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TEN-TEC

The All-American DX Machines

THE NEW OMNI-SERIES C

The best of TEN-TEC. OMNI-C—with all 9 hf bands. new
3-mode offset tuning, new optimized bandwidth with 7
response curves, new built-in noise blanker. new “hang”
AGC and all the features that have made this impressive series
famous throughout the amateur world.  And with all 9 hi
bands, OMNI-C is ready to roam the entire amateur hf world
from 160 through 10 meters including the three new bands,
10, 18, and 24.?: MHz (all crystals included excepting 18 and
24.5 MHz).

Another TEN-TEC “first” is in OMNI-C—3-mode offset
tuning: offset Receiver tuning. offset Transmitter tuning. and
offset Transceiver tuning—and in 2 ranges: =500 Hz or +4
kHz—for complete tuning flexibility in any situation

And OMNI-C offers 7 response curves, four for SSB. thrée
for CW, with new easy switching of all i-f and audio filters. See

the new OMNI-Series C at HAM TRADERS, Only $1739

CENTURY-21 “THE CW MACHINE"

Ideal for the novice as a beginning ng, for the CW op on a
budget, for everyone as a second rig. CENTURY 21 yoes on
making friends the world over! 70 watts input, 80 through 10
meters, all solid-state, full break-in. off-set tuning, broad-
banded, overload-protected built-in power supply. See this
CW bargain at HAM TRADERS. Only $499.

Ontario’s ONLY Authorized Ten-Tec Dealer!

THE NEW DELTA
The notable change in hf transceiver design, DELTA offers all
9 hf band coverage. super selectivity, 200 watts, and all the
features you want in a new smaliler size at a new lower price!
All solid-state, all broadbanded (not even a resonate
control), all 9 hf bands including the new 10, 18 and 24.5 MHz
bands (even the crystals for all except 18 and 24.5 MHz), new
low-noise double-conversion receiver with 0 3 uV sensitivity,
high 85 dB dynamic range. 8-pole 2.4 kHz SSB filter plus
optional 500 and 250 Hz 6-pole filters that cascade for up to
14 poles of selectivity, plus 4 stages of actve audio filtering,
built-in notch filter, offset tuning. “hang” AGC for smoother
operation, digital readout with six 03 red LEDs, 200 watts
input on all bands including 10 meters. 100% duty cycle, QSK
full break-in, built-in VOX and PTT. :able ALC and drive,
adjustable sidetone. super stab er tuning. low distor-
tion audio, super new-loox st; anelized for easy use
and small enough to go a~. ~x 119%"w x 15"d),
new modular/mass-term:nancr scostructon for easy board
removal, plus a full access=r. .=¢ Cnecx the super DELTA
price at HAM TRADERS' Only $1179. Amateur Net

e}

e

NEW ARGONALT 515 — THE BEST IN QRP.

The latest i~ == s “z— _: seres. the new 515 features
improved recerer :-szen. 035 uV), new heterodyne
VFO, new =z wszcz: - 1 eters (four 500 kHz segments),

new brce fier design, new dial pointer

zero-ser e ¢ indicator (flashes on 2-watt
peaks  “:. - -ew styling in black and bronze.
And it has z me at made its predecessors famous:
80-17 —er2t : ot receiver tuning, PTT, full CW
breas:r o= - ~regral TVI filter, go-anywhere size
Wers @ 2n =2V TEZT 2RSS Only $629.

1AR: LEARANCE - S449.)

RAAITRAVERS | oo

CHARGEA
|~ visa !
——

)

45 BRISBANE ROAD, UNIT 18, DOWNSVIEY. N7 =00, M3J2K1 (416) 661-8800

(Store Hours: Tues. & Wed. 10 a.m.

Gipnt TasE

&K Fn 10— 9 pam., Saturdays 10 a.m. — 3 pam.)

*AUTHORIZED DEALER FOR ALL MAJOR LINES




The fallof 1978 ushured in o new breed of HF radios: the IC-701
Irwas gesigned and bullr from rhe greund up wirh modern digia
rechnology, resulning in the most sophisticated hom rodio of thor
rirne. Other manutacturers are shll iying 1o perfecr ICOM's Photo
Choppet Tuning. Builr-in Dual VFO's. ond the frequency accuracy
of Digiral PLL Circuniry 1n the 701's ulira compact size

Meanwhile ICOM has talken a step further with the infroducrion
of the IC.720. Ir is copatle of sonsfying every whim of ihe HF
operator with o General Coveroge Recever, all of the new bands,
on improved Noise Blanker, and @ host of refinements over the
onginal IC-701 Al of rhis ar a lower price

Come in ord feel the power

Come in and ger ir all

ICOM

C-120

Standard Features

Tuning 0 10 Hz, 100 Hz, or 1 KHz steps

Passbond runing systemn fer oprimum selectivity
Speech processor builr in, Full merering, ALC, volrage, current
VOX separare CW/SSB delay conrrols, RIT

Relative SWR merer bullr 1In

Cata rronsfer fram one VEO ro the orher.

fult brood bonded runing on receive ond IFONSMIL
Transmit on oll @ HF bonds

Recewe from 1 ro 30 MHz

Auromatic sidetond selection (reversible)

see yourdealer
or confact us-

ICOM Canada Itd

P O. BOX 58236, 810 S.W. MARINE DRIVE
VANCOUVER. BC V6P BE3 (604) 321-1833 TELEX 04-54315



Now you can buy all the
time in the world for $6925

Make yourself or some-
one else a gift of this
Howard Miller World "
Time Clock. Easy to read
dial with sweep second
hand tells accurate time
in 53 locations. Rose-
wooed grained molded
case. 8Y2" by 63", De-
pendable space age
solid state battery move-
ment. At batter stores
everywhere.

Howard
Miller
Clock Co.

@ rioward Mitler Clock Co
Zeeiand. Michigan 49464

#622-340

Howard Miller World Time
Desk Clock — Elegant Accuracy.

WSI RADIO

SWL RADIOS—HAM RADIOS—ANTENNAS
18 SHELDON AVENUE NORTH
KITCHENER, ONTARIO N2H 3M2

Style U
14" Electric

THE FRANKLIN 14" WALL CLOCK HAS
BEEN SO WELL ACCEPTED THAT IT IS
NOW A STOCK ITEM..... 115 VAC....
EXTREMELY ACCURATE...QUIET......
PLASTIC LENS..WHITE FACEPLATE...
CHOCOLATE BSROWN RIM..DOUBLE-BOXED
FOR SAFE SHIPPING TO LABRADOR!!!
S47. +83

ne
Lo

S&H

..................

World Clock

QTR-24)

Designed by the famous Howard Miller  this

clack presents an image that can only be twermed '
sophisticated clegance. And its appearance s #622_3},'0 HOWARD MILLER
sutpassed ondy by its accurate intormation It

pives the ime simudtaneously and automancals §69 95 +FREE SHIPP ING
i tm-three ey locations around the world, It

has o sweep second hand and o rotating disc

which mdicates the correct time, day hght and

mighttime hours, in twenty-lour. hour time tor all

incicated locations, and it shows the Interna- \ /

tional Nate Line. The movement s baltery oper-

ated standard tlashlight battery, not supplied

The raetal dial is covered by ashatterproot cry stal

and swrrounded by a chrome metal bezel. The

ase s black with o rosewood prained timsh.

B1:"h x O%"w, = 3k"d.

WS! RADIO SPECIALS...TEN-TEC C/21 TRANSCEIVER...NEW..NOW
CLEARING OUT AT $399.00...TEN-TEC 244 DIGITAL READOUT £$199
KENWOOD R820 RECEIVER..MATCHES T$820..6 MONTHS OLD @$1199
KENWOOD TS520 TRANSCEIVER @$800 MINT USED..DRAKE RAC MINT
USED @$800...DRAKE SPRAL..MINT USED SOLID STATE RECEIVER &
$750...COLLINS 3253 TRANSMITTER MINT USED + FREE PeSivia wieva
[McKAY DYMEK DR22C RECEIVER..50 KHZ-30 MHZ..MINT @$12393.....
SWAN PHONE PATCH $49 +FREE S&H...SWAN VOX @$30 +FREE S&H...
DRAKE 7077 DYNAMIC HI Z MIC'S FOR TR7..OVERSTOCKED........
REG.$75...NOW $55 +$2 S&H.....DRAKE RCS-4 REG$199..NOW $179
+$8 SgH....HAMMOND HF-1000LP LOW PASS FILTER $34 +FREE Se&H.
DRAKE WH7 WATTMETER $149 REG..NOW $129 +52 S&H..DRAKE PS3
13.8 VDC/10 AMP SUPPLY OR 25 WATT 2M FM RIGS @$129 +$7 Sé&H

WSI| RADIO

| SWL RADIOS—HAM RADIOS—ANTENNAS
18 SHELDON AVENUE NORTH
KITCHENER, ONTARIO N2H 3M2
Telephone (519) 679-0536

FREE

QTR-24D

The
T~& 2™R.240 is a deluxe World Clock, provid-
~¢ 2 accuracy of a quartz crystal for your
Yaes. sazion. This attractive timepiece may
o= ~oumted om your desk or operating room
e .

YAESU QTR-24D. IN STOCK AT WSI
RADIO & 665 #52 SEHuveweeens

SEND QSL CARD FOR FREE +00 PAGE CATALOG

FREE FREE FREE

Jde




MICROWRVE NNODULeS

28 MHz LINEAR TRANSVERTER MMT 28/144

60 watts
oscillator

figure

changeover

|| FEATURES

10 Watts continuous rating output
* Rugged highly reliable PA transistor rated at

* Highly stable zener diode controlled 116 MHz
* Low noise receive converter with 2.0 dB noise

* RF VOX network with full transceive automatic

N

NOW, YOU CAN WORK

1IOMTR FM WITH YOUR
2MTR RIG! JUST $239.00

OTHER MICROWAVE MODULES

UNIT MODEL PRICE UNIT MODEL, PRICE
Transverters | MMT432/28-5 | $335.00 050/500 15500
WMTI32/ 15 | $389.00 | Lreduency | MMDOS/S 2 e
Counter MMDP1 39.
MMI28/ 144 $239.00 MMDEAOP $%n. 0
mm;/zs gzacmn '
MMT'50/ 144 239,00
Recieve
MMT1296/10k | § T.B.A. |\ Hieters | MMAZS $39.00
Linear MMALLL ?q e
N
Amplifiers | MML1LL/25 $119.00 MMA1296 69.
MMIJIJ;;IOO 2385.00
MMLL32/ 50 315.00 MMFLLL $2L.00
100432/100 | $599.00 | Tilters MMFL32 $21, .00
Receive / i
Converters MMC28/144 $69.00 6 $105.0n
MMC50/28 $69.00 Various MvaS31§Z i ',Snn
MMC14L/28 $69.00
MMCILL/28 10 | $75.00
{‘;{gﬁ%gﬁﬁfs %g} 20 Attenvator | MMR15/10 $19.n0
MMK1296/TF $159.00
Division of 86235 Canada Ltd.
3680 Cote Vertu, St-Laurent, Québec, Canada H4R 1P8
1-514-337-7255




[€ 3JICOM
SPECIAL SALE

2AT $369
255R $499

Wirw lcom
T1. WIKE

fw ¥ 29
ICOM

rocelver (0.2,:V/20ab typical)

» Sma! About akze of 8 olter bR

FOR THE FM ENTHUSIAST,
THERE'S THE IC.Z55A.
Superb audio coupled with
switchable 25W and 1W out-
puts make the IC-255A the
promiere FM rig-available
today. You can't miss with
dual VFO's, 5 memories with
scan and sven RIT! It's easy to
operate and enjoy too because
of the easy layout of all con-
trols and the large digital dis-
play. FM gets more exciting
avery day, especially with the

“z‘p‘m pCS3000 e ATLRBLE SOON

STANDARD TOUCH TONE MIKE
B MEMORIES

DISPLAY
GREER  BACKUP VIA NICAD

PR

MEMORY

= ALL DTHER FEATURES O

$CS2000 STILL A\mu\u
TONE MI

HRA ano AZDEN intropuce THE sritiant new PCS-2000js
MlCROCOMPUTER CONTROLLED
M

OF PCS2000

ORTIONAL T0M160 ( 160M mod=on unit)

ASTRON POWER SUPPLIES

I%Alm e sl JsSH cpeCTAL ON TOUCH g

s ,,_,,W‘*:;‘W“;m Remote c-mdss FOR WAS _‘??_wﬂ—"

saving swich ¢ Separate built-in = — 4
ApeRNer and microphone  Quaity m

INSUACD MANOLING & BHIPPIAG = HISV-{11 §8 - 2:/C¥

YAESU -

YALSY PRICES AAE

1159
29
29
(513
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17732 TRENSGCIVER.
FP20Y 0.5, w Spky--!
FL707 Ant Tr Dwy Lol
¥72070K Dig VFO Scn!
'ﬁ‘. Shack M! reck-]
Fobile Mounr-—§
TRt Inhv e Am
FI5020M° SPECIAL---$ €
fls"m WARC Dancs-$7
I Standard VP03 2
TV010n D1g Fen PO
FL502 Ant Tuner---
YC90188 Band Scope-
YR9TA RITY LW oecdr!
YRSOIRF Moduel-TV--
¥M901 RSCIT Weymordd
$7501 Spenke:
SEIIP Spkr Po
FIVI0AR 2K Try
6K Bo

4u0
L2990 1,244

should control

Q'!,. onm
Chager,
Compact

Uni,

Pawer output
Frequency covarage:

*NC-3A Quick Charger,
*NC-9B
Chargers,
Speskar/Microphone.
*FLC-2 Leather Carrying case,
*Extra NSPO Battery Packs.

FuS-1 Nices Pac2074
34 Ui ChprtAC o

50
12
5
1258 uall Crzrger—-8 1
Mo Chogr 207 202-8 52
PRy DE-OL Rdpsr 2028 52

PA? 0T-DC Auptr 207
OLHCO MOBILE Quick Chrgr
for 207 & Meck 1LIVE D%

YEIA Hang Pike-

Serv )in 211 297-—4

INSURED SHIPPING 8 HANOLING ADD 2%

LINLESS OTHERWISE STATED. MO SALES

TAX PAYABLE ON SHIPMENTS OUTSIDE Nﬂl

» REGULATION. +05 votis o 1530 10 Al 45ad & fow bee 1o Ngh e Prive
ML C_hON

SHip-off botiom NIC3 ik, 3 sizes
.m(mu‘::q; e HEAVY DUTY @ HIGH QUALTTY ® RUGGED ® RELIABLE ®
Compiets w/BP3 M Cd pack, wal T
charger, fiexibie ant, beX ckp. 2 o
. Scony from
FIAB0R 2m e 558 CUS 009 oetsive CortinOt Shoed
”:;g 0 ALL m:-:tzu e, m“m&“m_“-”“
2K ALY Ma0eBA2YS)
*¥1229R8 Wenorizer--§ 509 B il i
I'I?D7R Synth Mandis$ 459
12028 € Cn aiats.b 269 -mmur’-ummm
FY75aR O 254 Seph 673 * THAEE CONOLCTOR
F1720R) 460 w.d s-px n:r ooltmwn-uﬁ-uu
o F1720 nasg 2N = VOUT & AP METER OM RS- & 25 AETION 19 ANP RESULATER
TE0m ok PERFOMANCE BPECIACATIONE POWER SUPPLY Modal 13-2000
72 Suiteh cax * WPUT VOLTAGE: ¥5 - S VAC T —
€72, 4> Gax Cok « OUTPUT VOLTAGE: 13,3 VOC +0.05 volts ?” 'K:‘; -
2 Grarsalty Aspestadie: 11-35 YOO) X x
802208 Nanitll Secrans o RPPLE Lirn than Sy peak 1o seek (et iead & kow Wow) Saigpleg Weight

"ICS — Intormitiant Com: Sefvica (0% Duty Cycle)
=N s () uw-l
Model | Doty{weps) | (wupe) | WXWXE | Wehe)] e
] » SX1XN s ]'259
E:] » sXnxan MJ’239
% 2 SX9X10M $159
RS-12A 9 2 ‘119
RS-7A 5 7

& fin Pike Plug 36
& Pin Kike Plug 33
7 Pin DIA Plug $6

FT-10120 High Parformanca Dipital
Readout HF Transouiver

Feoturm | FT-10120
* Bulitin AC pawer supply
* Highty otfective nokse blanker, with front panei thre-

* Varisble IF bandwidth uting wo 8.pole fiisers
= Rupged 61488 final tubes with RF negative feodback
FT-207R  Micoprocessor Controlled PLL
Synthesized 2 Meter Handie

2.5 watis/400 mW FM

(per Focal regulations)

*NC-1A
NI7VINCSC  (220v)
*YM.24 Remote
*“Tone Sauekch

F¥337 FK Adpir 502-8 65
PY30E Heyeg for 028 B, Froquency coverage: 160, 80, 40, 30, 20, 17,15,
$2 0C adooly ".\2: o 12, 3nd 10 meters
1 wuzply 103
FA9 Fen for ADa--a§ 3 FOWS Input: SSBICW: 180 warts OC, AM; 50W DC
Serv Man 104 Vs 3
FV-101Z . . Ext VFO
FL-R100Z .. .. .... Linssr Amplitier

nuu& 104 902 107
XF8.

144 — 146 or 144 — 148 MH2

S«wl)-d Accesmories: Aubbor flex antenns and 1 NiCd bav.

XFE.9HC TV 6
XFE.SWCA LV 350Hz--§

K
9GA AN Filter--8 6
Yo

~nsice View — RS-12A-

0.X, CALLAOONK-..

RADN ANATEDS CAL LGOS
1581 €ottlon .
ALL SAIFPING INQLUOED .
U.8. CALLBOK e 27

ore Uscable Antenna for your Money'

g2 !

Mag unr-ry-—--——-.l ] st adromage
Irding arvd Jerer cower of pravier).

&

Introduclng the

PECIALS ON HENRY RADID AMPLIFIE

1KD5 with 3-5002 TUBE REG $995
2KDS with TWO 3-5002 REG $1349

versatile
ink-Reader ™

m’“ “ e Ml Suanar e
~— b for s oy 4047 Oy 15T by
- ety EEREh
PRI . o i e
B"-w-” Xl Compire T features ne
Py 2 WOUSNG COOMDNS Pce Of Lne Shewdaacer (9 s
X ), 303 you ke
S MU O s sV T GO
S e e akind e ToAoR
RN
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WS Cadvang sadF Y = e Eadespeed
Ty S
NG SRy Mo Tito |
SBediensetype SapTing Sl AuSriar! —T—y
o - Oveviarter A
’.&” .00 W 'm.n 200 W3 Sendunan
P e . e 5
e e s 08 pcruminn i ottt
B roasanle andy M charkerent fad  Wanse,
o R A
”m_ - -
2 N
- vy

20304 tpps 3 gates]
165000 wultimetarfobs

ARAL.

