4535 high gain RF transistior

SMC-1 DELUXE DOWN CONVERTER KIT $43.00
The UCC-1 kit with extras. Includes thermal drift stabilization, low
temp solder, F-61 and F-59 connectors, TV malching ximr, plans for
many types ol antennas, and very detailed 26 page instruction man
ual. Recommended for the first time bullder

SMC-2 DELUXE DOWNCONVERTER KIT $50.00
The SMC-1 with NEB4535 high gain RF transislor

RFA-1 2-STAGE SELECTIVE PREAMP
“Stopsign'' shape mates with downconverter board. Selective filter
reduces image noise 16 db net gain

Tu-8 DELUXE POWER SUPPLY KIT $39.95

-

Quality case and smooth tuning MIL spec. pot. Complete with 2 ft
cable & matching xfmr. Other power supply kits from $27.95

ANT-4 DISK YAGI ANTENNA KIT $30.00

2 slement disk yagi with 12 inch weatherproof housing Now includes

adjustable mounting bracket! (Threaded rod not included)

WE PAY ALL SHIPPING CHARGES
DISCOUNTS ON ORDERS OVER $100.

SMP oo  |maa

- P.O. Box 1241 From VA. & Wash. Metro
Vienna, Virginia 22180 Area  Call 703-255-2918

HE LAST WORD IN
READERS

THE NEW

Ja o
MBA-RO

FEATURES:

e 32 CHARACTERS FOR EASY HIGH SPEED COPY

OF MORSE

ASCIl and BAUDOT RTTY

NO RECEIVER MODIFICATION NECESSARY

e INSTANT SPEED TRACKING FOR MORSE CODE
OVER WIDE SPEED RANGE FROM 2 TO 99 WPM

o OPERATES FROM 12 V.D.C.

For AEA Readers or other

AEA Products, call or visit: Rad ios Unlimited

1760 Easton Avenue
Somerset, N.J. 08873
(201) 469-4599

SEND SASE FOR CATALOG.

~ 105

~See List of Advertisers on page 114

ACCESSORIES

MFJ
SHORTWAVE

NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception of out-

side long wire.

Rivals long
wires

57995

MFJ-1020 NEW INDOOR ACTIVE ANTENNA
sits on your desk ready to listen to the world
Rivals, _can often exceed, reception of oulside
long_wire. Umgue Tuned Active Antenna mini
mizes intermod, provides RF selectivity, re
duces noise outside tuned band. Also use as
preselector for external antenna, Covers 300
KHz to 30 MHz in five bands. Adjustabie tele
scoping antenna. Controls: Tune, Band Selector
Gain. On-Ott/Bypass. LED. FET, bipolar circuitry
Phono jack for external ant. 6x2x6 inches
g-12 VDC or 9 V battery lor portable use
110 VAC with optional AC adapter, $9.95.

$9995

MFJ-1040 RECEIVER PRESELECTOR. Improves
weak signal reception, rejects out-of-bang sig
nals, reduces image response, 1.8 to 54 MHz
Up to 20 db gain. Low noise MOSFET. Gain
control. Bandswitch. Can use 2 ant., 2 rcvrs
ON-OFF/Bypass. 20 db attenuator. LED. Coax
phono jacks. 8x2x6 in. Also for XCVRS to 350
watts input. Auto bypass. Delay control. PTT
jack. MFJ-1045, $69.95. Same as MFJ-1040,
less attenuator, xcvr auto bypass. delay control,
PTT. Use 1 ant., 1 rcvr. 5x2x6 in. 9V bat. Both
requires 9-18 VDC or 110 VAC with optional

95 AC adapter, $9.95

m. = . i L -"-ll"'lli'lulllpt-p
-'._._ . .. '.‘;"__I:.'T-

- o -
- L m i

MOBILE SWL CONVERTERS to hear the short
wave world while you drive. MFJ-304 ($69.95)
covers 19, 25, 31, 49 meter bands. MFJ-308
($89.95) adds 13, 16, 41, 60 meters. Two
dual-gate MOSFETS give excellent sensitivity,
selectivity with car receiver. Push button band
selector. Tune with car radio. Plugs between
antenna and radio. 12 VDC. 304 is 5Yax1'ax4"
308 is 6Vax1Vexd" Free catalog.

MFJ-10, 3 foot coax with connectors, $4.95

Order from MFJ and try it. |l not delighted
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handiing

800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 oul
side continental USA and in Mississippl. .-47

M ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762

L
. =
= =
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take the same amount of
time to respond to its high-
est level, but the circuit has
a long enough time con-
stant to ensure that the
pointer will remain at the
peak level long enough to
be observed. The Bird 43
elements contain a half-
wave detector (+ output)
and a small capacitor to by-
pass the rf. Internal resis-
tance of the 30-uA meter is
1500 Ohms, so to ensure
proper linearity, the input
of the peak adapter pre-
sents a 1500-Ohm load to
the element.

Circuit Description

The first two stages are
standard inverting dc am-
plifiers. Each stage has a
gain of 10 for a total of 100.
Thus, a full-scale input level
of 45 mV results in an out-
put of 45 V dc. IC2A is a
unity-gain half-wave detec-
tor. The diode’s placement
in the feedback loop elimi-
nates the error due to its
600-mV drop. The input im-
pedance of IC2A is high, so
the discharge time constant
is essentially determined by
R7. The output impedance
of IC2A is less than 100
Ohms, so the charge time of
C1 is almost instantaneous.
IC2B is a unity-gain follow-
er configuration used to
isolate the load from C1.
Amplifying the input signal
by 100 ensures overcoming
any low-level non-linearity
in CR1. R8 and R9 divide the
output back down to a level
required to feed the meter.

Fig. 3(a) shows the origi-
nal circuit in the Bird 43.
The meter connects direct-
ly to the output of the direc-
tional coupler through a
length of coax cable. The
length is not critical and is
supplied as a convenience
to permit remote mounting
of the directional coupler.

Fig. 3(b) shows the jack
added to the Bird meter to
permit connecting the peak
adapter. | mounted the jack
on the right side of the case.
(Remove the meter move-
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ment before drilling the
3/8” hole!) The jack is a
3-conductor, % “-type with
shorting contacts (Radio
Shack part number 274-
139). The shorting contacts
connect the meter to the
coupler when the remote
plug is removed, so no
switch is necessary. Use the
“ring’” connection for the
meter and the “tip” for the
coupler output. Break the
connection at the positive
lug of the meter. Even
though the jack is grounded
to the case, it is a good idea
to run a wire from the nega-
tive meter terminal to the
“sleeve’” connection of the
jack.

Calibration is easily ac-
complished by connecting
the meter between the
transmitter and a 50-Ohm
load. Measure the power
output with a steady carrier
(preferably at least half-
scale). Switch on the peak
detector circuit and adjust
R9 for a reading of 1.4 times
the first reading. The meter
now is calibrated to read
peak power output (with a
load impedance of 50
Ohms).

PEP output is defined as
the peak-to-peak level of
the output signal. It is not
practical to have the meter
read this since it would be
necessary to change to the
next higher element. R9
could be adjusted so the
PEP would be read on the
next higher scale using the
same element; however,
damage to the element
could occur since it would
be used outside its normal
range.

When observing a voice-
produced SSB signal, you
will have to talk for several
seconds to allow time for
the meter movement to re-
spond. A longer “hang”
time can be obtained by in-
creasing the value of C1.

The output of an swr
bridge is similar to the Bird
elements but the load im-
pedance is usually higher.
To use the peak detector
with an swr bridge, or a

BIRD 43

DIRECTIONAL
COUPLER

aj

BIRD 43
DIRECTIONAL

30uh METER

30zA METER

COUPLER

&)

B ol

T S &

Fig. 3. (a) Original Bird 43 hookup. (b) Modified hookup us-
ing Radio Shack 274-277 for J1.

detector like the one in the
Heath Cantenna®, change
the circuit of IC1A to that
shown in Fig. 4. You will
have to calibrate the meter
at several different power
levels, The dc output
voltage of a bridge detec-
tor, and the detector in the
Cantenna, drops with a
decrease in frequency, so
calibration at several fre-
quencies in each band is
desired. Calibration must
be done with the aid of a
borrowed wattmeter, an rf
ammeter or voltmeter, or a
wideband scope that has a
vertical amplifier response
flat to at least 30 MHz.

When using the peak
adapter with a device like
the Cantenna, you will have
to furnish a meter for the
adapter. Any movement up
to 5 mA can be used or a
VOM on the 2.5- or 3-volt dc
range. Just be sure that the
VOM you use will not de-
tect rf by itself. If you use a
1-mA meter, you can elimi-
nate R9 and use a 3.9k resis-
tor for R8. Calibration can
be done with R19. A typical
swr bridge circuit is shown
in Fig. 5.

At a power of 100 Watts
rms into the Cantenna, | ob-
tained the following read-

FROM R2
S1-A 100K

RIS
00K+, 90K i

SENS <

A3
100K
e

Fig. 4. High-impedance peak
adapter.

ings from the Cantenna’s
detector:

Band Dec Volis
160 0.8
80 1.0
40 1.4
20 2.0
15 2.5
10 3.0

The circuit of Fig. 6 is a
peak-indicator driver with
adjustable threshold con-
trol. R10 is adjusted with a
steady carrier to light the
LED at the desired power
level.

Alc voltage can be ap-
plied to most mixers or in-
termediate stages in a trans-
mitter to reduce the rf level
before the output stage is
driven into the non-linear
region. The alc voltage can
be developed by adding the
circuit in Fig. 7. It even can
be useful for transmitters
that already have alc be-
cause gain reduction can be

TERMINATING

RESISTORS
T::rf’:=r > |
Al
— Al
F |
PICKUP
LINES

EWD
®
]“EFL SENS.

HREAK LINE HERE TO INSTALL
JACK AS IN FIG 3b,

Fig. 5. Typical swr bridge.



808 N. Main @ Evansville. IN 47711

TEN-TEC

546 Omni-C Xcvr $969
580 Delta 679
525 Argosy 439

Call for Accessories & Package

Prices
$1EE|

AEA MBA RO Reader $269
AZDEN PCS-3000/300 289
BUTTERNUT HF&V Vertical 99
CUSHCRAFT A3 3 Element 169

KANTRONICS
Computer Interface

DRAKE TR7A call
HALCT 2100 695
HY-GAIN TH7 DX 339
ICOM 740 call
KLM KT34A 309
MFJ 496 Keyboard 289
MIRAGE B1016 239
ROHN Tower call
SANTECST-144/uP 295

o5 812-422-0231 -+

L MON-FRI SAM-6PM = SAT SAM-3IPM
Write for our new and used equipment list

COAX SWITCHES

from Barker & Williamson, Inc.

