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INCORPORATING THE LATEST TECHNOLOGICAL ADVANCES:

« CAD /CAM Design and « CAT system
construction = General coverage receiver
« Dual VFO’s « Programmable memory scan
« Eight memories « Full duty cycle
« Full break-in CW « Normal accessories installed

« lrue all mode transceiver

C.M. PETERSON CO. LTD.

Communications Electronics Division
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SAVINGS-HOTLINE »>» {-807-767-3888

TELEX )

2m-DX BEAM

Jeg BY-GAIN
jAT | 214-88

ONLY $99

144-148 MHz, FM or SSE, gain 15,2 dBi,

are very satisfied. Ask them on the N¥W Ontari

ld4-ele-

o

u““m o ments, boom 4.7m (15.5"), 3.4 kg, mount hori-
— . (253 zontally or vertically, works as well as other

19 J PRl 14 el. 2m beams, but much less costly. VE3LML,
S— b We will meet Ed, and many hams in Thunder Bay have one and

; Ineffectfromeny stors i | Drauaie] WE HAVE THEM 1N STOCK: ORDER NoW!
ROTOR-SYSTEMS PRICE S.H.I. HF-ANTENNAS PRICE S.H.I. BUTTERNUT PRICE S.H.I.
CD4511 complete $ 179 +$ 5.70 7105 BAS 5el./10m 265 +$ 7.40 HF6V 10-80+30m E 169 +$ 6,40
HAM 1V complete $ 295 +$ 6.40 DB-10/15S 10+15m $ 285 +$ 7.40 2MCV 2m vertical $ 52 +§ 4.60
T2X complete $ 399 +$ 7.50 12AVQS vertical $ 95 +$ 5.50 2MCV-5 2m vert. $ 65 +$ 4.80
HAM-SP complete $ 432 +% 6.80 14AVQ/WBS vert. $ 126 +% 5.80 TBR-160 160m-kit $ 95 +$ 2.50
HDR-300 complete $1280 +$18.50 1BAVT/WBS vert, $ 175 +% 6.40 A-18-24 12+17m $ 55 +% 2.40
HD Thrust Bearing $ 120 +$ 2.40 14RMQ radials+m. $ 87 +$ 5.00 STR-II radials $ 63 +$ 2.70
LD Thrust Bearing §$ 69 +§ 2.40 GRK-4 radials $ 45 +$ 2.80 RMK-II rad+mount $ 95 +$ 3.60
Tower Plate $ 29 +$ 2.40 2BDQ 80/40 dip. $ 95 +% 5.80
HD Mast Support  $ 109 +$ 2.80 5BDQ doublet $ 179 +3 6.40 SASANT ANIENTAS =~ Rve K g
LD Mast Support $ 35 +% 2.40 > W =S
VHF-ANTENNAS PRICE S.H.I. W3-2005/S 2KW PEP $ 109 FREE
HF-ANTENNAS PRICE S.H.I. 64BS 4el./6m $ 159 +% 5.90 W3-2005/HD 2KW $ 119 FREE
EXPLORER 14 +BN86 §$ 455 +$10.80 66BS 6el./6m $ 254 +$ 7.40 GD-6 6-band dip. $ 89 FREE
QK-710 30/40m $ 153 +% 5.90 V2S 2m vertical $ 89 +$ 4,90 GD-8 8-band dip. $ 99 FREE
TH7DXS w. BN-86 $ 699 +$18.40 23BS 3-el./2m $ 41 +$ 4.60 .GD+2 conv. kit $ 20 FREE
TH5MK2S w. BN-86 $ 774 +$16.50 25BS 5-el./2m $ 47 +$ 4.80 W3-Balun 1:1 $ 39 +% 2.40
TH2MK3S 10-15-20m $ 249 +$ 8.10 28BS 8-el./2m $ 75 +$ 5.00 GD-SPECIAL-BALUN $ 79 +% 2.40
TH3JRS 750W PEP $ 275 +$ 8.10 214BS 14-el,/2m $ 99 +$ 6.30 W3-traps, pair $ 84 +§ 2.40
HQ2S HY-QUAD $ 679 +3$11.80 Endinsulator STD § 3 +% 2.40
Discoverer 7-1 $ 350 +$ 7.40 %M ble 105t fRICE Endinsulator WD § 8 +$ 2.40
Discoverer 7-2 $ 789 +$11.,10 Rag‘;gdé £ o;tcad ed 10’ 6.80 150ft #14-7str. $ 36 +% 2.40
Discoverer 7-3 $ 495 +$ B.50 o/ oaxy wranuar $9°so 50ft #14-7stran. $ 14 +$ 2.40
Balun BN-86 $ 49 +$ 2.40 RG8/U Coax Deluxe 10ft  $9. GRK-4 radial kit §$ 45 +$ 2.80
103 BAS 3el./10m $ 145 +$ 6.10 RG58/U Coax cable 10ft $2.90  oax and cable shipped free if
153 BAS 3el,/15m 179 +$ 6.80 FPL-259 Coax Connector $2.50 rgered with antenna or rotor!
BUTTERNUT
TELEX. irgain &) GARANT G Mosley
GARANT
GARANT dg- | TeDE___ T
Z 1A The GARANT GD-6 multiband dipole for 80-40-20-17-
G B 3 3 D X H 12-10m band and GD-8 for 80-40-30-20-17-15-12-10m
ﬁ o band work alsc the new WARC bands. Max.length
[ W & 41.5m (137 ft.). Very good SWR, approx., 1.5 : 1
Hiha 15 vaet it M tee Loan o8 Ther Bpeotel
20, 15, 10 METERS NOW ONLY s o “0 GAKANT BALUN 1ry\<.:ludcd. 20-239 coax CO:;IQC‘?OI’I.BA‘-
=] Eﬂ most invisible., Inverted V possible. Upgrading kit
TRIBANDER $ 379 R GD+2 turns GD-6 into GD-8, Order your GD-6 or GD-8
ONE OF THE FINEST HF-BEAMS AVAILABLE. HI-Q WORKMANSHIP. THE 8 Z E.'; COORY(0r G8e QT SETAIIEUR CAT NODY ZAREE.
Sn:v BEAHO:!'!H A DOUBLE-WALL BOOM CENTRE.MANUFACTURED IN THE (SH-) gg:g: gg:;g:gg:;{,:}?:}g'fi2‘_’;0,‘;?‘ggiu,';’_“g;,;;;' 'g 33
Ut aeB R e e Sl g AR eSS T M

STITUTE FROM JAPAN - MADE FOR THEIR CLIMATE. FOR $ 10 WE'LL
SEND YOU THE INSTRUCTION MANUAL, GET A FULL CREDIT WHEN YOU
ORDER. THIS WAY YOU KNOW WHAT YOU ARE GOING TO BUY!

ALL BAND TRAP ANTENNA !

BUTTERNUT MODEL 2MCV-5 Super Trombona™ FOR 2 METERS
COMPARES WITH TELEX/HY-GAIN V2S AND

Band Milz: 14-21.28 Longest efement: 269" A4
Maximum power Input: Tegal limit Turriing radius: 152" —D—ﬂﬂ}——
Gain (dbd)- upto 8dB Maximum mast diameter: 20D 110°
VEWHA ot resonance 130 Sutlace sren: 57sqlt,
Impedence 50 ohms Wind foading at 80 mph: 114 1bs. G A R A N T w 3 = 2 0 0 5
FiB caty 1
Su:m (;‘n_“m i '2'.‘.’:"‘7‘94‘.’,3 g:l"ml:"‘i:"""" '":Z':‘:"‘ 37:"" GARANT ¥3-2005 MULTIBAND TRAP DIPOLE FOR B0-40-20-15-10M,
9 pping weight (spprox.} 2 13, 3-YEAR WARRANTY, 1:1 BALUR WITH LIGHTNING AHRESTOR, LOW -
Ne. elements: 3 Olrect 52 ohm leed, no balun required LOSS PRETUNED TRAPS, STRONG WIRE, ONE NEAT SMALL ANTENNA
Maximum wind survival: 100 mph FOR UP. TO FIVE BANDS, TRAPS ALMOST INVISIBLE, GUARANTEED
FOR 2KW SSB OR 1KW CW, CAN BE USED AS INVERTED V, 1DEAL
FOR NARROW LOTS, THE ONLY ANTENNA YOU’LL EVER NEED FOR
No DEAI_ERS PLEASE! ALL FIVE HF BANDS, USED BY HAMS IN 27 COUNTRIES WORLDwIDE.
WE RESERVE THE RIGHT TO LIMIT QUANTITIES. ALL PRICES ARE xg gggg/ﬁf) STQNDARD’ ONly.seseesesen $ 109
F.0.B. THUNDER BAY AND ARE SUBJECT TO CHANGE WITHOUT ROTICE - /HD, HEAVY DUTY, only........ $ 119
RESIDENTS OF ONTARIO ADD 7% TAX. PAYMENT: CERTIFIED CHEQUES

OR MONEY ORDERS ONLY. USE YOUR cnsng cu;gsq_rm BUY ASHONS{. DIAL 1-807-767-3888 AND ASK FOR ED, VE3LML IF YOU ‘3
ORDER AT YOUR BANK, GIVE PHONE NUMBER, AL AND STRE

ADDRESS WITH YOUR ORDER. RURAL RESIDENTS GIVE TOWNSHIP, LOT HAVE ANY QUESTIONS OR MAIL YOUR ORDER TO:

AND CONCESSION. S.R.I. = SHIPPING, HANDLING L INSURANCE IX G ARANT ENT E R PRISES

ONTARIO WITH CANPAR OR PARCEL POST. RATES FOR OTHER PROVIN-

CES ON REQUEST. ALL ADVERTISED ITEMS ARE IN STOCK ! MONDAY to
CONMING SOON: GARANT BEAMS GBaaDX 40-20-15-10m| 2 2 7 Cnunty Blvd. perr. cF. ot O
GARANT GB36DX 6el. 20-15-10m; GARANT GB46DX ASK FOR
6el. 40-20-15-10m. GV-4 Vertical 40-20-15-10m THUNDER BAY.(]nt. P7A TM8 T
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TRANSMITTERS — RECEIVERS — TESTEQUIPMENT — LABEQUIPMENT — COMPONENTS

BOUGHT — SOLD CARF VE3KHB ARRLCRRL

Wl LLIAM J FOR DISPLAY AREA OVER 2500 SQ. FT.
4 MILES EAST OF FRANKTOWN = MAIL: RR. 6

3 MILES SQUTH OF PROSPECT ELECTRON |C SU RPLUS (S)Im"l' HK;:’ZLSS?

PHONE: (613) 283-0637

IMPORTANT: For more surplus items refer to previous issues of "TCA".

