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ICOM Handhelds 3

2 Meter, 220 or

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 microphone. All have battery saving

standard.

'0.15 watt low power. Touchtone® pad isincluded.’

STANDARD EQUIPMENT. Each transceiver
comes complete — ready to use — with BP3
rechargeable battery, AC wall charger, flexible
antenna, earphone, wrist strap, and belt clip...all

THE SYSTEM. Accessories for the handheld
series are interchangeable among transceivers.
Slide on removable battery packs allow quick
changing of batteries. Batteries may be charged
while removed from the transceiver.

“ oo
ICAAY
Servicemanuals for. 440 MH:
IG2AT now 4
available 3AT and 4
4AT avatlable soon: "o 5
, e Y N : 24 Leather Case
! 2y Mtz L] E N Aviilable with or"
Le “agg - without cut.out
- - fol;j Touchtone®
2, ad.
IC2ZAT i % -
2 meter icoy, LS
TR iC 19
Nominal » Z s S Speaker Mic
Battery' | Transceiver - ot -
l;ap;k l;(:)wer (waus) ' . ; % ’ KC-BC30 R,
: “ Battery Charger by
BP3 I 1.5 % 117 VAC (Battery—— |
’BPS | 23 ‘ , IC-BPS** Determines
- % Battery Pack Charge Rate) N S o e
‘ % 108 VDC, 425mAH 1IcML1 12 vbe
. . e 1.5 hr charge 144 MHz Booster
4 % o IC-BP4*° 1t ) 10W out/12 VDC
Z Battery Case off /8, e (Tomes with' Sft coax,
‘ Bocry Pk ey {5 BNC to PL-259)
IC-BP2°** 84VDC 250 mAH i N O 1ccrl
g Battery Pack 15 hr. charge Cigarette Lighter
IC-DC1 7.2 VDC 425 mAH Cord w/Fuse
DCRegulator 15 hrcharge %‘{%ﬁ”cham“ (charges BP3/ powers DC1)
‘,1126 VDCl(‘)](n * Also aveilable witbous Toucbiond Pad 117 VACin
T ICOM
cord4 will not get 1%l charge from B30, B@5U, CPI, or 12 BP3 only) '

VDC Direct (pack is interrslly regulated)

power from BC30) ftAccepr 6 AA size batteries - Alkaline or NiICd

ICOM Americo, Inc, 2112- 16th Ave NE, Believue, WA 98004 (206)454-8155/3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (21 4)620-2730.
i Al sroted specificarons ore approxmdte ond subject to change without nonce or obhigonon Al ICOM roljios sgniticanty exceed FCC reguionons liminng spunous emMisSoRs

(Do not attempt 1o charge Alkaline batteries)

The World System




5:-STORE BUYING POWER in action!

YAESU  KLM/TRI-EX KENWOOD
HAND HELD’s KLM KT-34A BIG FIVE

2 METER 4 element tri-bander Cash in on our 5-store buying
;‘;899";35’ $309 power. Most items in stock
; for fast delivery.
CALL FOR KLM KT-34XA CALL NOVVy'
SPECIAL : 6 element tri-bander :
PRICES Regular - .
7ocw $569.95 $469 s 3 2 ]
KLM 7.2-1 40M rotatable dipole. . A i

Regutar $199.95 Special $159.00
FT-208R FT-708R
KLM 7.2-2 40M, 2 element beam.

Regular $349.95 Special $299.00
T n A LPHA 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
Regular $89.95 = Special $77.95
432-16LB 432MHz; 16 el. long boom.
S ARE Regular $74.95  Special $60.70
ALL ALPHA AMPLIFIERS A !
144-150-16C, 2M, 16 el. Cir pol.
IN STOCK FOR FAST DELIVERY Regular $116.95  Special $93.58
CALL FOR SPECIAL PRICES

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

MlRAGE B'1016 TRI-EX W51, 51 foot tower.
2 METER AMPLIFIER ~ Regular$999.95 Special $629.95

160W OUTPUT,
SSB, FM, CW. W51 TOWER w/ KT-34A

$1099
W51 TOWER w/ KT-34XA

Freq. range:144-148MH2 & RF out:160W nom
(10W In) ® RF power in. 5-15W @ DC operating

pwr: 13.8VDC @ 20-25A e Intermittent duty $1 239
cycle ® Bullt-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 inquire.

ALL LISTED ANTENNAS/TOWERS IN STOCK...no wait.

S

FREE
e cas PHONE 800 854-6046

i ‘;’5{ ;TE R; 1 ' 9:30AM to 5:30PM PACIFIC TIME.
O OVER-THE-COUNTER, 10AM to 5:30PM.
MONDAY THROUGH SATURDAY
Bob Ferrero,W6RJ/KGARY, CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES
Jim Rafterty, N6RJ U.PS. B )
.P.S. Brown
olhérme) DS ? FREE SHIPMENT Y75:5r0m),
give you courtaous, >
personalized ’_ L ANAHEIM, CA 92801 BURLINGAME. CA 94010
service. '. 2620 W. La Paima, 999 Howard Ave., (4°5) 342-5757
(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F Airport .
I ngmﬂmfr Between Disneyland & Knott's Berry Farm
’ OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401 -
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (714) 560-4900 6265 Sepulveda Bivd., (213) 988-2212
Hwy 24 Downtown. Left 27th otf-ramp Hwy 163 & Clairemont Mesa Blivd. San Diego Fwy at Victory 8iva

AEA-ALLIANCE - ALPHA - AMECO - AMPHENOL - ARRL-ASTRON - DENTRON  DRAKE - DX ENGINEERING + EIMAC + HUSTLER - MIRAGE * NYE - PALOMAR- ROBOT. ROHN- SHURE » SWAN
+AVANTI- BENCHER - BERK-TEK - BIRO-B4W:CALLBOOK-CDE  *HY-GAIN - ICOM + ) WAHLLER - KENWOOD + KLM s LARSEN  « TELEX* TELREX- TEMPO - TEN-TEC+ TRISTAO
+COLUINS-CUBIC CURTIS - CUSHCRAFT : DAIWA - DATONG  *LUNAR - METZ + MFJ + MICRO - LOG * MINI - PROOUCTS  * YAESU and many more!

Prices. specifications, descriptions subject to change without notice.  Calit residents please add sales tax
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Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possibie publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
‘How to Write for 73" guidelines are
available upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924.9471

Advenrtising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-9471

Subscription Rates

In the Unlted States and Possessions:
One Year (12 Issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada-—$27.97/1 year only, U.S
funds. Foreign surface mail—$44.97/1
year only, U.S. funds drawn on U.S.
bank. Foreign air mail—please inquire.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, InClude the ad-
dress label from your most recent
Issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gitt reciplents. Postmaster
Send form #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdale
NY 11737. Please include an address
label

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., a subsidiary
of Wayne Green, Inc., 80 Pine Street,
Peterborough NH 03458. Second class
postage paid at Peterborough NH
03458 and at additional mailing offices.
Entire contents copyright 1982. Wayne
Green, Inc. All rights reserved. No part
of this publication may be reprinted or
otherwise reproduced without written
permission from the publisher. Micro-
tilm Edition—University Microfilm,
Ann Arbor MI 48106.
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look here

1-713-658-0268

SANTEC ST 144 up $299.00
New AEA MBARC e 39988
AEA MBA-RO 269.00
MBA-RC ........... . 399.00
IVIMI 2% ¢ 04 64 ComocTios. - . 125.00
CR 2D psvnd & ootk ot Basdt Tl e frexv-r "8 200
Demo Kenwood TS530S 600.00
New FT1012D/3 ................ 7438.00