* Single Pole 3
Position with
grounding of all
unused positions
Crosstalk (mea-
sured at 30 MHz) is -45db between ad-
jacent outlets and 60 db between alter-
nate outlets

$19.95
Model 594

e 2 Pole 2 Position

¢ Crosstalk 45db
(measured at 30
MH2z)

$22.00

Specifications for both switches

Power 1 KW-2 KW PEFP
Impedance 50-75 ohms
VSWR 1.2:1 up to 150 MHz
Dimensions 13:" high, 5" wide, 3" deep
Weight 1 Ib.
Mount Wall or desk
VISA
11 il WY
Available at your B&W dealer

Barker & Williamson, Inc
10 Canal S1. Bristol, Pa. 19007
Telephone: (215) 788-5581

~See Lis! of Advertisers on page 114

NEW MFJ-102 SOLID STATE

24 HOUR DIGITAL CLOCK

Switchable to 24 hour GMT or 12 hour format. ID timer.
Seconds readout. Bright BLUE .6” digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

—

Now you can switch to either 24 hour GMT
lime or 12 hour format! Double usefulness.

Switchable “Seconds” readout for accuracy.

ID timer. Alerts every 9 minutes after you tap
the button. Also use as snooze alarm.

“Observed” timer. Just start clock from zero
and note end time of event up to 24 hours

Alarm. For skeds reminder or wake-up use.

Synchronizable with WWV.

Fast/Slow set buttons for easy setting.

Big, bright, blue digits (vacuum fluorescent) are
0.6" for easy-on-the-eyes, across-the-room viewing.

Lock function prevents missetting.

Operates on 110 VAC, 60 Hz (50 Hz with
simple modification}. UL approved.

Handsome styling with rugged black plastic
case with brushed aluminum top and front.

"]

POWER UP%

POWER MEASUREMENT
AT13.8VDC

1234567891
POWER INPUT IN WATTS

POWER CHART

Switch to 24 hour GMT

or 12 hour format!

ID timer. Seconds readout.
Bright BLUE .6 inch digits.

$§295

Sloping front for easy viewing. bx2x3’

Order from MFJ and try it — no obligation. I
not delighted, return it within 30 days for refund
(less shipping). One year limited warranty by MFJ.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $32.95
plus $4.00 shipping/handling for MFJ-102

Put this new improved MFJ digital clock to
work in your shack. Order today.

800-647-1800

CALL TOLL FREE ...

Call 601.323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi. AT

ENTERPRISES,

M F INCORPORATED

Box 494, Mississippi State, MS 39762

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL
FOR ONLY

FACTORY DIRECT

FREQUENCY range 144 - 148 MHz
OPERATION FM or S5B (completely linear) Class AB)
RF DRIVE 1 1o 30 watts
KEYING RF activated with high quality relays
S38B operation built in delay
POWER REQUIREMENTS typical 10 watts drive, 13 amps a1 138 VOC
IDLE corrent 20 mills
MOBILE or FIXED operation
PREAMP 1808 gan minimum
® NOISE FIGURE less than 1.5 DB
® PREAMP KEYING independent — separately RF activated relays
® CONSTRUCTION wrap around aluminum heat sink 2 pieces
360 degrees cooling
® SIZE 7"i{w) x 6(d) x 3"(h) — WEIGHT 3 lbs. 9 ozs
® IMMEDIATE SHIPMENT

SPECIAL OFFER

Matching Power Supply

15 AMP SUPPLY wt. 13 lbs. size 8" (w) x 5"(h} x 6"(d
IMMEDIATE SHIPMENT
ALL PARTS AND LABOR WARRANTED ONE FULL YEAR

VJSOPL Amplifier $139.95 plus $3.00 shipping
VJ156 POWER Supply $95.95 plus $7.00 shipping
*Pricas USA only

*139.95°

PLUS SHIPPING

VISA, MASTER CHARGE, M.O. or C.O.D. « PHONE (713) 477-0134

V-J PHDDUCTS, INC. 505 East Shaw, Pasadena, Texas 77506

SERVING THE ELECTRONICS INDUSTRY SINCE 1965
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Fig. 6. Visual peak indicator.
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#3Y

A  THRESHOLD

Fig. 7. Alc detector.

had at a lower level. (Many
transmitters develop alc
voltage when grid current is
drawn, at which point dis-
tortion is already occurring.)
With R18 at the ground end,
alc will be developed as
soon as there is rf input. R14
determines the amount of
voltage output. Increasing
R18 towards +V permits a

TERMIN A

% apple : TRss0

TERMINALL is & hardware and software gyatem that converts yvour
parsonal eomputer into 8 atate of tha a1 commurncationg termanal

Terminall fealures simple connections 10 your computer and radio

plus sophshcaled and rehabike software

Simplicity

TERMINALL wat gesagred from the oute! 10 be aasy
ute Plug n1o you! recesssr haddphone

O yosuf Fadh angd BEty O

jack and copy Morse Code or rachotaiatype (ATTY) Plug o your
CW kmy jack and sand Morse Code  Attach & mecrophong connec
tor and send Baudol or ASCH RTTY umsing audio tones (AFSK)

That's all thare is 1o hooking it up

The software 18 loaded into your computer from disk or cassette
Enter your callsign and the time and you will start recenving im
No sattings or adjustments are necessary [0 receive
Morse Code, it's fully automabc -and it works! You may type your

rmadiaialy

MBES30E Whilll MeCErving Of Tansmuttng

You will ba on the ain, recewing &nd rarmeETeihng i ANy mooe, i

mermiies As v s3id, TERMIMALL & wmpls

Mora for your money .

B TERAMINALL has tha ATTY terrmingl wunit
built in. Thes results 10 @ lower 10tal cosl

B Fantastic Morse receaption.

demod and AFSK

. Sk alage active hilfer
demodulator copies the weak ones_ Auto adaptive Morse algonthm

higher rf level before alc
starts to develop. CR2
keeps any positive voltage
from reaching the alc line.

Both the circuits of Fig. 6
and 7 can be connected to
IC2 simultaneously without
any interaction. Again,
change the value of C1 if
you wish to change the time

demodulators. Mo phase lock

and esthes 475 or B50 My shul) kowbDcarg selectabis - and uoess eihe

Il et e OF SCO0E Quitpaits 106 Sarty hufmsg iy P wegk
10 oomnect phex. Cogy the norey one= Copy the Ladbrg ones

M Built in erystal controlled AFSK. Fock stshis o pesrn the

mosl demandmng VHF or HF applicationg. & must on many VHF

RTTY repaaters

B Buiit in 110 or 220 volt AC powsr supply
B Built in parallel printer driver software. Simply alisch a

constant. Most likely, you
will want to reduce C1 to
0.2 to 0.5 uF for alc pur-
poses. A switch may be add-
ed to Fig. 1 to select various
values for C1.

Another use for the peak
detector circuit is to use it
in conjunction with an FM
receiver as a peak-deviation
meter. Using the Fig. 4 mod-
ification, connect R19 to
the output of the discrimi-
nator through a 0.1-uF ca-
pacitor. Calibration can be
done best using a signal
generator with calibrated
FM modulation. If C1 is
switched out of the circuit,
the meter will then read
average deviation. This
may be useful to show how
much the transmitted audio
is limited in the peak clip-
per. In any case, the read-
ings will only be correct if
the received signal is full
quieting. A scope may be
connected to the output of
IC1B for viewing the audio
signal.

B Outstanding documaentation. Professionally wiitten, 90 page
user mangal containg step by step instfuchons

B Built in. saparata, multi-stege, activa flltar RTTY and

oops: RTT

Y demodultator has 170

If you have looked at the
proposed rewrite of the am-
ateur rules, you noticed
that the FCC is trying to
come up with a different
way to determine transmit-
ter power, other than the
present dc-input method.
This peak adapter can be an
invaluable aid, should pow-
er determination need to be
in terms of peak power. Per-
sonally, | would like the
rules to be changed to pow-
er output measurements, as
is done commercially. This
could then permit less effi-
cient transmitters to run at
a higher input power. We
also would have a better
idea of the efficiency of our
equipment which would in-
dicate when the finals are
getting “soft.”

This circuit can make

your wattmeter into a more
useful instrument at a frac-
tion of the cost of a ready-
made peak-reading unit and
serve other

well.

purposes as

System Requirements
TERMINALL TV Commumcanans tecirimol for the TRS.BD Moded |

paraliel A5CH printer (8., the EPSDOMN MXE-BO) 1o your gnntes port Aeguites g Model | THS-80, 16K BAM and Leved 1 BASIC [nehudes

1o oDiEn hargcopy n all Mmoo {tasarm e pesette and dink Fmsamb B Tals b i -.| 1 -'-L: i
S EET TN ] ¥ Ak LRI == L } RHE] LT L= s

| ] Multi level displays - /lows exarmareng and editng of Patorcs AN @ g uChon manual $499

i1k TERAMINALL T3 Comme | P T Sese ey for the TRS B Mooe

B Word wrapping, word mox vy, dedcile goode CaTRge Aogymes g 4 oot TRS M 16K RAL sro Mo A =

mturmes. uses programmable end of e SeQuence, adjuTlatis Car ~wu0es SOt b d da  pssemtsed 3nd wted hard

riage wadthi, Muitpie user defmed WHL . ranumit gelay (hosd, none wATE 30 AN EnenDvE marial 489,

oF &ukn adapive !, Diags Moo ang mora TEHM*’H*L T2 Commur YIS TETITNn fout them APBLE i A

LT L] Ml ZNL e i1 i i - 1-~r. -
t

HF or YHF, 'Ham,

copees the sloppy ones Aecewed code speed displayed on status

line

15 Day Money Back Trial Period

on Factory Direct Orders

ROTRONICS, inc..

1125 M. Golden State Blvd
Turiock, California 95380

The communications terminal that does it all!
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B The sll-in-ona TERMINALL design makes i1 greal 1o use an jites an APP|
Lommercal
TERMINALL may be jumpered for evthat 475 or B850 Hz recaplion 1o
copy news and wealhor ssroces

SWL or MARS! SwWL's

T FL o
Hor APPLE N PLus with 88K BAM and dsk Solt
waie 5 plovided on disk n DOS 3.2 format. Use NMUFFIN Widity 1o
ganvmt o DOS 33 larmmal  Includes sottware on cisk . assormbied

and: testad hordware and an exiansive inkfruction manuial 495,

TO ORDER (209) 634-8888 or 667-2888

We are expenencng telephone difficulies. — Plaasa keep trying

*TRS-80 s a Registered Trademark of Tandy Comp
Apple 15 a Hegisterad Trademark of Apple Computer Inc

| yr. Parts B Labor - Limited Warranty



E}UH NEW BANDF’ASS
REJECT DUPLEXERS WITH EKCLUSJUE

ByB, CIRGUIT FILTERS ©

.. provides superior performance,
especially at close frequency spacing

Models available for all commercial and nam banas
cpecial prices for amateur repeator clubs

"P.0. BOX 7127 » WACO. TEXAS 76710
817/848-4435

GOTHAM
ANTENNAS

(305) 294-2033 e

SMALL LOT TRAP DIPOLES 417

MODEL BAMDS LGTH PRIGCE

TSL 6040 80 40 T8 $40 05

TSL 4020 40 20 15 40 £47 05

SMALL LOT SHORTENED DIPOLES

SLB010 B0 40 20 s 35095
1510

SL-180 1650 130 £38 95

SL-80 B0 3% $37.95

SL-20 40 15 13 £36 95

FULL SIZE PARALLEL DIPOLES

FPD-B010 804020 130 $49 95
15 10

FPD 400 40201510 £l $44 95

MNEW' PORTABLE "..I'E_FIFIEAL' IDEAL FOR
APARTMENTS, CAMPING, TRAILERS!