Hanabook-
Anteona

80 watty OC

SSB. CW: 180 watts DC; AM, FM, FSK: 80 watts DC

with ste=

U

foceivar

the-art transmitter features, makes our u»o’ -the-l:re F7

902D the ham's droam.

FT-707.

Pawer lppat:

Option:

- Solid stave HF Transceiver
Frmw-cvcomm w, 40 30 20 17, 18, 12, 3nd 10

SSBIN’ 240 wants OC
AM: 80 watts DC

FRB707 Relay Box

FT-720RV
Pawer cutput.

Frequency coverage:

FT-7R0AVIH/ 7R
VHF/UHF Comoutorized Transceivar

10 watts (RY model)

144.00 — 145.99 M
{per local reguiations]

CPUDiptm Tt & Trrwe

77

Top-of-the-Lme A~Maoe Seners
Coverage Commuwr o Lecever
Froquency range 0 15 — 25 995 Wy
Modes  AMIN. M W USE .58 On_FM
Power requiremants  AC *0G 10" 17200/
2201234V SLEL ~2DC 38V
Features: Digise Fraouence J st

FRG-7000 Digitsl Ditpley Communications

=vmmmaodoaomnmum¢w
mrters

Al sy saw sorsTucoon mekar instent band changes
~ 30 Ter 3= orowsag Nagh rellability.

Foaturss : FT400R
* Four memory channets

* Unique synthesizad channel steps
10Hz, 100Hz, and 1kHz tor SSB, Cw
TkHz, 20kHz, snd 100kHz for FM

*10 watts outpiut on SSBICW/FM

Ali-Mode Tracaceiver
Supplted Accesories: Scanning microphone and mobiie

bracket

3 gcmvwee with CPLU Digitst Clock & Timer

F:m

Acloc

Modas:
Frequency
Cireuitry
AC/DC/Oty

Tweitve Mamory Chanres {1 * Optional)

ranga:-  0.25— 20.0 MH:

LSB. USB. CW, AM {AM/ANL)

W10 kHz Read-oul
LSB, USB OW, AM IAM/ANL)
ronge: 05— 299 MH:
13 trensistars, 8 FET's, 2 1.C's.|
and 18 dlodﬂ
Colt K

SUMDRY
ATLANTIC TIME

MIN §$50

P.O. Box 768
Saint John,

Canada E2L 4B3

(500) 652-83783

e American n-::llnlu League

FRG~7 Genersl Coveroge Commmﬁuﬂom Recsiver

!nAu RADIO ATLANTIC

HOURS : MON-FRI 6-11
BATURDAY 11-6
1-5




HL-2000A R
LINEAR _
AMPLIFIER -

HF-1000LP
LOW PASS
FILTER

HL-2000A LINEAR AMPLIFIER

A truly rugged, uniquely Canadian, * Speclal Hammond power

linear amplifier in the Hammond transformer designed for continu-
tradition. Top quality, heavy duty ous duty operation. Rated 1100VA - 60Hz.

components designed for longest * Two 3:500Z Zero based triodes, alr
life performance. chimney cooled. '
General specifications; o
* 2000 vt PEP input S8, 1000 Computer fgﬁ;‘;ﬁ;‘;’“"m’ for
W R i i
:v;h'l}, 1E;Ma,n2'il)MT~{l;{k;:,o ::5'38&“ * Full Pi-L output circuit network for
amateur bands. maximum harmonic suppression.

HF-1000LP LOW PASS FILTER

Designed to eliminate spurios General specifications //
conduction from transmitters oper- * 0to 30 MHz band pass. 7/
ating below 30 MHz and eliminate e Cutoff frequency 32MHz = .SMHz. /

2nd and 3rd harmonics appearing in  * Power capacity 2000W PEP SSB. //

the TV bands when operating in 10, * Impedance 52 ohms Input and output. /

15, and 20 meters.

Hammond POWER BAR

Power Bar is a multi receptacle de-
vice for connecting several pieces
of equipment to a single outlet:

* 4, 6 or 8 receptacle modeis
* lighted on-off switch

» ¢ 15amp circuit breaker
* choice of 6 or 15 foot cord
® CSA approved.

For further information and prices please clip the coupon and malil to;
HAMMOND COMMUNICATIONS DIVISION
394 Edinburgh Rd. N. Guelph, Ontario N1H 1E5

HAMMOND
MANUFACTURING ..

. by )




27 Fever-

ICOM waited while the orhers scramtled 10 pur our @ syn-
rhesized Hand:e Tallkie. ICOM looked of their bells & whisrles, rheir
digiral dispiays. high power consumprons and lumbering sizes
Then ICOM quietly buir ¢ hondheld thar people. nor gimenikers
would like end use

The resulr is 6A Ulrra cormpact unir (the rubber guck is lenger
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Come and
| Get it!

IC-HM9 Speaker/Microphone
Plugs info transceiver and clips on lapel or
pocket. Has PTT button.

Leather Case
High quadlity case to
protect your fransceiver.

/

BC-25U
Wall Charger

Charges BP-3 pack,

BC-30 Battery Charger
Charges BP-3 in 15 hrs,
BP2 or 5in 14 hrs.

Serves as handy stand standard with transceiver.
while charging.

e 7

IC-CP1 Cigarette Ligmer Cord b . : o )

\ ’ﬂ - st TS ik :
\ — N IC-BPS

/ \ IC-BP4 Battery Pack
|c-s|=3\

Baftery Case High Voltage /
Batftery Pack “AA" Batteries.

v‘ : \ FOr use with 6 H|gh Ccpccﬁy
T IC-BP2 Standard Voltage /

IC-DC1 DC Regulator Baftery Pack  Standard Capacity.
Allows direct operation Low Voltgage /
from car battery. High Capacity.

2A Accessories




in the Ham Shack --
POWER TO GROW

Apple is the computer for the radio
Amateur. It can

TR 5 2 . 7/
e Mﬁ@ mﬂw\a
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e send and receive Morse and RTTY
e send and receive SSTV

e help with antenna design

e speed electronic circuit design

e control repeaters

e teach code and theory

e log contacts

Apple 11
Ham Radio Communication Package by C.H. Galfo.
- Send and receive Morse and RTTY with your Apple II

............................................ $27.95
SSTV Communications Package by Galfo.......... 29.95
Pirate: Adventure: ..\ i daissmeisnied s aaaic e it 18.95
Gammon Gambler. ........c.iiiaiiaianerranns 29.95
Super Invader.. . c o avesisssiosss s ey 29.95
Adventureland; sasivivi i s R e i 18.95
MazZe GAME. ..o cvererevrnevooosssossannssasssss 15.95
Apple Stellar Invaders.......ocovviiiiaiineiian 29.95
Apple Adventure (disk).......... .ot 52.50
SALBON L. civrsiv.viviss o g mniommersio s mmnm s myimesse 54.50
Bill Budge 3D Graphics (disk).........coooiviinnn 52.95
OHEIIO . v 01 vos wireiesiomoinieis s miss s s vwssssssamsss 19.95
VisiCalc (Visual Calculator for business). ......... 189.50
PET

MICTOCRESS s ovvivviis s miizentmi S s v e e enreisaie 29.95
Board Games, o b s diis s sa vt icee s i e S e 9.95
AAVERtRreland . . o ovvime e ommse sesineie s nm s vessse 18.95
Checkersand Baccarat. ........covvvneeiniiianes 12.95
Y-S (s | NI e e o Lot R SN R 12.95
TUEL ARG TALBO  « + 00 00 wvrmwismnsssiensivime s eis vie 12.95
TRS-80

Sargon I (CHESR) . v« vvisieiesissasios s msn siomnninensn 45.50
Adventureland . uivc e v sEEE iR EEe v e 18.95
TeXt Processing. . v cccvvvssveviorsoiaioniaitisie 21.95
BLCtrOMICS Lo emss s sivitcim, s amists e s s e smaag v 9.95
Ham Package ... coiiiioroniaiaiisesasnsinie s 9.95
MAXELL 5%’ floppy diskettes - box of 10........ 59.00
SCOTCH 5%’ floppy diskettes - boxof 10......... 65.00
Data Cassettes (C-10). ... .c.cciiiiveiiiviiiienaans 1.39

(ComvPUMART -

1A DIVISION OF EMILE STAYE INC .}

THE PERSONAL COMPUTER STORE

Showroom:
P.0O. Box 6132 Station ] 411 Roosevelt Ave.,
Ottawa, Ont. K2A 1T2 Ottawa

and much more! Apple Starter Systems for as
low as $1749.00. Of all the personal com-
puters, only Apple has 8 expansion connec-
tors for your own interface designs or
factory-built intelligence interfaces.

Apple 11 or Apple II Plus IBK RAM. ...........oovinnnn $1749.00
Apple Il or Apple [I Plus 32K RAM. .............oonennn 1849.00
Apple I or Apple Il Plus 48K RAM. .....oooviiininniens 1949.00
Disk II-Drive OnlY. . coiveee et iiiianianisasansesns 750.00
Disk II with controller (DOS3.3). .. ..iviiieinnnninnnan 750.00
DOS 3.3 Upgrade i uoai =is s wmen i ialo sumiais e el o e 79.00
Electrohome Video Monitor (9" B&W).............cooitn 289.00
Vinyl Carrying Case. i .-« uisewiessumansnmeveayesssessssss 49.00
16K Memory EXpansion. . .....vviiviiiiiieeraeeenannenes 125.00
Cebtronics 779-2 Printer with Interface................ ... 1895.00
Silentype Printer. .........ccovureiiiieiaiiieaaniienines 850.00
Modem IIB with Ihterface. .......c.covviiiiiaeinenenennn 575.00
D.C. Hayes Micromodem. . .........ooovnineirarnnennns 549.00
Clock Calendar Card.........c.civevmevisissorareansanes 395.00
Graphics Tablet. ... ....coviviviieariieiieaeeiiennaans 1050.00
Tape RECOTALT - . . «v.ois s sme ssimmny siasinis s o s sines s 06808 79.00
Prototyping Hobby Card..........coooiiiiiieiiniinnn.. 35.00
Parallel Printer Card. ., .....covvvvieiriiinminineinians 275.00
Communications Card and DB25 Connector Cable.......... 295.00
General Purpose Serial Card - RS232........coiviveninnn. 275.00
Language System with Pascal...........ooooiiiiiiinan 695.00
Applesoft Il Firmware Card.......ooooevvenirineene.es 275.00
Integer Card for Apple IIPIus. . ...oovviviiiiiaiiiianans 275.00
| 263 4 21 1 RPNy SPOp SN 275.00

Ottawa’s first Apple dealer is always ready to help you select
the microcomputer for your needs. We carry systems from
several manufacturers, from $250 to over $6,000. Also the
Godbout and SSM range of plug-in boards for $-100 and other
popular computers, not to mention books and magazines,
software and supplies.

VISA and MasterCharge are welcome, and yes, we will ship
COD with a 15% deposit.

Please send me more information on:
T Books [ Apple J[ O PET/CBM
= Software ] Computer Supplies

Name Call

Address

Postal Code
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2 METER
FM
TRANSCEIVER

P KENWOOD

BUSY v P

Eiaad
THEXR 4R ET Y beS Ieei———

Kenwood’s remarkable TR-7800 2-meter FM mobile transceiver provides all the features you could desire for maximum

operating enjoyment. Frequency selection is easier than ever, and the rig incorporates new memory developments

for repeater shift, priority, and scan, and includes a built-in autopatch DTMF encoder.

15 multifunction memory channeis, easily
selectable with a rotary control

memorize lrequency and offset (£600

kHz or simplex)

M14  memgnze transmil and receive frequencies
iraependently for nonstandare ofiset

MO prs nannel, with simplex, 600 iz, or

andard olisel operalion

M1-M13

Internal battery backup for all memories

Allmemaory <
reainec
WOO0d- s
side TR

nels (including transmit oftsetr are
four AA NiCd batteries (not Ken-

Priority alert

MO memaor

s prionty channel "Beep” alerts cpera-
lor when s:gnal appears on priority channel Operea-
tion can be switched immediately to prionty channet
with the push of a switch

INTRODUCTORY PRICE

$539%

o

OCX\ ?GLENWOOD TRADING COMPANY LTD.

278 East 1st St., North Vancouver, B.C. V7L 1B3
If you have not yet received our latest catalogue

3\ =
\‘,\6 =

FEATURES

Extended frequency coverage

143.800-148 945 MHZ in swilchable 5-kH2 ot 10
kHz steps

Built-in autopatch DTMF (Touch-Tone ) encoder

Front-panel keyboard

For trequency st on, lransmit affset selection,
memaoty prog@ramang, scan control, and selection
of autdpatch gncoder tones

Autoscan

Entire band (5-kHz or 10-kHz steps) and memornes
Automatically locks on busy channel. scan resumes
automatically alter several seconds, uniess CLEAR
or mic PTT butlon 1s pressed to cancel scan

Up/down manual scan

Entire band (5-kHz or 10-kHz steps) and memornes,
with UR/DOWN mcrophone (standard)

Repeater reverse switch

Handy ior checking signals on the input of arepeater
ar for determining o a repeater 13 "upside down”

Separate digital readouts

To display liequency (both receive and fransmit)
and memaory channe!

Selectable power output

25 watts (HI)/5 watts (LOW).

LED bar meter

For monitoring recelven signal ievel and RF output.
LED indicators

To show: ~800 krz. simplex, or -600 kHz transmitter
offset, BUSY channe!, ON AIR
TONE switch

To actuate subaudible fone module (not Kenwood-
supphed)

Compact size

Depth 1s teduced substantially.
Mobile mounting bracket

With quick-release levers

Note: On Front Cover of Cat # 19 our Phone No. should be (604) 984-0404.

write for your free copy, today.

Og )
ORDER DESK R No W

(604) 984-0405

11



February Clearance Sale . Save up to 30%

Bearcat®

PROGRAMMABLE !
SCANNERS

__ MODEL 13-510

Bearcat 210 Reg $459.  Special $379 )
Bearcat 220 Reg $629,  Special $539
Midland 13-510 Reg. $699  Special $499

Full 2-Meter Band Coverage with 800 Discrete |
Channels, L.E.D. Frequency Readout

P.L.L. synthesized tuning for 400 frequencies in 10 KHz steps between [
144.00 and 148.00 MHz, plus a pushbutton 5 KHz shift-up to deliver 400
more. Operate simplex or repeater with 4 available offsets (+600 Hz
supplied). Dual conversion receiver has multiple FET front end, helical [Ea
resonator, monolithic crystal and ceramic filters. Transmitter is rated for B ; R e
25-watt output power, switchable to 1-watt. Fully modular construction . i R ol I\ AP
includes S\*'R and polarity protection circuits, internal DC filtering, elec- : —

tronic switching. Connectors provided for tone burst, discriminator meter,
external speaker. Metal cabinet is 2%' x 6-13/16" x 9%"".

DROP A NOTE
KENWOOD SPECIALS FOR A QUOTE
o $885. MFJ-40T and MFJ40V 40 mir QRP TX with
TSNS s assamsmuscasamnsanan s WHesEeEns $1039. VFO Special $75.00
TS-83OS ............................. $1289 M}—J_962 . ]5 K“r tuner w ”.h S\\R Brldge
|2 TG T Y0 3 $639. Reg. $269. Special $229.
'II;R32300(}){X ............................ gigg ME 1484 mstmory keyer $198.
De'mo price -S-‘;-Z-g- ....................... . MFJ_482 memol_y keyer $l39'
- 2  Keye 119.
YAESU RADIOS MF]-A81 memary Ke yer 5
MF]J Digital 24 hr clock $47.50
|57 0 105 5741 B L $1275. : s
Bencher BY1 Key $58.50
|2 U 7 v O R S e $1699. S—
Bencher BY2 Key $69.50
FESIOT icesvon soirs 5ie @i aaemnsas Sue 5l o $1169. .
FT-207R $449 Brass Pounder Key $5.50
FT-227RB ............................. $589. CDE 3 amp P\\r Suppl.\ $59.50
TR e : PL.-259 connectors Dozen $10.50

H.C.
MacFarlane Electronics Ltd.

R.R.#2 BATTERSEA, ONTARIO. PHONE: 613-353-2800 VE3BPM

n— YOUR ONE-STOP HAM SHOP :
— ANTENNA SYSTEMS INSTALLED WITHIN RADIUS 150 KM. m
r | EXPERTISE FREELY GIVEN ANYWHERE

12



312 Parkdale Ave.Ottawa,

' ACKID 813-728-1821
n AD ID MONDAY TO WEDNESDAY 8:30 A.M. TO 5:30 P.M.,
THURSDAY & FRIDAY 8:30 A.M. YO 9:00 P.M.,

SATURDAY 8:30 A.M. TO 5:00 P.M.

.

ESU

The radio.

THE FT-207R HANDIE CHECKLIST

] TA-2 telescopic whip antenna ] NC-1A 15-hr. desk charger

[] YM-24  speaker microphone [[] NC-3 4-hr. quick charger

[[] LEC-7 leather case [] NC-9B wall charger

] FSP-1 external speaker ] PA-2 mobile battery eliminator/charger

[] MMB-10 mobile mounting bracket [ FBA-1 battery sleeve
[] FTS-32E CTCSS/burst encoder  [] NBP-9 battery pack
[] FTS-32ED CTCSS encoder/decoder [] FEP-1 earphone

13



Letters:

RADIO SPECIALISTS
FOR CUSO

As you may know, CUSO is a
private, charitable organization
working in the field of inter-
national development. Its major
activity is the recruitment, selec-
tion and placement overseas of
suitably qualified and skilled per-
sons in response to specific re-
quests from governments and
agencies in developing countries.

CUSO has been asked by the
Government of Mozambique to
recruit two radio specialists. A
brief job description appears
below.

These positions may appeal to
one or two members of your
group. They offer the opportunity
to make an important contribution
to the development of the com-
munications infrastructure in
Mozambique. They also offer an
unparalleled opportunity for per-
sonal development through cross-
cultural experience.

In addition to the (usual) terms
of service... CUSO will also cover
the cost of a Portuguese language
training programme.

May I ask your assistance in
making known the job described
on the attached sheet... Further in-
formation can be obtained from
this office.

Job Description: Radio
specialists are needed to work in
the Telecommunications and Elec-
tronics Unit of a national govern-
ment company, Electromoc. Work
is in service and installation and
technical assistance for two-way
radio systems, HF, VHF Radios,
marine electronics, telephones for
~ PABX systems within other com-

panies. The job will involve work
in the shop on systems, and also in
the field.