JWL 2 meter square horizontal mobile

antenna ...... cov 29.95
ICOM IC260A Sieer 79100
ICR90 ..o i cmqppen i aiy e 429.00
IC720A/AC 1298.00
1C25A e 309.00
IC251A ... ... . 589.00
IC3AT/IC4AT . 269.00 ea
IC 2N vireray 250.00
FT208R/FT708R 289.00 ea.
FRG7700 . . 449.00
FT707 ... 649.00
Robot 800A 749.00
Robot 400 . ot S84y 675.00
Belden 8214 RG8 foam 36¢/1t.
8267 RG213 43¢ /ft.
9405 heavyduty rotor cable 45¢/f1.
9258 RG8X . .. 3 19¢/1t.
Drake TR5 .....699.00
TR7A - .... 1450.00
7, - PSR, PR (- 6.0){0]0)
KLM KT34XA solsued 469.00
KT34A - . 309.00
Kantronics Minireader 249.00
Micrortty ....... 2438.00
Butternut HF6V ... .. .. . 125.00

Saxton 450ohm openwire ladderline20C /ft.

high s/n ALPHA PA78 ... 2795.00
Kenwood TS 660 . 599.00
RG214 nonmil copperbraid . 70¢/f1.
Dowkey coaxrelay : . .= 9036
RCA 40673 ..... 0 600n Modmde <1 90
Hal interface ‘s . 159.00
CT 2100 . 699.00
KB2100 : . 169.00
Hamsoft PPN . oy . Call
Astro 103 1095.00
Astro 150A .. .. A 849.00
Mallory 2.5A/1000PIV 19¢C ea
WETOG Kits . STOCK
Bird (Stock) . I RY PV STOCK
Collins Accessories .. - Stock
all items guaranteed
Used Ciean Corner
Round Emblem Collins . .............. Call
KWM2 800.00
75838 600.00
75S3C ... 700.00
3283 . — . 600.00
516F2 200.00

Complete Mechanical/Electrical
Checkout Before Shipment

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

MADISON

Electronics Supply
1508 McKinney
Houston, Texas 77010

Loop Antenna

— .

Palomar Engineers
Loop Antannd

(4

Here is an exciting new device to im
prove your reception on 160, 80, the
broadcast band, and on VLF

it is well known that loops pick up far less
noise than most other antennas. And
they can null out interference. Now
Palomar Engineers brings you these
teatures and more in a compact, caretful-
ly engineered, attractive desktop
package.

Unlike ordinary direction-finder loops, it
tits to match the incoming wave front
The result: Deep nulls up to 70 db. You
have to listen to believe it!

Does local noise on 160 give you a
headache? The loop practically elimi-
nates it. Broadcast station 2nd har-
monic ruining your DX? Turn and tilt the
loop and it's gone. Does your friend in
the next block with his kilowatt block
those weak ones? Use the loop and
hear him fade out

Loop nulls are very sharp on local and
ground wave signais but usually are
broad or nonexistent on distant skywave
signals. This allows local interference to
be eliminated while DX stations can still
be heard from all directions.

The loops are Litz-wire wound on RF fer-
rite rods. They plug into the Loop
Ampilifier which boosts the loop signal 20
db and isolates and preserves the high Q
of the loop. The tuning control peaks the
loop and gives extra preselection to your
receiver.

Plug-in loops are available for these
bands:
10-40 KHz (Omega)
40-150 KHz (WWVB, Loran)
150-550 KHz (VLF)
540-1600 KHz {Broadcast)
1600-5000 KHz (160 & 80
meters)
5-15 MHz (HF-1)

Free catalog on request.

Loop Amplitier $77.50; Plug-in Loop Anten-
nas $59.95 each (specity frequency band).
To order add $3 packing/shipping. Calitor-
nia residents add sales tax.

Palomar

Engineers

1924-F W. Mission Rd.. Escondido. CA 92025
Phone: (714) 747-3343

Reader Service for facing page 303~




The Memory Keyer
that started a
revolution

commands,
as well as text,
for automatic execution

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 bestevery 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’

Heathkit

o | == e e [ veme e eme [ = vee v [ weee om —m [ e

— esee & ame o

mode permits 6400 differen
and repeatable, 3000-character tra ning ses-
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?
| Send for a free catalog! Write:

| Heath Company, Dept. 011-924
Benton Harbor, M1 49022 .

In Canada, contact Heath Company.
| 1480 Dundas Street E., Mississauga, ONT L4X2R7

| Visit your Heathkit Store
} e o, Where Heathkit
T 9\‘{ products are

®e %Y 4 displayed, sold
i . . and serviced.

- % See your telephone

" white pages for locations.

*Units of Veritechnology
Electronics Corporation in the U. 3.
[ eeee o om

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

3 rm ' ]M a
. "’% -

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

————
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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, lohg 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

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 lilm, 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'li
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
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2m FM TRANSCEIVER TR-78800_

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

TR=7

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

a powerful 40 watts RF output. Fre-
quency selection is easier than ev=r, 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
signal for wide area coverage.

¢ 15 multifunction memory channels,
easily selectable with a rotary ccntrol
MI-MI13... memorize frequency and offset
(+600 kHz or simplex). M14 ... memorize
transmit and receive frequencies indepen-
dently for nonstandard offset.
MO.. .priority channel, with simplex,
+600 kliz, or nonstandard offset
operation

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

Extended frequency coverage
143.900-148.995 Mliz. in switchahle
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 of autopatch
encoder tones.

¢ 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:

* KPS-7 fixed-station power supply for
TR-7800

* SP-40 compact mobile speaker

touch-pad

Repeater reverse switch

Handy for checking signals en the input
of a repeater or fcr determining if

a repeater is “ups.de down.”

Separate digital readouts
To display frequency (both r=ceive and
transmit) and mem ory channel.

LED bar meter
For monitoring received signal level and
RF output.

LED indicators
To show: +600 kF-z. simplex, or -600 kHz
transmitter offset; BUSY channel; ON AIR.

TONE switch
To actuate subaudible tone module (not
Kenwood-supplied).

Compact size
Depth is reduced substantially.

Mobile mounting bracket
With quick-release levers.

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

1111 West Walnut Street. Compton.
California 90220.

$KENWOOD
... pacesetter in amateur -adio

Specifications and prices are subject to change without notice or obligation.
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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 interesting
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
2.6 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-
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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 beiow 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 1/10 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.

289
52
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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

20-60dbm
TRANSMITTER

OoR
LINEAR L-PAD

SAMPLER

p————
0-20dbm

OR
ANTENNA

next mixed with the 90-MHz
to 150-MHz voltage-con-
trolled oscillator (vco)
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

DUMMY LOAD

OSCILLOSCOPE

[j
1
X AXIS Y AXIS

ANALYZER WIOTH CENTER

HF SPECTRUM .]
!
|
|

ATTENUATOR

Khatallichi] SWEEPO Oj VIOEO
DODDDf——0—-=—=

3 6102020 € TO -10dbm

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.

73Magazine * August, 1982 11



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.