Folds to &' Package No Hadials Reguired
Fully Assembled Full Legal Limit. 1:1 VSWR

MODEL BANDS HGHT PRICE

Py-8010 80 1( 13 £59 95

PROVEMN DESIGN GOTHAM ALL BAND

VERTICALS 5

V-160 160.80.40.20 23 44 95
15106

v-BD B0 40 20 23 $4295
15106

V-40 402015106 23 £40 95

FAMOUS GOTHAM QUADS
I 2 Elements—3 Bands Compiete $149.95

CHAMPIONSHIP GOTHAM BEAMS
Fulli Size Compiete trom $99.95
DEALER INOUHRIES INVITED
CALL OR SEND LARGE SASE FOR CATA

LOG. Shipping: Dipoles & Verticals

$2 .50 USA: $7.00 Canada: $5.00 FPO, APQ
Beams & Quads Shipped UPS or Freight
Collect Fia. Agd 5%: Sales Tax

1415 First St. = Key West, FL 33040

~See List of Advertisers on page 114

MFJ RF NOISE BRIDGE

Lets you adjust your antenna quickly for maxi-
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and expanded capacitance range gives
you much extended measuring range.

¢ Exclusive range extender
capacitance range

MFJ RF NOISE BRIDGE

Mogel MFJ307
p =4

This MFJ-202 RF Noise Bridge lets you guickly
adjust your single or muitiband dipole, inverted
Vee, beam, vertical, mobile whip or random
system for maximum performance.

Tells resonant frequency and whether to shorten
or lengthen your antenna for minimum SWR over
any portion of a band.

MFJ's exclusive range extender, expanded ca
pacitance range ( £ 150 pf) gives unparalleled im-
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Works with any receiver or transceiver. S0-239
connectors. 2 x 3 x 4 inches. 9 voit battery.

Other uses: tune transmatch; adjust tuned cir
cuits; measure inductance, RF impedance of ampli-
fiers, baluns, transformers; electrical length, velo-
city factor, impedance of coax; synthesize RF im
pedances with transmatch and dummy load.

* Expanded

* Series Bridge

S5Qe:

Order from MFJ and try it — no obligation. If
not delighted, retun it within 30 days for a refund
(less shipping;. This bridge is unconditionally

quaranteed for one year.
To order, simply call us toll free 800-647-1800

and charge it on your VISA or MasterCharge or
mail us a check or money order for $59.95 plus
$4.00 for shipping and handling for MFJ-202.

Put this MFJ Noise Bridge to work improving
your antenna. Order from MFJ or see dealer.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or-
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi. 47

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762

SATELLITE SYSTEM HEADQUARTERS
Don’t wait. Get Yeur TVRO System TODAY!

Receivers featuring ff:‘ "j .
the DEXCEL and L7 )
Automation Tech-

niques units
Modulators

Complete System
ready to install from
$2850

Call today for more
information

CHAPARRAL
“Super Feed"
feed horn

$85.00

DEXCEL SATELLITE ANTENNAS
120 low noise
amplifiers

$495.00

MDS POWER SUPPLIES
$35.00

1900 to 2500 MHz Microwave Downconverters

Assembled

ALSO AVAILABLE
Commercial M.D.S. System ...

SLOTTED ARRAY ANTENNA .

PB RADIO
SERVICE ™

1950 E. PARK ROW = ARLINGTON, TX 76010

CALL ORDER DEPT. TOLL FREE

(800) 433-5169

FOR INFORMATION CALL

(817) 460-7071

==

. $169.95
. $28.50 |,
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The $100 TVRO Receiver

— Satellite Central, part VIII

Dwight “Rex” Rexroad with his Cheap Trick receiver.
60 73Magazine = August, 1982

Stephen Cibson
PO Box 38386
Hollywood CA 90038

‘lSEE first run movies,
sporting events, and
nightclub acts as secret net-
work feeds!” That’s the sort
of ballyhoo you read about
satellite television now-
adays. But the price for
even a kit setup can run sky
high! The only way to cut
the cost is for you to do it
all yourself.

But those build-it-your-
self pitfalls can leave you
wishing you’'d never tried.
For one thing, you’re on
your own with only plans
that are vague or, even
worse, a set of PC boards
that won't work. So, being
first on your block seems to
carry its own set of prob-
lems. What you need is a
“Cheap Trick”!

In the December, 1981,
“Satellite Central,” | wrote
a brief overview of TVRO
receiver design. If you

priced some of the compo-
nents, vou know that a re-
ceiver, especially a dual-
conversion job, will cost
$500 to $700 to build. And,
if you want real quality
you'd better plan on spend-
ing more. So how can some-
thing any good cost less? As
a matter of fact, just a volt-
age-tuned oscillator (VTQ)
runs a hundred bucks! So
who's kidding whom?

But hold on there. Just
when you think it isn’t pos-
sible, along comes a very
clever engineer like Dwight
(Rex) Rexroad who does it
with a flair that shows that
hobbyist thinking and inge-
nuity hasn’t stagnated after
all. “The secret here,” says
Rex, “is to make the design
non-critical and to use parts
that anyone can find with
ease. Nothing in this design
is weird. Everything is off



the shelf.” Out of Rex’s
unique approach comes
“Cheap Trick,” the ham’s
answer to a TVRO receiver
you can build for under
$100!

Cheaper Is Better

Look at the diagram in
Fig. 1(a); Rex downconverts
all twelve transponders on
asatellite(3.7 to4.2 CHz) to
the 500- to 1000-MHz re-
gion where he can use
cheaper components. He
uses a fixed-frequency local
oscillator (LO), a mixer, and
a broadband amplifier, all
of which may be mounted
at the dish in a small box.
The advantage to this ar-
rangement is that the lower-
frequency signals can be
passed into your house via
RG-59 or RG-6 rather than
expensive cable needed for
piping 4-CHz signals.

No tuning is done in the
first conversion—see Fig.
1(b). Instead, tuning is ap-
plied at the second conver-
sion by another cheap trick,
a UHF TV tuner. The saving
is enormous, especially
since the tuner needs very
few changes to make it pass
30-MHz-wide signals to a
70-MHz bandpass filter and
intermediate frequency (i-f)
amplifier. Despite its re-
duced performance at 70
MHz, Rex uses a typical TV
i-f IC, the MC1350. It’s a log-
ical choice for the i-f ampli-
fier because of its low price
and easy availability. Ra-
zor-sharp tuning is easily
accomplished using just
two op amps with a solid
afc thrown in to boot.

The amplified 70-MHz i-f
signals are halved to 30
MHz by a divide-by-two cir-
cuit and applied to an
MC1357 quadrature detec-
tor IC which, with suitable
input, can deliver pictures
that may exceed in excel-
lence those of a PLL-type
detector. The detected vid-
eo is clamped and de-em-
phasized before output to
your TV monitor or modula-
tor, The sound demodula-

POWER TO
'i:“ LNA /DN CONV
‘,rtlDDEb FEEDTHRU
HIGH I-F IN
o " i bt . O 4 etas I, e o
$00-1000 MODIFIED LT - FiLTER ﬁ"'% 1-F AMP/DEMOD VIDEDQ AMP/ R;ﬂm
MHz UHF TV TUNER FCTR TOMM: ———Tr FILTER/CLAMP
. BW 30MH: == N
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Fig. 1(a). Block diagram of the Cheap Trick receiver.
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BALANCED
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Fig. 1(b). First stage of the receiver downconverter, including balanced mixer and local

oscillator.

tor uses circuitry similar to
that found in most televi-
sion sets.

Power Supply and
Downconverter

This month, we’ll delve
into the power supply and
clever downconverter de-
sign and save the baseband
circuits for next month. It
should be remembered that
this project is labor-inten-
sive. If you just want to
watch satellite television,
then you really should buy
a receiver rather than fiddle

with the “Cheap Trick.”
Some of the techniques
used here will surely chal-
lenge your experimenting
abilities.

According to Rex, “The
power supply is not quite
typical. . . but close. | use a
26-volt, 1-Ampere trans-
former that is center-
tapped. This is a common
transformer. Radio Shack
has them. [Rex needed 30
volts for tuning and took
the easy way with an LM317
adjustable voltage regula-
tor—see Fig. 2.] | found that

bypassing the LM317 got rid
of a lot of noise, especially
since we are dealing with
the tuning voltage where
noise could easily FM your
tuner! It's clean as a whis-
tle.”

The really clever tech-
nigue used here is to raise
the centertap to get about
half the voltage (18 volts) to
feed the LNA-downconvert-
er combination. A 7812 reg-
ulates it down to 12 volts to
feed the rest of the receiver.
While Rex admits this is not
an optimum design bal-
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ance-wise, it offers some-
thing more important: It's
cheap!

Looking now at the
downconverter in Fig. 3,
Rex built the whole unit on
a piece of double-sided ,,”
Teflon™™ fiberglass. In true
one-of-a-kind experimenter
fashion, he used only an
X-acto® knife to cut out the
prototype. You can, too.
The board is only 4 inches
long, so the input and out-
put connectors are all that
are needed to attach the
board to the top of a sealed
metal case.

The circuit includes a dc
block so that both the
downconverter and the
LNA can receive their sup-
ply voltage through the sig-
nal coax. Beginning at the
input, Rex uses a type-N
connector since that's
about the only thing that
works well at these frequen-
cies. An rf choke. . which
is nothing more than a short
piece of wire at 4 CHz,
feeds dc to the LNA.

“We do a little bypassing

FUSE

ON/OFF D 54

with two chip caps—a
4.7-pF and a .001-mF work
pretty well at these fre-
quencies. | bypass darned
near everything because
stability is very important.
Especially when you home
brew,” he says. .

“| used a fixed-tuned
MRF-901 for the oscillator
so that | could save big
bucks right there! The real
credit for this stable design
belongs to BBC engineer
Steve Birkill. The oscillator
runs at 3.2 CHz (downside
injection) and is easily set
by trimming the length of
the baseline with a knife.

“1 used a 7812 voltage
regulator, but a 78L12
would also work since we
need only about 15 mA. The
2N2905 is a PNP transistor
that acts as an active bias
for the oscillator. It's the
negative feedback loop
that makes this trick work.
In fact, it may be more sta-
ble than expensive pre-
packaged oscillators if you
use good construction tech-
nique. And don’t think

i [
'3
|
e iy
e :
- F ! |
2] 1 -

Fig. 3. The mixer, MRF-901 oscillator, and broadband ampli-
fier fit on a homemade PC board.

vou're locked into a
2N2905. Any other silicon
PNP of the same beta
should work just as well.”
The oscillator will come
out low in frequency using
the layout size in Fig. 4.
That way, you can simply
use a knife to chop away
enough trace to put it right
on. The line from the oscil-
lator is a 50-Ohm stripline.
Both the oscillator and in-
put signal feed a balanced
stripline mixer which has
about 7-dB insertion loss
depending on the diodes.
Now, rather than use a
$55.00 mixer, Rex literally
chose to roll his own. He
uses HN-1 diodes at about
$2.00 each. Quite a saving!
It really doesn’'t matter how
you install the diodes; just
be sure they are backwards
or you'll have a problem. If
you use the popular
MBD-101 diodes, you may
have to deal with slightly
more noise out of the mixer.