Suitable candidates would also

be expected to do on the job train-
ing, both practical and some
theoretical teaching with the other
workers. At present in the unit
there are a total of 10 technical
staff of whom only three are
technicians. However, some of the
remaining seven have potential to
train as skilled workers.
Qualifications: Radio
specialists with training and ex-
perience in the operation and
repair of two-way radios.
Cam Bowes
Recruiter, CUSO
33 Saint George St.
Toronto, Ont. M5S 1Al

VE3FXT
I noticed the query (Jul / Aug
TCA) by Bruce VE2QO re George
VE3FXT. Have QSO’d him many
times as HS4AMI but have neither
requested nor received a QSL from
his Thailand QTH.

Gib Walker VE3BGX
Greely, Ont.
That is fair. If you don’t ask
for one, you may never receive
one. Most DX globetrotters ask
for money to be supplied with any
request for QSL cards. This is only
fair when you consider all the costs
involved. Even a thousand re-
quests for information can add up
to $100 worth of expense. No-one
should have to foot the bill for

someone else to paper his walls.

TCA WELCOMES LETTERS
TO THE EDITOR. PLEASE
"SEND ALL CORRESPONDENCE

TO EDITOR TCA,
1082 APOLYDOR AVE.,
_OTTAWA, ONT. K1H 8AS.
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JAMBOREE ON THE AIR

For the past 23 years the Boy
Scouts of Canada in conjunction
with Scouting around the world
have been involved in Jamboree
On The Air, an opportunity for
boys to learn more about Amateur
radio and the communication field
in general.

The purpose of my letter is to
begin what I feel could be an im-
portant dialogue between the
Canadian Amateur Radio Federa-
tion and Boy Scouts of Canada.
JOTA has proved to be a suc-
cessful event in Canadian Scouting
with a great deal of participation
by both Amateur radio operators
and the Scouting membership.

Closer co-operation between
our two organizations could only
be of mutual benefit ... we must
identify areas in which we can
work co-operatively together in
promoting Amateur radio to more
young people.

Phil Newsome

National Program Director
Boy Scouts of Canada
Ottawa, Ont.

Having participated in the
Jamboree On The Air as both a
Scout and an Amateur, I can see
that our mutual co-operation
could only benefit both of us.

RARE NICADS

In some areas handy-talkie
owners are having a hard time fin-
ding rechargeable nicad penlight
cells, The scarcity, according to
one radio store owner, is the result
of the popularity of battery
powered Christmas toys and
games. People are catching on that
a small charger and nicad batteries
are a better buy than the
disposable alkaline and carbon
types.
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Last Call for the Queen?

By Garry Hammond VE3GCO

If you are like me and missed
having a QSO with GB5QM in
1967 when the Queen Mary was
making her last TransAtlantic
voyage on her way to resting in
Long Beach, California, you will
want to get busy checking your
radio for W6RO.

W6RO may soon be silent on
the airways, according to an article
in the Kitchener-Waterloo, Ont.
Record: ‘Queen Mary may end up
in scrap yard’.

Actually operating from the
Queen Mary as an active station,
W6RO is frequently on 10 and 15
metres from 1700 to 2300 GMT.
21.275-21.325 and 28.500-28.600
seem to be your best chance to
QSO the Queen. Yes, there is often
a pile-up, but that helps for two
reasons. You are attracted to the
frequency, and you’ll appreciate
the contact all the more if thereis a
bit of a challenge. Signals are good

.. W6RO has a completely outfit-
ted wireless room plus rotatable
beam antenna.

W6RO QSLs with a beautiful
card. The Queen Mary Facts on
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AMATEUR RADIO OPEAATION ABOAAD THE B.M.S. QUEEN MARY
fRequested by the Associated Radio Amoteurs of Lang Beach ond the City of Long Beoch. GBSOM was the
only omoteur radio stotion ever bcensed for operation aboard the Queen Mary: this waos for the Last
Voyoge. it wos the first tme Americans were licensed to operate aboaord o British ship X
WORO. the club station. was operated aboard the ship on February 21, 1971 as the ship wos moved from
dochside to her present locotion ot Pier J

started on Aprd 22, 1979 Operating every dag. this 1s the aniy continuing public demansirotion of Amateur
Aadio in the Unted States

15

Operotion of the reconstructed Wireless Room by the Rssocoted Radio Amateurs of Long Beacdh wos offially



More on CARRC

Research Continues

The Canadian Amateur Radio
Research Club, was formed in
June 1979 in a great hurry when it
was learned that we had the oppor-
tunity to fly a package on a high
altitude balloon. We had only
three weeks to decide on the
package, design it, test it and have
it flight-ready. With the help of
about a half-dozen individuals it
was decided that we would fly a
simplex repeater and a 432 MHz
beacon to facilitate ‘balloon-
bounce’ communications.

The simplex repeater consisted
of two DT-85 Marconi trans-
ceivers back to back. The input
was on 147.33 MHz with a down-
link on 144.33 MHz; the uplink
was on 144.33 MHz and the out-
put on 147.33 MHz. A control
system was designed and built
which ensured that each receiver
section was switched OFF while
the opposite transmitter section
was operating. The antenna
system consisted of a pair of
modified dipoles.

The ground station was com-
prised of an ICOM-280 transceiver
driving a KLM 70 watt linear
amplifier. A Sinclair Q 202 G
duplexer was included for isola-
tion. The ground antenna system
was a 4x6 element yagi array
designed and built from scratch
and mounted on a pedestal for
orientation in azimuth and eleva-
tion. This station was set up in the
control tower at the old Gimli Air
Force Base.

The helium-filled balloon itself
was of 0.5 mil mylar construction
with an inflated volume of 1.5
million cubic feet and designed to
carry a 1200 1b payload to a height
of 120,000 feet. To put this into
perspective, imagine flying a large

condominium to a height of 22

miles!

At 00:12Z on July 27, 1979 the
balloon lifted off -- about as ma-
jestically as a soggy sausage! Half
an hour into the flight when the
balloon was at about 30,000 feet,
Amateur operations commenced,
initially with the more local sta-
tions being worked but eventually
at 102,000 feet to stations in excess
of 400 miles radius.

Initially the balloon’s track
was to the east, but as it entered
the lower stratosphere, the track
became westerly, and after a total
flight time of about 15% hours the
flight was terminated over Broad-
view, Saskatchewan. A search
team quickly located and
recovered the Amateur package
which was safely returned, un-
damaged, to Gimli the next day.

The entire project was a suc-
cess and gained for us recognition
from the scientific and industrial
communities. A post-flight report
is available on request.

Since that first flight we have
grown in size and expertise, and
our membership ' extends from
Alberta in the West to New-
foundland in the East. It is hoped
that very soon we will have
members and input from every
province. Members have input on
any project.

At present, members from the
Greater Winnipeg area, together
with an Ottawa chapter, are work-
ing on a flight experiment expected
to be included as a passenger on a
balloon flight during the summer
of 1981. The design of the package
calls for:

1. A microprocessor which will
act as the control centre for other
experiments on board. This will
demonstrate that programming
and execution can be controlled
from the ground. Commands will
be transmitted from the ground to
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activate various functions of the
experiment, e,g. to turn equipment
on or off, etc. Command verifica-
tion and analogue data from the
experiment, e.g. temperatures,
supply voltages, etc., will be
transmitted back to the ground via
Pulse Code Modulation (P.C.M.).

The data transmissions will be
decommutated at the ground sta-
tion and the data analysed in real
time. Magnetic tape recordings
will preserve the data for further
analysis at a later time. .

P.C.M. Format. 1.5 kilobits
per second, bi-phase level. Main-
frame length, 20 words. Word
length, 9 bits (8 data bits + 1 bit).
Sync. word length, 18 bits.

The P.C.M. will be transmitted
on an F.M., subcarrier, frequency
modulated on the main telemetry
down-link. J

2. The radio experiment will
consist of?:

(a) a 2-metre duplex repeater
with input on 144,33 MHz and
output on 147.33 MHz.

(b) a 10-metre to 2-metre
transponder. This will consist of a
10-metre SSB input with a 2-metre
FM output.

(c) a UHF beacon, tone
modulated. -

(d) a television camera to pro-
vide live pictures from the balloon
in flight and to provide informa-
tion on balloon behaviour during
all flight phases. This experiment
is optional as a wide-band
transmitter is not available at the
present time.

It is hoped that we will be able
to publicise the next flight rather
better than the last. However, as
ground wind conditions are quite
critical during the balloon launch,
it is not possible to predict the date
and time of launching.



Italian EAR‘“-

The Italian Saga was ap-
proached with some caution, on
26th November 1980. 14170 kHz
was selected as a pro-tem frequen-
cy to try and contact Italy if possi-
ble, realizing at the onset there was
no third party traffic allowed.

C.Q. Italy was called and many
Canadian stations were on to help.
Among them, VE2DM, VE3SW,
VE3BFW, VE7S8G, VE20G,
VE3FKK, plus many others.

Over the period, contacts were
made with I8CAY, I2VUC,
I0JVB, and I3MNR but for
various reasons they could not
continue for any length of time.

During this time, mention
should be made of the special ef-
fort put out by VE3DNM, Max,
and VE3JUC Tom, both of these
Amateurs spoke Italian, also the
offer of help from VE3HGZ Roc-
co.

VE3IOR took on the job of
liaison between Toronto, the Na-
tional Italo-Canadian Congress
who were co-ordinating the infor-
mation. Also he had to collect the
information from my contacts on
80 and 40 metres.

VE3AUM Ron came on later
from Ottawa, and offered me
relief once we got going.

Eventually 20WT of Milano
offered to try and get another sta-
tion and start a schedule. Ap-
parently it was going to be ok to
take information from Italy. It
was decided not to accept personal
messages because of the downed
telephone lines, and the im-
possibility of delivery.

I8UDB, Dominic of Naples
came on the frequency and offered
early details of the towns and
villages in the devastated area.

Dominic was an excellent
operator and 123 lines of informa-
tion was taken. i.e.;

Santo Stefano del Sele. Dead §. In-
jured S.

QUAKE

the letter D only was used and the
letter W for injured to avoid con-
fusion between I and one in copy-
ing. A short explanation was given
before we commenced.

No problems were en-
countered, the propagation being
perfect, and so it was to be
throughout the whole operation.

All the information was then
fed to Toronto and Ottawa by 80
and 40 metres, many of the Com-
sont Net members participating.

The local Italian Consul, who
sat in on some of the sessions in-

formed me later that there were :

only four families who had
relatives in the area and that they
had phoned from Italy.

Peore 2OWT proved to be our
regular contact from there-on, his
operating technique was excellent
and concise.

Since propagation opened up
usually after 1800z and died before
2300z. His schedules had to be
precise. Some of my co-operators
like VE3BFW, and VE2DM with
myself would sit on the frequency
and up would come I20WT
precisely on time.

One minor disaster was ex-
perienced by one of the Canadian
Amateurs, VE3AUM Ron, went
off the air in the middle of a
sentence, the group was now so
closely co-ordinated that another
Ottawa station phoned Ron to
find if he was o.k. Ron’s exciter
had failed, so we had to carry on
with no relief.

As it was necessary to be away
from the rig on the Monday week
of the 1st December, I arranged
for iwo other Amateurs to fill in
until 2000z. On my return, a
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Toronto station informed me he
had been trying to phone me to let
me know that 20WT was on fre-
quency, calling for me. It seemed
everyone was ready to help.

The next days saw a further il-
Iness of information on the
tragedy was handled. Telex, and
phone numbers and information
on persons credentials re aid to the
stricken area.

We heard the story of the boy
of 10 years being rescued after 137
hours.

The eight villages that would
be no more!!

The sadness of the church of
San Phillipo, with the Priest, his
father, mother, and aunt all killed
in the collapse of the church, plus
the little Luisa -- only six years old.
And so the numbers of dead, miss-
ing and injured climbed.

The final big list handled was
103 lines long. Mention should be
made of I2ZOWT uncle I1RZA,
who spent three days assisting in
the Irpinia, centre of the zone and
the other Italian Amateurs who
went in with the army and were
relieved after many days by other
Amateurs.

All in-going traffic on a per-
sonal basis was going through Red
Cross via commercial channels.
Rome was compiling computer
lists for check purposes. Commer-
cial communications in the
stricken area was down. Amateurs
were operating and handling of-
ficial traffic. I2ARI a station of
the Amateur Radio Italia was co-
ordinating and I20WT was able to
contact him when necessary.

The last two days showed that
official communication was being
restored and on the 5th December,
Peore informed me that the Italian
Government had said to stop
emergency operation as of 1100z.
The telephones were now working
between Naples-Milano-Salerno
etc,, and we said goodbye for the
present to our now very good
friend Peore I20WT.

And so it ended. We hope it
never happens again.

-Rowland VE3AML



In early September 1939, a few -

days before Canada was officially
declared at war, Eric Adams, then
VE3ALG, like other Amateurs
received a document from Ottawa.
He recalls this as a beginning to his
career as a secret agent.

The document said “‘I hereby
notify you that your Amateur ex-
perimental station licence is
suspended forthwith, and direct
you to completely dismantle and
render inoperative all equipment
installed in your station.”’

Such were the communication
capabilities of private radio
transmitting and receiving equip-
ment of even the most modest sort
that they could readily be used for
clandestine purposes. Radio com-
munication in wartime could lead
to defeat or victory, triumph or
disaster.

This fact brought about the
recruiting and training at Camp X,
or a number of Canadian Amateur
radio operators to assist in the in-
terception of the incredible volume
of enemy secret radio activity that
was to spring up in all parts of the
world, and which would play a
major role in shaping the war.

I was one of the radio monitors
regruited by the British intelligence

The Camp

Papers

agency headed by Sir William
Stephenson. Its cover name was
the ‘‘British Security Co-
ordinator’’ office. In my case, I
spent most of my war years in
South America. Simply stated, an
Amateur radio operator is an ideal
candidate for handling clandestine
radio activity of any description,
be it interception or the actual
transmitting of traffic. The radio
Amateur likes and understands his
hobby, he’s good at solving
technical problems and keeping
equipment running without seek-
ing outside assistance. He is
already capable of sending and
receiving Morse code efficiently
and needs only to be trained in the
specialities of handling clandestine
radio messages.

In early 1942 I trained for two
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or three months at a camp on Lake
Ontario, the famous ‘“Camp X"’,
where 1 was a member of the first
wireless class. Later the same year
I was on my way to Caracas,
Venezuela, where I was located at
the British controlled oilfields, ata
place called El Mene, a tiny com-
munity in the jungle near
Maracaibo.

While in Venezuela 1 was one
of a team of two BSC monitors.
My colleague was another Toronto
radio Amateur who later went to
Trinidad while I went much far-
ther south to Santiago, Chile,
where I remained until the end of
the war.

Other Canadian radio
Amateurs from Camp X who took
part in this South American ven-
ture were stationed at Bogota,



Colombia; Quito, Ecuador; Lima,
Peru; Buenos Aires, Argentina
and Montevideo, Uruguay.

The importance of clandestine
radio communication to the enemy
war effort can be simply explain-
ed. There is probably no more
perishable commodity than infor-
mation gathered by spies. As the
war progressed, it was commonly
taking a month or more for
various secret couriers and
methods to relay information
from enemy or neutral territory to
Germany. With radio, the actual
transmission took only seconds or
minutes.

The significance of South
America was due in part to the fact
that a difference in attitude toward
the war, fewer heavily-populated
areas and other factors made it
easier to maintain illicit radio sta-
tions with less chance of detection
or interference from authorities.

There was also the fact that
radio signals tend to travel better
north-to-south than east-to-west
across the Atlantic. Thus smaller,
low-output (more easily hidden
and harder to locate) illicit
transmitters in the U.S. were used
to send information on ship
movements and other vital infor-
mation to South America for
relaying by means of more power-
ful transmitters to Germany.

In the clandestine radio
‘business,” you have an ‘out sta-
tion” which is secretly located in
enemy or neutral territory, and
you have the main station back
home which is called the ‘control’,
or sometimes ‘home station’.

Hamburg, or more properly
Wohldorf just outside the city
limits, was the controi point for a
vast volume of German
clandestine traffic. Working from
underground bunkers, this went
on unabated, even during the time
that Hamburg was being turned
into rubble by Allied air attacks.

I used to listen with amaze-
ment, night after night, to
clandestine radio circuits working
back to Hamburg, as a time when

the city was little more than a blaz-
ing ruin.

In fact, one of my main
priorities was monitoring a circuit
which in BSC parlance was iden-
tified as 13 / 43 and it meant a
change of frequency to 10,400
kHz. I'd been supplied with a
whole list of these frequency
change signals (although there was
a tendency to use only a couple of
them) and I knew exactly what was
meant by these cryptic two-letter
signals, usually used when recep-
tion was poor at one end or the
other.

Today, nearly 40 years later, |
still think of 5:30 p.m. as the time
13 / 43 came on the air, sometimes
seven days a week. It was one of
the most professional operations I
monitored. With the out-station in
Argentina, contact with Hamburg
would sometimes be made within a
second or two and the traffic
started instantly. You had to be on
your toes.

Oddly enough, if reception was
first-class for me I wasn’t very
happy, because this nearly always
meant that the Hamburg operator
would have trouble from weak
signals, and since 13 / 43 didn’t do
much fooling around the transmis-
sion would be abruptly halted.
They might first try a change of
frequency but often they got
trickier still by throwing in a time
lapse as well. Thus, they might go
off the air for two hours and come
up on a different frequency.

Clandestine radio traffic was
always in five-letter cipher groups.
Only in rare instances was
anything else used, although in

“Clandestine radio traffic
was always in five-letter
cipher groups.”
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one of the most dramatic moments
of my entire wartime activity, and
at something like 3 a.m., a station
1 was monitoring came up with the
incredible message in plain
English, “‘I have lost my code
book’'! -

The use of plain English (en
clair, as non-coded messages are
called) deserves explanation.
Operators of German clandestine
stations were taught an assortment
of English phrases and words for
occasional or special use.
Presumably the idea was to give a
casual interceptor the idea that he
was listening to an American or
British service and thus move on.
It was a futile, almost silly device,
because the sending style and other
operating techniques of a
clandestine station were such that
you had recognized what they were
long before they transmitted a
couple of words in English.

I had no idea of the
significance of this circuit, beyond
the fact that I’d been told that it
was of the highest importance. It
was operating on a low frequency
and signal strength was good, sug-
gesting that it was a communica-
tion from a relatively nearby point
and intended to be received at
close range. An example would be
an agent in Chile or Argentina
signalling to a submarine off
shore.

Although monitoring activities
spanned, theoretically, a 24-hour
day and there was no other BSC
operator in Santiago, [ still had
free time to acquaint myself with a
totally foreign world. During the
war, travel to South America from
North America was limited largely
to people related to the war effort.
Flight down was on DC3s; slow-
flying aircraft that left at daybreak
and flew until dusk, stopping only
to refuel.