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

I[_________.___________._.______.]
INPUT |
FROM | LOwW BAND | VIDEO TO SCOPE
(FoWp ——= aTTENUATOR PASS  |—ef MIXER |—f PASS — PREAMP LOG AMP (Y AXIS)
SaupleR | | FlLTER FILTER ] 2svep
0-394db I 0-60MM2 DBM YOMM2 9OMM2 90MM2 = LOG DC II
I 90-150 MMz |I
| veo I
| 3-i8v i
RETRACE CLAMP I
FREQ. SPAN ADJUST SWEEP GENERATOR ! SWEEP TO SCOPE
AND
| POWER SUPPLY I (3)‘(,:?5)
CENTER FREQ. ADJUST | o — | fonzme
12vAC
Fig. 2. Block diagram.
MINIBOX
—————
[ &8 |
0239 SERIES ’
0239 | Lo, SERIESE . | ,UG-625 B/U (BNC)
TO ANTENNA OR =— I]ﬂl —
DUMMY LOAD ] T0 ATTENUATOR AND
| ATK 347K $4TK $ATK $4TK 347  $4TK $ATK $5I HF SPECTRUM
| W w W 1w W ™ W w 172w ANALYZER
50239 |
TO TRANSMITTER o— m“

OR LINEAR

100-1000 WATT SAMPLER

2K, IW

500,1w

2K W

25-1 WATT SERIES ELEMENT (=10 WATT SERIES ELEMENT

Note 1. Carbon composition (noninductive) resistors.
Note 2. “Fuse"” is single, hair-thin copper strand from ac “zip” cord.

10K, 1w

10K, iw

Ao——9 ok, 1w $—8

10K, IW

10-100 WATT SERIES ELEMENT

Note 3. Connect SO-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 SO-239s; space resistor sets 3/8"” minimum, “fuse” is 112" to

3/4” long.

Fig. 3. L-pad power samplers.
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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 4.7k, 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
characteristics between 90
MHz and 150 MHz. The two
MV109 hyper-abrupt Epi-
cap diodes act as tuning ca-
pacitors and account for
the oscillator’s wide tuning
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

|
UG-625 B/U | TIURNS

ON T37

2N5179 vco 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.

Bandpass Filter
The bandpass filter is de-

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

resonators. The input and
output resonators are tap-
coupled to the input and

ture-coupled to each other.
The two center resonators
are slightly stagger-tuned to

#* 30
-6

== 15541

tailed in Fig. 6. It consists of output connectors. The give the filter bandpass a

four relatively small helical four resonators are aper- sharp “nose” The 3-dB
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Note 1. DPDT toggle switch—Radio Shack 275-1546 or equivalent.

Note 2. BNC receptacle—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 114 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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FAVORITE FEATURE

Yes, the CT2100 has the features you want — and built-in, too! The CT2100 has been designed
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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.

UG-6258/U

RG-58 COAX
TO MIXER

lo—1 1/16 " —ote——1"

te—— | el

Notice that each stage in
the log amplifier has an rf
detector across its output
consisting of a 50-pF capac-
itor, a 1N914 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

~—UG-6258/V

d RG-58 COAX
.ln ~ 10 PREAMP

TFRONT viEW

-1 1/16 -1

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.

1 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

=1 ¥,
A .y
= [>—SHIM
KT sTOCK
3 Kot
" APERTURE
e DETAIL
3. i}
SIDE VIEW

1178

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.)



TE-12PA

67.0 XZ 854YA 103.51A 12733A 156.75A 19287A

Stuck with a problem?

Our TE-12P Encoder might b= just the solution to pull ;;.wa;\ g}g%i ::gggi 13‘153 :i }%-ggi
you out of a sticky situation. Naed a different CTCSS 797SP 97428 118828 146248 179968
tone for each channel in a multi-channel Public Safety 825YZ 100012 123032 151452 186.272
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 TE-12PB
accessed with the TE-12PA, any of the audible frequen- ——
cies with the TE-12PB. Just seta dip switch, no test TEST-TONES:  TOUCH-TONES: BURST TONES:
equipment is required. As usual, we’re a stickler for ,8% ?% }533 }ggg }333 §;§g g:gg

1day delivery with a full 1 year warranty. 1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 23C0 2550

¢ Output level flat to within 1.5db over entire range selected. 2805 1800 2100 2350

¢ Immune to RF. I s TNy
* Powered by 6-30vdc, unregulated at 8 ma. * Frequency accuracy, +1Hz maximum —-40°Cto +85°C

* Low impedance, low distortion, adjustable sinewave output, * Tone length approximately 300 ms. May be lengthened,
5v peak-to-peak. shortened or eliminated by changing value of resistor

* Instant start-up.
SeeR $89.95

* Frequency accuracy, +.1 Hzmaximum ~40°Cto +85°C
* Frequencies to 250 Hz available on special order.
* Continuous tone
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h” COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/California: (714) 998-3021
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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 1 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.

Get 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. 4-40X1/2-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.

I 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 X12-
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-



AT LAST!

This service will be available nationally. Lab tested & time proven

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

220, 440, MH2 transceiver by Henry Radios warranty technicians
(KNOWN AS “A&W PRODUCTIONS”)
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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 We willinstallaNEW 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
TO HAVE DONE. WE SPECIALIZE IN THE
TEMPO HANDY-TALKIES.

WE ARE AN OFFICIAL “TEMPO” REPAIR STATION
ALL WORK GUARANTEED FOR 30 DAYS. SEND YOUR HANDY-TALKIE AND A CHECK OR MONEY
ORDER TO:

California 90405 (213) 828-9310 164
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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. It
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 —0.6
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 1/14 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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1-800-336-4799
(Orders Only, Please)
ORDER HOURS: 11 am - 7 pm (Eastern Time) M-F
9 am - 3 pm (Eastern Time) Saturday
Closed Tuesdays

ANTENNA/ROTOR SPECIALS

MOSELEY - THE NEW LINE!

TA 33 3-element 10-15-20 Meter Beam
CL 33 3-element 10-15-20 Meter Beam
CL 36 6-element 10-15-20 Meter Beam
ICUSHCRAFT

A3 10-15-20m 3-element Beam

A4 10-15-20m 4-element Beam

ORDER
TOLL
FREE

»453
2% Bonus for Prepaid Orders
(Cashier's Check or Money Order)

TEN-TEC SALE
OMNI-C 160-10M Transceiver
255 Deluxe Power Supply/Speaker
229 2KW Antenna Tuner
243 Remote VFO for Omni-C
ARGOSY 80-10m Transceiver
225 Power Supply
COMPLETE LINE OF FILTERS AND ACCESSORIES IN STOCK]

— CALL FOR QUOTES —

HY-GAIN

7 2

HF TRANSCEIVERS
720A- The Top of the Line
730 - A Great Mobile
740 - New Model

2m and UHF

IC 2A/2AT-2m handheld

IC 3AT-220MHz handheld

IC 4AT-440-450MHz handheld
IC 25A-2m 25 watt XCVR

IC 290A-2m all mode XCVR

COMPLETE LINE OF FILTERS AND ACCESSORIES IN STOCK

— CALL FOR QUOTES —
— Shipping not included in prices —

KLM

ALLIANCE HD73

TH3MK3 10-15-20M 3-elem. Beam w/stainless hdwr. . ..
TH7 DX New Broad Band 7-element Beam

KT34A 10-15-20m 4-element Beam. . . .
KT34XA 10-15-20m 6-element Beam
HUSTLER 3TBA 10-15-20m 3-element Beam
ROTORS - Package prices when purchased
with any 1 of the antennas above.

— Shipping not /nc/uded in prices —

MJF PRODUCTS (Call for other MFJ items)

989 New 3KW Tuner. .

962 1.5KW Tuner mtr/swutch 3
9498 300 watt deluxe tuner,
941C 300 watt tuner switch/mtr,.
940 300 watt tuner switch/mtr. . .

484 Grandmaster mem. keyer 12 msg. .

482 4 msg memory keyer

422 Pacesetter Keyer w/8encher BY1. ..
408 Deluxe Keyer with speed mtr . ..

496 Keyboard || chaBant
7528 Dual tunable filter .
102 24-hour clock. . . .

ASTRON POWER SUPPLIES (13.8

RS7AS5 amps continuous, 7 amp ICS. . .