Filament transformers, 6.0 volts at 12.5 amps. ldeal for that 4CX250 linear.............0oon.. $10.00
Signal generators, Military URM25F (later version of the D). Freq range 10KHz to 50MHz. Size 11x14x10.
With some accessories. Cl attenauator, 1IMHz xtal calibrator, Weight 44 Ibs................... $130.00
Receiver, National HR060, table version with optional xtal calibrator plugin. Complete with coils A,B,C and
D and with wooden coil STOTage CASE. «vvvverueriunnrreren e rerencroenaeniaeneessseceassas $225.00
Manual or electric duplicator, Roneo Vickers Model 865. Complete with two drawer stand, ink, stencils,
adaptors, manual, stylus dwg set, e1e. ..ottt i e $350.00
Electronic stencil cutter, Gestetner Gestafax. Will copy dwgs, photographs, ctc onto stencils. With spare styli,
DULIDS, EEC. + v vt e et eneenneesasaaaesoinnneseassasssannnsenassatssoreroisaiassosscannns $200.00
Audio oscillators, Military TS382. Freq range 20Hz to 20KHz, built in 60 and 400 Hz reed freq meter. Size
10x12x18. Wt 45 Ibs. Qutput O-10 volts across 1000 Ohms. .. ..ovvenn v iiiiiiinieaneannes $35.00.
Military transmitter/receiver type RT70, freq range 47-58.4 MHz FM. With AM65 amplifier and inter-
connecting cable. Overall size 8x8x13, Wt 35 1bs. .oiviiiiiiieiiiiiiiiiiiiiier e $25.00
Military receiver model R109. Freq range 27-39MHz. FM, tuneable. Size 9x13x7 Wt 32 Ibs.... ... $25.00

Tektronix scope dollies. Model 500/53A with storage drawer, dual compartments for scope plug-ins and
POWET Panel ON TEAT. . .v.tiutiueertentatsauenaenenssotaneiasnsasseonssssosnasentosnnses $100.00

Steel instrument cases, 15x12x24. Hinged lid, dual closure fasteners. Light grey finish. New, boxed $25.00

Instrument cases, leatherette covered inside and out, size 13x10x23, handle on top, hinged lid, dual closure
fasteners, NEeW, BOXed. . . vt vrietie it e it $20.00

Machinists, precision dial indicators made by Federal, fully jewelled, adjustable bezel, like new or new.
Various models available as follows.

Model A6Q, 1 i” dia. graduations 0.001” with mounting hardware $20.00

Model CIK, 2 % dia. graduations 0.0001” with body clamp assembly, cross bar and sleeve. Also A9-R2
adaptor. $40.00

Model CS8IS 2 % dia. graduations 0.001” with rev counter. Base plate 2 }4"x %" With 3 tips. $30.00

Model B6K 1 %" dia. graduations 0.0005” with body clamp assembly, cross bar and sleeve. Also ball tip
adaptor. $30.00

Sola constant voltage power supplies, rack mounted 5 4" panel. Input 100-130 volts AC, output 125 volts DC

at 2 amps. Model 281125, 1 vt iinuinnit it it iy $18.00
Electric typewriters, IBM Model 11C. .. .uiiiiiiniiiiiiiiiaiiiiiii i euiineneeeens $30.00
Digital Equipment data disc pack assemblies, 15” diameter contained in plastic storage cases, built in safety
latch. Various models, RI/RL SEries. oo vvuuureeuroreaniieeeenonaaaroasaenasssaeessessnens $10.00
SSB 6 channel HF base station transceiver Model Marconi CH25. Complete with press-te .alk microphone
and some marine xtals. Built in tuning meter. Size 11x6x14 ... ... oiiiiiiiiiiiiiinier s $30.00
Stark portable tube checker, Model 9-66, complete with PRATYRALSs s v ssaisisrem o1 b0 et 6 a0 B 0201 9w $35.00

Small exciter units, front panel 14x8, chassis 8" deep. Contains knobs, Hammond var capacitor, several tubes
including 6146, relays, lots of components including disc ceramics, ceramic slug tuned coils, BNC fittings, feed-

thru insulators and MUCh MOTE. . ..t vt ireree et ie et iasaaasasesas s aosannsasasesins $15.00
Another similar type as above containing two dual section 365pf var capacitors, 6146, Snelgrove xtal filter,
miniature trimmers, slug tuned cols, rt angle drive assembly, switches, refaysietc. oviiih i $20.00

Terms of Payment: Postal money order, certified cheque or equivalent. Orders with personal cheques held 4

weeks to allow cheques to clear.

All items used surplus unless indicated otherwise. FOB Smiths Falls, Ont. 7% Sales Tax applicable to Ontario

residents. Any queries phone or write (include stamp). Phone anytime before 8AM or after 6PM.
e e———————————————————we SR e
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The Standard of Excellence

in HF Base Stations

The IC-751 Is the most
advanced transceiver avall-
able today. It's a competi-
tion grade ham receiver, a
100KHz to 30MH2z continu-
ous tuning general coverage
receiver AND a full-featured
all mode solid-state ham
band transmitter. The IC-751
also covers the new WARC
bands, MARS frequencies,
and Is AMTOR compatible.

Important Standard
Features. Compare these
important standard features in
this “top of the line” base
station:

® 100KHz - 30MHz Receiver
e 105dB dynamic range
® QSK — full break-in C\W/

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 7

All stated specifications are approximate and subject to change wit! . All ICOM radlos significantly exceed FCC regulations limiting spurfous emissions. 7511084

February 1985

e FM Mode Standard

e High-grade FL-44A 455KHz
SSB filter

® 32 tunable Memories with
lithium battery backup

® 100% Duty Cycle Transmitter

® Passband Tuning

e 12V DC operation

® Adjustable AGC

e Adjustable Noise Blanker

e RIT/XIT with separate
readout

e |C-HMI2 Microphone with
Up/Down Scan

e Continuously adjustable
transmit power

Options. IC-EX310 speech
synthesizer, intemal 1C-PS35
power supply, external IC-PS15
or IC-PS30 system supply,
IC-SM8 two-cable desk mic,

notice or ti

|C-SMé6 desk mic, RC-10 exter--

nal controller, and a variety of
filters.

FILTER SPECIFICATIONS

Center -6d8

Fliter Model Freq. (KHz)
[KHz)  Width

STANDARD FILTERS

AM Ceramic CFW 455 IT 455 60

$S8 (PBT] XTAL FL-30 011 S 23

FM Filter IMISA 015 15 (-3aB)

$S8 Narrow

[Hygrade

Crystal) FL-44A 455 24

OPTIONAL FILTERS

QW Narrow FL-52A 455 0500

CW Narrow  FL-53A 455 0250

$58 Wide FL-70 sous 28

QW Narrow A-32 90106 0500

QW Narrow FL-63 S0I06 0250

AM FL-33 90100 60

Operating From 12V, the
IC-751 is also available with an
optional internal AC power
supply, the IC-P$35...for the
winning edge in field day
competition.

The IC-751 provides superior
performance for all amateur
radio operators...from novice
to extra class. See the IC-751
at your local ICOM dealer.
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(514) 620-8888

Telex 05-823580

3677B BLVD. ST. JEAN
DOLLARD DES ORMEAUX, QUE.
H9G 1X2

| " Professional Service to Radio Amateurs ~
‘ We also carry commercial and marine radio equipment.
Authorized Distributor for ICOM YAESU KENWOOD

Authorized Icom Warranty Service Center

. . ,.\' s i i s
&\ ' \MC-GOA SP-930 75-9308

$2399 incl. MC60A

{ s Tue-Sat 9:00- 5:00
\ | Closed Monday
\

§
J MEL'VE2DC DINO-VE2FSA
¢ LINDA-SWL DAVE-VE2FMF

¥ @‘Honnvmumnus

Specialistes en Communucatcons/

! o Communication Specialists

) 6 * TCA




YAESU

FREE CATALOGUE

YAESU BRAD McCARTER
Box 262
\/ MACTIER, ONTARIO POC 1HO :
Phone (705} 375-2836 !
?
"209
5
4
i

5 watts
$389.92Q
OPTIONS
Y2 Headint
MHA2ATS  Spesker/Microphone
rAd OC/OC Cor Adepter/Trickis Churger
Iy MMA-21 Mobile Manger Bracksl
NC-18 Guick Charger/OC Adupter
FNB A 12V, 500 mAh thCa pack
FT 757 SER' ES cscnt Soft Cave for FY:200R/AN w/FNB-4

| CROSS NEEDLE METER ‘,

\T{/ YAESU FRG 8800

- LLIAMSON GENERAL COVERAGE
@ BARKER & WI SO

MIRAIEE
TELEX. Ry-gain e

[7

5 1-— o ‘3\@«8’18!] ﬁ"o ’Ei? - L. R
KT -y & 3 9
o ﬁ& s

AMIE}Q\AIA\IM@

[S5>] DRAKE |

PHONE: (705) 375—2836
BRAD McCARTER

’*l\'chkln Box 262
MACTIER, ONTARIO POC 1HO

PRICES AND SPECIFICATIONS OF ALL EQUIPMENT AVAILABLE ON REQUEST
o LOWEST PRICES « 80 DAY FREE REPLACEMENT WARRANTY

February 1985 *
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Sosmmith C

MANUFACTURER OF QUARTZ CRYSTALS

LESMITH LIMITED

INTRODUCTION

Since it's incorporation in 1973, LESMITH has
been known for 1it's extensive knowledge of
crystal requirements for amateur, commercial,
and military equipment. We maintain data on
old and new models, and are willing to work
with you on any requirements, commercial or
experimental.