A flight from the top of South
America to Santiago involved
three days’ travel. There was no
after-dark flying and there were
times when planes were grounded
by the weather for days. Once,



during my stay in Santiago, flights
over the Andes to Argentina were
held up for a couple of weeks. On
my flight down, incidentally, I had
the unique experience of having a
German agent as my seat partner,
a fact I didn’t know until later.
While I got off at Santiago, he
continued to Buenos Aires where
he was arrested. All this reached
me later through my BSC station
boss. I had a few anxious
moments, of course, trying to
recall if I’d said anything in-
discreet, although my recollection
was that this man had shown no
more than the most casual interest
in me and had asked no questions
of significance.

Then there was the time 1
awoke in the bedroom of my San-
tiago boarding house in the middle
of the night to realize that the door
was creeping slowly open and with
someone obviously on the other
side. For a person in my line of
work it was an alarming moment
and taking into account my doubt-
ful skills at unarmed combat dur-
ing my brief training at Camp X I
decided it would be best to get out
of bed and at least die standing up.

I leapt out on the far side and
switched on the light. There, in the
half-open door, profusely
apologizing, stood a young man in
the gray uniform of a private in
the Chilean army. He’d been
upstairs ‘visiting’ the maid, and in
attempting tofind his way back to
the street in the darkened
household he’d become confused
and was opening the wrong door.

A much more serious incident
took place during my brief stay in
Venezuela. My colleague and I, on
our way from the British Legation
to where we lived in the suburbs,
became aware that a man seemed
very interested in us. At the bus
station, he stood watching a few
yards away. Buses came and went
and he got on none of them. Final-
ly, our suburban bus pulled in and
to test our suspicions we ignored it
until it was pulling away. Then we
raced to the open back door and

leapt aboard. Our follower did the
same thing at the open front door.

We lived virtually at the end of
the bus line, and near this point we
and our suspicious companion
were the only remaining
passengers. It was a bit like
something from a Hitchcock
movie,

So we tried our ploy in reverse.
The bus reached our stop and
paused. No one moved. Then as it
picked up speed we jumped off at
the back, raced across the road
and down our dark street. We
heard running footsteps behind us
but they hadn’t yet reached the en-
trance to our street and in the re-
maining seconds we hid behind
some large bushes.

The footsteps raced by and
faded away. We crossed the street
to where we lived and got safely in-
side.

“I decided it would be best
to get out of bed and at
least die standing up...”’

Next morning our BSC station
chief listened with interest and
eventually showed us a series of
police mug shots. We identified
our travelling companion. He was
well-known and dangerous.

The conclusion was that it was
probably a case of mistaken identi-
ty on the part of our pursuer.
There’d been recent activity in
which jewellery, intended to be
smuggled to Spain to help finance
the Axis war effort, had been in-
tercepted and confiscated because
of a BSC tip-off to local
authorities. It was felt that our
follower may have believed that
we’d been involved and was out to
even things up.

Not all my activities took on
such a James Bond touch. In San-
tiago, for example, as the only
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electronics person on the premises,
I was viewed as a repairman for
the hearing aid used by the wife of
the British ambassador. She was a
charming and delightful woman,
but obligated to carry around a
hearing aid, which in those days
was a cumbersome box several
times bigger than today’s portable
radios, and which from time to
time had things go wrong with it.

The people of Chile were in-
tensely democratic and law-
abiding, a fact which makes
today’s situation all the sadder.
Day or night, I went without fear
to almost any place in the city. I
was never involved in, or even
witnessed, any sort of real
violence.

Once, on a Chilean street-car, I
was amazed to hear (in startling
contrast to the Toronto of the 40s
from which I'd come) its poorly-
dressed conductor telling off a
drunken passenger. He told him he
should be ashamed, that his con-
duct was dishonourable.

The attitude of Chileans
toward the war varied. Some were
distinctly pro-German, others pro-
allied and many were somewhat
neutral. On balance, in Chile, the
population favoured the Allies. In
movie theatres which specialized in
running “continuous showings of
news reels (rotativos, they were
called), as opposed to theatres
which showed a feature picture on-
ly, and at specified times), the au-
diences commonly applauded
when Roosevelt or Churchill ap-
peared on the screen.

During my vactions I travelled
to Argentina and Uruguay and
coming home I went up the east
coast for a quick look at Rio de
Janeiro and a couple of lesser loca-
tions.

I very much liked South
America. I am saddened at the
vicious inflation and the military
dictatorships that are so prevalent
there today.

[ don’t think I'd want to go
back now. It would be too depress-
ing.



Request for

lllegal Operations Reports

In June 1980 an article on il-
legal operations was printed in
TCA . Since then several letters on
the increase of illegal operations

- have been received.

A forum on this topic is to be
organized for the 1981 National
Symposium in Winnipeg. To do
this and present a case to the pro-
per officials, CARF needs infor-
mation. All Canadian Amateurs
are asked to send reports on the

following topics. To facilitate
handling these reports, please use
the format given. You may
duplicate this form or use your
own.

Reports are requested on the
following:

I. Illegal operations in the
Amateur bands involving Cana-
dians.

2. Illegal Amateur-type opera-
tion outside the Amateur bands in-
volving Canadians.

For those who do not consider
this a problem, please tune below
the ten-metre band and see the il-
legal Amateur-type activity.
Reports on this spreading to the
band edge of 20M have been
received. With the proposal for
hobby bands, the pressure on our
frequencies and indeed our hobby
will be obvious.

Ron Walsh VE3IDW

Reporting Station:

Name:

ILLEGAL OPERATING REPORT

Call Sign:

Address:

Report No.

Home Telephone:

Reporting Station
Station(s) Identification:

Office Telephone:

Frequency:

Name: (If known)

Location (Include address if known)

Bearing to observed station (If address unknown)

Date:

Time Started (UTC):

Transcript of Illegal Transmission (If extensive, give summary)

Time Finished (UTC):

Comments:

Illegal Operations Report
R.E. Walsh VE3IDW
763 Safari Drive
Kingston, Ont

K7M 6W1
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CONTEST CALENDAR

February i

7-8 RSGB 7 MHz SSB

14-15 YUDX WW Contest
21-22 ARRL DX CW
21-22 REF SSB
28- 1 Mar. RSGB 7 MHz CW
March

7-8 ARRL DX SSB

14-15 RSGB Commonwealth CW
21-22 CARF Commonwealth
Phone
21-23 BARTG RTTY
28-29 CQ WPX SSB
April
25-26 CQ WPX CW

I write this the day after the
first running of the Canada Con-
test, and ] must say I was impress-
ed with the ievel of activity.

The overall winner (if we can
get him to submit a log) will be
VES5SDX,. who was handing out
serial numbers in excess of 1100 at
the end of the contest, more than
300 ahead of his nearest competi-
tion. Of course, his score will be
determined by how many US sta-
tions he worked and his
multipliers, but Jim will probably
win.

As well, VE4VV is alleged to
have swept ten metres single band.
Some of the major all-band con-
tenders were VE7CNY, VE3GCO
and not many others. As for multi-
single, VE7WJ manned by Henry
himself and VE7BBQ did quite
well making about 600 QSOs and
falling three QSOs short of a five-
band Canadaward in the process.
Peter VE7BBQ is quite convinced
that if the activity was there, a six-
band Canadward is possible, as

THE CANADIAN

Contest

Dave Goodwin VE2DZE, 4 Victoria Place, Aylmer,

Quebec JOH 2]3

VE7WIJ worked coast to coast on
160M.

I was happy to see so many
non-competitors helping some of
us out with points, but there were
also those who, not appreciating
our method of enjoying Amateur
Radio, tried to obstruct the con-
test.

One general comment was the
lack of VES8s. I did not hear one,
except VESRCS who was too busy
running patches to the south
whenever I heard them.

The Yukon was well-
represented by VY1AL, VYICM
and VY1AU. I do wish they were
more active on the low bands. At
time of writing, I know of only
two claimed scores, VE3GCO with
about 295k and VE2DZE with
203k.

If you have any comments on
the rules, please let Peter VE7TBBQ
know, as he is the adjudicator of
this contest. Please remember that
one of the founding ideas of the
contest was to get Canadians
working Canadians, and any
foreign activity is pretty much an
afterthought to the main contest.
The points differential' should il-
lustrate this.

A few final comments about
the contest should include ques-
tions about where the big winners
were from the Canada Day Con-
test. If you look down the winners
of the July Contest, where were
they in December? I was impressed
with the level of CW activity, as
for manv people CW was a source
of multipliers rather than QSOs.

We should also thank some of
the USA participants like K6XO,
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WsSIW, WASQBO and others
who, despite the frustration of not
being able to work Canadians on
Phone. All in all, it was an ex-
cellent contest, and 1 hope
everyone will be on for the Canada
Day Contest on July 1.

A few contests for February in-
clude the YU DX WW contest,
confined to 80M CW. They receive
very few entries from this conti-
nent, and if you get active at all,
you could win a very attractive
plaque for your efforts. As well,
now that we can use the DX part
of the 40M Phone band, I hope
some Canadians entered the RSGB
7 MHz phone test. The com-
plimentary CW event falls at the
end of the month.

The ARRL DX Contest is com-
ing up as well, and under a return
to basically the old rules, which is
an improvement, but not yet an
ideal contest for VEs. 1 think I
made my position clear in
December TCA, and again 1 en-
courage you all to write to
ARRL’s Contest Comirittee with
your opinions.

Last month we published the
rules for the first CARF Phone
Commonwealth Contest, which 1
hope will be a success. You DXer
types should be out for this one,
and the RSGB’s CW event, as
some interesting countries do show
up in this contest.

As well, the WPX is soon upon
us and, unfortunately, I think
there will be few funny prefixes
from Canada this time due to a re-
cent policy decision of DOC
limiting special prefixes to special
occasions. There are certainly two



sides to the question. but a weird
prefix in that contest can »er.amly
be an advantage.

Some time I mace a fzeble at-
tempt to get some opinion injected
into this column. | expected a fee-
ble response, but was disappointed
that I received nothing. Well, it’s
time for another feeble attempt.
Please send me vour comments
relative to con:asting. You are
almost guaranteed to see your
name in print, ensuring your right
to bask in the glory of your peers’
admiration.

YU DX WW CONTEST

Period: 2100Z 14 Feb to 2100Z
15 Feb.

Bands: CW only, 3520-3590
KHz and 7010-7040 KHz.

Classes: for Canadians —
Class D single op. Entrants must
stay on either band for at least 30
minutes. Class E multi op. En-
trants must stay on one band for at
least 10 minutes, unless it is to col-
lect a new multiplier.

Exchange: RST and
number.

Scoring: On 3.5 MHz, 10
points per QSO with YU, 2 pt per
QSO with North America, 5 pt per
QSO with another continent. On 7
MHz, 5 pt per YU, 1 pt per NA, 2
pt per DX.

serial

Multiplier: DXCC countries
and YU prefixes worked on each
band.

Logs: Do not use separate logs
for each band. Include a summary
sheet listing multipliers, total
QSOs, points claimed and final
score claimed. Entries must con-
tain the standard declaration of
observance of contest rules and
radio regulations. Logs must be
postmarked before March 15 and
sent to: SRJ, YU DX C, P.O. Box
48, 11001, Beograd, Yugoslavia.

RSGB COMMONWEALTH
" CONTEST CW

Period: 1200Z 14 Mar to 1200Z
15 Mar.

Rules are essentially the same
as for CARF Commonwealth
Contest, except the recommended
frequencies are the bottom 30 kHz
of each band. Logs must be sub-
mitted to Dennis Andrews
G3MXJ, 18 Downsview Cres.,
Uckfield, East Sussex, U.K. by 12
May. Please do not submit logs for
the Phone contest to RSGB, or
CW logs to CARF.

News

NEW PRESIDENT FOR HEATH
Heath has a new president,
William E. Johnson, who took
over January 1. He’s an old timer
at Heath, having joined the com-
pany in 1959 and promoted to Ex-
ecutive Vice President a year ago.
Retiring President Dave Nurse
WS8GCD had held the top office at
Heath since 1966.
- HR Report
AMSAT 75-METRE NET
AMSAT’s 75-metre net now
badly needs a permanent net con-
trol, as WB2TNC announced his
retirement as WA3NIN operator

Briefs

during a Tuesday night net. Tem-
porary alternates will be WA2L-
QQ, W3GEY and possibly others,
but Will’s firm hand and
WA3NIN’s booming signal will be
missed on 3850 each Tuesday at 7
p.m. EST.

Other AMSAT nets of interest
that aren’t as well known are the
10-metre group that meets at
2200Z Saturdays on 28887 with
W6CG as NCS, and the U.K. net
which meets on 3780 kHz at 1015Z
and is audible in much of the
eastern U.S.

- HR Report

PICTOU COUNTY
CERTIFICATE

The Pictou County, N.S.
Amateur Radio Club has re-
juvinated the “Worked All Pictou
County Award’. The requirements
are that you QSO ten different
Pictou County Amateurs on any
mode and band. QSL cards are re-
quired, but there is no award fee.
QSLs should be submitted for con-
tacts after Nov. 1, 1980 and sent to
Pictou County ARC, P.O. Box 2,
Trenton, N.S., BOK 1K0. Thanks
to Doug Morrison VE1IBMN for
the information.
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Ehis ¢s to Certifp that |
satisfactory proof that . ...

Club Members.

Ry

Pictou County ZEmateur Radio Club

WAPCA

Operator of Amateur Radio Station ... .
has been inlwo way communication
by Amateur Radic with all active Pictou County Amateur Radio

And has this day been awarded this certificate.
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What happened

The daily news on Iran-Iraq,
the escalation of war, with once-
forgotten names back in the
media, brings to mind the story of
George H., whose surname 1
won’t reveal, as you never know!

We were stationed near Fao,
maybe 30 miles south of Abadan’s
oil refineries, where smoke clouds
billow today, the middle of
nowhere then. It would be just 38
years last November since we went
there ... first radar in the Gulf
area.

George was the oldest man in
the unit by far. He was 32; the
average age on the station was fio
more than 21. He parted his black
hair just off centre and pulled it
back like George Brent. He
sported a Clark Gable moustache
and his teeth were very white and
even. He had a devastating grin
which disarmed everyone.

George H. was not happy in
the Air Force. He disliked the
military rigmarole and he looked
down with some disdain on the
muddling conscripts and wartime
volunteers that surrounded him.
You see, George had been in the
trade before the war. Too old for
aircrew, he came from somewhere
in the London (UK) area and had
been an airborne radio operator
for about 10 years with Imperial
Airways (predecessor of BOAC,
now British Airways.

George had been in on the ear-
ly stages of the development of
regular commercial air services
from England to India, the Far
East and Ausiralia. The routes
were opened up in the 30s with the
Short Empire class flying boats. It
was partly the placement and hur-

ried construction of military air-
fields all over the globe during
WW II that helped bring about the
demise of " these sumptuously
equipped, roomy, long-range fly-
ing boats, which only needed
water for takeoff and landing...
and there’s lots of that available
free!

There’s a lake near Habbaniya,
some 50 miles west of Bagdad,
capital of Irag, and George had at
one time in the late 30s been based
in Habbaniya, which was an im-
portant staging post for the Em-
pire flying boats on their way to
Karachi, Singapore and Sydney.

At Abadan, George was in
charge of communications on the

““He liked his beer and
cigarettes, and was always
working the angles to
acquire other guys’
rations...”’

radar station. There were only two
other CW operators, and he hated
them. The best tradesmen you
came across were always the pre-
war regulars, or those who had
been ‘at it’ in civvy street, and
George never let you forget it,
Unluckily for him, it wasn’t a busy
station. He was the only one with
pre-war experience in radio.

Bug keys were not permitted in
the British military (not officially
anyway), but George was good for
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30-35 wpm for hours, even on a
regulation straight key. He seemed
to find electronic faults in equip-
ment almost by instinct, needed no
test equipment to do so, and ap-
peared to know more about radar
than the technicians, although it
was top secret at the time and he
had received no training in that
field.

He had rather delicate but
firm-looking hands, and kep the
nails just so. The other operators
used to watch him in action with
their mouths open, unbelieving. It
was all sending, not much receiv-
ing, coded jumbles of mixed
figures and letters, frequency
changes were made from time to
time and sending styles were
altered. George was just too good
for wartime signals standards, and
he let everyone know it!

He was a loner and went off on
his monthly 48-hour pass on his
own. No one every knew where he
went. He spoke Arabic reasonably
well, and when he went out he was
immaculately dressed in off-white
slacks and safari jacket. He never
wore his hat or military badges,
just like a character out of
Somerset Maugham. No one had
the nerve to reprimand him (he
was a sergeant).

He liked his beer and cigaret-
tes, and was always working the
angles to acquire other guys’ ra-
tions (2 bottles a day, quart size,
50 cigs a week). He liased with all
those who didn’t smoke or drink
(not too many) and had the market
cornered on all the spare booze
and smokes. But he was always in
complete control of himself, self-
contained and imperturable.



to George?

The weeks dragged on. There’d
be spasms of activity from time to
time when George, machine-like,
would do more work than the
other two ops combined. He was
always bored stiff, supercilious,
but worth his weight in gold when
the chips were down.

War was moving out of Africa
and the Near East into Europe,
and we were just involved in a kind
of rear-guard action, but Abadan
was vital, even then, as was the
pipeline from Kirkuk (Irag) to
Haifa on the Mediterranean.
Other units covered Iraq and Nor-
thern Iran. George yearned for
more activity, more stress, more
challenge, but they wouldn’t move
him.

Christmas came and went and
one day George, usually so
reliable, so efficient, didn’t show
up for the night shift. It was ascer-
tained that he never returned from
his 48 hour pass the day before ...
nobody knew where he had gone
or even where to start looking.
Abadan was just a dump, no
towns Of any interest anywhere
close. Jus: had to wait and see
what devzioped. A report went in
to HQ.

I was the only other airman on
the uni: that knew CW (though my
trade a: 1ha: :ime was in radar), so

they imposed on me to fill in for
Georzz zntil he showed up, and I
found i not difficult to perform
on a rar with the other two wire-
less opzraiors, but we all missed
the Mas:er,

B.: Gezorge never did come
back. Hz was officially listed as
Missing oo Active Service and in
due zours2. several weeks later, a

replacement came from Signals
Reserve Pool in Amman, Jordan.
I went back to radar operating and
life went on as before. Still, the
unit had become somehow poorer
without George, despite his man-
ners. He stood head and shoulders
above all.

The probability of Axis attacks
on the oilfields became so remote
by mid-Spring that we received our
close-down orders. We were to
return to Cairo for disbanding and
re-assignment to the Italian cam-
paign. We wouldn’t be sorry to
leave the Gulf. It was a hot, smel-
ly, mosquito-ridden area. We lived
crudely and the food was
atrocious. There were no accessi-

““One day George, usually
so reliable, so efficient,
didn’t show up for the

night shift...”’

ble locations for temporary escape
(watch your TV).