L 3 Te2

Bapa 1
§ nnodd

T— —& -+ 1EY

o+ 2V

o e &P R
{ gl

OPTHONAL sy 2 26V B

: 3 H - &= L1y L 30V . + 50V
I1SVAC <= : y

B s .

INPUT S ] IR « L 1000 y

:I-ﬁ 20

|_ o i 4 i
*
-':55::::,.; '
- == COM

Fig. 2. The power supply furnishes + 30, + 18, and +12 volts dc.
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This may not be a problem
if you use a large dish and a
commercial LNA.

The NEC MC5121 broad-
band amp is the most ex-
pensive part of the whole
receiver. It costs about
$13.30 from Alaska Micro-
wave, a 73 advertiser. Kick
in another 25 cents and you
can get the spec sheets, too.
The MC5121 will give you
about 20-dB gain, so the
overall converter gain is
about 14 dB not counting
coax losses. Either a BNC or
type-F connector will work
on the output since the
signal is now running
somewhere between 500
and 1000 MHz. On a typical
system, you can tolerate
about 15-dB loss from the
coax feeding the baseband
unit, The +15 to + 20 volts
of power for the converter
is tapped off the output
coax with a 6-turn choke
and some dc bypassing.
There is no coupling
capacitor on the M(C5121
since it has its own internal
caps.

Making It Work

Probably the hardest part
of this project will be ac-
quiring the parts. Yes, you
can do it for less than $100.
In fact, Rex built his for
$75.00!

Dropping down in the
scale of hardness, we come
to troubleshooting. Accord-

ing to Rex: “A spectrum an-
alyzer helps. Use a micro-



DO IT YOURSELF. 5 SEE THE WQRLD'
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...with complet
— TVRO system
“from Boma

At Last!
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SATELLITE ANTENN
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LOW NOISE AMPLIFIER |

‘THE FINEST |
HOME SATELLITE |
VALUE IN AMERICA

= Bdman Industries offers corﬁplete Sc:re!n;te
= [elevision Systems designed specifically for
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a2 | installation by the purchaser. You will receive
broadcasts from GeoStationary satellite

~ 1 with your choice of 3 DIFFERENT Fiberglas

|1 Parabolic Antennas (2,10,11 ft.) The elec
tronics are the latest in Satellite TV equip
ment utilizing state-of-the-art component
\ F P and circuit design. A fully illustrated instruc
N B RTER tion booklet is supplied with each system t
—- explain the easy, step-by-step installatio
= procedures, programming information an
" antenna alignment directions. Your com
plete system will arrive in only 2 container
for prompt assembly by you or by you

dealer.

-----
nnnnnn
--------
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For information about yéur local Ijeéler Distributor & the affordable
~ high-quality line of Boman Satellite Television Products, please use
the reader card serwce for prompt reply
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< OL b o ge Ca.: (60U
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wave frequency counter at-

tached to the hybrid to tune ,

the LO. Not everyone has
one, so | suggest you simply
apply power to the unit and
tweak the oscillator until
the bottom frequency cor-
responds to transponder
one. You’'ll need a dish and

an LNA that are working to
do it.

“One thing that's nice:
Being off 100 MHz in either
direction will get you in the
ball park enough to trim it
up. Of course, having a
friend with another TVRO
always helps.”

It is possible that the LO
will not be stable or, worse,
may not start at all. In that
event, Rex suggests you
move the shorting strip seen
in Fig. 5. Do a tack-solder
job. You may find a region
where the oscillator is oper-
ating on many frequencies
at once. It makes for rotten
pictures, so move the short-
ing strip to cure the prob-
lem. Trial and error are the
only ways to do the trim-
ming without an analyzer.

New Life for UHF Tuners

Once the signal is con-
verted to the 500-to-1000-
MHz range, it is fed down
the coax into the UHF tun-
er. Use top-notch RG-59 or
better. No CB stuff. Rex
used a Mitsumi UES-AS55F
which he bought at a swap
meet for five bucks. See
Fig. 7. Various mail-order
houses carry this model for
something like $25.00. If
you do some scrounging for
other parts used in this proj-
ect, you still can build
Cheap Trick for less than
$100.

Now, most tuners have a
narrow bandwidth. So you
must modify yours to pass
30-MHz-wide FM. Not all
tuners can be modified, so
you should try to track
down this particular model.
On the other hand, if you've
stayed with us this far, you
can probably handle any-
thing that comes your way!

As a rule, the i-f output
stage is the culprit. See the
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| MATERIAL: /32 in. THICK TEFLON .
FIBERGLASS COPPER LAMINATED BOTH
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Fig. 4. Circuit board layout for downconverter.
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Fig. 5. Parts placement for downconverter.

“before” and “after” modi-
fication circuits in Figs. 8(a)
and 8(b). According to Rex,
“| replaced the final stage
impedance-matching net-
work with a broadband
transformer wound on a fer-
rite bead. Amidon 101-43
beads work pretty well. |
used them everywhere in
the project.”

The input stage should

also be modified for a coax
input. Some models of the
Mitsumi already have a
75-Ohm input. “But if you
were stuck with a 300-Ohm
model,” says Rex, "just look
for the place on the board
called L1 which was de-
signed for a 75-Ohm link.
You can couple to it with a
little ceramic capacitor so
you can use a 6-turn choke

to provide a dc block to
feed the coax power for the
downconverter and LNA.
You’ll need to drill a hole in
the tuner for this feed. |
used a feedthrough cap so
that I'd have a place to
hook it.

“After these two mods,

the bandwidth of the tuner
should be about 45 MHz,

and it will just cover the



UNIVERSAL COMMUNICATIONS

A Division of
innovative Labs, Inc.

SUPER SAVINGS SALE ENDS OCTOBER 1

2300 MHz DOWN CONVERTER ......... $19.95
ASSEMBLED:. . ... 70 s $39.95

128 POWER SUPPLY -t e e vieieios e s ,

RS EIBLED . . % e o o $29.95
(Stationary or variable)
SELECTIVEPRE-AMP ........cinevin.. $26.95
S ERYERTER L s A e $75.00
(Crystal Board and PA)
G GAR AN TENNA . . v aies e e sos v o s $19.95
AFT.DISHANTENNA . ...........5.... $47 .95
(KD-44 25 DB OVERALL GAIN)
0ty B L et e A e L A $1.25
HIGH GAIN TRANSISTOR. ... ........... $9.95
VI S AR R . . . b ol s aeis $39.95
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oPECIAL
OFFER!

SUPER
SAVINGS!

KIT SPECIAL #1

Down Converter,

Power Supply,

Al AN L - G s s et sy $49.95
KIT SPECIAL #2

Down Converter,

Power Supply,

Q3 Tk i gt E e el B | A el e A T $79.95

For information or ordering
(817) 860-1641

MC, VISA, Phone or Mail Orders Accepted

Hours, 8:30-4:30 CDST; Mon.-Fri.

Our product may be copied, but the performance Is never egualed.

UNIVERSAL COMMUNICATIONS

SATELLITE TV SYSTEMS

“COMPARE OUR QUALITY, PRICES AND SERVICE!™

WE MANUFACTURE:
PARABOLIC DISHES
POLAR MOUNTS
DEMO TRAILERS
CUSTOM PARTS

WE STOCK:

WASHBURN GILLASME ALLIANCE

KLM DRAKE ATV

AVANTEK LOWRANCE CABLE & CONNECTORS

GARDINER SWITCHES & HARDWARE

CALL, WRITEOR » FOR OUR LATEST BROCHURE AND PRICES.

AUSTIN C. LEWIS LEWIS CONSTRUCTION CO
K4GGC P.O. BOX 100
01-T84-2191 HUMBOLDT, TN, 18341

MOTORIZATION SYSTEMS
LNA HOLDERS
ALUMINLU'M HORNS

“IN BUSINESS AT THIS LOCATION SINCE 1964" ~452

2 GHz Dual Stage Microwave Preamplifiers |

Use the Ampire 2001 to improve the performance of your
microwave receiving system. The broadband design
lowers the system Noise Figure and increases the overall
system gain. Use the Ampire 2001 for the TV band and the
Ampire 1690N for the GOES and METOSAT satellite
band.

Ampire 1690N ................. ¥139*
ADire 2008 .. ... 129"
Shipping: USA...*2*® Foreign...*10*

TEM Microwave Corporation
22518 - 97th Avenue North

Corcoran, MN e 55374
_ - 612-498-8014 T

~See List of Advertisers on page 114

P.0. BOx 339
Arlington, TX 76004-0339

AVANTEK
GPD SERIES AMPLIFIERS
GPD 401,402,403

12 - 14 DB GAIN

55— 500 MHI POWER 15 VDC TO5 MOUNTING
IDEAL FOR COUNTER AND TV PREAMPLIFIERS
COMPLETE WITH CIRCUIT BOARD FOR MOUNTING

$25.00 EA. , SET OF THREE $65.00

AMATEUR
MICROWAVE DOWNCONVERTER

COMPLETE ASSEMBLED

SPECIAL

INCLUDING SHIPPING [(U.P.5.)

READY TO INSTALL NOT A KIT

$179.95

VISA AND MASTERCARD ACCEPTED

OUTPUT IMPEDANCE 75 OR 3100 OMMS
FULL YEAR WARRANTY
PFERFORMANCE CUARANTEED OR
YOUR MONEY REFUNDED

0= B SYSTEM GAIN

TUNES 2.1 Ghz. to 2.8 Chz.
PREAMPLIFIER 20+ dB GCAIN B2.5 dB MNF
OUTPUT TUNES TV CHANNELS 2 TO &

CALL (804) 489-2156 .
ELECTRONIC HOBBY INNOVATIONS

7510 GRANBY STREET SUITE 207 NORFOLK , VIRGINIA 23505
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Fig. 6. The completed downconverter is housed in a water-

tight box. The PC board is held in place by the input and

output connectors. A heavy dose of rubber cement will

make a good seal.

tuning range of all the input
signals (500 MHz) with a lit-
tle to spare. Here is where
you must tweak the LO in
the downconverter so that
you get all transponders
over the range of the UHF
tuner. It's harder to say it
than do it, despite the fact
the tuning diodes don't give

you much more than the
needed 500-MHz range.”
Rex suggests, “If you just
drop one transponder, then
diddle the tuner coils. But if
you drop two transponders,
vou'll need to trot out to
the LO/downconverter at
the dish. You may have a
fellow ham with a frequen-

#iat " THL IS T S

Fig. 7. A Mitsumi UES-A55F UHF tuner acts as the second
converter with only two mods. The i-f output coil is re-
placed with a hand-wound toroid. Also, the input matching
network is easily converted for 75-Ohm input. Mount the
tuner inside the receiver chassis.

cy counter in this range
which should make the
whole process very simple.”