Most of our work is with repeat customers, for
whom our regular delivery is 2 weeks on
average for custom crystals. There 1is no
premium for rush orders, and crystals in stock
are sent out immediately.

HOW TO ORDER

Give us at least the information suggested in
the sample order below. If we need more
information, we will request it. In most
cases, this is enough to proceed.

0¥ | preg, |7/ | carmrem | Joke 4 Wodel
i 7|/ FHO| o so022
b A |te. 940 a

3 7~ V57.845 | ge foyre L
F |52 S5F5 /7
PRICING

If the pricing is obvious, total the amount,
add $1.00 for First Class mail, and send 1in
' your money order, or cheque, with the order.
If there is any doubt about the formula and or
price, send in the order without the money.
We will price the order and inform ‘you by
return mail. In the meantime, your order will
be processed and shipped on receipt of your
payment.

In the example, the amateur band crystals are
$§8.00 each and the custom or commercial
crystals are $9.50 each. The total is $73.00
plus §1.00 = §74.00. Ontario residents add 7%
sales tax.

P. O. BOX 703, 54 SHEPHERD RD.
OAKVILLE, ONTARIO, CANADA L6J 5C1

TELEPHONE (416) 844-4505
TELEX: 06 982348

1984 PRICES

HC6/U HC25/U
AMATEUR
Amateur bands 8.00 8.00
CUSTOM
6 - 55 Mhz 9.50 9.50
5 - 5.9 - 10.55 12.75
4 - 4.9 11.60 16.95
3 - 3.9 12.75 16.95
Below 3 mhz 16.95 -
55-100 (fifth) 12.75 12.75
MODULES
Mocom 70 i 24.95
Mocom 35 21.95

REWORK MODULES to new frequency

General 19.95
Hybrids 29.95
MT500 MX300

FOR USE IN  TWO WAY COMMUNICATIONS EQUIPMENT

8 *
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SKYWAVE RADIO SYSTEMS LTD.

RETAIL STORE: 4465 LOUGHEED HIGHWAY, BURNABY, B.C. CANADA V5C 372
MAIL ORDER: P.O. BOX 82127, NORTH BURNABY, B.C. CANADA V5C 5P2
PHONE: (604) 298-4720

WELCOME — to you, and to us. You've been around
for a while, but we just got here. SKYWAVE is your
newest full service amateur radio equipment stop. If
you're tired of self service stores with full service pri-
ces, try us — we offer full service, knowledge and
assistance at self service prices! At SKYWAVE, we
have an exciting array of Ham Radio Products, from
the complete YAESU line to accessories by famous
manufacturers such as those highlighted here.

Our store sponsors the SKYWAVE Radio Club,
VE7SKY, which is set-up for CW, SSB, FM, RTTY,
SSTV,and ATV! Visit us, and try it out! If you can’t visit
us, drop us a line and we'll send you our catalogue. In
addition, we will send you a free subscription to the
SKYWAVE BULLETIN, packed with technical informa-
tion and product reviews. We look forward to serving
you!

YES! PLEASE RUSH ME THESE
QUALITY PRODUCTS
0 HK-5A Electronic Keyer at $99.95 each -
Free Shipping!
[0 HK-1 paddles at $59.95 each - Free shipping!

0 CC-1P cable for HK-1 at $4.10 each -
Free shipping!

O0HQ-1 Hybrid Quad Antenna at $295.00 each -
Plus $8.00 Freight
(B.C. Orders add 7% sales tax)

Enclosed is my cheque or money order or

Charge my Visa Account

BANK _____ Expiry Date

Name Call

Address

City _____ Postal Code

RADIO TELEGRAPH
SENDING DEVICES
s . Modet HK-1

) .'_.,*’
o Qual lever squeeze paddie

© For use with all electronic keyers

Model HK-SA

Electronic
Keyer

oge:

o jamblc circult for squeeze keying
 Sell completing dots & dashes

o Dot & dash memory

o Battery operated

© Uses Curtis 8044 keyer chip

Wi Dhoducts.The

295

LAk

Signed CRAMPED
FOR SPACE—WANT DX?

Then you want the
antenna that's known
around the world for its
small size and superior
performance ...The

Multiband HYBRID QUAD FINAL
for 6-10-15 & 20 meters. FEED LINE-50 OHMS

IV

MODEL HQ-1

e WING SPAN-11 FT.
BOOM-54 INCHES LONG
WIND AREA-1.5 SQ. FT.
1200 WATTS P.EP. INPUT TO

February 1985




VHF MONTH
at Dollard’s

IC-02AT i IC-2AT

« Digital Readout ¢ . X
s S ; * Easy to use

. 8 . s * Affordable
« 10 Memories L Digital PLL
« 32 PL Tones e # -
« 3 Watt Std/

5 Watt Opt
Regular $409.00

SALE $365.00

Regular $309.00
SALE $265.00

IC-27H

* 9 Memories « Compact
» 45 Watts « Internal
S, ; Speaker
« Scanning l ® '
+ 32 PL Frequencies

Regular $524.00  SALE $469.00

IC-271H

» 100 Watlts « 12 VDC

* 32 Builtin
Subaudible
Tones

* Internal Power
Supply Option

* Fluorescent

* 32 Memory Display
Channels

Regular $1229.00 SALE $1099.00

We pay shipping to anywhere in Canada

0 | * | TCA




AE A Brings you the
Breakthrough!

PKT-1 Packet Radio Controller ¢ 849

Digital Radio Communication — computer to computer
Every PKT-1 station is a Digipeater (repeater)
Muitiple conversations on a simplex channel

Send computer files error free

Simple to use — 5 usual commands -

Only extra equipment required is RS 232 terminal/
computer and radio

Customer's 9-15 VDC power allows mobile/portable
operation

S Y e Jﬂf@’&&‘mﬂgﬁﬁ%

Computer
Patch

$299

IsoPole™ 440

$104

KT-3 Keyer-Trainer BT-1 Basic Trainer
$219 - $149

6\“\ THE ORIGINAL -
Dollard's
® SWEDISH KEY gg Radio -WesTt

a . A DIVISION OF DOLLARD ELECTRONICS LTD.
« solid brass «Silver contact| P.0. BOX 58236, 762 S.W. MARINE DRIVE

« teak base weighs 2 Ib VANCOUVER, B.C. V6P 6E3

TEL. (604) 321-1833 TELEX 04-54315

$149

February 1985 * 11



Why buy
at Dollard’s ?

One Word.
SERVICE.

Service means many things to us at Dollard’s. It means a commitment to providing you with the best selection of quality
equipment at the lowest possible price. It means helping you get the most for your money through an experienced and knowledgable
sales staff. It means getting your orders shipped with minimum tumaround. And it means a lasting support for the products you
purchase with our fully equipped and staffed service centre,

We feature the ICOM line of Ham Radio equipment. Dollard’s is the largest and most experienced ICOM dealer in the country.
As a result, we can deliver the best prices on ICOM and our other lines of quality equipment such as:

® AEA « HUSTLER
¢ ASTRON e HY-GAIN
* BARKER & WILLIAMSON e KILM

e CONNECT SYSTEMS ® [ ARSEN

e HEIL * YAESU

Dollard’s has the largest warehouse/shipping facility of any dealer in Canada. To you this means wide product selection,
immediate shipment within 24 hours from stock items, and professional handling of your order.

Your long-term satisfaction depends on equipment servicing, and we don't let you down there. Our two full-time technicians use
Hewlett-Packard, IFR, and Tektronix equipment, draw from a large inventory of spare parts, and have years of experience in [COM
servicing.

Ham Radio has changed a lot over the last decade. No longer is it solely comprised of tube radios and home-brew stations; it has
evolved into every facet of high technology communications. The equipment you use is among the most advanced of its kind in the
world. That is why we feel that buying Ham Radio is much more than walking into a store and plunking your money down. It is making
the proper choice, getting the best price, and knowing you won't be left in the cold if anything goes wrong after the purchase.

We give you everything at Dollard’s.

'ﬁ” Dollard's

fr7: Radio -WesT

*

TCA



KENWOOD

ANTENNA TUNER
' The AT-230 antenna
tuner includes the three
new WARC bands and
functional features such
as a through-line watt-
meter, SWR meter and
antenna selector switch.

. al

AT-100 100w 8-band automatic ant tuner «> *5 5 . S‘g) 29 5 o
AT-500 500w 9-band automatic anttuner &, 599. :
MT-100 Manual antenna tuner........ A

The AT-130 is a com-
pact and lightweight an-
tenna tuner designed
for base or mobile use
(includes the thrae new

MODEL 227 ANTENNA TUNER WARCbands).
s ’ 8215,

TEN-TEC

The AT-250 is an automatic anten-
na tuner that covers 160 ~ 10
meters, including the new WARC
bands, and features ABC (Automa-
tic Band Changing) system for the
TS430S, an AC power supply
with DC terminals, a built-in
SWR/POWER meter, and 4 sepa-
rate antenna connectors.

$499.