The long trip ahead involved
crossing the Shatt el Arab and pro-
ceeding up the west bank of the
Euphrates to Bagdad, follow the
oil drums 500 miles to Damascus,
Syria (no road at that time) down
through Palestine, the Sinai, Suez
Canal to Cairo. The fleshpots
again, what did Lady Astor say?
Most of us would travel sitting on
a tin can or box on the back of a
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truck or in one of the technical
vehicles, inadequately ventilated
and super-hot. But we looked for-
ward to the journey, as it meant
goodbye Abadan.

We had jogged away the first
day, crossed a pontoon bridge into
southern Iraq and stopped a while
at the RAF camp at Shaiba. We
had our first good meal in months
and a swim in the station pool.
Next day we got underway again
early.

Traffic was getting heavier, the
Arab smells and sounds thickened
as we approached the outskirts of
Basra. We rolled forward the can-
vas top on our 15-cwt light truck
and stood up, leaning on the
tubular metal framework so we
could properly drink in the passing
scene. The road became clogged

with pedestrians, bicycles,
donkeys, old beat-up trucks,
camels, stray dogs, old men,
scampering kids ... the

kaleidoscope of Islam on display --
we’d been cut off a long time.

The little convoy got split up a
bit in the congestion, and our
truck eventually ground to a halt
behind a dilapidated Arab stake
truck loaded with dates and junk,
sides bulging outward dangerous-
ly, springs down at the side.

Two guys were haranguing
each other in the Arab manner,
arms flailing, and a partisan crowd
had gathered around the ‘com-
batants’ to help settle the dispute.
They were also shouting at each
other, at the sky, at anything that
moved. The truck had nudged an
old cart, breaking off one wheel at
the axle. The donkey pulling it
stood at the prescribed spot, chew-



ing rhythmically, holding up the
remnants of the cart. It looked
around at the surrounding crowd
calmly and analytically. It ap-
peared to be more intelligent than
all the humans. '

The performance went on for
about five minutes before some
kind of agreement, perhaps for
compensation, was reached. The
cart was lifted up, the donkey
coaxed into motion, and the whole
Jjunkpile moved to one side to open
up the road again. We loved it!

At about this point we heard
an English voice call out some-
thing from the sidewalk. Were we
hearing things? We looked over at
a wall behind the sidewalk; a few
old Arabs squatted there, spitting
and gabbing, dirty, unwashed,
disreputable types. They never
seemed to work, living by picking
pockets and petty thievery. Our

hands covered our pockets and
wallets instinctively.

It came again: ‘“‘Any beer or
cigarettes on board?"’

The voice was London area,
and it was familiar,

This time our eyes followed
our ears and we realized the ques-
tion came from one of the Arabs
by the wall. But we krnew that
voice.

A third time came the ques-
tion, with a hint of mockery this
time. We traced it to a guy in the
middle -- we knew this voice, but
we did not know this person!
Basra would be full of long-
haired, straggly-bearded, bleary
eyed, barefooted, dirty wasters
like him ... ragged old. burnous
trailing the ground, hadn’t washed
in a month.

He was smiling, even white
teeth stood out against the dark

XJ5AE

XJSAE ex VESAE was in
operation from 31 July 1980 to 18
September 1980 at the location of
82 30’ N -62 20’ W zone 2 at a
place called Alert NWT. We made
1689 QSCs in 50 days on 15 metres
and 20 metres. We are back home
now and have enjoyed the oppor-
tunity to work from the other end
of a pile-up. If you think the

CANADA ool

American pile-ups are bad, you
should try to work the Japanese or
European pile-ups. The USA pile-
ups are really tame to the others.
The XJ prefix was for the 75th an-
niversary of the province of
Saskatchewan and used only in the
months of July, August and Sept.
Norm Waltho

Moose Jaw, Sask.
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beard and burned complexion.
The smile was still the same. It was
George H. There was no mistake!

Our hearts missed a beat at
that moment of recognition.
Could it be possible? George gone
native! A deserter?! Compre-
hension was beyond us.

We waved weakly, but none of
us spoke (we were three). The
truck jolted into movement again
and crept forward slowly as traffic
loosened up. We just stared at
George, speechless and shaken. He
said no more. The smile remained
though, and as we gradually pick-
ed up speed, his right hand came
up slowly into an informal salute.
It was done carefully, and the
casual observer would have found
no significance in the movement.
Only we three knew,

The camels moved on, the old
men passed by, mangy dogs and
kids scampered across our field of
vision until a bend in the road
obscured the squatting George
from sight, his hand still raised in
salute, his last goodbye. No others
saw him,

We felt weak and insecure, but
spoke only briefly to each other
about the incident. We told no
one.

We three were among the
youngest on the unit, and it may
have been .that our rapport with
George was closer than any of the
older guys. Likely he felt we were
just children, and maybe he was
right! Despite his attitude, we ad-
mired and even liked him. We en-
vied his arrogance and self
assurance, we loved his anti-
authority manner, his in-
dependence. He was indeed a rare
type.

The convoy linked up again,
cleared Basra, and radar pulled
out of the Gulf, leaving behind
one of its ablest helpers, an
unusual casualty of unusual cir-
cumstances.

George H. -- superb craftsman
of his day. The odd man out.

Where are you now George?

Bill VE3HGIJ



Wireless Hall of Fame

Andre Ampere

Born: Jan. 22, 1775

Lyons France
Died: June 10, 1836

Marseilles, France

Andre Marie Ampere, French
physicist and mathematician, as a
child amazed his parents by his
flair for figures. He no sooner
learned to read than he was into
Algebra, and at the age of 12 bor-
rowed books on calculus from the
College in Lyons. The fact that
they were written in Latin did not
stop Andre. There was no school in
the village of Polymieux where he
lived, so it is recorded that
‘Ampere had no teacher but his
own genius’. Later in life, he
reckoned that he knew as much
mathematics at 18 as he ever did.
He had a retentive memory and
read books on every subject.

When his father perished by the
guillotine in 1793, when Lyons was
taken by the army of the Canven-
tion. His farewell note to his wife
recalled that the books and in-
struments of geometry for Andre
had been their greatest expense,
but advised her to regard it as wise
economy, ‘‘since he has never had
any other master than himself”’.
“As to my son,’” he added, ‘‘there
is nothing that I do not expect of
him.*’

For a long time, his Father’s
death seemed to blight Andre’s ex-
istence. In fact, he confessed he
was ‘“‘without eyes or thought”’.
An interest in botany and poetry
brought him out of the dust, as he
described it, but falling in love with
Julie Carron really revived his
spirit. They moved to Bourg where
he taught physics and chemistry in
the Central School. In 1803, he was

appointed to the chair of
mathematics and astronomy in the
lyceum at Lyons. Broken by the
news of his wife’s failing health on
June 7, 1804, in his diary he pro-
phetically wrote, ‘‘This day has
decided the rest of my life’’. On Ju-
ly 13, Julie was dead.

Ampere went to Paris as tutor
at the Polytechnic School. He mar-
ried again in 1806 and continued
his work as a professor. He
published numerous papers per-
taining to mathematics, chemistry,
natural history and physics.

Sept. 11, 1820 was another day
that decided the rest of his life: he
learned of Oersted’s discovery of
the relation of electricity and
magnetism.

Soon Ampere proved by a
series of new experiments that all
magnetic effects mentioned by
Oerstad could be produced by elec-
tric current alone. He formulated a

. trule for finding the direction in

which a compass needle turns when
a wire conveying a current is held
near it. Also, he demonstrated the
important fact that two parallel
wires carrying electric current at-
tract each other when the current
flows in like directions, and repel
each other when they flow in op-
posite directions. He proved that
the force of attraction or repulsion
is directly proportional to the
strength of the currents, and in-
versely proportional to the square
distance between them.

James Clerk Maxwell called
him the ‘Newton of electricity’.
Ampere showed that a spiral con-
ductor, when fed by a current,
behaved like a magnet; thatithad a
north and south pole. He offered a
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theory that every atom in a magnet
was magnetized by virtue of a cir-
cular electric current surrounding
it from west to east. It was in this
discussion that he coined the term
‘electrodynamics’. His discoveries
led to many developments based
upon magnets, especially the
electromagnet, the heart of the
telegraph.

The power of his intellect was
so vast and his tongue was so ¢lo-
quent that Ampere was said to
qualify as the absent-minded pro-
fessor and as a long-winded talker.
Someone remarked that his
absence of mind to the outer world
came from his presence of mind to
the inner,

His consciousness had the
power of sharp forms and concen-
tration that made him a great
thinker. He had universality of
mind, a fact which historians at-
tribute to his lack of sustained ef-
fort in any particular direction, for
he was generally wandering into
fresh fields, working in fits and
starts.

“Doubt,’’ said Ampere, ‘‘is the
greatest torment a man can endure
on earth.”” Ampere died at Mar-
seilles, while on a quest of improv-
ed health, and it is reported that
news of “‘his death was transmitted
to Paris by the semaphore’’. Yet to
come was the telegraph, telephone
and radio, for which he helped to
lay the groundwork. In apprec-
jation of his contribution, the
International Congress of Electri-
cians adopted his name for the
practical unit of electric current -
the ampere.

Bob VE7TBQW
in Penticton BC ‘The Log’



The intensity of radiation
reaching the earth’s upper at-
mosphere is subject to diurnal,
seasonal and geographic varia-
tions. It is this upper atmosphere,
or ionosphere, which is capable of
refracting radio waves, causing
them to return to earth some
distance from the point of origin.
Without the ionosphere, long
distance high frequency radio
communication would not be
possible.

The sunspot cycle is another
important variation affecting the
ionosphere and, while little is
known of the mechanism which
generates sunspots, observations
dating back to the 17th Century in-
dicate that the number of these
areas of cooling on the solar sur-
face varies from minimum to max-
imum and back to minimum again
in a period of about 11 years.

Since 1849, the Federal Obser-
vatory in Zurich, Switzerland has
been publishing sunspot numbers
on a daily basis, a practice which
ended in December 1980. Since the
relative numbers vary from day to
day, a more accurate trend can be
established by smoothing or
averaging the daily figures over a
one month period.

We are currently in sunspot cy-
cle 21, which began in June 1976
with a smoothed sunspot number
of 12.2. By December 1979, a
smoothed sunspot number of 165

had been reached, making cycle 21

the second highest recorded cycle
in history.

Best data indicate that we
began 1981 with a smoothed
number of 140, and that this will

decline to 115 by the end of the
year. However, despite slowly
decreasing solar activity, 1981
should prove to be another good
year for the HF bands.

Beyond 1982 we can expect a
slow degradation of conditions on
frequencies above 14 MHz, con-
commitant with increased prop-
agation on the 40, 80 and 160
metre bands. Anyone con-
templating 5 band DXCC or §
band WAZ during the current cy-
cle best get a move on, as there are
only about 18 months left before
10 metres and 15 metres go up in
smoke.

Since there is a 5-week delay
from the time this column is writ-
ten until you receive your issues of
TCA, most of the DX information
is dated. The exceptions of course

are the large DXpeditions which .

are well publicized in advance.
Hopefully, the QSL information

Douglas W. Griffith VE3KKB
33 Foxfield Drive,
Nepean, Ont. K2J 1K6

wishing more up to date DX infor-
mation, some of the more timely
sources follow:

1. The Canad-x Information
Net, which meets weekly at 1700
GMT on 14173 KHz.

2. W1AW DX Bulletins. This
information is provided by the
Southern New England DX
Association and the schedule is as
follows:

SSB -- 0130 /0430 GMT, Friday
Freq. 1835, 3990, 7290, 14290,
21390, 28590 KHz.

CW -- 0000/0300/1400/2100 GMT
Friday, Freq. 1835, 3580, 7080,
14080, 21080, 28080 KHz at 18
wpm,

RTTY / ASCII - 0100 / 0400 /
1500 / 2200 GMT Friday, Freq.
3625, 7095, 14095, 21095, 28095
KHz, RTTY at 60 wpm / 170 Hz,
ASCII at 110 baud / 170 Hz.

3. DX Nets. The following is a
list of DX nets which are now

will prove useful. For those operating:

_DAY FREQ. NET NAME TIME _Ncs
Daiiy 14220 P294s 9630 VK2BKD/VK5MQ/P29JS
Daily 14250 Family Hour 1500 WIPHO
Daily 14225 Family Hour 2300 WIPHO
Daily 21345 Family Hour 2330 WIPHO
Baily 21355 AfriKKaner 1700 W2PPG/WABARF
Daily 28510 10M DX Net --

Sunday 7080/7180 40M DX Net 0200 -
Sat./Sun. 3795 80 M DX Net 0630

M-W-F 28750 DX to DX Net 1200 DK20C
Tues./Sat. 14265 Pacific DX Net 0500 VK3PA/VK2CX
Friday 14250 Arabian Knights Net G500 JY3ZH

This list was reproduced from

Long Skip.
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4. There is no substitute for
just plain being active on the HF
bands and picking up juicy tidbits
of DX information as vou tune.

Bits & Pieces

HKO - Heard Island. The on
again, off again DXpedition to
Heard Island is on again for the
first week of February. Whether
the originally intended call of
HKOJS will be used isn’t clear.
QSL info will follow.

LUIAF / Z - S. Shetland Is.
from Jan 25 LUIAF / Z and
LUIDZ/Z should be active. QSL
via LUIDZ.

TJ1BB - Cameroun. John will
be in Cameroun for one year. He
likes CW and is very active at the
bottom of 20M from 2300 GMT.
QSL via AF4B.

VU7 - Laccadives. During the
first week of Feb., a group from
the U.S. and India will be active
from the Laccadives. The exact
date and callsign are not known at
this time, but keep your ears open.
QSL info to follow.

Z1.2AFH /A -- Auckland and
Campbell Is. ZL2AFH/A appeared
briefly on Dec. 25 at 14208 around
1330 GMT. He will be there for
another 10 months. QSL via
ZL2HE.

5B4 - Cyprus. Dave N2KK was
frustrated in his attempts to
operate from 4W, but hopes to get
on from TT8 in January, and from
5B4 from Feb. 4-11. He likes to
operate on 40 and 80 metres, so
watch 7080 KHz from 2000 GMT,
and 3795 KHz from 0200 GMT.
Also watch 28510 KHz from 1300
GMT.

9USJM - Burundi. Jean-Marie
appears on the French Net at
21170 KHz. The net begins at 1700
GMT daily. On Tues. and Thurs.
and occ. on Sat., a list is taken,
between 1700 and 1730. Due to
poor propagation between the 9US5
and the NCS, quite often the net
QSYs to 14155 - 14162 KHz at
1800 GMT. Two QSL routes have

been given: F7DGW and F6DLW.
If you choose to QSL via the lat-
ter, his CBA is correct. F6DLW’s
correct address is:

Jean Masson

3 Beausejour

Troyes

10,000

France

VK4NIC / 3X - Rep. of Guinea.
Ian shows up most evenings
around 2200 GMT on 21202 KHz.
Cliff VE3MC takes a list at 2130
GMT on the same freq. QSL via
W4FRU.

That’s it for this month. Good
luck and good DX.

Maintain the
Amateur Image

The other week, as I agonized
my way through the traffic, I was
passed by another vehicle. This car
had a 2-metre antenna and a decal
of the ARPSC (Amateur Radio
Public Service Corps). A nice ser-
vice to have available during an
emergency; but this Amateur was
driving as if he were an accident
looking for a place to occur as he
cut in and out with zero clearance
and no turn signals.

Does Amateur Radio need this
kind of advertising? No way. So
here’s a brief word to all of us,
especially those who display nice
VES3 licence plates. We create im-
ages of ourselves, our associates,
and our hobby. It’s nice to pretend
that in a pluralist society each per-
son represents just himself or
herself. But this is not a pretend
world. And then there’s: ‘“When
I’m right, no one remembers.
When I'm wrong, no one
forgets”’.

Maintaining the image built up
through the years is a collective
responsibility. Now, I am not sug-
gesting that we all rush out to help
little old ladies across the street
(even when they don’t want to go).

NEW BEACONS

Two new beacons are reported
operating in Australia. VK5WI on
28.2585 MHz from Adelaide area
in South Australia and VK2WI in
New South Wales on 28.3335
MHz. Both are sponsored by the
Wireless Institute of Australia.
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Instead, we can all use the good
common sense we were born with,
although common sense is fre-
quently an uncommon commodi-
ty. Drive safely, as you were
taught, according to the Golden
Rule and the Highway Traffic Act.
We are noticed, you know, and
there’s no guarantee that we will
always be mistaken for CB’ers.
-VE3HVX

Having
Problems
with Tariff
Regulations?

Are any of you having prob-
lems with the new tariff regula-
tions? Have you had a lively
discussion with a customs officer
over the importation of a par-
ticular piece of equipment?

If so, we would like to hear
from you. We are currently work-
ing with Customs and Excise and
DOC to resolve potential and real
problems over the new tariffs.
Your experiences would help us in
spotting these problems. Address
your comments to: Editor, TCA --
The Canadian Amateur, P.O. Box
356, Kingston, Ont. K7L 4W2.



New Deal for Cliff-Dwellers

Now that high-rise apart-
ment buildings have been
with us for several years,
Amateurs have had the time
and experience to learn how
one can operate on the HF
bands from these units.
Hundreds of articles have
appeared in the various
Amateur publications within
the last few years explaining
various solutions, from un-
usual whips to how to load up
your balcony railing; - all
with some degree of success
but none with the results of
having a full-size antenna in
the clear such as one would
normally have at a house.
This is especially true of 80
and 160 metres.

Having been very active
on 80 CW for many years
before moving into a highrise,
I was quite disappointed with
the results obtainable with
these systems, especially
when I found out that I was
the cause of much BCI and
TVI to my neighbours, simply
because of the close proxim-
ity of my transmitter antenna
to their equipment.

It was then that I decided
the only workable solution
would be a ‘“remotely oper-
ated base” station. Within
minutes of this realization,
the specifications for VE3ROB
were being laid on the
drawing board.

- What was needed was a
system that would need no
complicated operating pro-
cedures and could be ac-
cessed with equipment pos-
sessed by almost any Ama-
teur. One fact that tended to
make life easier was the fact
that even a few feet of wire
strung out a window would

suffice for a receiving
antenna and the apartment
dweller simply needed a
remote transmitter and an-
tenna.

I will not go into the
months of headaches and
logistics problems which
ensued but simply relate the
results. The final assembly
ended up as a two-to-80 metre
repeater or perhaps more
correctly, a relay. The output
was on a fixed frequency
(3470 kHz) and the input was
on 147.58 MHz. Operation
was quite simple. The
Amateur would tune his home
station receiver to 3470 kHz
to ensure the frequency was
clear. He would set his 2
metre rig.on 147.58 and check
to make sure that this
channel was also not in use.