RS12A9 ampscont, 12 amps ICS . .

RS20A 16 amps cont., 20 amps ICS. ..
RS20M same as RS20A + meters. . .
RS35A25 amps cont., 35 amp ICS. . ..
RS35M same as RS35A + meters. . .

VS35M 25 amp cont. adjustable

VS20M 16 amp cont. adjustable . . ..

MINIQUAD HG-1 .

VoCOM ANTENNAS/2m Amps
5/8 wave 2m hand held Ant.
2 watts in, 25 watts out 2m Amp

200 mw in, 25 watts out 2m Amp. ..
2 watts in, 50 watts out 2m Amp . ..
2 watts in, 100 wattsout, 2mAmp.. . . .

Power Pack for I-COM 2A/2AT. .

MIRAGE AMPS & WATT METERS
MP1/MP2 HF or VHF Watt Meters
823 2 in-30 out. All Mode 2m Amp

8108 10 in-80 out, All Mode2m Amp. . .
81016 10in-160 out, All Mode2m Amp. . .
B3016 30 in-160 out, AllMode2m Amp. ..

D1010N UHF Amp, All Mode. .
C106 220 MHz Amp.

202111995
. 189.95
.119.95
76.95
67.95

.113.95
81.95
87.15
67.95

. 289.95

76.95
29.95

vDC)
48.60
66.35
87.20
105.50
131.95
151.95
.171.00
124.00

.127.95

15.95
69.95
82.95
105.95
159.95
185.95

99.95
CALL
CALL
CALL
CALL
CALL
CALL

TELEX HEADSETS-HEADPHONES
C1210/C1320 Headphones. ... 22.95/32.95
PROCOM 200 Headset/dual Imp.MIC. .. 77.50
PROCOM 300 t/wt. Headset

Dual Imp. microphone 69.95

KLM ANTENNAS (other antennas in stock)
144-14813182m13-elem. w/balun. . . 77.95
144-148 16C 2m 16-element

for oscar . . . .. .
420-450-14 420- 450 MHz
14-element beam. . .
420-450-18C 420-450 MHz
18-element oscar. .
432-161L8 16 element
430-434 MHz beam/balun

HUSTLER 5BTV 10-80m Vertical

48TV 10-40m Vertical . . ..

HF Mobile Resonators Standard

10 and 15 meter 8.95

20 meters 11.95

40 meters 13.95

75 meters 14.50

AVANTIAP151.3G2monglassant. ..

g
Handhelds

144up 2m Synthesized handheld. . . .
440up MHz Synthesized handheld . . .
ST7-T MHz Synthesized handheld. . .

Amplifiers - Tokyo High Power
HL-32V 2m 30 watt out . . . s
HL-82V2mB80 watt out, recv. preamp.
HL-160V 2m 160 w.out, recv. preamp.
HL-20U 440-450 MHz .

% SUPER SPECIALS %
A2DEN PCS 300 2m Handheld
PCS 3000 2m XCVR ..
KDK FM 2030 25 watt 2m XCVR .
KENWOOD, YAESU, DENTRON
— CALL FOR QUOTES —

93.55
37.54
58.70

60.70
99.95
78.95
Super
13.50
15.95
18.50
28.95
27.95

295.00
CALL
229.00

75.00
-149.95
-299.95

CALL

284.00
284.00
CALL

BUTTERNUTHF6V10-80m vertical. . .

BENCHER PADDLES Black
Chrome

AEA Keyers, Code Readers . . .
Isopole 144 {Limited Qty.) .

HY-GAIN ANTENNAS
18 AVT/WB8 10-80m vertical .
14 AVQ/WB 10-40m vertical
TH3MK2 10-15-20m 2-elementbeam. . .
TH3JR 10-15-20m beam
{Most antennas now with stainless hardware)

CUSHCRAFT (Call for other Cushcraft items)
AV3 10-15-20m vertical 44 .50
AV5 10-80m vertical . ... .. 88.75
ARX-2B Ringo Rangerll, 2mvertical. .. 34.00
A3219 2m Boomer DX Beam . 81.95
2148 SSB 144-146 MHz boomer 68.20
214FB8144.5-148 MHzFMboomer. .. 68.20
2208 220 MHz SS8 boomer . . 74.95
A147-1111-element2m FMbeam ... 37.50
A147-20T 20-element

2m SSB/FM beam
AMS 147 2m Magnet Mount .

CABLE BY SAXTON
RG 213 Mil Spec . e
RG 8/m 95% shield foam .
Mini-8 .
RG 58
RG 59
8-wire Rotor 2 #18, 6 #22

CLOCKS 8Y BMI
1738 24-hour clock. . .
173 DM dual desk clock. .

DAIWA/MCM
CN520/CN540 watt meters. . . .
CNwW418/CNW518

Antenna Tuners . .
CNA 2002 Auto 2.5W Tuner.

61.50
27.50

25¢/ft.
24c¢/ft.
11¢/ft
9¢/ft.
9¢/ft.
15¢/ft.

26.95
54.95

59.95/69.95

169.95/279.95
399.95

ORDER INFORMATION
Orders or Quotes Only

Information
and Virginia orders:

M-W-F: 12 n
Thursday: 10
Saturday: 9

Store Hours:

«~ See List of Advertisers on page 114

1-800-336-4799

(703) 643-1063

oon-8 pm
am-4 pm
am3 pm

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 check|
or money order). COD fee $2.00 per order.
Prices subject to change without notice ol
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 Vdcto12
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 V dc. If it is too high,
reduce the value of the
100k bias resistor. If it is too
Jow, 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 amplitier 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 your 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.

Preamplifier and Log Am-
plifier Testing. Connect 12V
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



7+11 SWD PARTS KITS

MITSUMI
VARACTOR
UHF TUNER

Model UES-AS6F or :
$34.95 JH /e

Freq Range UHF470 - 889MHz
Antenna Input 75 ohms
Channels 14-83 Output Channel 3

XXX XLEXKT

o

uy  vant
no

Switch to Bambi !

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as

easy as pushing buttons.

at a time.

Bambi lets you enjoy using your video equipment the
way it should be ... electronically and on line af the

push of a button.

Model
BEVS-1  wired

the tangled mess of cables which are impossible to trace
out ...not being able to use more than one function

$12995

n DESCHIPTION PRICE
1 VT1-SW  Varactor UNF Tuner, Model UES-AS6F $34.95
2 CB1-SW  Prnted Circuit Board, Pre-Dniled 18.95
3 TP7-SW P.C.B. Potentiometers, 1-20K, 1-1K. and

5-10K ohms, 7-pieces 5.95
4 FR35-SW Resistor Kit. % Wart, 5% Carbon Film, 32-pieces 4.95
6 PT1-SW  Power Transformer, PRI-117VAC, SEC-24VAC

250ma 6.95
6 PP2-SW  Panel Mount Potentiometess and Knohs, 1-1K8T

and 1-SKAT w/Switch 5.95
7 SS14-SW C's 7-pcs. Diodes 4-pes. Regulators 2-pes

Heat Sink 1-prece 29.9%
8 CE9-SW  Electrotytic Capacitor Kit, 9-pieces 5.95
9 CC33-SW Ceramic Disk Capacitor Kit. 50 W.V, 33-pieces 7.95
10 CT-SW  Varbie Ceramic Trimmer Capacitor Kit,