MODEL 228 ANTENNA TUNER/SWR BRIDGE

o wowes i comonbuy e R & S ELECTRONICS LTD.
b ' 157 Main Street

Dartmouth, N.S.

> Canada B2X 1S1

s @325, PH: (902) 434-5235

4229 18-30 MHz 2kw PEP tuner kit

M? gaﬁl PRICES INCLUDE SHIPPING (offer expires Mar.30)

@ Built-in Antenna Switch ;
® Built-in Balun For Balanced Loads

® Attractive Styling Complements
Most Equipment

P
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D CALL NOW FOR
SFECIAL PRICES

TIROBOB, o oyesasansassyeissossimia G ot oo B RS s $2169.00
TS-930SAT transceiver. ........ovuurrn... $2399.00
SP-930 Speaker .....ovoviiniiiiiiinnnn, $119.00
TS-430S H.F. Tranceiver .................. $1249.00
TS-430 AC pwrsupply. ..ovvruuennnrnnnnn. $199.00
TS-130SE Transceiver...........ovvenvnn... $929.00
TS-30 pwr supply «vveive e i, $189.00
TS-530SP Transceiver......o.ueeennenennnns $995.00
TS-830S Transceiver. ....ooovveenrnennnn.. $1279.00
SP 830 Speaker ......uvuiiiiiiiinine i, $89.00
TR-2600 2M handheld . .................... $489.00
TR-7930 2M mobile «..vvvreeninnennnns, $519.00
TR-7950 2 mer. mobile. ....o.oovnenn.n. $569.00
TR-9130 2 mtr. all mode mobile............. $719.00
TS-780S VHF/UHF all mode ............. $1389.00
TW-4000 VHF/UHF mobile ............... $849.00
TM 201A compact 2M mobile .............. $469.00
R-600 communications RX ................. $549.00
R-1000 SWR RX and clock. .. ovuusvnnnn. ... $699.00
R-2000 Deluxe SWR RX ....ovvnrvnnnnn... $849.00
KPS-12 12 amp pwr supply.....c.vevvvnn... $179.00
TLO2VA 0 HEOM. HBEAT o oo csroisins siosstimatomsasts $1489.00
SM220 MoONitor SCOPE. .. vvvrerennrreannns. $559.00
AT230 Antenna tuner ...v.ueureenennnrnnn. $299.00
AT250 Automatic antenna tuner............ $495.00
VC10 VHF Converter «.......ooveuevunn... $229.00
MES50:Desk thike. ons svimis s seieihisie s $63.00
MC68 Deluxe desk mike ..........covuvnns. $116.00
PC1A Phone Patch . vovieeneeninnensonenn.. $95.00

MFJ RTTY / ASCHI / CW
COMPUTER INTERFACE

Lets you send and recsive computerized RTTY/ASCII/CW. Coples it
shifts and all speeds. Copies on both mark and space. Sharp 8 Pols active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atarl, T1-99, Commodors 84 or most other personal comparters,
Uses Kantronica software and most other RTTY/CW softwars. $155.00

Vic 20
Commodore 64

MFJ-901 Versa tuner .....ooveemennnnnnnnn.. $89.00
MFJ-482 electronic keyer w/memory ......... $159.00
MFJ-1020 active antenna ................... $129.00
MFJ-941D Deluxe Versa Il ................. $149.00
MFJ-949B Deluxe tuner.................... $209.00
MEFJ-401 Econo keyer Il ........vuvuvvnonn., $89.00
MFJ-422 Econo ¢/w Bencher................. $59.00
MFJ-484B Grandmaster keyer ............... $209.00
Bencher
BY:1 black:bask v avissvss iy s $69.00
BY-2 chrome base .........oovvvuirinnnnnn.. $87.00
ZA-1A super L.l balun........ooovueononoo. .. $27.00
SANTA'’S SPECIALS
Hammond power bars ¢/w breaker ........... $32.50
Bearcat 210 Scanner ...........oouuinnan... $329.00
PT-1000LP low pass filter ................... $39.50
Telex C-610 headphones .................... $23.50
Opto-7000K 10-600 MH: counter............ $199.00
Luxor deluxe 9540 Sat. Receiver ¢/w :
Down Converter 100 degree LMA plus
polor rotor, Sale Price $1975
............................... Special $1595.00
Channel Master 9510 rotor .. ...vvurnunn... $109.00
Channel Master 9515 heavy duity rotor ... ... $169.00
Toshiba PC-60 AD deluxe tape deck
Reg 549:00: uwanvissiessnmgisimesss Sale $369.00

MacFarlane’s Used Gear Clearout At Reduced Prices

Kenwood TS§-5208 160-10 meter complete with 6 MUr. tranSVerter. .. .ouvvvuvevennnernneennns $595.00
Heath SB-303 RX & SB-401 TX C/W entendeer boards, Mint. cond. . ..o ovvvreeennnnnnn.n. $495.00
Yaesu FT-227 HF transceiver (European version FT-101). .. uuutrtenrurreennsenieeanneannns $350.00
KW-2000B HF transceiver, excellent cond in original carton ..........o.evevuiinirininennnns. $395.00
Kenwood remote VFO 520 .0 uttieintatiietitnsaneneireseseiesenananeaanenenennns $129.00
902DM complete with FVO02DM ... tiitiiituiiietneeenrannenneesseannnnesneecnnnsnss $1295.00
Kenwood TR-7800 ZM synthesized o ...vut vt oottt ee e e e e e e $329.00
Kenwoad TRJZ00G IV, -smmaeeriinivinssmsmsie s sos o e s aas i 560 i e S s s $125.00
Kenwood R1000 deluxe SWL receiver w/clock . o vvvvvuvseeon et eee e ieeiseenns $585.00
Kenwood R-600 short wave receiver (New SEt WarTanty) e veves vnen s ennenenreenennnnnns $439.00
S MU Ol BN ) e e s e eI e T T LS $149.00
TEN-TEC Triton 1' 100 CW & SSB C/W power SUpply .« oovvovnenesneeeeeesasnnennnnn. $325.00

Used Units are Satisfuction guaranteed. If not delighted return in 10 days for refund less shipping Prices and
specifications subject to change.

H.C. MacFarlane Electronics Ltd.

R.R. #2 Battersea, Ont. KOH 1HO
Phone. 613-353-2800 VE3BPM

Dealer for Deihi Towers, COE Rotors,

] YOUR ONE-STOP HAM SHOP Hy-Gain, Mosley, Cushcralt and
,‘(‘HAR(,LK ANTENNA SYSTEMS INSTALLED WITHIN RADIUS 150 KM. Hustier Antennas.
i EXPERTISE FREELY GIVEN ANYWHERE MFJ and B&W products.
14 e TCA




Finally.

The personal computer
backup- system you’ve
been looking for.

What we do. Xerox Service Centres
[] Provide factory authorized service for more and 226 Yorkland Blvd.
more of the personal computer brands. Willowdale, Ont. M2] 1R5

[ Give you expert service ... with the best trained
technicians in the industry.

(] Give you guaranteed service ... you are assured FOR  INFORMATION ON THE

the job’s done right! SERVICE CENTRES ACROSS CANADA
[ Give you fast turnaround ... with equipment repaired

2 ASK  FOR
usually in 48 hours, or less!
y . . . s %
[] Pick up and delivery, carry in and on-site service. BRIAN YEIMIE
se . Obti TOM VE3BKJ
rvice Options ROBERT  VE3NTE
KEN VE30GM

[ Maintenance Agreements
[J Time and Materials

Warranty**
O ty CALL 416 499 - 9700

XEROX Service Centre
MAINTENANCE AGREEMENT

Lt
JAnPLE

_l
VISA

I

VISA card accepted

® IBM™ (with Quadram, AST and Persyst Boards)
e DIRECT™ e OLIVETTI™ e PIEDPIPER™
e CORONA™ e SWEET-P™ e FRANKLIN™
e HYPERION™ e EPSON™ e OSBORNE™
e COMPUPRO™ e OKIDATA™ e KAYPRO™
e ALTOS™ e DIABLO™ ¢ MORROWDESIGN™
e XEROX820™ e XEROXMEMORY WRITER™ e AJILE™
*Geographic restrictions apply to pick up, XEROX Canada Inc.

delivery and on-site service.

Lt XEROX

Xerox s a registered trademark of Xerox Corporation used by Xerox Canada Inc. as a registered user.

February 1985 *



CANADIAN IMPORTER: ATLANTIC HAM RADIO LTD, P.0. BOX 755

SAINT JOHN, N.B. (506) 652-5753

SWR & POWER METERS

DAIWA cross needle meters make SWR and Power measurement quick
and easy. Why bother with the inconvenience of the "older type"
meters? With DAIWA there is only one meter to read and no tedious sen-
sitivity adjustments to make - ever! DAIWA cross needle meters indicate
forward and reflected power simultaneously. The SWR is read direcily at
the point where the two needles intersect. DAIWA quality insures ret:ubili-
ty and accuracy. Once you've used this meter, you'll wonder hov. you
ever managed without it in the past. The DAIWA SWR/Power meters
cover a wide range of frequencies from 1.8 MHz to 2.3 GHz in either the
compacl model CN520 or the standard model (see below).

$9 $159.95 $219.95 $299.95 $259.95

CN-H70B | CN-630 [ CN-650 | CN-720 (B)
'1.8 bO MHz l 1,8-750 MHz[ 140-as0MHz [ 122 5GHz 18:150MH:
50 ohm

B I &

Z00/7kW [ Z0i200, 2kW | 20i200W | 2012001 2kW
4/%00W [ araor HUTW | 47400 3740 HO0W
b __ AW min 4W min
=10% — 0%
50-239

180x% 120 130

CANADIAN DEALERS: HOBBYTRONIQUE TNC.
DOLLARD DES ORMEAUX, QUE.