He would then dial a
touchtone access sequence
on 147.58 and listen on 3740
for the relay to identify (‘‘de
VE3ROB").

He then simply used his
code practice oscillator or
any digit of his touchtone pad
through the mike of his
two-metre rig and the relay
would convert these tones to
actual on/off keying which
was repeated on 3740
kHz.....it worked like a charm.

Special circuitry was used
to ensure the relay was not
left on when the user was
finished and a time-out
system was instituted as in an
ordinary two-metre repeater.

Other interesting possi-
bilities became apparent.

Perhaps two-metres FM in,
and 80 metres

SSB out,

30



utilising special continous
sub-audible tones to ensure
that a non-advanced Licencee
could not unknowingly have
his voice signals rebroadcast
on 80 metres: also modifying
the system to incorporate a
receiver at the transmitter
site and relaying the HF
signals back on two-metres.
Remote frequency and band
changing would provide an
Amateur sitting on a bus with
his walkie talkie complete
world wide coverage on 20
metre SSB!

So you say, “How come I
haven't worked VE3ROB?”
The reason is that VE3ROB
was a one-man project. It was
only on the air for five weeks
when the licencee/builder
was posted for three years to
Kenya. The Kenyan commun-
ications authorities are not as
liberal and do not encourage
experimentation such as our
DOC does, so further devel-
opments have ceased and
VE3ROB will remain ‘QRT’
until 1982 when the licencee
returns to Canada and
reactivates the system. In the
meantime, new circuitry is
being developed and com-
ments and suggestions are
solicited from my fellow
Canadian Amateurs. Perhaps
this article will inspire others
to experiment along the same
route. If you do, you will find
DOC quite willing to grant
permission because such an
operating system with the
high power transmitter locat-
ed far from interference
prone entertainment devices
would alleviate many of their
problems also.

Perhaps we can add
another feather to the hat of
the Amateur Experimental
Service.

Rob Bareham VE3ACY/5Z4
Embassy of Canada
Nairobi Kenya

Amateurs aid in

rescue gear development

Techology developed by the
DOC research centre and Cana-
dian industry is playing a key role
in the current program to evaluate
a satellite-aided search and rescue
system (SARSAT).

The DOC Communications Re-
search Centre (CRC) at Shirley
Bay, Ont., just west of Ottawa,
carried out successful proof-of-
concept tests demonstrating the
feasibility of the system in 1975
and 1976, in which Amateur sta-
tion VE3DRC and OSCAR played
a part.

CRC, which performs research
and development in communica-
tions, radar and related
technologies for the defense
department, used a polar-orbiting
Amateur radio satellite and
simulated emergency locator trans-
mitter (ELT) signals to show that
such a system could successfully
pinpoint the location of crashes to
an accuracy of 10 to 20 km in a
matter of minutes after the satellite
first ‘heard’ the crash alarm.

The concept depends on highly
precise orbital location informa-
tion for the satellite and sophisti-
cated ground computer processing
of information relayed from it.

Within minutes after initial
alert is received, a fix, pinpointing
the emergency site within 20 km, is
produced by ground computers.
This speed is the result of the level
of computer processing involved.

The information is flashed to
rescue co-ordination centres, noti-
fying them that an emergency has
occurred and pinpointing the site.

SARSAT works by measuring
the varying ‘doppler shift’ in the
frequency of the ELT or EPIRB
signal as the satellite approaches,
passes over and then moves away
from a crash or emergency site.
The high speed of the satellite pro-
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duces an apparent increase in the
frequency of the ground signal the
spacecraft receives while it ap-
proaches, with a similar decrease
as it moves away from the source
of the emergency signal.

If successful, this trial SAR-
SAT project should eventually lead
to establishment of an operational
international satellite-aided search
and rescue system that would save
lives as well as time, fuel and other
costs associated with air-sea
rescues.

Agencies of Canada, the U.S.
and France have signed a three-
party memorandum of under-
standing to co-operate in the pro-
gram, which will see Canadian and
French electronics packages put
aboard U.S. NOAA weather
satellites for a 15-month orbital
demonstration and evaluation, due
to begin in 1982.

Negotiations for possible co-
operation with the Soviet Union
have started. The USSR is plann-
ing a similar system for its own
satellites (COSPAS) with a view to
establishing interoperability with
the SARSAT system.

COLD START

The cold spells that have kept
the country in a deep freeze this
winter has meant trouble in star-
ting up reluctant car motors. A
Winnipeg firm has come up with a
better way of ensuring starts and a
comfortable way to warm up the
family buggy. A remote starting
system will start up a parked car
on receipt of a coded 350 MHz
signal from a transmitter in the
house or office. The signal is pulse
modulated with about 10 milli-
watts output. The device can also
start up automatically when the
temperature reaches a pre-set low
level.

1
|



Spies & Radio

A review of soime contemporary books of interest to Canadian Amateurs.

“The Looking Glass War'";
John LeCarre. A hard-cover
edition published by Coward-
McCann, New York, 1965. The
writing of the technical parts of
this spy novel was helped out by
members of the Radio Society of
Great Britain. It relates a rather
melancholy tale of British
intelligence people who ineptly
attempt to re-create their days
of glory in World War Two when
they were a brilliantly success-
ful group pitted against the best
brains of the German intelli-
gence.

This time it’s the Russians
and a post-cold war infiltration
attempt by an agent who was
simply regarded as a pawn in a
game by the British agencies as
they sought to outshine each
other. The agent is provided
with a suitcase transceiver of
WW 1I vintage and in a classic
example of direction-finding he
is quickly nailed by the other
side. For once, the technical side
seems right... except that the
cynical British provide a set
which will only work off the
mains, which made eventual
detection certain. As the
hunters closed in they cut the
power to various houses or
apartments while monitoring the
transmissions. A Dbattery-oper-
ated set would have kept going
thus complicating the task of the
police. In the end the plot
becomes so convoluted that it
seems one team of British
manipulators wanted the poor

sod caught for political reasons!

It's a gloomy book and not
recommended for rainy week-
ends.

“The Red Orchestra” has
nothing to do with music .but a
lot to do with the courageous
clandestine radio operators in
occupied Europe in WW II.
These ‘pianists’, at least one of
whom was a German Amateur,
played their ‘pianos' at risk of
death and torture. This thrilling
real-life story tells in exciting
detail the story of the Soviet spy
nets in occupied Europe.

The principal networks of
agents and their operators were
named ‘“The Red Orchestra' by
their German enemies, the
Gestapo and the Abwehr. The
term was based on the jargon of
the German intelligence service
which called the head of a spy
network a ‘kapellmeister’ or an

‘orchestra leader’. The para-.

mount place of radio in these spy
nets is well described and
technically more or less correct.
“The Red Orchestra', by Gilles
Perrault, English translation by
Peter Wiles; a Pocket Book
published by Simon and Schust-
er of Canada Itd., Richmond Hill,
Ont. March 1970. About $4.00
and worth every nickel of it.

“The Story of a Russian Spy"”
is a true story of an Englishman
who fought in the Spanish Civil
War and then became a master
spy for the Russians in Worid
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War II. Moscow-trained Alex-
ander Foote describes the part
radio played in relaying to
Moscow the top secret plans and
policies of Hitler’'s Germany. He
worked in relative safety in
Switzerland, sending the infor-
mation for top German resist-
ance workers or just plain
traitors, which helped to turn
the tide of the Nazi invasion of
Russia. Like most ‘pianists’ his
‘music box’ was the cause of his
eventual arrest by the Swiss
police. Since he was not working
against the Swiss, however, his
imprisonment was not arduous
nor for long. After a series of
adventures, including more
indoctrination in Russian after
the war he defected to the west
and lives in his native England.
‘Story of a Russian Spy’
(Handbook for Spies) Alexander
Foote; Doubleday and Co. Inc.,
New York 1949. (Would you
believe that this pocketbook was
only 25 cents when it first came
out?)

While on the subject of spies
and radios, your reviewer came
across two interesting items
from WW II here in Ottawa. A
local Amateur had participated
in the production of clandestine
radios, built in the usual
suitcase. About ten were
produced but here the designers
goofed; they were put in
identical suitcases. When, as
was almost inevitable, one of the
agents was caught by the



Gestapo, they simply kept an eye
open for similar suitcases and
succeeded in trapping others in
the network, as they travelled
about occupied Europe.

For a different purpose
another type of set was also
designed in Ottawa. Signalmen

with the inf#ntry were the first
to get picked off, their trade
advertised by the pack sets and
the long HF whip antennas in
use then. To minimize the
casualities among communica-
tions personnel, it was proposed
to put the infantry sets in the
hollowed-out butts of their rifles,

using the ‘pencil’ tubes of the
time, and using the rifle barrel
for the antenna. Somehow this
development never reached the
battlefield, although proximity
fuses for shells, using the same
technology, were introduced
later in the war.

Remote Power Sources for

Bill Wilson VE3NR com-
mented briefly in a past issue of
TCA on the use of natural sources
(wind and solar) as an alternate

- source of power for operating

remote repeaters. This is, however,
only a part of the requirement.

Power conservative repeaters
must operate without heat in the
winter, or cooling in summer, and
therefore a repeater that will
operate without adjustment over
the temperature range -40 to
+40°C is required. Furthermore,
batteries must deliver power at
-40°C and be rechargeable at that
temperature. The repeater when
not in use (standby) should almost
totally shut itself off (a standby
drain of 6 ma is typical for com-
mercial mountain top repeaters).
The batteries should be
rechargeable from a natural power
source.

R.F. Electronics, 310 East
Esplanade St., N. Vancouver V7L
1A4 (Rae Fritsche, 604-988-6158)

specializes in mountain top
repeaters. The repeater is a
modified and repackaged

Motorola PT300 transceiver which
provides a transmitter power of 5
watts.

A pre-amplifier that boosts the
receiver sensitivity to 0.3 uV (12dB

- SINAD) has a S5-pole helical

resonator front end. The power
drain is 6 ma on standby and 900
ma on transmit. The unit is cycled
at least 3 times over the temper-
ature range -40 to +40°C, com-
ponents that fail are replaced, and
all controls including the squelch
are preset for optimum operation

over that temperature range. The
squelch is typically set at 0.5 uV for
‘ON’ and 0.3 to 0.4 uV for ‘OFF’.
The Ottawa-Hull repeater
VE2KPG (147.96 / 147.36 MHz)
uses an RF Electronics BR-150-5
repeater.

Most batteries are not very
useful at -40°C, and at that
temperature batteries do not like to
accept charge. While the search for
an ideal rechargeable battery con-
tinues, the Gates sealed recharge-
able energy cell is one of the better.

It is a rolled lead acid battery.
The capacity at -40°C (fora C / 10
discharge rate) is about 50% of
what it was at 25°C. The battery
has a long expected float life (8
years) and a long cycle life (200 to
2000 cycles). They come in three
sizes: A size D cell (2.5 AH), a size
Xcell (5 AH) and a size AB cell (25
AH). Nominal voltage per cell is
naturally 2 VDC.

A battery charger module is
available for the 2.5 and 5 AH bat-
teries that provides two-step cons-
tant current charging: C / 15 for
high current rate and C / 500 for
trickle charge. The charger auto-
matically steps into the high rate if
the battery becomes discharged.
Batteries and Dbattery charger
modules are available from several
Canadian sources:

Canadian Dynamics Nova
Ltd., 8264 St. George St., Van-
couver, B.C. 604-324-3116.

ABC Security Products, 10221
St. Laurent, Montreal, Quebec
514-398-7818 for example.

VE3NR mentioned that Bristal
Aerospace builds wind generators,
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Repeaters

but they are high power devices.
There are several other Canadian
companies that build wind
generators, both the propeller and
the NRC hoop type. Of greater in-
terest for Amateur application is
the low power wind generator
designed and marketed by Brian
Andrews, Box 333, Kenora, Ont.
PON 3X4, 807-548-4089. His
model W-100 wind generator is a
21-inch down-wind fan designed to
recharge 12 VDC 5 AH batteries.
The unit provides 5 watts of power
for wind speeds greater than 15
mph (350 ma charging current).

For repeater application, the
limiting zener diode regulator
could be removed and a more
sophisticated current regulator
could be designed, since the
generator is capable of 15 watts
output at 20 VDC at a wind speed
of 30 mph. The electronic circuitry
must limit the charging current to
C / 500 when the batteries are fully
charged for long life.

A 5 watt wind generator seems
perhaps ridiculously small,
however such a charger would
operate a 5 watt repeater for two
hours per day if the wind blows in
excess of 15 mph for 20% of the
time.

I hope this information is of in-
terest and that it may stimulate the
installation of wind generator
powered repeaters on remote
mountain tops. If anyone can add
further information on the subject,
I will be glad to hear from them,

John S. Belrose VE2CV
3 Tadoussac Dr.
Aylmer, Que.
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Rig HR 1 Watt Homebrew.

CAN IT BE DONE?

Sometime, probably back in
the turbulent Sixties, Amateur
radio slowly suffered what seems
now to be an almost irreversible
change. From a group of Amateur
electronic experimenters and radio
operators, communicating
primarily via ‘homebrew’
transmitters, we gradually became
Amateur radio operators, com-
municating almost exclusively via
commercially designed and pro-
duced equipment. In the process,
we gave up a great deal.

The reasons for the change are
probably not too difficult to ascer-
tain. The majoity of Amateurs had
already switched to commercially-
built receivers at an earlier time,
due no doubt to the complexity of

Why Not?

By James Park VE7IW

the modern, double or triple-
conversion superheterodyne, and
the ‘tracking troubles’ and test
equipment required to obtain op-
timum operation of the circuits.
Oh, there were a few who still built
their own -- there always will be.

However, most Amateurs still
built and operated their own

transmitters. To end this tradition,

apparently forever, two events oc-
curred. Unfortunately, they seem-
ed to come too closely to each
other. Single sideband suppressed
carrier sounded the death knell of
double sideband with carrier on
the high frequency bands; and the
transistor pushed aside the
vacuum tube for almost all but
high power, r.f. circuits.

A great deal could be written
about this, but suffice it to say that
the word ‘homebrew’ gradually
disappeared from QSL cards, and

=

almost from the Amateur
vocabulary. Rest In Peace? Not
likely! There is still time to start
reliving some of the fun -- and
frustration -- of ‘rolling your
own’.

With the above in mind, I set
out to see if, even in a small way,
building a transmitter was still
feasible. With tubes, no problem.
But what about with transistors?

A whole generation of young
hams have, by now, grown up with
them. The author made the terri-
ble transition from tubes to tran-
sistors some decades ago, first in
the field and then in the lab... and
terrible it was at times!

Along with a lot of other
Amateurs and professionals, I
built, repaired, designed and
taught solid-state circuits. When it
came to designing and building
high-frequency circuits though,



they wsrs zowzys
rangs.

So n2w [ aondered if there was
any poin oo 2oing some r.f. design
and comsiricion, say up to the
one-to-1s watt region, and doing
it in the old ham cut and try, and
common sense way. It might be
worth an article and I might even
have a little fun doing it. (If you
live for hybrid parameters,
computer-assisted design, uncon-
ditional stability, Linvill et al,

.~ the milliwatt

don’t bother reading further!)

First step? A hasty perusal of
old magazines and handbooks to
see what went on while I was away
from ham radio.

Looks a little ominous! The
warnings are many.

WATCH OUT!

‘Watch out for v.h.f.
parasitics’. Nothing new there!

‘Watch out for low-frequency
parasitics’. Guess that didn’t used
to be as much of a problem, except
when you had similar r.f. chokes
in the grid and plate circuits.

‘By-pass with separate
capacitors for low frequencies and
high frequencies, and use smallest
possible coupling capacitors’. I’ll

....
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try to remember that.

‘Don’t use parallel d.c. feed to
bases or collectors if you can help
it’. Darn, I used to like having one
side of the tuning capacitors on the
chassis!

‘Don’t use transistors with
maximum frequencies that are a
long way above your desired fre-
quency’. I haven’t got any that are
all that hot at v.h.f. -- better order
some.

‘Watch out for high feed-back
capacity!’ Well, that always was a
problem, but some method of
neutralization usually worked.

‘Watch out for bias shift and
thermal runaway and if you try to

e fix one -- the other will get you’.

With germanium devices it was
pretty exciting alright, but silicon
helped a lot.

‘Watch out for high harmonic
output.’ 1 always did.

‘Watch- out for high inter-
modulation distortion on s.5.b.’
Well, I’'ll do some CW first.

‘Watch out how you tune it or
you’ll burn everything up’. Okay,
Il be careful.

‘Watch out for designing tank
circuits with Q’s higher than five’.
Hmmmmm.

‘Watch the low gains, collector
dissipations and highest useable
Jfrequencies of good power tran-
sistors - and the high prices.” No
wonder most of us quit!

BUILDING IT

Well, I still think hams with the
old-time attitude can do just about
anything but walk on water -- so
here goes.

The circuit diagram shows a
crystal oscillator and a“ buffer,
utilizing type 2N5163, N channel,
JFETs. I chose them because they
were on hand, and have performed
well for me over the years from
500 kHz to over 10 MHz in crystal
oscillators, v.f.o.s and buffer
amplifiers. Doubtless any fairly
high gain, high frequency N JFET



would work, as long as its input
capacity is low.

Why crystal? For a beginner at
‘homebrewing’, or any beginner at
solid-state construction, it
guarantees excellent frequency
stability and relatively high r.f.
output, with electrical and
physical construction simplicity.
(There must be mountains of ham-
band crystals mouldering away in
basements or junk-boxes, just
waiting to be used.)

The circuit is simple, cheap,
reliable. The oscillator is a Colpitts
configuration with untuned out-
put. I used a small ceramic switch
to select different sizes of crystal
sockets for older and newer
crystals. The oscillator keys quite
nicely in the source lead without
any special filtering at all. ‘Make’
is a tiny bit heavy; ‘break’ is very
clean.

The 109 ohm source resistors
allow you to remove the crystal or
otherwise disable the oscillator
without harming the JFETs. (All
the circuitry is meant to be ex-
perimented with if the spirit moves

you!)

CRITICAL COMPONENTS

The only critical components
are the feedback capacitors,
shown as 25 pf. They should be
low-loss silver mica or what have
you. Small air variables make set-
ting up the oscillator for grossly
different frequencies very simple.
The variable capacitor shown in
parallel with the crystal in the
schematic must be small and low
loss. It allows QSY of several hun-
dred cycles at least, if the input
capacity of the oscillator JFET is
small. Too much capacity here will
simply overload the crystal and
stop the oscillator. I was able to
use a 24 pf VHF air variable by
selecting different 2N5163s. The
values of the feedback capacitors
were chosen to allow oscillation
with either 80 or 40 metre crystals.