5-65pfd. 6-pieces 5.95
11 14-SW Cod Kit. 1Bmhs 2-pieces, .22uahs 1-piece {prewound

inductors) and | T37-12 Fenite Torroid

Core with 3 #t of #26 wire $.00
12 ICS-SW  LC. Sockets, Tin inlay. B-pin S-pieces

and 14-pin 2-pieces 1.9
13 SR-SW  Speaker. 4x6'’ Oval and Prepunched

Wood Enclosure 14.98
14 MISC-SW Misc. Parts Kit Includes Hardware, (6/32. 8/32

Nuts, & Bolts), Hookup Wire, Ant Tesms, DPOT

Ant, Switch. Fuse Fusehoider. etc 9.95
Whan Ordering Al Jtems, {1 thru 14}, Total Price 139.95
UHF ANTENNAS and ACCESSORIES
MDS-AMATEUR-ETV 32 ELEMENT

. YAGI ANTENNA
}“ ® NOT A KIT

® 1.9-25 GHz ® 38%" LENGTH
@ 23 dB AVERAGE GAIN

¢ DIE CAST WATERPROOF HOUSING WITH
I 4%’ x 2%2" AREA FOR ELECTRONICS

¢ COMMERCIAL GRADE

l ® INCLUDES MOUNTING HARDWARE

MAE-1 32 Element YAGI Antenna

1 IYZ17X
VHF-UHF WIDEBAND

ANTENNA AMPLIFIER

MODEL ALL-1
50 MHz — 900 MHz

12 dB GAIN + 0.5d8

A Revolutionary New
One Stage HYBRID
IC Broadband Amplifier

This unt 15 not available anywhers eise in the world. One UMkt serves many pur:
poses and is available in Kit or Assembled form. Ideat for outdoor of indoor use. /O
impedance is 75 ohms. Amplhfier includes separate co-an feed power supply. Easily
assembled fn 25 minutes. No coils. capacitors etc. 10 tune or adjust.
ALL-1 Complete Kit with power supply

ALL-1 Wired and Tested with power supply

Our New STVA 14.5 dB GAIN,

14 ELEMENT CORNER REFLEGCTOR
~.~,_]AGI ANTENNA Sa_
y/eoves_ nhl

l‘:"ﬁ!j‘\ - STVA-3 YagiAmenna.

$19.95

ANTENN
awpy

?
&

POWER

$24.95
$34.95

Bambi's front panel was designed with the
user in mind, Computer styled construction
with soft-touch keyboard {rated for over 10
million operations), arranged in matrix form
allows easy input/output selection without
refenng 1o charts, Functions selected through

Check the quality of Bambi against that of

much higher priced competition. All solid

state electronic switching provides low atten-

uation (3dB). wide frequency response {40

B90 MHZ), and excellent isolation between

signal sources {each {/0 section individually
Ided for 65dB min.

on

the keyboard are displ

the 18 LED status indicators.

SWD-1 VIDEO CONVERTER

FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems to re-
move the KHz's signsl from a
distorted video {channel 3 in,
out) and also pass thru the
normal undistorted/detected
audio signal. Rocker switch
2 selects operating mode 1o remove KHZ's
distortion from the video or pass all other chan.
nels normally. Simple to assemble—less than 30
minutes. Pre-tuned. [nput/output Channel 3. Impedance

75 ohms. 117VAC.
SWD-1 Video Converter Kit

VTR ACCESSORIES

SIMPLE SIMON VIDEO STABILIZER
Simple Simon Video Stabilizer.
Model V$-125, eliminates the ver-
tical roll and jitter from “copy guard
video tapes when playing through
large screen projectors Of Oon an
other VTR. Simple to use, Just adjust
the lock control for a stable picture. Once the control is set, the tape
will play all the way through without further adjustments. Includes
12V power supply.

VS-125 Video Stabilizer, wired

SIMPLE SIMON VIDEO SWITCHING BOX

The Affordable Video
Control Center
Excellent in isolation and no loss
routing system. Simpie Simons VSB-
300 Video Switching Box enables
you to bring a variety of video components
together for easy viewing/dubbing. Also you gain the ability to record
one channel while viewing another. Unit includes two F-type quick

connector ended cables.

VSB-300 Video Switching Box. wired

$69.95

S54.95

$19.95

14.5dB, 75 ohm, Chan 60-68 $16.95

o _\ STVA-4 YagiAntenna
= 14.5 8, 75 ohm, Chan 44-52 $16.95
STVA-1 YagiAntenna 11.5dB, 75 ohm, Chan 42-54 $9.95
RG-59/U 75 ohm Low Loss Coax Cable $ 12p/ht
F-59 Coaxial Connectors. ea 39
MT-1 Speciai UHF 79-300 ohm Matching Transtormer, ea 1A%

SIMPLE SIMON ELECTRONIC KITS,™ Inc.

3871 S. Valley View, Suite 12, Dept. 7, Las Vegas. NV 89103

nnevass co. 102-871-2892

v ess o 1-800-782-3716

__ e T E S A Emaa
6~ 0920892
e~
® &
= -
Bambi's Specifications:
® input/Output Impedance 75 ohm
® Signal Loss 3dB £108
® Noise 4dB 143
@ Input Retumn Loss 12dB mir.
® Isolation 65d8 min.
® Power Req 117VAC 80 Hz. 2w
@ Dimensions 10% Wx8%Dx 3%
® Weight % =
7+11 PWD PARTS KITS
1+11 PWD
[ PART
No ND DESCRIPTION PRICE
1 WT1-PWD Varactor UHF Tuner, Modet UES-AS6F $34.45
2 20B1-PWD Printed Circuit Board, Pre-drilled 18.95
3 3TP1-PWD PCB Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K,
1-1K, and 1-50k {11 pieces) 8.45
4 4FR-31-PWD Resistor Kit, %W, 5% 29-pes. % W 2-pes 4495
5 5PT1-PWD Power Transformer, PRI-117VAC, SEC-24VAC
at 500ma 9.95
6 BPP2-PWD Panel Mount Potentiometers and Knohs, §-1KBT
and 1-5KAT with switch .35
7 7S517-PWD IC's 7-pcs, Oiodes 4-pcs. Regulators 2-pes
Transistors 2-pes, Heat Sinks 2-pes 29.9%
8 8CE14-PWD Electrotytic Capacitor Kit, 14-pieces 8.95
9 9CC20-PWD Ceramic Disk Capacitor Kit, 50 WV, 20-pes. 795
10 10CTS-PWD Vanble Ceramic Trimmer Capacitor
5-65ptd, 5-pieces 4.95
11 1115-PWD Coil Kit, 18mhs 3-pes, .22uths 1-piece {prewound
inductors) and 2 T37-12 Ferrite Toroid cores
with 8 ft #26 wire 600
12 121CS-PWD IC Sockets, Yin infay, 8 pin 4-pcs, 14 pin 1-pe
and 1B pin 2-pcs 2.9%
13 13SR-PWD Enclosure with PM Speaket and Pre-dniled
Backpanel for mounting PCB and Ant. Terms 1495
14 14MISC-PWD  Misc. Parts Kit, Includes Hardware, (B/32, 8/32
Nuts & Bolis), Hookup Wire, Soider, Ant Terms
DPOT Ant Switch, Fuse. Fuseholder. etc 995
165 1SMC16-PWD  Mylar Capacitors, 14-pcs and Silver
Mica Capacitors 2-pieces 7.95
When Ordering All Items, (1-15), Total Price 15985
Available by Mail Order Only
Send Check’ or Money Order. Minimum
Order: $16.95. Add 10% Shipping and
Handling on orders under $40.00. For
orders over $40.00, add 5%. Minimum
Shipping and Handling $2.00. Cat. $1.00
VISA and Mastercard Acceptable —
“Check orders will be held 30 days before shipping
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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-
tions. If the filter tunes
sharply but exhibits high
loss, then widen the aper-
ture between the two mid-
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