DOLLARD'S RADIO WEST BRAD McCARTER
VANCOUVER, B.C. MACTIER, ONT.

7.

WA

FREQUENCY

WPUTIOUTPUT IMPEDANCE
FWD

POWER 733

SWR DETECTION SENSITVITY

TOLERANCE (full scale)

CONNECTORS

DIMENSIONS (W x H % D m}

2120W
0. 4/4W
0 AW min
+15%
N type

1" CROSS NEEDLE METER

p)
! 5
L

p=

$0-239

50-239

I
[ 165Wx 75Hx 870 180x 85 x 120

T2X7Z395

_COAXIAL SWITCHES

cswat 7H)truv }
sy |

Aeliable VHF/UHF Ga-As FET design for
outstanding sensitivity and low noise.
Can be placed directly into the antenna
feed line.

AF activated/Manual T/R switching.

$119.95 $15

| RX- 1106 | AX: 430G

144 - 148 Mriz| 430 - 440 MHz
15 dB min 113 48 min

9.95

$ﬁ0@k ”

0

7$39 $59

YSEQUENCY
GAIN

MQ“”

TMPUTI0UTPUT IMPEDANCE

50 ohm

RF POWER BYPASS RATING

30 W CW (FMI

POWER SOURCE

138V 0OC 100 mA

DIMENSIONS (W x H x 0 )

90 x 25x92

€5-201/c5-201 (G |

CS-401

Cs-4

FREQUENCY

GOOMHzZ |

BOOMH2

1500MHz

VSWR

below 1 : 1

2

A POWER RATING

2 5kW PEP 1kW CW

[500W PEP 250W CW

50 ohm
Less than 0 208

betier than 50dB at 300MHz

better than 4548 at 450MH2

adjacent erminal
50-239 IN wpel | §0-238

2 4

_"Unused terminals grounded, "’

$129.95 $109.95
DK-210  DK-200

8 WPM — 50 WPM

500 — 3000 Hz

GRID BLOCK: =100 V 10 mA max
DIRECT 4 300 V 100mA max

138 V DC (3-15 Vi approx. 100 mA (DX-200)
200 mA (DK-210}

{or 9 voit battety can be instalied inside cabinet)

150x 62 x 150

DK-210 only

IMPEOANCE
INSERTION L0SS
ISOLATION

Electronic Keyers

. better than 60dB
CW is one of the most enjoyable mades
of amateur radio communication.
DAIWA makes CW easy with the
DK200/DK210 electronic keyers. These
keyers do most of the work for you by
eliminating fatigue and improving your
“fist"", Fealures include semi-automatic,
automatic, and tune modes as well as
dash/dot memaories, 8-50 WPM capabili-
ty, an L.E.D. speedmeter (DK210 only),
and two types of keying outputs 1o suit
almost any transmitter. A variable fre-
quency sidelone monilor is also includ-
ed. If you like CW, you'll love DAIWA'S
DK200/DK210 electronic keyers.

BNC
4

CONNECTORS
OUTPUT PORT

SPEED
SIDE-TONE OSCHIATOR FREQUENCY
KEYING QUTPUT CIRCUITRY

POWER CORSUMPTION

DIMERSIONS (W K x D miml
LED SPEED INDICATOR

LINEAR AMPLIFIERS

DAIWA amplifiers are designed for use with hand-held or other
transceivers in either mobile or fixed station configurations.

Because of it's light weight and compact size, DAIWA linear amplifiers can
be mounted under the dash, under the seat, or in any other convenient
location.

The DAIWA linear amplifiers are equipped with RF aclivated stand-by
circuitry.

Easy operation. Simply connect your antenna and your hand-

helditransceiver to the linear amplifier.
Connect a DAIWA linear amplifier lo a suitable power supply and go!

$109.95 N.A. N.A. $229.95 H.A.
| ta2035 | ta-2030 LA4040 | LA-4030 LA-4016
430-450MHz
FM/SSBICW
10W 053w

N.A.

LA-2065

$179.95
1 1A-2060
144 148MH2
FMISSBICW
053w

$379.95

LA-2155 |

il

BAND
MODE
INPUT FOWER

FM

0 150 25W (Modet A)
(0 30 6W (Model 81

M

0 15-0 3W (Model Al
0.3.0 6W (Modet BI
15:2 5W ihdodel €)
30W phusitigh povlon
1SW plusiLow posinon
13 BV OC GA max
BNC-BNC (Cablel | {258 |
$0-239

[ 100x35x125 |

25W ow

MAXIMUM OUTPUT POWER T50W plus GOW plus 30W plus I5W plus T5W plus

[13 8v DC 10A max | 13 8V DC 4 5A max
BNC-BNC Cable}

13 8V DC 4.5A max
BNC

138V OC 10A max |13 8V DC 12A max
— PL259 | BNC-BNC {Cable)

138V DC 24A max
SO 1i9

POWER CONSUMPTION
INPUT PLUG/CONNECTOR
OUTPUT CONNECTOR

W x Hx 0 m)

100x35x 125

TCA

100% 41 x 170 90x45x125 | 100x41 %170 |

170x 79x 250 |

16



LETTER

VHF ALERT

. A major DXpedition is cur-
rently being planned by a group of
licenced Amateurs who are
members of the West Kent Ama-
teur Radio Society. The expedition
is planned to take place over a two
week period commencing on Aug.
17, 1985. :

The major objective of the expe-
dition is to establish a station at a
favourable butsomewhatinaccessa-
ble location on the west coast of the
Republic of Ireland to attempt a
first ever direct transatlantic con-
tact with North America on the two
metre band.

We would very much like to
make contact with Amateurs in
your country who would be in a
position to operate high power sta-
tions on the east coast during the
relevant period and who would like
to take part in the attempts at a
transatlantic contact.

We would be grateful for any
assistance which your organization
is able to give in setting up these
skeds. My telephone number is
(0892) 28275 and we could also set
up skeds on the HF bands, subject
to suitable conditions, in order to
make preliminary arrangements.
My postal address is: 13 Culverden
Down, Tunbridge Wells, Kent
TN4 9SB, United Kingdom.

I look forward to hearing from
you with interest.

Dave Green G40TV

20 METRE BEACON
PROJECT

Thank you very much for your
interest in our NCDXF 20-metre
beacon project. But right at this
moment, | must agree with you that
those damned AMTOR crickets
appear dedicated to taking over the
frequency!

Joan Powell VE3FVO Resigns
IN PERSPECTIVE

Amateur radio has been good to
me. Aside from a hobby, ithas been
there when I needed something to
get lost in— something to take my
thoughts— my time. 1 hope, in turn,
I've been able to contribute some-
thing to the fraternity.

Cystic Fibrosis, a disease that
still claims many people, took my
son— an electrical engineer— a
year and a half ago. Fred Green
VE3IO, whose picture is in the
November TCA, lost a son also to
CF recently, as well as another
acquaintance here in Ottawa.
These recent happenings have
caused me to stop “running” and
put my own life in a better perspec-
tive. My daughter, too, has CF. She
is 23, fun-loving, outgoing, but finds
breathing often a problem. I'm
going to enjoy life with her while I
have her.

So “thank you Amateur Radio”,
but now you’ll be in the back-
ground of my life. To CARF, [ wish
the very best. Remember CARF is
YOU— the Canadian Amateur.
Volunteer some time— make
YOUR organization what YOU
want it to be.

Thank you.
Joan Powell VE3FVO

Right now we are waiting for
answers from both the radio clubs
of Argentina and Colombia con-
cerning establishing a beacon in
one, or possibly both, of those coun-
tries. You see, there’s an almost
insurmountable bit of politics
involved in getting these things
properly licensed. Even our two
U.S.-licensed beacons, W6W X/B
and KH60/B, are operating on
temporary experimental licenses.
Qur renewal application is now
pending.

We have asked these two clubs
to send us a copy of their issued
license with all the detail, call-sign,
etc., before we will ship the beacon
apparatus. The call-sign is “burned
in” in the control unit here at Cur-
tis. The whole project has actually
been slowed down due to the grave
illness of Cam Pierce K6RU, who
has really done all the assembly,
testing, packing, shipping, etc. Cam
is again in the hospital for more
surgery, radiation and all that, and
the apparatus, paper work and
detail are at his home.

Actually an additional beacon
in the VK6 territory would be my
choice. But it’s just not simple to
find an individual or radio club
which wishes to hassle with all the
licensing, import problems and
whatever. Those beacons which are
operating are often due to luck,
such as having the 4X4 beacon on
the desk of Dr. Steve Friedland at
Tel Aviv University. Steve has both
a 4X4 and a W6 call, works here in
the summer and in Israel in the
school season!

Thanks again for your interest.
Incidentally, your letter was
“Incoming Beacon Correspondence

No. 417! Al Lotze W6R(Q

Continued on next page P
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MICROWAVES ON
DISPLAY

Here is a picture 1 took at the
RSO Convention in Ottawa of

" Michael Ross VE2DUB (left) and

Eric Boll VE2AF giving
Microwave Seminar.

Of particular interest is the tob-
bogan being used for a dish. This
was one end of the duplex path
operation demonstrated and used
by a number of interested Ama-
teurs attending the seminar. The
same dish appears in the photo-
graph of VE2DUB/2 on page 36
Dec TCA.

their

Keith Baker VE2XL

WELL-EARNED THANKS

Now that the Alberta Papal
Visit is over and has been acknowl-
edged as having been such a tre-
mendous success, I want to take this
opportunity to express both to you
personally and through you to all of
the members of the Northern
Alberta Amateur Radio Club who
worked so hard in conjunction with
the Namao Mass, my sincerest and
deepest appreciation. It goes with-
out saying, that without your per-
sonal contribution and the
dedication and effort of your
members, the
Centre at the Namao Mass would
not have been effective.