The JFET buffer was chosen as
I have had better results with this,
compared to bipolar transistors. A
250 pf capacitor or 100 ohm
resistor temporarily connected in
parallel with the buffer, source-
lead. rf choke should cause less
than 100 Hz frequency shift.

The oscillator / buffer can ob-
viously be built by itself for any
project requiring a heterodyning
oscillator or what have you. Fre-
quencies far removed from 80 and
40 metres will require changing the
oscillator feed-back capacitor
values. Total current drain is
under 20 ma at 12 volts. RF output
voltage from the buffer should be
around 5 volts peak or more. It
will depend on the crystals,
JFETs, frequencies and how
heavily you load down the buffer.
The only concern here is not to ex-
ceed the 2N2222 driver maximum
Veb of 5 volts. Overdriving is not
too likely, as the AC drop across
the driver emitter resistor subtracts
from the input voltage.

NOT-SO-CRITICAL

The cheap driver transistor was
used in a common collector or
emitter follower configuration for
power gain and step down to the
low input impedance of the p.a. It
takes the place of the usual tuned
matching network or toroid
transformer. Nothing is critical
about this circuit, although the
emitter resistor value should be
determined experimentally for
maximum output from the p.a. (A
few hundred ohm rheostat tem-
porarily hooked into the circuit
will give you the optimum value in
a hurry.)

The power amplifier is clean,
stable, tunes smoothly and loads
fairly flat impedances from 25 to
75 ohms without difficulty.

Again nothing is critical,
although the final position of the
collector tap on the tank coil
should be found experimentally
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for cptimum loading and output
with your load and transistor.
Almost any type of coil will work.
The total inductance should be
around 20 uh on 80 and 10 uh on
40. The collector tap should be at
Y4 of the total inductance in each
case. On 80 the tuning capacity
should be 110 pf, the loading
capacity around 750 pf. On 40 the
tuning capacity should be 55 pf,
the loading capacity around 500
pf. The loaded Q of the tank is
about 8, with a 20 volt supply and
a transistor putting out 1 watt.

TANK CIRCUIT

The p.a. was a great deal of
fun and quite a bit of experimenta-
tion went into it. The tank circuit
was chosen (despite its unpopulari-
ty in some handbooks) for the
following reasons.

1. It allows series DC feed to
the transistor, eliminating a
parallel RF choke and possible
resulting 1.f. parasitics.

2. It has relatively simple band-
switching.

3. It tunes like any other
parallel resonant tank circuit. That
is, at resonance there is a pro-
nounced dip in collector current if
the loading is properly adjusted,
so it ‘feels’ right if you are used to

tuning higher power tube
amplifiers.
4. Changing transistor

characteristics should have little

_effect on the tank due to tapping

down on the coil.

5. Best of all -- the loading
capacitor across the output is fair-
ly large and should be an effective
short-circuit for any VHF output.
It’s all very similar to the old
familiar pi-network circuit, but
with the ground connection shifted
from one side of the tuning
capacitor, and the active device
tapped down on the inductor.

The p.a. tuning capacitor can
be the oscillator section of an old
broadcast receiver variable, and
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the loading capacitor can be a
similar unit but with both sections
of the capacitor connected in
parallel. A switch to select more or
less fixed capacity across the
loading capacitor would be handy.
The p.a. transistor needs a
reasonably good clip-on or snap-
on heat sink in all cases. Those lit-
tle spring-loaded paper clamps
work fine in an emergency.

The RF chokes used in the
driver and p.a. circuits are non-
critical as to exact value. Mine
were salvaged from the high IF
amplifier of an old tube-type TV
set. Anywhere from 50 uh to 70 uh
worked fine in each circuit. The
decoupling filter to the p.a. tank,
consisting of the 50 uh series choke
and the .01 ufd input by-pass,
could probably be dispensed with,
without harm.

The unit should work with
voltages from 9 to over 20, but the
higher voltages provide
significantly greater RF output
power. If the supply voltage is
greater than 12 volts a series drop-
ping resistor should be installed in
the DC line to the oscillator / buf-
fer section. A 12 volt zener could
be used to ensure oscillator V¢ is

well regulated. The power supply
can be almost anything. Best
results will be obtained with a sup-
ply capable of providing up to 20
volts at 200 ma. Although the
rzgulation isn’t critical, there
should, of course, be no high-
voltage transients superimposed
on the DC!

The key to the ‘taming’ of the
p.a. is the No. 44 ballast lamp in
the emitter lead. If you want to be
more careful during initial ex-
periments or tune up, substitute a
No. 47 bulb. These ballast lamps
will even limit off-resonance max-
imum collector current
automatically.

You can have considerably
more RF output power by tuning
up with a No. 44 pilot lamp for
ballast, and then switching in
another No. 44 lamp in parallel
with the first for normal opera-
tion. J

Tune-up should be carried out
with a No. 47 pilot lamp for a
load, before replacing it with the
normal antenna. The dummy load
should light to full brilliance,
while the ballast lamp filament
glow can barely be seen. The
baliast lamp should never be

Table 1

P.A. Transistor Ballast Supply P.A. I-D.C. Input Approx. R.F. OQutput

2N2222 44 12V 100ma 1.1W YW

2N2222 44 15V 100 ma 1.5W %%

2N2222 44 20V 110 ma 2.2W . 1.5W
2N3506 44 12V 90 ma 1.08W W

2N3506 44 15V 90 ma 1.35W 1w

2N3506 44 20V 100 ma 2W 1.5W

(Will run continuous duty under these

conditions, with a decent heat-sink

P.A. current drops off 10 ma as ballast heats.)

2N3506 55 20V 130 ma 2.6W 1% W

2N3506 2-#44 20V 150 ma 3W 2W

2N1420 44 12V 80 ma 0.96W YaW

2N1420 44 15V 90 mal.35W . 1w

2N1420 44 20V 100 ma 2W 12W

(Will run continuous duty under these

conditions with well over one watt RF

output, with a decent heat sink.)

2N1420 44 25.5V 100 ma 2.55W 1%4W
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bright unless, of course, the p.a.
transistor has shorted!

Orne problem with QRP is tun-
ing into an antenna when your
normal wattmeter is meant to
work at tens or hundreds of watts
RF level. If you can lay your hands
on a 2 volt 60 ma pilot lamp, con-
nect it in series with a one-turn
loop of wire coupled to the p.a.
tanx coil. It’s an old trick, but it
works fine. When the tank is tuned
for maximum circulating current
and maximum RF output power,
the lamp will also light to a max-
imum. It makes a surprisingly sen-
sitive tuning indicator, and works
about as well as a small SWR and
power meter 1 tried.

Table | shows a few figures
dealing with some of the approx-
imate results you might expect
with different transistors, ballasts
and supply voltages.

Almost any n-type RF tran-
sistor capable of putting out a watt
or two on 40 metres with 20 volts,
and with a collector dissipation
(properly heat sinked) of a couple
of watts or more, seems capable of
performing in this circuit,

I built the entire exciter as an
experimental project on a piece of
Vector board 5x8’’. All the ground
connections run to a piece of No.
18 wire that circles the outside of
the board. The unit could
doubtless be built in half the
space. (I used all spring loaded
connectors so I could experiment
to my heart’s content, and also us-
ed a relatively huge coil out of the
VFO section of an old command
transmitter, all taking up a lot of
room.) !

The design seems to be good
enough to warrant proper con-
struction in a metal box of some
kind.

Well, there it is. I know it
shouldn’t work -- but it does, just
fine, despite all the ‘Watch out
fors’!

All I can say is ‘Watch out for
having some informative and inex-
pensive fun!’

James Park VE7IW
RR4 Salmon Arm, B.C.
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The VUCOM 1
and Amateur Radio

Through the kind auspices of
Bell Telephone and at least one
prominert Radio Amateur, a
number of Control Data VUCOM
I’'s have been made available to
Canadian Amateurs; much in
the manner of old teletype
equipmént. I was one of the
lucky purchasers of one of these
computer terminals. Upon re-
ceipt of the terminal, I have to
admit that myself and the
terminal were complete strang-
ers to one another. Whilst only
the barest of information was
supplied with the terminal, even
this provided me with all kinds
of terms and references that
were very strange to an
‘analogger’ from Amateur Rad-
io!

Now I had already struggled
with a KIM-1 microcomputer
before the VUCOM purchase so
the digital references weren't
too bad, but now I was faced
with another list of buzz words
from the communications world
(what's RS2327) and I would
have thought a baud might have
been a relative of a bard. To the
rescue came people from the
very varied ranks of Radio
Amateurs and it was not too long
before many helpful people had
me ‘in tune’ to most of the new
language of communications. I
decided the time had come to see

By Peter Robertson VE3QT
1611 Gallant Dr.
Mississauga, Ont.

if a marriage could be arranged
between my faithful KIM and the
new member of the household —
VUCOM 1.

It seemed, on the face of it,
that connections between out-
puts of KIM could be connected
to inputs of VUCOM; and
vice-versa. Don't do this my
friends — at least not in such
simple terms. KIM and VUCOM
may like one another but they
hate direct interconnections. I
was left with a faulty KI and an
unworkable VUCOM and retired
to lick my wounds and find out
why two 5 volt devices should do
this to each other. VUCOM, it
turns out, uses a good deal of 12
volts!

Further consultations with
expert Amateurs left them
tut-tutting and me with the
information that direct inter-
connections were verboten and
that one had to use “opto-isolat-
ors”’ (another new term!). So
back to the books and data
sheets. Eventually I devised the
circuit shown in figure 1. Note
from this circuit that even the
grounds don't connect to each
other. The two units do not know
of each other’'s existence and
relate to one another only via
4N32 optical isolators; these are
6-pin chips and the 2 needed
units fit into a single 14-pin DIP
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socket. Pins 1 and 2 operate a
LED which flashes light pulses
onto a photo-sensitive transistor
— making the latter cut-off or
saturate and thus conveying the
data from one unit to the other
without direct electrical con-
nections. The transistor section
exists at pins 4 and 5. Figure 1
may not be the most efficient
interface -~ but it works.
Incidentally it also reverses the
logic polarity from positive for
the micro to negative for the
VUCOM. I added a series LED to
indicate when data is flowing
from the micro. My interface
unit sits on an aluminum chassis
but it could just as easily be
mounted inside the VUCOM-
provided all parts and leads do
not touch the VUCOM ground —
KIM wouldn’t like that!

By using this interface, the
only control that needs touching
on KIM is the “RS’ reset button;
all other operations on KIM can
be implemented via the VUCOM
keyboard with feedback ap-
pearing on the VUCOM screen.
To initialize these two units
(actually to ensure that they
operate at the same data flow
rates) is a simple matter. Simplv
push RS on KIM and the RUB
OUT button on the VUCOM -
KIM then prints out its name on
VUCOM and follows with a



one-line address and date. This
operation is necessary after any
change in the VUCOM baud-rate
switch. '

You will note two phono plug
connections on the diagram of
figure 1. These enable other
devices to be easily intercon-
nected to VUCOM (but remove
the KIM plug first!) Any device
giving ASCII serial data at
between 75 and 300 baud can be
connected in and out of VUCOM
this way. I built the RTTY
demodulator from the October
1978 issue of HAM RADIO and
use one of these phone plugs to
display 8-level TTY signals from
my receiver. Thus making an
electronic RTTY display. Of
course, by using the other phone
plug, it is possible to use the
VUCOM keyboard to trigger a
modulator and thus transmit
AFSK.

One further use for the
interface unit is to take the
output from the RTTY demodul-
ator and feed it into KIM (Pin
A-8). When KIM has been
loaded with a morse code - to -
plain language de-coding pro-
gram, a print out on the VUCOM
screen will appear whenever
the morse code audio frequency
falls within the capture fre-
quency of the demodulator
(about 2125 Hz).

I also like to dabble in ATV.
The VUCOM provides an
excellent picture monitor for this
purpose. By interrupting the
co-ax video line from the
VUCOM circuit boards to the
video monitor and bringing these
two ends out to BNC connectors
on the rear — it is easy to use
either the internal video char-
acter generator or ATV video to
feed the monitor.

Further, I found the various
slide switches and data rate
(baud) selector to be awkward
to reach on the rear connector
panel. They are easy to relocate
to the front panel. Add a few
letraset characters and the
relocated controls sit easily in
the top central position of the
keyboard sub-assembly. Figure 2
shows how the rotary connector
is wired; original connections
can stay by re-dressing the
original harness. Miniature
toggle switches can be used in
place of the more awkward slide
switches, and wired as shown in
figure 2. Be very careful when
drilling the panel to ensure that
no filings drop into the
electronic areas of the keyboard
assembly. I used newspaper and
masking tape to screen off all
areas other than the area being
drilled.

ORIGINAL HARNESS
CONNECTOR

DUPLfX/O
HALF T T

150

3 24 1t

15¢

50)‘5)

Q 200
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e
2 8 7
MARK

7

FULL
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Figure 2. VUCOM function switches harness connector, showing
connections for separate toggle switches to be
mounted on keyboard assembly for better access.

BAUD RATE SWITCH
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GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10, 15, and 20 METERS

: Two elements  $182°
. i Extra elements $130%
i
Pricels
F.O.B. Transcona
INCLUDES U.S.
Customs Duty
WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE KIT COMPLETE

Buy two elements now — a third e
and fourth may be added later with * SPIDER
little effort. * ARMS

* WIRE
Get a maximum structural strength o BALUNKIT

with low weight, using our “Tride- * BOOM WHERE
tic".arms. NEEDED

I sem ouao prooucts Lo. [

Transcona, Manitoba, Canads R2C 215
Box 53 Telephone (204) 064-2333

{One River|

UNADILLA) 5

FULL POWER - QUALITY

HAM ANTENNA ACCESSORIES
at.your dealer LONDON:
VICTORIA:

the Big Signal
5 A W2AU HELSINKI:
AN Balun AUSTRIA
so i FRANCE
HAMS - call for our

free catalog PC-80

DEALERS - join over 400
dealers world-wide. Call

For over 20 years, the choice
us today for no-risk deal. Y

of Hams, Armed Forces and

HAMFEST MANAGERS - Commercial Communications - world-wide.
* UNADILLA cooperates!

Call us. . .

US - TOLL-FREE 1-800-448-1666 . “HELCAN-10

NY/Hawaii/Alaska/Canada -

COLLECT 1-315-437-3953 \ Jogecs
TWX - 710-541-0493 - Helix
Ask for Bonnie, or Emily. Antenna

See your Canadian dealer or call 1-800-448-1666

UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY 13057

UNADILLA

AMCOMM 01 804 1166
Scalar 725 9677

CONCEPCION: Telecom Trans Chile 25471
BUENOS AIRES:  Multi-Radio 773-1266
COL. ANAHUAC: Radiac 2-50-32-40

Erikoismediat (90) 611258
Renox Telex: 76021
SFL (90) 5339 40

GERMANY Williges (0421) 504021

the Old reliable
W2VS Traps

>

v/

* Lo-Pass Filter 2000W
*Quad Parts

-Baluns / Traps
*Insulators

*Wire & Cable
-Connectors
+Antenna Kits
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NOTE TO ADVERTISERS & READERS
NEW TCA DEADLINES!!!

In the past several years, the production staff of
TCA — The Canadian Amateur has worked towards
publishing a better-looking, more informative, more in-
teresting magazine for Canadian Amateurs.

These continuing changes bring subsequent pro-
blems in writing, editing, typesetting, layout design,
paste-up, proofing, correcting, pre-press production,
press run, bindery and distribution.

During this time, we have examined the need for
another important change ... earlier distribution of
TCA. The solution to this problem is the establishment
of a new deadline system.

Advertisers and readers are asked to note this new
deadline schedule for advertising and editorial copy: Six
Weeks prior to the month of issue (February 15 for the
April issue.)

With this change, we hope to once again improve the
service that TCA offers you as Canada’s national
Amateur Radio Magazine.
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QSL Cards

FEATURE OF THE MONTH

& CANADA g%?

S URCALL

NAME HERE
ADDRESS
CITY, PROVINCE
POSTAL CODE NO.

STYLE 8

This unique QSL Card is printed in two colours,
illustration in silver with name and call in your
choice of either red or blue. Standard report form
on back. 500 gram lot (approx 200 cards) — $16.50
Price includes insured postage anywhere in Canada.
(Ontario residents add $1.15 O.8.T.)

Canadian QSL Printing Service

Amatewr Radio R Vs 7
Confirming QSO of P’ CARF Inc.

P.0. Box 356
A on MHs. Kivgrion Oataria
Ur 2way :“':y':"v';::“ sige g e K7L 4W2

Canadian QSL Printing Service offers to Canadian
Amateurs a distinctive two colour QSL card for
,only $14.25 per 500 gram lot (approx. 200 cards).
Ontario residents add $1.00 sales tax. The price
INCLUDES insured parcel post anywhere in Canada.
The card is available in your choice of three
colour schemes: (A) Map in silver with flag and
printing in red: (B) Map and flag in red with
printing. in blue: (C) Map in silver with flag
and printing in blue. Please specify which colour
scheme you desire; A , B , or C. Card is printed
on lightweight Buff Bristol stock. Make all cheques
or money orders payable to: Canadian QSL Printing
Service; Bruce McCoy VE3GDZ. Send all orders to:

1128 Brydges St., London
Ontario N5W 2B7

Send for your free catalogue of complete Canadian QSL'’s
Allow 4 to 6 weeks for delivery. Prices subject to change without prior notice.

woow oW
. ] .

T34
Shuiy NE PAR LROSS
" £

"
am e ow

HC—-1400

TWO METER TRANSCEIVER,
800 Channel,

Digitally Synthesized,

144-148 MHz,

All Solid State

25 Watts Qutput

3 Channels of Memory

See Product Review in QST Magazine
November, 1979

Optional TOUCH—PAD Microphone
available $69.95

New Low Duty Free Price
$ 389.00ea.

HC—-1400 a\)ailble at leading Ham Dealers or direct from:

LENBROOK INDUSTRIES LIMITED,
1145 Bellamy Road, Scarborough, Ontaric M1H 1H5 Telephone (416) 438-4610




KEEP IT
CLEAN

.your magazine shelf,
that is! These rugged
Open Bock Magazine
Files make back issues
easy to find - and lets
you get rid of those
ugly aelways-falling-over
piles ot old magazines

SURPLUS

Government
Electronic Equipment

Receivers, Transmitters
Test Equipment & Components

and
NEAT!

P ¢ ; order today!
EO turn multxdxal / helipot dials, etc. removed e LY 16,95 /dozen plus 6 &H
fromequipment ................. $2.40 each {Ont add PST)

New black anodized al heat sinks, single stud
hole 3 / 8 dia, approx 4x2%2x3 at $3.00 each
and 4x1%x3 at $1.50 each.