+i2v

2.2K

CURRENT
SOURCE

2.2K
CURRENT

SOURCE
%IOK

10K

10K

RETRACE
COMPARATOR

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-MHz 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

VNIOKM
RETRACE
cLamP

10K
o] e—
L THEE0® =] VIDEO IN
FROM
[_‘ 5K LOG AMP
= L CENTER FREQ
(PANEL)
555 = Ramp  *24V = _.
IuF TMER |2 EUREER o8 VIOEO OUT
35v W 10 SCOPE
TANT " Ax
| | si0 N9l ] 7 1K 100k | 5 Na 100K 15K 51K vUAXIS
—[e]] b } ~ k
70 SCOPE + !
X AXIS o| 10uF S +] 10uF 3., | oK 6
35V T~ 38y " T - >
IN9I4 TANT : 4 TANT cw . - .
Conre Y 5K 4 34 10 vCO
i CONTROL FREQ SPAN VCO TUNING
l OIR% {PANEL) VOLTAGE Ame e
SWEEP CIRCUITS
1000 uF :7zw
SO IN4003 +2av
M i L)
A Lal K
1/2W
& 1Na003 % :g:ue
*
300pF "1 1000uF
S:LA::ATSOAOMFA RM F.T. " onsore IN4003 7812 T sov a3 w +12v
RANSFORMER > al' Sevoc out s
I REGULATOR o
C + + + "
A~ J000kF | ZRuF GNO 35V = OluF
SO0PF B3N 35v TaNT
F.T. TANT
I tl 1000uF 2SS
= " 1K 6v £
T sov o = 2N OiuF
IN40O3
v 1K
i 172w 3

Note 1. Wall transformer available from Jameco.
Note 2. Other devices available from Radio Shack.
Note 3. TL0O84C is quad op amp.

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

24 73Magazine * August, 1982

Fig. 8. Power supply and sweep circuits.



Y ou won't find as much
well thought out program-
ming, circuitry, and features
anywhere, at any price! The
ATR-6800 combines the
best of both worlds, an easy
to use video system for
CW/RTTY/SSTV with auto-
matic station control and a
stand-alone computer with
expandable memory & full
instruction set in Motorola
assembly language. Add the
BASIC language option
package and you'll have the
unique combination of an
RFI proof computer and
ultimate RTTY/CW HAM station. And don't

* ASCII

use.” All of us at Microlog are RADIO ACTIVE on RTTY, so
there's a lot of personal attention to detail and ease of opera-
tion. “Stick-on” command listing and video status display will

get you on the air quick and sounding like

ATR-6800 vs ACT-

line location. e

improved ASCII operation. e
FOR *“BRAG-TAPE” or recording off-the-air. ¢ CODE
CONVERTED Printer
e SSTV/GRAPHICS transmit. e
Computer grade keyboard.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

AMATEUR RADIO
COMMUNICATION
AT ITS
FINEST

Both Systems Provide

e SIMPLE DIRECT CONNECTION to your Transceiver.
¢ COMPLETE SYSTEM, built-in Demodulator & AFSK
Modulator with keyboard programmable tone pairs.
¢ SPLIT-SCREEN operation with keyboard selectable
LARGE, TYPE AHEAD text buffer.
¢ TEN, programmable message memories, plus ID’s
WRU & SELCALs. « RANDOM CODE generator & hand
key input for practice. ¢ Baudot 60 to 132 WPM.
¢ SYNC-LOCK MODE for
RECORDER INTERFACE

110 & 300 baud.

output

forget “easy to

a pro.

in Baudot or
FULL 63 KEY

There's a certain thrill to
using efficient, reliable
digital communications
equipment on the air. That's
the fun of RTTY. Spice up
your Amateur Radio opera-
tion with the silent video
system that does it all, the
Microlog ACT-1. Even if
you own a home computer
and are considering an out-
board interface/program,
remember, we've put it all
in one RFI tight enclosure
that's ready to go as soon
as you power up. And, with
the "Battery-backed” mem-

ASCII.

ory option, you won't even lose your pre-programmed
messages if there's a “blink” in the A.C. The ACT-1 has
features that the competition doesn’t even have on the draw-
ing board! Check for yourself, you could spend a lot more
and still come up short.

The most often asked question we hear is “What's the difference between the ATR
& the ACT-1?" 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-AIR" 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

Speaker Audio 100mv min

Digllal TTL, Keyer, Hand Key
**Rs232 * 12V, 330 Ohm Source

OUTPUT TO TRANSMITTER FOR CW/RTTY/SSTV
+ Voltage Keying +40VDC @ 300ma Max
Voltage Keying 150vDC @ 50ma Max
*“Mercury Relay 200VDC or 2 amp (20VA Max) N.O & N.C
T/R Change Over ATR — Relay £30v @ 2amp NO. & N.C
CY! — Transistor +12VDC @ 300 ma. GND on

AFSK Tones, Range Koyboam Pm{:vammable 500 Hz to 3000 Mz

AFSK Tones, Level Mic Compatible 30-50mv Audio
Slow Mic Comoa!lble Audio. Sync 1200 Mz. Biack-1500 Mz,
White 2300 Mz

MISCELLANEOQUS CONNECTIONS
R 2 12VDC, 330 Ohm Sowrce Impedance, Negative Mark
Printer Driver ATR * Hi-speed RS-232 upto 2400 Baud
« Slo-speed Baudot & ASCH Floating
Relay for Current Loop Switchin
ACT-1 ¢ Slo-speed Baudot & ASCII Transistor
Switch +40vDC @ 100
* Optional Hi-speed ASClI RSZJZ (]
2400 Baud
Tape Recovuer Mike » 100 my Audio
Brag Tape’ Speaker = 200 mv Audio
Scope Horizontal and Vertical Outputs to Scope for RTTY

uning
Morse Speed Tracking Auloma(lc or Speed Lock
VIDEO OUTPUT
1 Volt Peak 10 Peak, Negative Sync Composite Video (American Standard}
European standard avallable upon request

VIDEO FORMAT
Normal 24 lines, 40 characters per line
2Zoom 12 lines. 20 characters per line
Black on White or
White on Black
Display Split Screen

selectable

SSTV 3 lines, 6 characters per line + graphics

TEST MESSAGES: Ouick Brown Fox and RYRY's in Baudotl, U*U* in ASC!
VWV in Morse.

Keyboard selectabte
Any location Line 0

Off) to Line 20, Keyboard

~51

«~See List ol Advertisers on page 114

SYNC: Transmits “Blank-Fill" in RTTY and BY in Morse when Text Butfer is
empty and unit is in transmit. Keyboard command on/olf

UN-SHIFT on Space: Automatically shifts back to LETTERS upon receipt
of transmission of space. Keyboard command on/ot!

REAL-TIME CLOCK: Keyboard set, always on screen display. hours
minutes, seconds. Can also be lnsened in transmit text buffer by keyboard
command.

WORD WRAP AROUND: Prevents splitting words at the end of a Hine. Works
In receive as well as transmit

CODE PRACTICE: Random 5 char generator sends at any speed you set via
the keyboard. Mand-Key input allows use in code practice oscillator that will
also read your sending!