On behalf of the Secretariat, I
wish to express to you and all of
your volunteer members our sincer-
est thanks and extend to you our
heartfelt congratulations on a tre-
mendous job. You can be justifiably
proud of your efforts and certainly
the results.

.1 very much look forward to
having the opportunity of working
with you and your members in the
future knowing, as I do now, whata
tremendous group you are.

Jack Kane, Chairman

Telecommunications

Committee, Alberta

Papal Visit.

Please send mail directly to: Frank

Hughes VE3DQB, P.O. Box 855,
Hawkesbury, Ont. K6A 3C9.

Communication *

77 YEARS AN AMATEUR!

The enclosed photo was taken
at a ‘Quad Raising’ in October and
shows myself at the extreme right
(supervising!),
VE3FQ (retired Officer-in-Charge
of the London DOC Office), and
members of the London Radio
Club. o

The previous quad had been in
place for about seven years when
one spreader broke during a high
wind storm late last Winter. When
it was,lowered during the Spring it
was found that all the spreaders had
rotted so a total rebuild was in
order, and this was done during the

Rene Levasseur"

Summer. :

Although 1 have been an Ama-
teur for 77 years, having built my
first transmitter and receiver from
an article published in 1907 in the
Boys Ouwn Paper in England, 1 have
never purchased a commercial
antenna, preferring to build my
own. However, since I am now 87
years old this latest effort would
appear to be my ‘Swan Song’ as
regards antenna designing and
building. Though the spirit is wil-
ling, the flesh is just a little weak!

Harry H. Gloster VE3IT
London, Ont.
A
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Records set despite

Amateurs denied useful

Part 1.

In 1920 Cecil Goyder and I were
students in London— he at Mill
Hill private school and I at the
Western Union Training College
and British School of Wireless Tele-
graphy. As students we were able to
attend the meetings of the Wireless
Society of London (now the Radio
Society of Great Britain) alth(.)ugh
we were not members. The meet-
ings were held in the lecture hall of
the Institute of Electrical Engineers
(IEE) on the Thames Embankment
because many of the society’s
members were also members of the
IEE.

We were privileged to be able to
listen to such great men as Sir
Ambrose Fleming, Capt. P.P. Eck-
ersley (later Chief Engineer British
Broadcasting Company), and other
scientists and wireless engineers of
note.

With us, at these meetings, it
was a question of being seen but not
heard. Our simple home-made
spark and single-tube transmitters
worked on 900 to 1000 metres while
our receivers used crystal detectors
with perhaps one tube as an audio
amplifier. Much of our equipment
came from World War I army sur-
plus stores. -

Towards the end of 1920, Brit-
ish government services, Shipping
Interests and the new airline servi-
ces were all demanding more air
space plus the fact that broadcasting
was about to start requiring a large
part of the spectrum below 600
metres. All this resulted in the Ama-
teurs being relegated to 200 metres
and below; such wavelengths being
considered useless except for very
short range communication.

It was also considered no small
advantage to have the Amateurs

wavelengths

This is a story of early Amateur
radio in England and of DR Cecil
Goyder, B.Sc. (Eng.), Senior
Member LEE, A.G.C.L, CB.E,
and the part he played when at 18
years of age he was the first person
to “girdle the globe” using short
waves. On Oct. 19, 1924, as G2SZ,
he made a firm QSO between Lon-
don, England and Z4AA near
Dunedin, New Zealand.

out of the way where they could not
cause any further QRM asthey had
been doing to other services, chiefly
the Imperial Airways station at
Croydon working on 900 metres.

Cecil Goyder had been living
with his family in the U.S.A. and
had only returned to England early
in 1920. He brought with him a
crystal detector receiver which he
hooked up to the bedsprings of his
bed so that he could listen to the
ships in the Thames estuary; GNF
and GNI (the -oast stations at the
North Foreland the Isle of Wight),
all on 600 metres and best of all, FL
the Eiffel Tower in Paris on 2600
metres sending weather and time
signals.

A 250 Watt Transmitter

When the headmaster, Mr.
Brown, and the Science Master at
his school found out that Cecil was
interested in wireless, they encour-
aged him to pursue his hobby and
helped him with it in many ways. In
1921 he built a 250 watt transmitter
(Hartley oscillator and power
amplifier). This was at the school
which was granted the callsign
G2SZ. Cecil’s own station at home
was GZHM. The school receiver
used two tubes; detector and audio

by Marshall Killen VE3KK

Such high power as 4 kW was
practically unknown in the United
Kingdom at that time when, except
for a few much favoured or brilliant
Amateurs, the maximum autho-
rized power by the British GPO was
TEN watts DC Input. However
thanks to the importance of the
school, permission was granted
Cecil to conduct DX experimentsin
the school laboratory using the
higher power. Soon G2SZ was in
contact with Amateurs all over
Great Britain and Europe and look-
ing forward to taking part in the
forthcoming trans-Atlantic tests.

The first trans-Atlantic tests
organized by the ARRL in Febru-
ary 1921 had just failed when not a
single U.S. station, either spark or
CW, had been heard by any of the
British listening stations. These
tests were on 200 metres and the
U.S. Amateurs blamed the failure
on the poor equipment and inexpe-
rience of the British Amateurs.
They suggested that, if a U.S. Ama-
teur was allowed to come to Eng-
land with his own equipment,
future tests would have different
results.

Accordingly, the ARRL sent
Paul Godley 2ZE to England supp-
lied with a Paragon regenerative
receiver and an Armstrong
superhet. Godley found reception
very poor in the London area so
went up to Ardrossan near Glasgow
in Scotland.

With the assistance of the chief
engineer of the British Marconi Co.,
the very first Beverage antenna to
appear in the U.K. was erected on
the windswept Scottish coast. It was
1300 feet long, mounted on ten

Continued on next puge >

February 1985

amplifier.
A

19




poles 12 feet above ground. The
earth plates were several short
lengths of iron piping buried four
feet in the ground. The length was
later reduced to 850 feet.

The second series of tests were
started in December 1921. Imagine
being in a tent on the west coast of

Scotland at that time of year? At -

0050Z Dec. 9,1921, Godley received
signals from IBCG located at
Greenwich, Conn. It was from
IBCG that, two days later, Godley
received this message which
happens to be the first complete one
from the U.S. to Europe on short
waves.
No 1 de 1BCG words 12 New York
December 11 1921
To Paul Godley, Ardrossan, Scotland
Hearty Congratulations - signed
Burghard Inman Griman Armstrong
Amy Cronkhite

The Radio Club of America
erected a stone marker commemo-
rating 1BCG near the orginal site of
the station. It was dedicated in 1950.
Later it was learned that British
G2KW W.R. Burne had received
the U.S. signals at least 24 hours
before Paul Godley. This went
some way to prove the British Ama-
teurs were not as inexperienced as
claimed by their U.S. friends across
the Atlantic.

The Third Test Series

With the success of the second
series of tests proving that short
wave signals could be heard across
the Atlantic, a third series were
planned with U.S. and Canadian
stations transmitting 0001Z-0600Z
daily December 12 through 21 and
British and French stations doing
likewise for a similar period
December 22-31.

A special British station was
licensed as G5WS with an input
power of One W. A loosely coupled
Hartley circuit with two tubes in
parallel was used. The antenna was
a birdcage affair attached to the
chimney stack of the County of
London Electric Supply Company’s
generating plant.

A few high power licences were

A

reluctantly granted to prominent
members of the RSGB, much to the
dissatisfaction of the younger gener-
ation of Amateurs who had to be
content with 100 watts.

G5WS was the only British sta-
tion heard across the Atlantic dur-
ing the tests, although FSAB Deloy
was heard by U.S. 8FQ of Pitts-
burgh, Pa. At least 19 British sta-
tions logged signals from the U.S.A.
and Canada during the tests, and
Cecil G2SZ was one of them.

The first ever wireless exhibi-
tion was held by the RSGB in the
Horticultural Hall in. Westminster,
London, September 1922. One of
the events was a morse sending and
receiving contest. One of the
instructors from the Waestern
Union school was there so when he
spied one of his students there he
challenged him to enter. The stu-
dent did enter and much to his sur-
prise won both sections. No great
achievement, as most British Ama-
teurs were keener on experimenting
than on increasing their speed as
morse operators.

During 1922, there does not
seem to have been any great effort
made to produce a first two-way
contact across the Atlantic. I think
it was Sir Oliver Lodge, FRS, who
giving a lecture at one of the RSGB
meetings sometime in 1922, forecast
it would not be long before real
short wave DX contacts would be
commonplace. His prophecy was
more than fulfilled during the years
1923 and 1924.

It was during 1922 that broad-
casting got started in England.
Under the guidance of P.P. Eckers-
ley, weekly broadcasts were started
from 2MT Writtle near Chelmns-
ford on 440 metres or thereabouts.
These tests were started in Febru-
ary and inside a year led to the
founding of the BBC, its first sta-
tion being 2L0, Strand, London. A

Continued next issue

Send your comments on TCA
directly to the Editor, Box 855,
Hawkesbury, Ont. K6A 3C9.

Editorial

Today, for the first time, I have
typed on a sheet of paper the run-
ning head ‘TCA February,’ That
makes it six months in this chair,
trying to keep up the standard set
by Cary, timidly keeping my mouth
shut and my eyes and ears open as |
try to cope with the job.

Six months of learning, of tele-
phoning across the country to
round up stories for TCA, of meet-
ing people and making friends, of
watching your CARF Board of
Directors cope with running our
organization.

And it has become very clear to
me that we are in the throes of a
change from a little group of friends
to an organization with a $150,000 a
year budget, and it ain’t easy.