The tuner agc bias should
be about 8 volts. The resis-
tors seen in Fig. 1 form a
suitable voltage divider.
Eight volts is maximum
gain.

B
I-F OUT

T i7sa)

Next Month: Part Two

After the tuner comes
baseband processing,
which I’ll cover next month.
Rex uses some clever ideas
to make this last part of the
project look easy. In the
meantime, start hunting for
parts. R

9 10
G TP

cz
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Al & }i

¢R20
L2T0

o

Rad

ANT

iR4

LS L&}

(3008

Pl

LII:

LT L8

i L! :
L8

Fig. 8(a). Mitsumi VES-A55F tuner prior to modification. (1) Receiving channels —14-83 ch. (470-890 MHz). (2) P.I.F. —45.75
MHz; S.I.LF.—41.25 MHz. (3) Supply voltage: BT—12 V. AFC—6.8 V; AGC—08 V: VT—0.5-28 V. (4) TR1—35K53;
TR2—25C1070; TR3—25C1730; DT1-DT4—15V59. All capacitance values in pF; all resistance values in Ohms.
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Fig. 8(b). Tuner after

SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories
CALL US TODAY! ~320

812-238-1456

hoosieg
electronics

“Nation’s Largest Total Communications Distributor
P.0. BOX 3300 » TERRE HAUTE, INDIANA 47803

e

«~See List ol Advertisers on page 114

modification.

We
I Build
& INCo Quality
w35 O Box 904 into
tk Fuplnr e S
< 314-989-3248 Products

MANUFACTURERS J DISTRIBUTORS
GRAIN BINS - INDUSTRIAL - ELECTRICAL - IRRIGATION EQUIP.

Satellite Television

Whether you need 1 system or 100 we have the
highest quality antenna to meet your utmost
expectations and quality standards, at easy to
live with prices.

Send:

$7.95 for
Introduction to
Satellite manual.

Pictured is our 11 ft
Dish with our easy
setting one man in-
stallation trailer.

» 101

Write or call us for more information.
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[ Your own satellite | -

TV system for $2,586.°°
10 FT. PARABOLIC

What the system will do:

You can receive up to 60 channels of T.V. direct from
satellites to your home receiver. Movies, sporting events,
religious programs, other T.V. stations, and much more.

What the system includes:

1. 10 ft. fiberglass dish made of reflective metal bond
with fiberglass. Weather-resistant and virtually mainten-
ance-free. Dish comes in 4 sections.

2. Single pedestal heavy duty polar mount for extra
strength and installation simplicity; easy satellite to sat-
ellite adjustment.

3. Four pole rotator mount for more stability, square
tube legs and rotator included.

4. All aluminum LNA mount and horn holder for accu-
rate aiming of LNA. All aluminum, weather-proof LNA
COVET.

5. Drake ESR-24 Receiver or Auto-Tech Recéiver.
Your choice. Down converter located at the dish.

6. Amplica or Avantek LNA 120°.

7. Chapparel Feed Horn for unsurpassed quality.

NEW WEST COAST SHIPPING WAREHOUSE

8. All accessories included. 13-}
Complete Systems, Receivers, PARABOLIC
Antennas, LNA's & Accessories ALSO DISHES

CALL US TODAY! 901-795-4504 “ Z4 NN\

TENNESSEE ELECTRONICS
—P.0O. BOX 181108
MEMPHIS, TENNESSEE 38118

o 109

. CreAIC
Systems "

STAR VIEW MODEL 12K
* Complete System

e Easy to Install
* Reasonably Priced

*UPS Shippable
Weight 125 Pounds

* More than 100
Channels Accessible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:
*12 Foot Antenna
* Azimuth Elevation Mount
* 24 Channel Receiver
*120° Low Noise Amplifier
* Fead Homn
*Cables & Connectors
*No Modular Included
(May be ordered separately for $79.95)

Available through your local Craig Star View dealer * Call or write for information *
Dealership inquiries welcome * Price subject to change without notice.

H&H COMMUN'CATIONS, INC. Subsidiary of Crang Corp

Route 3, Box 103G Call 800-643-0102
Pocahontas, Arkansas 72455 or501-647-2291

$2595.00
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MICROWAVE TELEVISION
SUBSCRIPTION TELEVISION

Fkkdkkkkkkckkkkhdkh ki ik
MICROWAVE TELEVISION

EDUCATION MANUAL . .$16.25
Our updated manual ncludes microwave con-

cepils, anlennas, and OownConveriers inciudes
detailed schematics and P (. board layouts

SUBSCRIPTION TELEVISION
EDUCATION MANUAL . ______$14.95

Two scrambling & decoding sysiems are
explored in depth. Signal capture and modifica-
hon techmgues are presented for educational
analysis

AMATEUR MICROWAVE
RECEIVER SYSTEM ... _$169.95

Continuing in the high quality and performance
that you ve come to know in the HMRII. this re-
cewver has a new design and increased gamn

INFORMATION PACKAGE ON ALL
VIDEO PRODUCTS AND KITS $2.00

ORDER INFORMATION:

Please add 5L shwppeng and handhng CA residents add
AL of B 5% sales tax VISA and MASTERCARD 3
Cented

ABEX

PO Box 26601 -G o 114
San Francisco. CA 94126-bb01

SATELLITE TVRO

RECEIVER COOKBOOK

Build a good, solid understanding
of satellite receiver technology
Step by step guide of each stage.
Complete theory, schematics, and
construction details

TVRO RECEIVER KIT

* Pre-assembled, tested RF section
No complex alignment or special
tesl gear required.

Ultra-low cost/high performance.
Designed from cookbook circuits

llllllllllllllllllllll

.............. Cookbook plus Kit

Send to:

NORTH COAST MICROWAVE

PO Box 5663, Cleve., Ohio 44101 107

QUALITY MICROWAVE TV SYSTEMS

2.1 to 2.6 GHz Antennas
34 db Gain (or Greater)

Complete System as pictured $149.95
Down Converter Probe

(Mounted, Assembled & Tested) 564.95
Power Supply (12V to 16V)

Assembled & Tested $59.95

Data Information (Plans) $9.95

' Phillips-Tech

Electronics
P.0. BoX 33205
Phoenix, AZ 85067
(602) 274-2885

C.0.Ds
Special Quantity
v Pricing
-y =
& MONTH WARRANTY
FAHTS & LABOR



ELECTRONIC
SATELLITE
POLARITY

: SELECTION

NO MOVING PARTS

NO MOTORS TO FAIL

NO WAITING

INSTANT POLARITY SELECTION
PEAKING CONTROL
ELECTRONIC ROTOR & SCALAR
FEED COMBINED

POLATRON 189.95
Controller/ Power Supply 44.50

8-LEVEL ASCII | /““”:“//ﬁ/
TELEPRINTER POLATRON onlOSTOFFICE BOX S685

SA LE I ELECTRONIC ROTOR (714) 998-6080 / 633-1370

Alaska
Microwave Labs

4335 E. STH STREET ANCHORAGE, ALASKA 99504
(907) 338-0340 v 406 DEPT 73

CHIP CAPACITORS

12 22 33 47 68 10 18 22 27 47. 100 120,
180, 220, 270, 330, 390, 470, 560. 680, 820, 1K, 1.2K
| 8K, 39K, B2K, 10K, 100K

Attention

radio
amateurs!

i oK _XK _ =K b X | x

APPLIED INVENTION &

TI-ESOUHCEFDHﬂLElTiTEJSTATE-ﬂF-'H-E-MT
GaAs FETS by MITSUBISHI

VHF through 18 GHz
MGF-1200 510 20 (0 2548 NF at 744 MM
MOF-1400 (2SK273)-213 90 MOGF-1402 [285K274)-515 00
1412 [25K275) TESTED anad QUARANTEED MNF a! 4 GHz
11/82 0©0.8dB-$85 50 0.908-%51 10 1.0a0B-533.50
1403 (25K278) (Imax=00GH? - Super Low Noise amp.)
a7 00 - 5161 .75 NF sorted - call for data
1801 (28K278) (1 50mW linear PO at 10GHz2)-854.25

Microwave Modules

MITSUBISHI X BAND Hytwid integrated Crcusts with
Dealectne Resonator (D 1202/ *C) Gafs FET Oscliators
FO-1010X - 10 4 GHz, 1 S outl, UER 100 Flange £37 50
FO-1HOY - 11 5o 12.0GHs UER 20 Fangs £AT 50
FO-UP1 1KF Halerodyne receer, 10-1 1GH $34 50
All modules uneable = 150 MHI, oscilators can be
aptically FK'd with |R [suggest LDZ27 1 below)
¥-Band Horn anténna {1548 UER1DO/WR180 Flanga) $16.00

Components

Model 33ASR SF
Good Working Condition

MGF1400 NF 2 0DB @ 4G6HZ MAG 1508
MGF1412 NF 0.BDB @ 4GHZ MAG 18DB
MCF 1200 NF 1008 & 1GHL. NF 2208 & WAL 14D8 =

LH]
COAX CONNECTORS

BNC CHASSIS MOUNT SOQUARE FLANGE
BNC FLUG HDR RG-58
SMA CHASSIS MOUNT SOUARE FLANGE
SMA CHASSIS MOUNT PLUG 50, FLANGE
aMA CHASSIS MOUNT STHIP-LINE TAB
SMA PLUG FOR RG-58
SMA PLUG FOR RG-174

$300!

plus tax and shipping

4
—
[
=

[E ]

BURRLRRER:
RAGBHSHESRE

Code: ASCI|
Speed: 10 cps, 100 baud.
Interface: 20/60 mA,

SMA PLUG FOR 141 SEMI RIGID

ElA optional NEW! RETICON RS5620 detaly programmet Univerzal Active Filier TYPE N CHASSIS MOUNT SOUARE FLANGE
. Swinched Capacitor type M0 external components. 16p:n (F § 8 .00 TYPE N PLUG FOR RG-9/RG-8
Data Set Optional otih ppization packige $10.00 TYPE K DOUBLE MALE 572
: 2SC2NTH ook wamator. MAF 301 (eplacernent. F1 = TGH $ 150 TYPE N FOR 341 SEMI-RIGID $1500
TYPE N CHASSIS MOUNT PLUG SOUARE FLANGE §$14.00
F rﬂm F{CA SEWICE Cﬂmpany YVITRANON 7800 Micowsse RAated caps for Dyass CouDing

SILVER PLATING KIT

Will ptate Copper, Brass, Bronze, Nickel, Tin, Pewtar,
Gold, and most white metal alloys $36.00

Vi0

ViaT-1 27GHZ TO 32GHZ MIN POWER OUT 10 MW
TUNING VOLTAGE 0 TO 20V Voo «15 VDG @ 60 MA  $SB8.00
VB2T-1 SAME AS V72T-1 BUT FREQ.3 6GHZ TO 4 2GHZ §98.00

TEFLON CIRCUIT BOARD DBL SIDED 1 0Z

TAOZPTGO2 O T-1 40GHz TBOOPTGO4 13 - 2 6GHz
TBOOPTGO? 2.6 - 4 2GHz

Nationwide Service Available.