STATUS DISPLAY can be called up to show the condition and control com
mands for 20 pmurammablo garametevs, such as AFSK tone freqs, UNOS,
rinter, etc. Usetul as a "HELP” command in case you miaplace the manual
here’s also a constant "TOP-LINE" display of Time, Mode, Speed. & Code
in use.
DETECTION MODES
Direct Phase correlation detector with AGC con(rol]eo
bandpass filter (100 Mz nominai width —
center frequency)
D C program dual tone demod
Primary tones fixed @ 2125/2295 Mz, Secondary
tones variable @ 500 —

**Terminal RS232 compatibie hat uupiex or full duplex up to
9600 Baud

DATA RATES

Morse 5199 WPM Keyboard selectable in ¥ WPM steps
Auto speed Iracking or speed on receive

Baudot All standard 45, 50, 57, 74, 100 Baud (60, 66, 75. 100
and 132 WPM)

ASCH 110 & 300 _Baud normal & synciock using internal
Modem. ATR adds speeds up to 9600 Baud

Slow Scan 8 seconds per trame

OUTPUT OPERATING MODES

Symbol Character ouputs when typed
Word Words sent after sDal e Bar

Line Line sent after “Retur

Butter Send entire contents ol text butter

TUNING INDICATORS
Audio Ref. Tone 800 Mz Keyed Regenerated
Visual LED on Mark {Keydown)
Scope Tuning ellipse tor RTTY

PROGRAMMABLE MEMORIES

10-40 character messages (400 tolal) or

*10-80 character messages (800 total) battery backed
|5 chal in ID an3 17 in

Here is
D

RTTY ID
Ug o 15 characters
- 4 memories, up to 15 characters each

WRU
Selective Call
2 memories for printer on and printer off

COMPUTER CAPABILITV
Standard unit has 4000 bytes of RAM for user pro-
gnm Basic packagﬁo adds 16K

asic or Motoroia

Language
Input; Output; Load: Go with Break Point; or Normal

Commands.

SiC
Tape Interface Store Programs on Audio Cassette

POWER
115 VAC, 60 Mz 60 VA Max_ Act-1, 30 VA Max (230 VAC. 50 Mz optional)
12 volt version avatlable

External input for charging expanded battery backed memory. 6-15VDC @
10 ma max
MECHANICAL
ATR-8800

Size 143 W x 12% "D x 4"M
wWaight 15 1b

ACT-1

Size

Weight

ATR-6800 & ACT-1:
Color

Material

178 W x IH x 9.50
71b.

Beige Top, Black Base
AL5052 Aluminum Alloy

“Standard on ATR. Optional on ACT-1
**Standard on ATR, Not available on ACT-1

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 s 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 yet.
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 your
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
power.

station

SIDES AND
PARTITIONS

DOUBLE-SIDED
6-10, I/16in. 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

r~—COPPER SHIM STOCK

174 in. WIDE
BRASS STRIP

‘T‘ > SOLDER FILLETS

BASE -

SINGLE OR DOUBLE-SIDED
G-10 CIRCUIT BOARD, 1716 in
THICK

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 beox 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 lLabs 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 I1Cs, TL084C
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 i1? Amateur
Radio advertising is not exempt from exag
geration. When facts are distorted by fabrica-
tion you may be induced to buy a product that
ultimately is incapable of meeting the perfor-
mance claimed by the manufacturer. Caveat
Emptor (buyer beware)!

The AEA IsoPole™ antenna has 3 db gain
over a dipole in free space. This is 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
1/4 wave antenna as reference. The 1/4 wave
iIs not a recognized reference used by
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 behind!

For any linear array antenna to outperform
the IsoPole by 3 db or more on-the-horizon
gain, it would have to be at least 20 feet long!
Anything less and you can bet that advertis-
ing deception 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
you 1o some of the comments we have
received from custormers that are using the
IsoPole

Seattle, WA — Compact & easy !0 install
quality & keeps XYL happy -looks good!!
Halt 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 really do what you
say! The best 2 mtr. antenna | have ever own-
ed!
La Habra, CA — Hooked up today, and it was
a perfect 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 element yagi it replaced
Sacramento, CA -— Assembly was
remarkably easy, | needed an efficient, low
profile ariienna & your product fit the bill to a
B

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
(R.R.) at 80". With the Isopole at 20 ft. | row
hear repeaters and simplex | never heard
with (R.R.) The Isopole will soon be at 80
Freehold, NJ — [t is everything your ad says
and more

Great Neck, NY — Amazing difference bet-
ween (R.R.). 10 db or better, raise rept. never
heard before — SUPER, 73 and thanks
Richtield, OH — Works extremely well,
broke a repeater at 100 mi using 150 mw !
Vernon, TX — (The dealer) said the antenna
WAS THE BEST ON MARKET and | AGREE! It
IS AN EXCELLENT antenna & works to specs
-Thanks

Prices and Specifications subject to
change without notice or obligation.

Brings you the
Breakthrough!

-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

73Magazine * August, 1982 27




O

POWER
INTENSITY

v
3

e,

T
[

-

“~

4C GND DC VOLTS/DIV

Us

v1i

y ‘

] S
L b~ |
fes L _[ + i
\

- .

VARIABLE

SCALE ILLUM

L

POSITION IODE POSK
PULL XS GAIN UL X

Photo K. 0-to-60-MHz spectrum on longwire antenna, using

accessory preamplifier.

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 fioor
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

0 to 60 MHz

220 kHz

1,100 kHz

1:5

60 dB

60 dB below full-scale

65 dB below full-scale
-8dBm =2 dBm

0to 2.5 volts

-05to +3.5volts

10 dB/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.

fier 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 useful calibra-
tor. The output of the TTL
gate contains every har-
monic through 60 MHz
Lightly couple the TTL gate
to the spectrum analyzer in-
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 theirown
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!l
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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

NOVAX | ;

NOVAX 11

NOW TWO MODELS TO
SERVE YOU BETTER
YOUR OWN PRIVATE AUTOPATCH

NOVAX interfaces your
station and telephone,

standard 2 meter,
using a high speed scan switching tech-
nique so that you can direct dial from your automobile or with

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 Il 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

e

NoVax II

POWIE (OMMLT achive  TeANsM:

NoVax

MoBILE CONNECTION

220; 450; etc. Base

your HT from the backyard or poolside — Automatically ... Easy
installation transceivers, featuring solid state switching, offer best
results ... Available interfaced with an ICOM 22U.
FEATURES NOVAX | NOVAX Il
® 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
e LED Digital Display NO YES
® Vinyl covered alum. case size 5" x 6" x 2" 10" x 8" x 1%"”
¢ 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 appro. Sales Tax SHIPPING ADD $3.50 in U.S.A.

To order, send URRENT

check, money
order to:

MASTER CHARGE
AND VISA ACCEPTED

EVELOPMENT

ORPORATION

(formerly R.W.D. Inc.)

* Trademark ITT

Box 162 - Tudman Rd.
Westmoreland, N.Y. 13490

or Phone 315-829-2785 21

«~See List of Advertisers on page 114

.M A 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-450B 435-450MHz

MOBILE
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

MOBILE
BUY FROM YOUR DEALER

@ cushcraft

CORPORATION

THE ANTENNA COMPANY

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

Telex - 953050 106

73 Magazine * August,1982 29



DISCOVER VAST

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 wani, 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 settie for less than you
need.

© 1982 DENTRON RADIO CO., INC.

GALICN Linear Amplitier: 1200 PEP watts input
on SSB; 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 grounced grd triode; high
volume forced air cooling-2 speed blower; full
functicn metering; internal in-out switching.
3-50012 tube included. 15% "W x 7/4"H x 16%"D; 47
Ibs.

CM-U TUNED INPUT ACCESSORY: Tuned input ac-
cessory for amateur band amplifiers which have
no tuned input stage. The circultry is symmetrical
on all bands. No tuning necessary. 4”W x 24 "H x
4%"0D; 3 Ibs.