Things that were simple to do
when we were only a thousand
strong are getting to be time con-
suming. We are nearly 6000 in
CARF now, and that means about
100 renewals a week to take care of.
A hundred cheques to be recorded
and deposited. A hundred changes
on the membership disk and other
administrative details. Dozens of
other time-consuming tasks:
remember, your officials and offic-
ers are all volunteers.

I remember how I used to look
at CARF before 1 took an active
part in its workings. “They” should
do more: “they” should get TCA to
me on time: “they” should get on
the ball— yes, I was a pretty vocal
critic then. Now I know how much
CAREF officials do, the amount of
their spare time they dedicate to
CAREF, not only at home but in
travel and in hotel conference
rooms on our business, 1 am
ashamed of myself.

Canadians deserve a first-class
Federation. The officers they elect
deserve their wholehearted
backing.

VE3DQB
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CARF drafts a recommended

Cable TVI Procedure

The following DRAFT proce-
dure has been developed by CARF
and is presented to the CARF 8th
annual National Amateur Radio
Symposium for its consideration,
with the aim of evolving a recom-
mended procedure to resolve cases
of cable TV interference. It is
intended to offer such a draft proce-
dure to the Advisory Committee on
Cable Television Ingress/Egress
(ACTIE). The committee, which
resulted from a CARF request to
the Radio Advisory Board of Can-
ada to study the problem, is chaired
by the DOC and has representa-
tives from CARF, CRRL and the
CCTA.

CABLE TVI PROCEDURE
RECOMMENDATION BY
CARF SYMPOSIUM /84
Objective

1. To provide guidelines leading
toward the elimination of interfer-
ence between cable TV systemsand

radio services.

Introduction

2. With the CATYV cable plant
presently installed, some cable leak-
age occurs no matter how well the
plant is maintained. The purpose of
this procedure is to identify inter-
ference and to inform all parties,
including the DOC, of action being
taken with a view to the elimination
of interference to and from the
Amateur Service. It is expected that
the recommended procedure could
be used in cases of interference from
or to CATV systems in other por-
tions of the radio spectrum.

3. Broadcast Procedure 23 of the
DOC, paragraph 4.12, limits the
radiation from a CATV system to
the following (see box):

Frequency Range

Radiation Limit

Test Distance

(MHz) (microvolts per metre) (metres)
up to 54 20 10
54-108 20 3
108-174 10 3
174-216 20 3
216-444 20 10

4. Although radio frequencies are
used in a cable TV system, it is not
licensed under the Radio Act. BP-
23 limits the unwanted radiation to
the values noted in paragraph 3
above; however, interference to
radio services licensed by the DOC
must not occur, as stated in para-
graph 3.12 of BP-23:

“If the cable television system
causes interference to other radio
services within the meaning of the
Radio Act and Radio Regulations,
Part II thereunder, the system oper-
ator shall immediately take the
necessary remedial measures, bear-
ing all losses or expenses for which
he is legally responsible.”

5. It is recognized that present
CATV plant may have ingress of
some radio transmissions into the
system. In this situation owners of
licensed radio stations could assist
DOC and the CATV company dur-

ing an investigation.

Recommended Procedure in
case of interference
6. It is recommended that the fol-
lowing procedure be used in cases of
interference to radio services.
a) Licensed radio users of the
spectrum should send a letter to the

cable operator with a copy to the

appropriate DOC district office, to
DOC head office and if applicable,
to the complainant’s national asso-

ciation, containing the following
information:

— radio licensee’s name, address,
telephone number

— name of cable company

— location(s) of interference

— weather conditions during inter-
ference

— nature of the interference and
whether it is continuous or inter-
mittent, with date, time, approxi-
mate strength of signals, preferably
in microvolts per metre per BP-23
procedure, or in the following terms
if field strength measurements are
not possible:

weak (S1 to S2)

moderate (83 to S9)

strong (over S9)

b) The CATV company should
respond to the complainant with a
written progress report, within one
month. The cable TV company
should, within six months, inform
the DOC of its remedial measures
and its schedule to remove the inter-
ference.

c¢) The parties may seek the
cooperation of the local DOC
inspector or District Office in mak-
ing measurements and resolving
problems.

d) In the event of ingress of
radio signals into a cable system, the
radio station licensee could assist
the cable company in locating the

Continued on next page D
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problem; for example, by providing
test transmissions.

e) The DQC should record the
details of complaints received of
CATV interference and report to
the parties on their findings from
time to time.

f) If the remedial measures
taken by the CATV company do
not meet the requirements of BP-23
or do not eliminate the interference
as in paragraph 4, then the com-
plainant may bring this to the
notice of DOC.

g) That the parties recommend
that a formal program of radiation
monitoring be instituted by the
cable company, with a legal require-
ment for formal recordkeeping and
reporting to DOC quarterly, speci-
fying time spent, results and nature
of problems. It shall be public infor-
mation.

h) It is recommended that
standard procedures for the ongo-
ing evaluation and resolution of
interference problems be estab-
lished in formal fashion by DOC in
accordance with good engineering
practice.

i) It is recommended that DOC
re-examine the methods of issuinga
TC&OC for a cable company for
which there are outstanding com-
plaints of radiation leakage or inter-
ference.

j) Itisrecommended that CARF
support the endeavours of the
ACTIE committee to achieve a wor-
kable solution to CATVI inter-
ference.

It is also recommended that
CARF approach the Minister in an
attempt to encourage DOC to take
stronger action under existing
legislation.

“A CHANGE OF WINGS”

Those readers who enjoyed
Don McVicar's “Ferry Command”
and “North Atlantic Cat” will be
pleased to know that another book
in the series is now available: “A
Change of Wings” can be ordered
from Ad Astra Books, Box 2087,
_Dorval, Quebec H9S 3K7 at $24.95.

Social Events

VE7NOR CERTIFICATE

On Feb. 1-10, 1985 the North
Okanagan Radio Amateur Club
will be operating a special station to
commemorate the 25th Anniver-
sary of the largest winter carnival in
Western Canada— ‘The Vernon
Winter Carnival.” A special certifi-
cate will be available to all stations
contacting VE7TNOR, our club sta-
tion. Operating times will be from
2100Z-2400Z daily. Operating fre-
quencies will be 28.525, 21.375 &
14.225. The cost for the award is
$1.00 or 2 IRC’s to cover postage
costs. Send QSL info to Box 1706
Vernon, B.C. Canada V1T 7T9. See
you in Feb. and listen for ‘CQ Win-
ter Carnival.’

CQ CLARA CQ YL CQ
GUIDERS CQ CLARA CQ
YL CQ GUIDES CQ GUIDE
LEADERS

Girl Guides of Canada celebrate
their 75th Anniversary in 1985.
Thinking week is Feb. 17-23 1985.
Thinking Day is Feb. 22 1985.

After being in touch with the
National and Provincial Council of
Canadian Girl Guides, it has been
suggested that we have a Girl Guide
On The Air Jamboree week, Feb.
17-23, similar to the annual Boy
Scout Jamboree.

This is an excellent public rela-
tions opportunity for CLARA and
the Girl Guides of Canada to join
efforts to spread the hands of
friendship across Canada and more.

BYLARA, the English YL’s, are
planning a similar venture as it is
also their 75th anniversary.

The Girl Guide Council is quite
excited about the possibilities of
this venture, and we have some
interesting ideas in the works. It will
also be mentioned in the Guider
magazines.

It has been suggested that each
of you try to provide an interest in
your area. Also you can get public-
ity for CLARA and the Guides.

Please let Cathy VE3GJH or
Susan VO10I know if you are able
to participate in this venture, pro-
viding there are Girl Guides in your
area... We could use the suggested
frequencies from the AC-DC con-
test as well as our Tuesday net fre-
quency. Call your local Girl Guide
group and find out what they are
interested in doing. For more infor-
mation, please get in touch with
Cathy VE3GJH.

CALENDAR
Feb. 1-10: Vernon Winter
Carnival. Details above.
Feb. 2: Niagara Peninsula ARC Big
Event and Flea Market.
Feb. 17-23: Girl Guide on the air
jamboree week. Details above.
May 11: Ontario Trilliums 20th
anniversary Dinner, Howard
Johnson’s Hotel, Progress Court,
Scarborough.
May 19: Southern Ontario
Repeater Team Fleamarket,
Medway High School, Arva.
Does your club sponsor hamfests,
fleamarkets, get-togethers of all
kinds? Let TCA know about them
three months ahead to list them in
our Calendar.

TWO IMPORTANT
NUMBERS
For TCA Subscription problems,
call the Kingston office 613-544-
6161 anytime.

For enquiries and membership
information, please quote top line of
TCA label.

If you have news of interest to
Canadian Amateurs, call the TCA
newsline at 613-632-9847.

MASTERCARD/VISA

[t is now more convenient than
ever to join CARF and to order
CARF Publications. When
ordering, simply send your Name,
address, Card Number and Expiry
Date, with your signature.
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53 Années

1948

Agé de 82 ans, 'abbé Charles
Robert VE2EC continue, chaque
jour, 3 communiquer par radio
ondes-courtes.

11 est né 3 Sainte-Thecle. Aprés
ses études primaires, il sera ordonné
prétre en 1927. L’exercice de son
ministére 'aménera successivement
au poste de vicaire dans quelques
paroisses. Il est actuellement
aumonier de l'école Saint-Joseph,
poste qu’il occupe depuis 17 ans.

Sa passion pour la communica-
tion, il I'a attrappée lorsqu’il était
vicaire de Saint-Lazare, au début
des années ’30. Depuis cette péri-
ode, il ne sest pas écoulé une
journée, a I'exception de la guerre,
ou il ne s’est pas assis quelques min-
utes devant son poste de radio. Il
g’est fait entendre dans plus de 186
pays au monde.

Au cours de ces 53 années de
communication lI'abbé Robert a
rendu de nombreux services. Il a
secouru des navires en détresse,
procuré des communications a un
train bloqué dans une tempéte de
neige ainsi qu'd des automobilistes
en panne.