Colour TV replacement modules, loaded with
min. pots, diodes, capacitors, transformers,
yokes, etc. all new in sealed cartons. 0.50 each.

the BUZZ BOX

A real handy gadget for
the experimenter and
technician. The tone you
hear is used to deter-

Frequency meters-model BC221 ..

Save these ads for future reference
FREE FLYER NO. 5 AVAILABLE

William J. Ford

RR 6 Smiths Falls, Ontario K7A 4S7

mine the

$28.00

resistance
capacity...checks for in-
termittents.
weight. Low probe sen-
sing current,..con be
used with CMOS etc.
9volt battery included

only *34.95

+51S&H

>

Light

Box 400 Goderich ON N7A 4C7
Sena f=r 0 ccpv or our lotest book catalogue

SP-230
$89

TS-830S

TS-830S FEATURES:

Variable bandwidth tuning (VBT)
Continucusly vanes the IF filter passband width to
reduce interference. VAT and IF shift can be con-
trolied indegendently for optimum interference re-
jection 1 any condihion

IF notch filter
Tunable high-Q active circuit in 455-kH2 second iF.
for sharp, deep notcn charactenstics,

IF shift
Shifts IF passband toward nigher of lower frequencies
faway from interfenng signals; while tuned receiver
frequency remains unchanged
Various IF filter options

Eithera 500-Hz (YK-88C)ar 270-Hz (YK-8ECN) CW
filter may be instailed in the 8.83-MHz first IF, and
a very sharp 500-Hz (YG-455C) or 250-Hz (YG-
455CN) CW filter is available for the 455-kHz second IF

- A NEW HF TRANSCEIVER BY

TS-8308
$1289

61468 final with RF NFB

Two 6146B's inn the final amplifier provide 220 'W

PEP ({SSB)/180 W DC (CW) input or all bands. RF

negative feedback provides optimum IMD charac-

tenstics for high-qualty transmission,

More flexibility with optional digital VFO

VFO-230 operates in 20-Hz steps and inciudes five

memones Also atlows spiit-frequency operation

Built-in gigital gisplay Coversabout 100 kHz above

and below each 500-kHz band.

Built-in RF speech processor

For added audio punch and increased talk power in

DX pileups

RIT/XIT

Receiver incremental tuning (RIT) shifts only the

receiver frequency. to tune In stations siightiy off

frequency. Transmitter incremental tuning (XiT) shifts

only the transmitter frequency.

SSB monitor circuit

Monitors IF stage while transmitting. to determine

audio qualily and etfect of speech processor

% < GLENWOOD TRADING COMPANY LTD.

278 East 1st St., North Vancouver, B.C. V7L 1B3
Note: On Front Cover of Cat # 19 our Phone No. should be (604) 984-0404.
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VFO-230
$419

KENWOOD |

AT-230
$259

160-10 meters, including three new bands
Covers a. Amatsur bands from 1.8 10 29.7 MHz (LSB,
USE ana CW). incluging the new 10, 18, and 24-MHz
pands. Beceives WWV on 10 MHz.

Wide receiver dynamic range .

Junctier FETs (with optimum IMD charactenstics
and iow noise figure) in the balanced mixer, a
MOSFET RF amplitier operating at low level for
imoraved dynamic range (high amphfication tevel
not needed because of low noise in mixer), dual
rescnator for each band, and advanced overalt re-
ceiver design result in excellent dynamic range
Built-in digital display

Six-digit large fluorescent tube display, backed up
by an anaiog dial Reads actual receive and transmit
frequency on all modes and ail bands, Display Hold
(OH) switch

Adjustable noise-blanker level

Built-in noise blanker eliminates

pulse-type (such as ignition) noise.

Front-panel threshold level control.

ORDER DESK .
(604) 984-0405




Check your label!

Address labels for the circula-
tion of TCA are now produced by
the CARF Computer and differ
| slightly from those previously us-
ed. The label consists of a coding
line followed by three lines giving
name, call and address.

The coding line contains the

{ following information (Number is
brackets indicates number of
digits):
{ Membership Number (4) - Expiry
{ Date (4) - Call Sign (4) - Class of
Membership (1) - (Membership
No. of Family Member (4)) - PC
Disc No. (4) - Postal Cede (3)

The membership number is
same as appears on your member-
ship certificate. If no call sign, the
first four digits of last name are
used. The PC disc number is used
to locate your address information

— —— A ———————————— — — —————— . T — e S P S WSS M ———— ———— ————————_ = =

S
Shop

on computer discs arranged by
postal code (first three digits only).

Membership data is now held
on two series of discs. One is the
Referral Disc series that holds only
the coding lines and is arranged by
Membership number; the other
holds label data and is arranged by
the postal code.

Note that Life members,
foreign members and
miscellaneous listings have a dif-
ferent format in the coding line.

Please check your label infor-
mation and, if not correct, advise
the CARF Office. Your postal
code is especially important.

LIFE MEMBERSHIP
The National Executive has ap-
proved that Life Memberships in
your National Federation may be

paid by installments within a 12
month period. Cost of a Life
Membership is $150°° and this may
be paid in two installments of
$80°%; 3 of $55%, or 4 of $45°°.
Members wishing to pay by in-
stallments will be entered on the
Life Member Roll when initial
payment received and receipts
given for each payment. Credit is
given for current membership if in
excess of six months.

VE3AHU

WRITE FOR TCA

We pay for stories, so put
those ideas down on paper. Send
editorial copy to the Editor, 1082
Aploydor Ave., Ottawa, Ont.
K1H 8A9. Send Technical Articles
to Technical Editor, P.O. Box
356, Kingston, Ont. K7L 4W2.

Single insertion is $1.00 (minimum charge) for 10 words and $1.00 for each
additional 10 words. To renew, send copy and payment again. Deadline is first of
month preceding publication (e.g. Jan. 1 for Feb. issue). Put your membership number
and call (not counted) at the end of your ad. Print or type your ad and include your
address with postal code. If using a phone number, include the area code. TCA
accepts no responsibility for content or matters arising from ads. This feature is for
use of members wishing to trade, buy or sell personal radio gear. It is not open to
commercial advertising. Send to: TCA Swap Shop, Box 356, Kingston, Ont. K7L 4W2.

FOR SALE: Heath SB-301 with speaker, SB-401
with crystal pack and cables. Unused since align-
ment by Heath. $600.00 o.b.o. David Goldsmith
VE3GOG, 6250 Fortune Drive, Ottawa, Ontario
K1C 2Bl. (613) 824-0515.

FOR SALE: KW2000E transceiver, PS / speaker,
160-10 metres. Good condition. Extra tubes and
manuals. $550 plus shipping. Barak Smith, RR 1
Yarmouth, M.S. B5A 4A5. 902-742-8578.
WANTED: QST magazines from 1969 and
earlier, especially pre-war. Can you help? Dwight
Brady VE3GD, 70 Greyabbey Trail, West Hill,
Ont. M1E 1V7 (416) 282-2723.

FOR SALE: Atlas 210X 80-10M XCVR, Dentron
Jr. Monitor Ant. Tuner. Less than 20 hours of
operation on each. $700. D. Ney VE7CTQ, 2044
Floralynn Cres., North Vancouver, B.C. V7]
2W4. (604) 987-9570

WANTED: Linear Amplifier for Ten-Tec
Argonaut 80-10 metres. 2 watt input. Larry
Saunders VEIARW, P.O. Box 212, Charlotte-
town, P.E.I. ClA 7K4. Phone 902-892-9151
(days)
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Canadian
Amateur
Radio First!

cpkar

WHAT IS CARF?

The Canadian Amateur Radio Federation, Inc. is
incorporated and operates under a federal charter, with
the following objectives:

1. To act as a coordinating body for Amateur radio
organizations in Canada;

2. To act as a liaison agency between its members and
other Amateur organizations in Canada and. other
countries; ‘

3. To act as a liaison and advisory agency between its
members and the Department of Communications;

4. To promote the interests of Amateur radio operators
through a program of technical and general education in
Amateur matters.

OFFICERS
President VE3NR Bill Wilson
Imm. Past President VE2VQ John Henry
Vice-President VE3BID Don Slater
Secretary VE3KJW Don Emmerson
Treasurer VE3IWH Lorna Hill
General Manager VE3AHU Art Blick
BOARD OF DIRECTORS

If you want to contact the Federation, write or call a

Director in your Region or write to CARF, Box 356,

Kingston, Ont. K7L 4W2.

VE7BBQ Peter Driessen, 1946 York Ave., Apt. 203, Van-
couver, B.C. V6] 1E3. 604-732-3208.

VEBHO Jim McKenna, Box 703, Ft. McLeod, Alta., TOL 0Z0.
403-234-4068.

VE3FON Marv Nash, 43 Bruce Farm Rd., Willowdale, Ont.
M2H 1G4. 416-223-5544.

VE3FTO Ed Sheffman, 182 Fenn Ave., Willowdale, Ont.
M2P 1X9. 416-226-1701.

VE2SY Lionel Bonhomme, 22 Cing-Mars, Hull, Quebec J8Y
6B7. 819-771-4953.

VO1NP Nate Penney, Box 10, Shoal Harbour, Nfld. A0C 2L0
709-466-2931.

BANNED COUNTRIES LIST
Iraq, Khmer = Republic**, Libya, Somalia,
Viet-Nam, Peoples Democratic Republic of Yem~
** Station XU1AA has been authorized * 0 wuge
communications with Amateurs of other .\¢ ¥ 2 g
The calls 70A to 70Z are assigned t- 6@,\3» &&e@ % -
3l

of Yemen. 2 e
THIRD PARTY TR*_ s°‘:-\\\‘° o
wepublic,
.aras, Israel,

Bolivia, Chile, Colombis AMY o 5

El Salvador, Gus- QX\?‘C‘.’@C"\O 'QC’P’

Jamaica, Me»’ 6\&\ {6\‘3 o rrinidad/Tobago,

U.S.A. (Te- Q\ﬁ“ & ,+» Uruguay, Venezuela.

e % ¥ -G AGREEMENTS

A o0~ o -4, Bermuda, Brazil, Colombig,
C & e & ~ Dominica, Dominican Republic,

B \? & h: «epublic of Germany, Finland, France,

Gu % \°aiti, Honduras, Iceland, India, Indonesia,

Isra Q(%Luxembourg, Netherlands, New Zealand,

Nicaiagua, Norway, Panama, Peru, Phillipines, Poland,

Portugal, Senegal, Sweden, Switzerland, United Kingdom,

U.S.A., Uruguay and Venezuela.

Note: As a general rule, DOC will consider licensed

Amateurs of Commonwealth countries for reciprocal

privileges in Canada if the other country does the same.

Turkey,

How to use the
CARF QSL Service

The CARF Outgoing QSL Service will forward your QSL
cards to anywhere in the world. This service is free to
CARF members. If you send a lot of cards, a CARF
membership will soon pay for itself in view of the high cost
of postage when cards are mailed direct.

Please observe the following rules when using the
CARF Outgoing QSL Service:

1. Sort cards alphabetically by prefix.

2. Sort Canadian cards numerically by call area.

3. Place small lots of cards in strong, heavy envelopes
and seal securely. Wrap heavier packages in strong paper
or put in cardboard box. Tie securely. Do not staple!

4. Address your package as shown in the diagram.

5. Do not register the cards. This only delays them,
costs more and is not really necessary.

6. If you want proof that CARF received your cards,
enclose a self-addressed, stamped postcard or envelope
with ‘Receipt’ marked on it.

7. If a package should be damaged on arrival (very
rare), CARF will send you a list of cards received so that
you can check if any were lost.

(For an explanation of QSL Bureaus in general, see the
CARF Regulations Handbook chapter on QSLing.)

Name, call
Return Adress PRINTED Correct
CARF Membership No. MATTER Postage
CARF National QSL Bureau

P.0. Box 66 W

ISLINGTON, ONTARIO \

MOA 4X1 d&‘ess o /

.~ o \\\'\5 66 K\t\%s /
[ U ot AN /

1 2 o
\ R

Le service d'envoi des cartes QSL de FRAC se charge
de I'envoi de vos cartes QSL dans le monde entier. Ce
service est gratuit & tous les membres de FRAC. Si vous
envoyez beaucoup de cartes, les frais de votre souscription
seront tdt récupérés di au cofit élevé du service postal
quand les cartes sont expédiées directment.

Veuillez observer les rdgles suivantes quand vous
utilisez le service FRAC d'envoi des cartes QSL:

1. Classer les cartes (DX) alphabétiquement par préfixe

2. Classer les cartes canadiennes par ordre numérique
de préfixe.

3. Veuillez placer les petites quantités de cartes dans
des enveloppes en papier épais et bien scellées.
Envelopper les grosses quantités de cartes avec
précaution de préférence dans du carton. N'utilisez pas de
brocheuse!

4. Veuillez adresser vos envois.

5. Ne Pas Recommander les envois de cartes. Cette
pratique est plu dispendieuse et occasionne souvent des
retards et par conséquent, n'est pas réellement nécessaire

6. Si vous désirez recevoir une preuve que FRAC a regu
votre envoi de carte QSL, veuillez inclure une enveloppe
pré-adressée ou une carte postale avec timbre avec le mot
‘Receipt’ imprimé. :

7. Siun colis était endommagé sur réception (trds rare),
FRAC vous fera parvenir une liste des cartes reques de
sorte que vous pourrez vérifier 8'il y en & eu de perdues
dans le courrier. Traduisé par Jack VE2SF
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CAREF creates

the perfect station!!!

A whole stack of TCA - The Canadian Amateur.

Up-to-date Rules & Regulations " Keep those technical articles close at hand!
in CARF Radio Regulations Handbook B -
AN ame Badge
CARF Certificate CARF Message Forms Display your call
Study Guide -- Great Pass it:onl g : with pride.

for reference as well
(- >
as exam studies <

TR
CARF -
Advanced —
Certificate

Study Guide -- Info
for the Advanced
Amateur

/!
Need a new
rig? Check the

CARF ads and Swap Shop
Log Sheets, 0 TCA!

] Designed for
extra space.

Comfortable Chair.
Sorry, we don’t handle
everything!

Just check the prices on the handy order form (see next
page) and send it off to CARF today!

Canadlan Amateur Radio Federation

P.O. Box 356, Kingston, Ontario, Canada K7L 4W2
613-544-6161
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CARF is Canadian Amateur Radio!!!

Mail this handy form today. Memberships include certificate, TCA - The Canadian
Amateur, FREE QSL Service and much more.

Full Voting Member* $10° per year
pery
$27°° for 3 years
$45° for 5 years

Associate Member $10° per year
(Foreign Call Sign Holders $27°° for 3 years

and non-licensed supporters) $45°% for 5 years
Family MemberShip $100 for each year

extra per person
$15° for LIFE

Life Membership $150°°

(Full or Associate)
Check Quantity Required:

Canadian Amateur Certificate Study Guide. . . ................. 0 $7*°
Canadian Amateur Radio Regulations Handbook. . . ............. 0 $7%°
Advanced Amateur Certificate Study Guide. . . ................. ] $7°%°
IRSHUCtOPS GUIAB . & s sas o wen s wsms v o s o5 o G Sa e ¢ O $5%
Log'Sheets (Package of DO i v sas s v v is e s e asste e wi (] $200
MeSSage FOTMS.. .. ».o svue tn 8 7070 513 SET 65 5005 £58 68 50k 65 Vs 975 O $2#
CARF Logos (6" X 2V/2") . .. vt d4/%1°°

Check one: [J adhesive sticker
] window decal
CARF NameBadge s vn vum sn o s v svia e wase sms e s o o [ $3%
Print name and call desired
(Ontario add 7% sales tax)
Public Service Cards
[ 25/%$1° First Class Mail
0 30/%$1° Third Class Mail

Money Order or Cheque Total

MY CALL FAMILY CALL(S)
NAME

ADDRESS

POSTAL CODE DATE

* If renewing, Membership No. is:

Canadian Amateur Radio Federation

P.0. Box 356, Kingston, Ontario, Canada K7L 4W2
613-544-6161
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Ottawa’'s Newest Ham Store...

E2
. 3
; _

b

MANUFACTURERS

ATLAS RADIO
KENWOOD

M.F.J.

HY-GAIN

MOSELEY

A.R.R.L.
CALLBOOK

NYE VIKING

V.H.F. ENGINEERING
SHURE
CORNELL-DUBILIER
AMPHENOL
ANTENNA INC.

'Now Avuthorized Ottawa

YAESU DEALER

PRODUCTS

HF/SSB TRANSCEIVERS
2M-VHF TRANSCEIVERS
AMPLIFIERS
REPEATERS

ANTENNAS
INSULATORS

ROTORS

ANTENNA TUNERS
KEYS

FILTERS

PHONE PATCHES
MICROPHONES
CALLBOOKS

INTERNATIONAL WIRE & CABLE PUBLICATIONS

TIMES WIRE
BARKER & WILLIAMSON

/ Bytown arine
—_— LIMITED

1140 MORRISON DRIVE, OTTAWA, ONT.

CODE TAPES
CO-AX SWITCHES

LEISURE TIME COMMUNICATIONS
SPECIALISTS AMATELR ® CB ® MARINE

TELEPHONE 613 -820-6910




'

Two smart, new, money-saving ideas
Jor Hams from...who else but

the Hams at Heath

Ramote unit
mounis on
your tower

.

Complete details on the new SA-7010 Tri-Band "

Beam and the SA-1480 Remote Coux Switch... / ’
and nearly 400 other kits you build yourself
are in the colorful new Heathkit Catalog.

FREE ¢irxioe”

Send today for your free Heathkit Catalogue,
Catalogues also available at our 6 Heathkit
Electronic Centres Jocated in Mississauga, ‘
Winnipeg, Edmonton, Vancouver, Ottawa k
and Montreal where Heathkit products are
displayed, sold aud serviced,

i HEATH COMPANY
HEATH 1480 DUNDAS STREET E.

ﬂgﬂ MISSISSAUGA, ONTARIO
LAX 2R7 ;

il

AN EXCITING FIRST - THE HEATHKIT
AMATEUR RADIO BEAM KIT

Work the world! Build your own top qual-
ity Tri-Band Beam with famous Heathkit
instructions to guide you. And what a
beam! Three active elements give 1.5:1 or
less SWR on each band for efficient energy
transter. This full power beam is great for
your home QTH. Easy assembly makes it
perfect tor your club’s Field Day activities,
too. Read all about it, including gain
figures, in the latest Heathkit Catalog.

THE NEW HEATHKIT REMOTE
COAX SWITCHKEEPS YOU DRY

Hate rain and snow? Change antennas
by tuming the knob on your SA-1480
Remote Coax Switch. It replaces five
expensive coax feed-lines with just one:
Lightning-protect position, too. Rated
tull legal power to 150 mHz.

HEATHKIT
AMATEUR
RADIO

Theres more for the Ham
at Heath

AM.402