RGA w20

5 tor 35.00

YOLTROMICE uitra miniature shuttle caps and Hi O piston caps
Shuttle: CGPZ 0.1-2.5pf CP10 0.59.0p1 5319
Piston: ETOQ 0.6.9pf, O = 5000 @ 100 MHr  §3.41

SOLOER-IN [HSK CAPACITORS bl VHF-UMF bypassing
RMC JF senes 100, 220, 4T0, 880pt 10 for §2 50

OPTOELECTROMICS rom MITSUBISH] and SIEMENS
MITSUBISHI ML300 1 LASER DMODES 3mW at 830 nm LW

erte: 30mA weshold Dol n monitor $100 ea F'F'ﬁﬂ.'l. T;EE?- 5 {_1': a2 E%

MENS: LD271 wgh efficency IR LED. 15 mW $0.75 et = -

J.H. Bell inis ol Afion hogmngics e iy APPROX. 3257 5.0° 0625 $10 50
RCA Service Com pany MELCOR FRIGICHIP — THERMOELECTRIC MEAT PUMPS — Write for data FEED-THRU CAPACITORS

1000 PF SOLDER TYPE $.50

MiNIMUM ORDER: $5.00, ADD POSTAGE & HANDLING

w71 §3.75 on Modules (UPS) §2.50 on other Hams
WY STATE RESIDENTS ADD 6% SALES TAX
GEND SELF ADDRESSED STAMPED ENVELOPE FOR CATALDG

R.D.2 ROUTE 21 HILLSDALE, NY 12528
518-325-3911

Bldg. 204-2, Route #38
Cherry Hill, New Jersey 08358
Or call collect: (609) 338-4375

LEADLESS CERAMIC CAPACITORS

1000 PF s
W) WARRANTEE O# SE MICONDUCTTRS

OPEN AT 8 PM EST CLOSED BPM PST
ORDERS ARE POSTAGE PAID

470 PF SOLDER TYPE $.50
23

Fipl COD - VISA - MASTERCHARGE
REAGABL R NOW 2 Gz Microwave Recsiving Systems
AZDEN PSC'300 The new Micro-System features a machined 18"
TWO-METER HANDHELD parabolic reflector for maximum efficiency, a linear
feed-point downconverter with ceramic high perfor-
PCS-300 HT $285.00 mance RF preamplifier transistor, a variable 12 to 18 volt
PCS-3000 XCVR 285.00 KDK requlated power supply and 50' of 75{1 coaxial down-
Remote cable 37.00 lead, including a 3" jumper and matching transformer.
Phase Il ant. 28.50 2025A MKk I The Micro-System includes a full 6 month warranty.
Other acc. Call (ViR iE.) Micro-System (MS-021) ........................ 159
. _ $265.00 Micro-System (MS-578) ........................ 169°
Free shipping in U.S.A Micro-System (MS-645) ........................ 1179%
B G fﬂéiléEvELﬂr‘EFg_FEEENICS Shipping & Handling: USA...*4* AK, HI & PR.. .*10%
e T Data Service Company  612-636-9469
Northridge, Calif. 91326 463 -6 3110 Evelyn Street o] VR
Call: (213) 363-1216—anytime J Roseville, MN @ 55113 L - e |
~See List of Advertisers on page 114 73 Magazine = August,1982 69




When it comes to

AMATEUR
RADIO QSL’s...

it's the
ONLY BOOK!

US or Foreign Listings

callbooks

Here they are! The latest editions. World-
famous Radio Amateur Calibooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address Information. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, worlid-
wide QSL bureaus, and more. The U.S,
Edition features over 400,000 Ilistings,
with over 70,000 changes from last
year, The Foreign Editlon has over
370,000 |listings, over 60,000 changes,
Place your order for the new 1982 Radio
Amateur Callbooks, avallable now.

Each Shipping Total

?—u
US Calibook $18.95 $3.05 $22.00

[ . Foresgn
Caiibook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 Including shipping.

e e S—
Order from your dealer or directly from
the publisher. AH direct orders add shipping

charge. Fore residents add $4.55 for
shipping. Illlnu residents add 5% sales tax.
—x. SPECIAL LIMITED OFFER!
Amateur Radio
Emblem Patch

AMATEUR RADIO| l.'II'IIY $2.50 pnslplld

Pegasus on blue fleld, red lettering. 3" wide
% 3" high. Great on Jackets and caps.

ORDER TODAY!

ma:"l:uul( INC.

Dept.

W e

925 :.'-i.hurwnuﬂ Drive
Lake Bluff, IL 60044, USA
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Britt’s 2. Way Ra

Sales & Service

2508 Atlanta Street
Smyrna, GA 30080
(404} 432—8006

IRON POWDER and FERRITEPRODUCTS
AMID L\I

» 334

Fast, Reliable Service Since 1963
Small Orders Welcome Free 'Tech-Data’ Fiyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Eftc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

QWUQDE}B&E "“53 REYIBURRDRRROM
S6INIS

Transmits perfect Morse Code » Built-in 16
character buffer = |nternal speaker and side-
tone » Reed relay output eliminates keving
problems = All solid state circuits and sockets
for reliability » Speed range 5—45 WPM « Perfect
companion to our CODE%STAR all-mode code
reader,
MORSE-A-KEYER KIT, model MAK-K, Complete kit of parts & manual . . ... $159.95
MORSE-A-KEYER, model MAK-F, Factory wired & tested . . .. ... ....... $199.95
MORSE-A-KEYER ESSENTIAL PARTS KIT, model EPK-K. . .. ... ..o ... $ 69.95
(Essential parts kit for home-brewers consists of pc board, board parts and manual.
You supply ASCIl keyboard, cabinet, power supply & miscellaneous parts.)

Send check or money order. Use yvour VISA or MasterCard. Add $£5.00 shipping and
handiing for Continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax.

Mmﬂ Corporation Telephone: (414) 241-8144
Post Office Box 513G, Thiensville, Wisconsin 53092 »50 |




s this new KDK FM 2030
the best 2 meter FM radio in the world?

" best. T

lhat’s a pretty strong claim considering the
ompetition.

WOl 10

_et’s look at some of the features . . .

¢ KDK continues the tradition of being the ultimate in VHF FM mobile
pperations. We make maximum use of multiple function, multiple shaft
controls and only three sets of knobs are located on the front panel.
Still many new features have been added, such as digital RIT, reverse
button, memory channel readout number and more!

eThe new KDK 4 bit microprocessor chip has in-house developed
software which makes all these new features possible.

* Modern styled front panel with dials intelligently arranged so you can
best utilize the multi-function, easy to handle controls. We gave it a very
heavy textured paint finish that is highly resistant to scratching!

e Frequency coverage 143.005 - 148.995 mhz. S/N better than 35 db
at 1 uv input. Better than .2 uv at 12 db SINAD. Squelch sensitivity
better than .15 uv. Bandwidth at —6db: *6khz, at —60db: +16khz.
Image ratio better than 70db. Double superhetrodyne. Transmitter uses
variable reactance frequency modulation with maximum deviation set
at +5khz.

*RF power is a good, clean no spurious signal of 25 watts on high and
6 watts (adjustable) on low.

e Good audio with the famous KDK audio output capability of 1.5
watts . . . you can't blow out our audio IC!

e Nicads for memory retention built in, nothing extra to buy. Disconnect
the FM2030 from the power source and the memories remain!

* Easy to use mobile mount with instant disconnect knobs for fast,
simple removal. DC Cable and mounting hardware, spare fuse, external
speaker plug and complete simplified instruction book includes circuit
diagrams and even complete alignment instructions! No extras to purchase!

INTRODUCTORY PRICE!

Includes Tone Pad Microphone $ 30 ;

and all accessories. Shipping: $5.00 eastern U.S.A. $7.50 western U.S.A.,

e 10 memories in 2 memory banks of 5 each (A&B). Any memory can
be changed instantly.

e Control functions: Select memories, show memory channel number,
or select memories and show frequency of channel, or dial frequencies
with two speed selectable control. Instant choice of either 5 or 100 khz
tuning steps. Programmable band scan limits and memory scan.

* Frequency shown in 5 bright LED digits. LED indicator shows when
signal is received (unsquelched), LED indicator shows transmit. Modern
LED bar meter shows signal strength of received signal and on transmit
shows relative output power.

® Microphone includes tone pad, and up and down buttons to change
dial frequency or memory channels.

® A standard microphone with up-down buttons only is available
separately.

e The FM 2030 is basically as easy to use as a crystal receiver with
rotary switch frequency selection for full “eyes-on-the-road” mobile
operation.

* And, in case we forgot to mention it, we are proud to continue our
famous KDK gquality and ruggedness!

e Smaller case size: 55mm (2 3/16") high, 162mm (6 3/8") wide,
182mm ( 7 3/16") deep.

WORLD'S FAIR NEWS! KDK 2 meter radios are the only FM

units chosen to be used at the World's Fair Ham Station!

NOW YOU HAVE JUST SOME OF THE FEATURES...IT'SUPTO YOU TO DECIDE!

WRITE FOR BROCHURE — DEALER INQUIRIES INVITED!

Warranty information available from your dealer or direct.

Company reserves the right to change specifications
and prices without notice.

Exclusive USA, Central and South American Distributor
Mail Order — COD — Bank Cards mum (@

ORDER NOW DIRECT
CALL TOLL FREE

800-251-4141

This number for ORDERS ONLY!

ORDER DIRECT or at your dealer!
DISTRIBUTED BY:

S KDK|

-sn KDK DISTRIBUTING CO. INC.

617 SOUTH GALLATIN ROAD — MADISON, TN 37115 — PHONE (615) 865-7949 — TELEX 80-8327




Ceorge L. Thurston 11l W4MLE
2116 Gibbs Drive
Tallahassee FL 32303

VUM: Volume Units Meter

— makes measuring decibels easy

ave you ever won-

dered if the audio fil-
ter in your CW receiver is
really as sharp as it is sup-
posed to be? What's the fre-
quency response of your
stereo amplifier? How
much insertion loss do you
get when you stick that au-
dio filter into that line?
What's the trouble in that
malfunctioning audio am-
plifier?

If you're a good trouble-
shooter, you can answer
most of those questions
with a scope, an audio oscil-
lator, a VOM, and a calcu-
lator, but you can’t do it
either quickly or easily.

But a handy little device
has been sitting on my
bench for years which pro-
vides the answers quickly
and accurately. It gets
almost as much use as the
VOM and a lot more use
than the grid-dipper, and it
costs very little to build,

Let’s call it, affectionate-
ly, the V-U-M, for lack of a
fancier term. Some elec-
tronics manufacturers
make similar instruments
which they call a “gain
meter,” and they have a
very fancy price.