MLX Mini Transceiver: 25 Watt PEP SSB/CW
Transceiver for any one Amateur Band, 160 fo 6
Meters. Digital Reaciout, 12 Volt Operation. NI-CAD
Portapack available. 5"W x 2%4"H x 77D; 4 Ibs.

GLA- 10008 Linear Amplifler: 80-15m 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 “lI” Linear Amplitier: 160-80-40-
30-20-17-15 Meter amateur bands; 12 and 10
meters for export orly; 2000 watts PEP §58, 1000
watts CW, RTTY, SSTV, AM; 100% in Amateur Ser-
vice; 2-Type 3-5002Z EIMAC Power Grid Triodes; 2,
3-5002 tubes included: 15%4"W x 7%4"H x 15"D; 49
Ibs.




NEW HORIZONS

STATION ONE CW Radio Station: A comolete
3-bend, 25 watt, CW transceiver and accassonies
station for new and expericenced hams. This kit
comes complete with transceiver, code key, 3
band dipole, heodset, logbook, ARRL License
Manual, radio and code coutse on ccssette. 5°W
X4"Hx 5"D; 7 Ibs.

GLT- 1000 Antenna Tuner. 18-30 MHz con-
finuaus; Tunes wire, coax, balanced (ine; 1.2 KW
PEP, 1 KW CW input; 11“W x 4%"H x 12"D, 18 Ibs

MLT-2500 2KW Antenna Tunar: 1.3-30 MHz con-
tinuous; Tunes coax, wires and balanced line; Wat-
tmeter accuracy + 10% of full scale; 14"W x 5.5"H
x 147D, 28 Ibs.

MLA-2500 C Linear Amplifier: A full 2 Kw PEF, 1
KW CW amplifier; Uses two type 8122 output tubes
with o total plaie dissipation of 800 watts; The
new MLA-2500 C is up to date with full coverage
of alt amateur bands, including the new WARC.
30, 17, and 12 meter bands, and 150 meters.
14"W x 5.3"H x 14" D; 49 Ibs.

Jr Monitor Tuner: 1.8-30 MHz, 300w, baun; tor
coax. wire and balanced line. Base or mobile
(bracket incl). 6"W x 3"H x 8”D; 4 1bs.

NDT300 Tuner: 1.8-30 MHz; built in directional
wattmeter with dual meters; wide malching range
oullt-in 4:1 balance. 14"W x 2"H x 14”D; & Ibs.

MLX-2500 Transcelver: (NDT Tuner Cptional)
160-80-40-30-20-17-15-12-10 Metar amateur
bands; USB, LSB, CW; 5CO watts PEP 5838, 40'C watts
ZW; O.5uV tor 10 db S/N. 120/240VAC 50/60 Hz
Supply built in; Al Silicon Solid State Receiver;
2-6MJ6 tubes in transmitter output; 144"W x 54"H
x 14"D; 29 Ibs.

MLA-2500 VHF 2 Meter Amplifier: 50-54 MHz,
142-150 MHz; 1800 Watts PEP, 1000 watts £M. or
CW, 875 watts AM. Lirear; 8122 Ceramic/Metal
Yetrodes; 120/240 VAL, 50/60 Hz; 14"W x 5"H x
14"D; 49 Ibs

Clipperton-L Linear Amplifier: 160-15m w/some
MARS; 2KW PEP SSB, 1KW DC CW, RTTY/SSTV; (4)
§728%, 65-150w drive; Size: 142"W x §"H x 144"D;
42 Ibs.

GLA-500 VHF Ampllifiar: 144-150 MHz; 500 Watts
Input PEP 55B; SSB 50%; CW, FM-35%; 115-120 or
230-240 VAC 50/60 Hz.; 1-4CX2508B
Metal/Ceramic Tetrods; 11"W x 5%"H x 11“D; 31
los.

Cilpperton T Anfenna Tuner: 2 KW Tuner; 1.8-30
MHz Continucus; Tunes coax, wires or balanced
lire; 14%"W x 6"H x 144"D; 22 Ibs.

SENT0nN

DISCOVERING VAST NEW HORIZCNS

1605 Commetce Drive .17
Stow, Ohic 44224 USA.
216-688-4973 Telex: 241-633



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

Coldens, 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.
Operutorsj Lieuts. E.Y. Nepean & S.J. Dagg, Koyﬂ Signals, and Mr. R.\WV, Fox

PHONE

TO RADIO UR C.W,

UR SIGS. WERE RST QRM

TX L A

PUSH-PULL

COLPITTS. A
AERIAL
HALF-WAVE.

TKS FOR QSO OM

HOPE C U AGN SN.

B.ERU __ ARRL.

Correspondence to : Gyaxtse, TIBEY, via CALCUTTA,

SIGS. WORKED HERE ON
AT HRS. GMT. ON

MC/s

QRN Qs8
RX.
SG-DET-LF
oNT

= MARCONI.

73'S FROM

G5YN (ex-AC4YN, VUQ, VU2YN, LA9YC, VSTYN, 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
Gould, 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 Gyantse, 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 1 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
was carried on pack ani-
mals —ponies or yaks—in
panniers two to an animal,
each one not weighing
more than one maud (80
Ibs.).

Dagg produced the fol-
lowing equipment:
® The main transmitter,
consisting of a self-excited
push-pull Colpitts oscillator
using two AT-50 triodes
with an input of 100 Watts.
® A balanced Collins cou-
pler to couple the transmit-
ter to the open-wire aerial
feeders.
® An Eddystone ““All World
Four” (1-V-2) battery receiv-
er.
® A rotary transformer to
convert 12 volts dc to 1000
volts dc at up to 100 milli-
amps
® A Phillips record player
—turntable, pick-up, and
amplifier—operating on
230 volts ac.
® Two twelve-inch moving-
coil loudspeakers. (We had
baffles made locally on ar-
rival.)
® One transverse-current
carbon microphone.
®0One 12-volt dc to
230-volt ac rotary convert-
er
® One 550-Watt Stuart
Turner charging engine.
® Four six-volt, 120-Am-
pere-hour batteries.
® Two 36-foot steel
tional masts.
® |ots 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.
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® 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.

Lieut. Dagg unpacks and tests record player at an intermedi-
ate halt. Freddy Chapman at right.
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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 Gould
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

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, Gyantse, 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.



AZDEN * NEW!

* AZDEN *x NEW!

* AZDEN * NEW! * AZDEN

THE GIANT AZDEN@COMPANY

REVOLUTIONIZES THE STATE OF THE ART

AWE ano AZDEN. inTrRopuce THE BRILLIANT New PCS-2800

MICROCOMPUTER CONTROLLED
SUPERIOR COMMERCIAL GRADE

10 METER

FM TRANSCEIVER

COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

e FREQUENCY RANGE: Receive and transmit: 28.000 to 29.995
MHz, 10KHz steps with built-in — 10C KHz repeater offset.

e ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.

e SIZE: UNBELIEVABLE! ONLY63/4' x23/8” x 9 3/4".COMPARE!

¢ MICROCOMPUTER CONTROLLED: All scanning and frequency-
control functions are performed by microcomputer.

e DETACHABLE HEAD: The control head may be separated from the
radio for use in limited spaces anc fo- security purposes.

o SIX-CHANNEL MEMORY: Each memory is re-programmable.
Memory is retained even when the unit is turned off.

o MEMORY SCAN: The six channels may be scanned in either the
“busy” or “vacant” modes for quick, easy location of an occupied
or unoccupied frequency. AUTO RESUME. COMPARE!

e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>