Basically, the VUM is an
audio amplifier which has a
calibrated step attenuator

O SuF ANY DPDT TOGGLE
lalslaly OR ROTARY SWITCH
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on the input and an audio
voltmeter calibrated in
decibels on the output. The
meter itself is commonly
seen on audio equipment of
all kinds, such as good-
quality tape decks, audio
consoles, and such, and it
goes by the name of “VU
meter.”

That's because it was
originally devised for the
broadcast industry to moni-
tor “volume units” of com-
plex voice and music wave-
forms so that audio input to
an AM transmitter could be
held within reasonable
limits by the audio engineer
“riding gain” on the pro-
gram. In that sort of situa-
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Fig. 1. The VUM (volume units meter), or calibrated audio dB meter.
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tion, one “volume unit” on-
ly approximates one deci-
bel. But when sine waves
are used, as they are in vir-
tually all applications of
the VUM, one VU exactly
equals one dB.

These meters often can
be picked up on the ama-
teur market or at hamfests
for a buck or two. They're
available from most parts
houses for anywhere from
$6 to as much as $125, de-
pending on how big they
are and how fancy they get.
Mine was rescued from a
lightning-damaged Heath
phone patch.

When using the VUM to
solve bench or design prob-
lems, it is important to un-
derstand something about
that interesting little ani-
mal, the decibel. It is a unit
of measurement of power,
voltage, or current, but you
can’t stick a VUM probe in-
to an amplifier and say,
“Ah-hal It reads one dB!”
That's like spotting a hitch-
hiker on the road and ex-
claiming, “Ah-ha! He's gone
about halfway!”

Halfway from where to
where?

A decibel is a measure of
comparison. It is a ratio. It
is used to state the dif-
ference between one level
of energy and another.

It is also a rather com-



plex little animal. It is not
linear; it is exponential in
nature. If you increase your
transmitter output from 10
Watts to 20 Watts, the dif-
ference is 3 dB. If you in-
crease it again, from 20
Watts to 40, the difference
is again 3 dB. Ten Watts to
40 Watts is 6 dB, or two
3-dB steps.

If you increase line volt-
age from 120 volts to 240
volts, however, the increase
is 6 dB. The basic formula
for determining the dB dif-
ference between two volt-
ages or between two cur-

rents is: dB=20 log V2/V1.

Now, let’s have another
look at the VUM, this time
in a little more detail. It is a
convenient package of sev-
eral different units:

® A voltage divider resis-
tor string in which each tap
on the divider provides 10
dB less signal than the one
above it.

®An audio amplifier
whose input is taken from
the taps on the voltage
divider and which drives
the VU meter.

® A separate audio amplifi-
er to let you hear what
you're measuring.

Additionally, you will
need a variable-frequency
audio oscillator with ad-
justable output level. This
easily can be built into the
VUM as an integral part of
the same package if you
don’t already have such an
oscillator. It can be a fairly
simple oscillator, covering
the rapge from, say, 50 Hz
to 20 kHz, built with ICs.
But there are plenty of con-
struction articles about
these units and | won't get
into that project here.

Essentially, the audio os-
cillator provides a tone of
measurable strength and
approximately-known fre-
quency and the VUM mea-
sures what happens to that
tone as it passes through
amplifiers, filters, attenua-
tors, and other exotic de-
vices used by hams and au-
diophiles.

In my VUM (Fig. 1), the

audio amplifiers are LM386
IC chips (available from
Radio Shack for about one
dollar each), which put out
a potent little 400 mW and
have a very wide frequency
response, from well below
the audible range, well into
the superaudible. Other
amplifier chips such as the
LM2277, LM1877, or LM377
also can be used. They pro-
vide two 2-Watt amplifiers
in the same chip.

One 386 drives the loud-
speaker for aural monitor-
ing. The other drives the
meter. An even better
meter driver might be con-
structed from an op amp,
such as a 741 or TLO81,
which could drive the me-
ter directly without help
from a transformer.

The calibrated voltage
attenuator is simply a resis-
tive divider across the in-
put. A standard shielded
probe with a ground clip is
used for pickup. A blocking
capacitor keeps dc from be-
ing applied to the divider,
and hence to the FET pre-
amplifier gate.

The entire voltage divid-
er, with its switches, lead
wires, and input capacitor,
should be shielded from
stray pickup. Without
shielding, it is subject to
hum, rf, and other stray
pickup which shows on the
meter and is audible in the
monitor. The input im-
pedance is approximately
one megohm. Many of the
pickup problems can be
solved by shunting the
whole string with a one-meg
(or lower value) resistor,
thereby lowering the input
impedance without chang-
ing the 10-dB interval be-
tween attenuator taps. (If
this is done, it is necessary
to recalculate the value of
R7 to give 50 dB attenua-
tion with the new divider
resistance.) You might pro-
vide a switch to do this, so
that you can retain the one-
meg input impedance for
use when you’re working
with very high impedance
SOUrces.

Ti
2.6V 1A FILAMENT DL .o

TRANSFORMER

RECTIFIER
€ "o 25V @ 1/2A
OR BETTER

LM TBIZ
THREE TERMINAL
REGULATOR- 12V

12vDc

o

+ i

L Ci £
271000 sF LED
A5V

-

fr?

Fig. 2. Power supply for the VUM.

Resistance values are
chosen such that each
switch position gives 10 dB
less signal than the one
above it, for a total of 50 dB
attenuation below the input
signal. When the "high
level” switch is flipped, an
additional, fixed 50-dB at-
tenuator is thrown into the
circuit and the switch then
reads in 10-dB steps from 50
to 100 dB below the in-
put—and that's a lot of at-
tenuation!

How do you determine
the resistance values? That
caused me a lot of floun-
dering around with my
trusty T1-55 calculator and
a ream of paper smeared
with several grams of
graphite scribblings, but it
finally came clear. As | said,
the secret is that a dB is a
ratio between two values,
and you have to start with
one known value and go
from there.

You arbitrarily can as-
sume a total value for the
divider of one megohm,
and calculate each step as a
portion of that, or you can
arbitrarily assume some
value for R1 and calculate
each step from there. |
chose the latter because it
enabled me to use a 10-dB
ratio in all calculations,
thus greatly simplifying the
calculator work.

Now, let’s go back to the
basic formula stated earlier
and solve it for 10dB: 10dB
= 20 log V2/V1. Therefore,
antilog V2/V1 = 10/20 =
0.5. The antilog of 0.5, ob-
tainable from the calcula-
tor or a log table, is
3.1622777. So: V2IV1 =
316 and V2 = 316 V1.

In any purely resistive
network, voltage divides in

exact direct ratio to the
resistance, so we can substi-
tute R1 and R2 for V1 and
V2 and restate the formula
R2 = 316 R1.

Now, let’s assume a val-
ue of 1000 Ohms for R1 (see
Fig. 1). R2 is then 3.1622777
X 1000= 3162 Ohms.

That gives us the values
of two resistors in the string.
Now let’s get the value of
R3. We want a value which
will give us 10 dB less
voltage across R1+ R2 than
is applied across R1+R2+
R3. So, R1 for this calcula-
tion is actually the sum of
R1 and R2, or 4162 Ohms.
Therefore: R3=3.16 (R1+
R2)=3.16 X4162=13,146
Ohms.

To get the value of R4,
use the same method, mak-
ing “R1” equal the sum of
R1 + R2 + R3. And so on,
until you have the value of
all six resistors in the string.

Now, it happens that
1000 Ohms is a standard re-
sistance value. That's why |
chose it. Three thousand
Ohms, however, is not a
standard value, and 3162
certainly is not! However,
2700 and 470 are standard
values, and they add up to
3170 Ohms, which is only
0.2 percent off the calculat-
ed value! Certainly close
enough for amateur work.

13,146 isn’t standard, but
13k is, and it is only about
1.0 percent off. If you want
to be really finicky, you
could use 13k and 150-
Ohms in series, but, unless
you’re using very expensive
1% tolerance resistors, the
difference is academic.
Five percent is certainly
close enough and ten per-
cent probably will do nice-

ly.
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Fig. 3. Frequency response of two-toroid CW filter deter-
mined with the aid of the VUM. L1, L2 —88-mH toroids; C1,
C2—0.68 uF. Bandwidth: 25 Hz at —3 dB; 40 Hz at —5 dB;
55 Hz at —10 dB; 60 Hz at —15 dB.

Calculated values of the
other resistors can be ap-
proximated in the same
way, using standard values
in series, parallel, or series-
parallel. In most cases,
quarter-Watt composition
resistors will do fine. How-
ever, compostion tends to
change value slowly over a
period of years, especially
when subjected to heat and/
or high-voltage stresses.
You could avoid this with
metal film resistors, at
much expense, but one-
Watt or even two-Watt
composition resistors will
hold their values for many
years before they change
enough to affect the accu-
racy of your readings.

The resistors are easily
mounted on a small piece
of perfboard with wires run-
ning to the six-position
rotary switch, but keep the
leads fairly short, keep
them away from output
leads going to the speaker
or meter, and keep them
away from power-supply
leads. If possible, enclose
the whole resistor bank and
switch in a shielded com-
partment, though this may
not be necessary.

The FET amplifier is not
needed to provide gain,
though it provides about 10
dB. It is there to offer a very
high impedance to the volt-
age divider. The input im-
pedance of the LM386s, in
parallel, is about 25k and if
this impedance paralleled
the attenuator, it would se-
riously affect the accuracy
of the steps, especially at
the small attenuation set-
tings. Any inexpensive
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audio-type N-channel FET
will work nicely. The FET
drives the two pots which
provide separate level con-
trols for the amplifiers.

The meter amplifier is
coupled to the 4-Ohm wind-
ing of a small audio trans-
former with a 500- or
600-Ohm secondary, such
as those used to couple
speakers to music distribu-
tion lines. The purpose of
the transformer is to step up
the low-voltage output of
the amplifier to the higher
voltage which the meter
needs. The meter is de-
signed to work across a
nominal 600-Ohm load.

Except for lead dress and
shielding of the input cir-
cuits, nothing is critical
about construction. The au-
dio amps, including the FET
circuit, can be built on a
single universal circuit
board such as the “experi-
menter printed circuit
board” sold by Radio Shack
(catalog number 276-170) or
any other “universal” board
with 0.1-inch perforation
centers. It can be built on
perfboard without foil us-
iIng wire-wrap or point-to-
point wiring.

A regulated power sup-
ply (Fig. 2) using a three-
terminal 12-volt IC chip is
used because the regulator
provides a high degree of
hum filtration. Voltages are
not critical at all, but don't
exceed 15 volts—the 386s
cannot take more than that.
Nine-volt batteries should
work fine.

After checking for wiring
errors, plug in the ICs and
check for output. You

should find none until you
provide an input signal. If
hum appears on the meter
and/or in the speaker, espe-
cially at the 0-dB attenua-
tion setting, short out the
probe terminal and see if it
disappears. If it does, your
problem is hum pickup in
the attenuator board.

Occasionally IC amplifi-
ers will oscillate. This
would show up as squeals,
hisses, crackles, and distor-
tion in the speaker and as a
reading on the meter, even
with the probe input short-
ed or switched to high at-
tenuation. This usually can
be cured with an RC filter
(0.05 uF and 10 Ohms in
series) from the IC output to
ground. Sometimes a 0.005-
uF capacitor across the in-
put terminals at the IC will
be necessary. The FET can
be eliminated as a suspect
oscillator by grounding its
gate or by removing its
drain voltage.

After checking out and
debugging, hook a source
to the input of the VUM.
The best source is an audio
oscillator, but for this test,
any steady tone will do.

You should hear it in the
speaker and should be able
to adjust its loudness with
the “volume’ pot.

The tone also should
register on the meter. If it
pegs the meter, rotate the
attenuator switch until the
meter drops back on scale.
If little or no meter reading
occurs, set the “calibrate”
(Cal) pot at about half rota-
tion or a little more, and
then, if necessary, rotate
the attenuator switch to-
ward the 0-dB position.

Checking Calibration

Adjust the output level
of the oscillator until you
can set the attenuator at 0
dB and get the meter down
to 0 VU (about two-thirds
scale) with the Cal pot. Now
flip the attenuator to —10.
The meter should drop to
—10. Reset Cal and, if
necessary, the oscillator
output, to get 0 VU again,
and switch the attenuator

to —20. The meter should
again drop to —10.

Check all six steps in the
attenuator in this way. You
may find it necessary to ad-
just a resistor value here or
there to get exact 10-dB
steps. (Remember that R6
controls the first step from
0 dB to —10dB. R5 controls
the next step and so on.)

The full range of the Cal
pot will give you about 25
or 30 dB of adjustment.

Using the VUM

Now you're ready to put
the VUM to practical use.
You have an audio filter for
use in CW reception. How
sharp is it? Put it on the
bench and arrange to drive
its input with the audio
oscillator instead of the
receiver. Be sure that the in-
put and output of the filter
see the same impedances
they see when it is in the
receiver, then put the VUM
across the output of the
filter. Let’s assume that the
filter was designed to peak
at 700 Hz.

Adjust the frequency of
the oscillator until it hits
the filter peak, giving max-
imum reading on the VUM.
Select an attenuation on
the switch which will let
you set the meter on 0 VU
with the Cal pot.

Note that your oscillator
frequency is 690 Hz when
the filter output is
peaked —pretty close, if
you designed it for 700 Hz.
Now, keeping the output
level of the oscillator the
same, switch the frequency
to 700 Hz. You’'ll note a
slight drop in the VUM
reading. Note that at 690
Hz, the VUM read 0 VU and
at 700 it read, say, —0.5 dB.

Change frequency again,
to 710 Hz, and note that the
meter reading drops to —1
dB (or VU). Keep going up
frequency one step at a
time until your meter
readings drop below —20
dB. Then go down frequen-
cy from 690 Hz a step at a
time, noting the meter and
frequency readings each
time,



When vyou finish, plot
your results on a piece of
semi-log graph paper, using
the logarithmic scale for
frequency and the linear
scale for your dB readings.
The results will be similar to
those in Fig. 3, which
represents an actual two-
toroid CW filter |'ve used
for years. The response
curve was plotted with the
aid of the VUM.

In a similar manner, you
can determine the frequen-
cy response of a stereo am-
plifier, beginning in the
middle of the audio range,
say at 1000 Hz, to establish
a 0 VU reference point. You
will note that the meter
readings begin to drop off
as the frequency reaches
some low value, perhaps
below 100 Hz, depending
on the quality of the ampli-
fier. A similar drop-off oc-
curs at the high end of the
audio range, say, above 15
kHz.

The frequency response
curve of the VUM itself is

shown in Fig. 4 and this
must be taken into account
when testing another ampli-
fier. The low frequency
drop-off is caused, most
likely, by the core losses in
the small output transform-
er used to couple the ampli-
fier to the meter. Up to a
certain point, increasing the
value of the output cou-
pling capacitor will extend
the low frequency re-
sponse. You should use at
least a 3000-uF coupling ca-
pacitor.

An op amp, such as an
LM741 or TLO81 driving the
meter directly and omitting
the output transformer,
probably would improve
the extreme low end re-
sponse of the VUM, Since |
have seldom, if ever, been
called on to make accu-
rate measurements at these
frequencies, | have not ex-
plored that improvement.
The high frequency re-
sponse is virtually flat at
least to 40 kHz.

Now, suppose you have a
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Fig. 4. Frequency response of the VUM. =1 dB, 100 Hz to
40 kHz; =3 dB, 40 Hz to 65 kHz. A —response with 200-uF
output coupling capacitor to meter. B— 1200 uF.

solid-state audio amp
which gives only low, dis-
torted output. Apply a tone,
such as 1000 Hz, to the in-
put, at a level which the
amplifier is designed to
handle. Apply the probe of
the VUM to the input, ad-
just the attenuator, and set
Cal for 0 dB on the meter.

Now move the probe to
the output of the first stage
in the amp and note that
vou must switch in two
more steps of attenua-
tion—20 dB—and the
meter then reads +2
(Don’t touch Cal.)

The readings translate to
mean that the first stage is

THE RTTY ANSWER

&st-soo .

providing 22 dB of amplifi-
cation—a very healthy per-
formance

Reset Cal to give 0 on the
meter and move the probe
to the output of the second
amplifier stage. This time, it
isn’'t necessary to switch in
any more attenuation. The
meter reads —5 dB. That
“amplifier” stage is offering
a 5-dB loss! It is obviously
sick and needs TLC.

The uses of the VUM are
numerous and you prob-
ably can think of other
ways to use it to compare
the levels of any two audio
signals. Often, that tells the
whole story. B




Gene Dewey WBEAFN/9
2137 47th Avenue
Kenosha W1l 53142

Analog Isn’t Dead

— don’t be LED astray by the digital revolution

Surnetirnes it seems that
everything is going digi-
tal. At first it was a novelty
to have a digital clock—you
know, the kind with the
metal plates that would flip
down a new number every
minute. With the emer-
gence of the cheap LED
seven-segment device, the
movement to digitalize
everything accelerated.
First it was digital watches
and clocks, then calcula-
tors; now it’s used on ther-
mometers, bathroom scales,
radio dials, gas pumps, and
almost everything on some
luxury cars. Even a farmer
friend of mine brags that
the speedometer and ta-
chometer on his new trac-
tor is digital. Digital is
becoming synonymous
with modern, while analog
is considered outdated. Is
the analog device a twen-
tieth-century dinosaur
doomed to extinction in
this era of rapidly advanc-
ing technology? The answer
is a definite “no!” Old
Charlie Darwin would agree
that as long as a species is
successful within its niche,
it will survive. As it has
evolved because of tech-
nology, the digital species
has displaced the analog
species from certain niches
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in which the analog species
was only marginally fit, yet
digitals are unable to com-
pete with analogs in other
dreas.

Analog and digital de-
vices each have distinct ad-
vantages and disadvan-
tages. By understanding the
merits of each system, the
designer/user can intelli-
gently select the better
device. As a rule, a merit of
one system is a shortcom-
ing in the other system.

Precision

The digital device wins
hands-down in the precision
department. Precision is
limited only by the number
of digits you can afford or
can read without confu-
sion. But don’t get confused
between precision and ac-
curacy. Accuracy is the
measure of how close you
are to the real value, while
precision is the measure of
your confidence in the
measured value. If your
new Rockcruncher 2000 all-
digital transceiver says that
you're transmitting on
21,447 .605 kHz (a very pre-
cise measurement), but you
are actually transmitting on
21,452 kHz (a very accurate
measurement), then you are

still likely to get a pink slip
from the FCC. Moral: An
ounce of accuracy is worth
a pound of precision. How-
ever, if you have a high
degree of accuracy but low
precision, you won’t be
able to know just how ac-
curate you are. You just
won't collect as many pink
slips.

Quick quiz: Which digital
frequency meter is better
(greater accuracy and preci-
sion) for measuring a signal
at 420.0000000 MHz: a
6-digit meter with 1 ppm ac-
curacy or a 10-digit meter
with 4 ppm accuracy? An-
swer: Of course you knew
all along that it was the
6-place meter, because:

6-place counter:

1/1,000,000 X 420.0000000
+ 420.0000000 = 420.000

(remember, only 6 digits).
10-place counter:

4/1,000,000 X 420.0000000
+ 420.0000000 =
420.0016800.

Wow! The 10-place
counter is really impressive
with all those numbers. It’s
too bad that the accuracy
extends only to five signifi-
cant figures. The 6-place
counter is not as flashy, but
it provides accuracy and

precision to six significant
figures.

The slide rule was dis-
placed by the digital calcu-
lator simply because the
slide rule was unable to
compete with the superior
accuracy and precision of
the digital calculator.

Rate Measurement

Imagine that you have
decided to update your old
Rockcruncher 1000 (1967
model with analog frequen-
cy dial and old-fashioned
D’Arsonval swinging-needle
meter movement). Being
short of funds, you select a
$19.95 3Va-digit LED meter
kit to replace the old ana-
log movement. After three
weekends, one trip to the
hospital emergency room,
and the kind assistance
from a friend who just hap-
pens to have an MSEE de-
gree, you get the thing in-
stalled. To celebrate the oc-
casion, you turn on the rig
to 40 meters for a little QSO
to brag about how you
dragged your old Rock-
cruncher 1000 kicking and
screaming out of the 1960s
and into the 1980s.

As you tune in the first
station, you get the first hint
that all is not well with your
new, state-of-the-art, digital



meter. It is impressive to
see all those LEDs flashing,
but it would be better if
they were readable instead
of blurred. Well, that’s the
price of progress.

Then you start to tune up
the rig. The old peak-and-
dip ritual is suddenly a wild
and crazy experience. Un-
less you tune very slowly,
the meter displays a string
of eights. Not only that, but
finding the peaks and dips
is almost impossible. Unfor-
tunately, the final tubes
hate non-resonance so
much that by the time you
are almost tuned up, they
collapse in a molten pud-
dle.

Exaggerated? Well, may-
be, but the point is that digi-
tal displays are not suitable
for measuring rapidly
changing values. The digital
display blurs, while the ana-
log display provides a us-
able rate-of-change display
by observation of the angu-
lar velocity (sweep speed)
of the indicator’s pointer.
An example would be to
compare the analog and
digital display of an air-
craft’s altitude. During an
aircraft’s descent, the ana-
log altimeter’s pointer “un-
winds’’ at a velocity propor-
tional to the slope of the de-
scent. The display remains
readable at all times. The
digital display will blur in
the units position during the
slightest descent, and as de-
scent rate increases, the
tens, hundreds, and eventu-
ally thousands positions
will blur. While the analog
altimeter provides continu-
ous rate information over a
wide range (slow “unwind-
ing” through fast “unwind-
ing”), the digital altimeter
displays the descent rate in
a limited number of dis-
crete steps. For example:
units blurred —slight de-
scent; tens blurred —mod-
erate descent; hundreds
blurred —steep descent;
thousands blurred —dive;
ten-thousands 