11 entretenait régulierement des
communications avec les mission-
naires québecois 3 Pétranger, en
particulier avec le pere Jean-

Baptiste de Lima au Pérou ainsi que
le cardinal Léger en Afrique.

Non seulement opérateur de
radio, pendant plusieurs décades il
fut le secrétaire de I’Association
Radioamateur de la Maurigie, cor-
respondant pour le Sky Wire, jour-
nal du MARC (Montreal Radio
Club) et le CARO (Club Amateur
Radio Ontario). Membre de CARF
depuis sa foundation il a aussi été
actif pour RAQI et le QST.

L’abbé Robert est toujours
membre actif en ondes et dans le
club de la Mauricie. A travers la
technique, ’homme reste le plus
important, c’est le message que nous
livre VE2EC lorsqu'il souhaite un
rapprochement de ’humanité, sans
distinction de races, religions et
couleurs.

(adaptation d’un article de Claude

Bergeron, dans le Nouvelliste de

Trois-Rivieres, 17 mai 1984.)
Robert Sondack VE2ASL

1984

53 YEARS LICENSED

Abbé Charles Robert VE2EC
has been licenced since 1931. Since
then, with the exception of the war
years, he has spent a part of each
day on the air. He has 186 countries
confirmed.

During his 53 years as an Ama-
teur, Charles has helped ships in
distress, undertaken communica-
tions for a train held up in a snow-
storm, and helped many motorists
in difficulty.

He keeps Québec missionaries
abroad in touch with Canada, in
particular, Fathgr Jean-Baptiste de
Lima in Peru, and Cardinal Léger in
Africa.

He has been secretary of the
Mauricie Amateur Radio Associa-
tion, correspondent for the Sky
Wire, the Montreal Radio Club
newsletter, and is a member of
CARF.

Not bad, for
young'un, eh?

an 82 vyear

MASTERCARD/VISA

CARF membership and rene-
wal fees can now be paid by Master-
card or Visa. Simply give the card
number and expiry date on your
order, and state which card you are

OLDEST ACTIVE!

We publish a letter this month
from an 84-year-old Amateur.
While he is probably our longest
licensed Amateur, he isn’t the old-
est active one. Elsie VE6YW of Bar-
rhead is active and 89 years young!

February 1985
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CLEARANCE & OVERSTOCK SALE
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TheYaesu FT-209RH.
5 watts that your

Have the power you need when you need it with
aesu’s new S-watt, 2-meter handheld Power 10
R zet out in situations where ordinary MTs just won't
make

W designed our HT wath a unique user-
programmable Fower Saver that puts the ng to
"sleep” while you're monitoning and “wakes it up”
when the squeich breaks. So you can listen for
hewrs and still have pienty of power to it those
hard-to-reach repeaters when you need to.

With the FT-208RH there's no need to fiddle
with knobs when you change from one memory
chaninel to another That's because you can inde-
pendently store everything you need in each of
the ten memories: receive frequency standard
or non-standard offeet. even tone encode/decode
with an optiona! module. And then recall any
channe! at the touch of a button.

(s easy 16 hear what's happening on your
favonite repeaters or simplex frequencies, Just
ouch a button and scan all memaory channels,
or selected ones. Or ali frequencies between
2ny two adjacent memceries. Use the priority
feature to return automatically to your specul
frequency when it becomes active.

Bring up controlled-access machines with
the optiona! plug-in subsudible tone encocer/
decoder independently programmed from the
keyboard for each channet, Listen for tone-
encoded signals on selected channels — without
having to hear a bunch of chatter — by enabling
the decede function

The FT-209RH, which ¢overs 10 MHz for
CAP and MARS use, comes complete with a
S00-mAh hatterg
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OWER, FULL FEATURE, COMPACT

1cy-Synthesized 2m FM Transceiver

> Watt List §

45 Watt List $599

270R/FT-270RH

TIO
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{'s extremely rugged construc
nigue diecast aluminum duct
nich serves as the main chassis
. This innovative design tech
A5-wart transceiver smaller than
of much lower power ¢apabil:

«iges 25W RF output, while the
des 45W in the high power
switch on the front panel
Stput power, 3W or BW, re

Slay
. have s0 much clutter in the
: it's hard 10 see what fraquen
¢ FT-270R/RH utilizes an easy
=2 that indicates frequency or
=ation in large Smm digits for
The iatest wide-angle LCO and
=iration for the display assure
day or pight from most all

-* Design

=1 two 4-bit microprocessors
- .enience features that save you
“d promote highway safety
mplicity. Dual VFO capabili-
zrogrammable band scan limits,
i1¢ CTCSS tone frequency
_—

{opnion) are all selectable from the lront panel
with 3 minimum of effort and confusion.

Supeth Stannmy Fleadalty

With the FT-270R/RH, you can memorize a
number of scanning paramelers to maximize
performance. For exampie, you may sel upper
and lower limits for band scanning, or scan the
memories looking for a busy channel. You may
aiso watch a priority channel for keeping track of
a tavorite repeater,

Two scanning modes are also provided, allowing
either fixed {6 sec.) or carrier-controlied scen
resume after the scanner has halted on an active
channsl.

Voice Synthesizer Option

For even more satety in operation, the optional
FVS1 Voice Synthesizer provides an easy-to
understand aural indication of frequency, VFO or
memaory selection and CTCSS tone |FTS8 option
required). Ideal also tor the visually ympaired, the
FVS.1 may be turned on and off via a bottom
panel switch as required.

CTCSS Tone Contral Option

The opuonal FTS-8 CTCSS module allows inde
pendent tone freq y @nd mode progr ing
for each channel. The CTCSS tone plus encode-
only or encode/decode selection are easily
programmed from the front panel of the FT-
INA P

WE WILL BE CLOSED FOR MARCH BREAK - MARCH 1 - 10

[Hore

*JCESSORIES

:r for R (FNB-})————%
ar for RH (FNB-4)--

ker Mike---—==---mv
LIl T G —
i:!apter/CharEer

- Pack 10.8Y 425@Ah--$59

Tone Squelch--—-n- $

- [ase for FNB-

"-2098 and H model now
-0-150MHz coverage.

- case for FNB-E ----- %18

‘VHz coverage on your HT
-op of 209 (without ni-
275 plus $5 S&H. We will
© same day it's received

i Equipment:
-3nual, rubber duck,
:rap, belt clip,
NB-4 (RH).

© SEND IT 7O U4S !

Lick Charger/Adapr$109

Pack 12V 500mAh----$6
y Case for &6 AR----315
- for VOX operation-$30

RTTY/ASCII/CW COMPUTER
INTERFACE ]

e, Ay

puterized RTTY/ASCII/CW with nearly any per-
sonal computer (VIC-20, Apple, TRS-80C, Atari,
TI-99, Commodore 64, etc.). Use Kantronics or
most othes RTTY/CW software. Coples both mark
and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCII). Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse
switch eliminates retuning. Automatic noise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. 8x1%x6 in. 12-15 VOC or 110 VAC
with adapter, MFJ-1312, $15

M I;.EIWP'O' RTABLE ANTENNA
MFJ's Portable Antenna le(s:rou operate 40,
30, 20, 15, 10 meters from apariments, motels,

camp sites, vacation spots, gﬁ(lﬁ gnx g]%rb
Sally clear location where space for a full size
antenna is a problem.

A telescoping whip (extend§ to 54 in.) is
mounted on self-standing 6x3x§ Inch aluminum
case. Built-in antenna tuner, figid strenght me-
ter, 50 feet RG-58 coax. Complete muiti-band-
portable antenna system that yju can use near-
ly anywhere. Up to 300 watts REP.

NEW 11 11
MFJ-1621
$129

February 1985

MFJ-407
$110

MFJ-407 Deluxe Electronic Keysr sends
jambic, automatic, semi-auto or manual. Use*
squeeze, singie lever or straight key. Plus/ .
minus keying. 8 to 50 WPM. Speed, waight,
tone, volume controis. On/Off, Tune, Semi-
auto switches. Speaker. RF proof.
inches. Uses 9 V battery, 6-9 VDC or 110 VAC

. 5000

All ModesSelectatle IF-BW
Multi-Scanner

B-bit Micionrocesser
S/SINPD Geaphic Indicaton
Dual 24-hour Ciock

CAL System Computer Coalrot
Wide-hand VHF Oplion

GENERAL COVERAGE COMMUNICATIONS RECEIVER
FRG-8800 List $899

DESCRIPTION

This spectacular new all-band, all-mode general
coverage shortwave receiver combines the finest
features of Yaesu's previous world famous FRG:
series receivers with the most recent developments
in microcomputer technology, offering functionality
and convenience never before available — even in
much more costly equipment, for sefious shortwave
fistening and professional monioring,

Featuring a large liquid crystal display with 100Hz
frequency resolution and including a unique S/
SINPO "bar graph” type indicator, the FRG-8800
2150 incarporates a 21-button keypad for digital fre-
guency entry and programming of the 12 internal
memories and multi-function scanner. AM, SS8, CW
and FM modes are pushbutton selectable with both
wide and narrow bandwidths (exc. 5SBL, and all
mode data is stored in the memories along with
frequency.

Selectable AGC rates, noise blanking widths and
tuning rates are provided to easyre comfortabie
listening and easy operation even under ddverse
pand conditions. Two 24-hour clocks with an
automatic timer are provided for selectable display
of local and universal time, and automatic power
switching of the receiver and auxiliary recording

300 WATT ANTENNA TUNER HAS SWR/WATTMETER,
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ ELECTRONIC KEYER

equipment at preprogrommed time and frequen:
¢y. All-mode squelch, tone and attenuator controls
are also provided

At the heart of the FRG-8800 s an 8:bit cpu con
trolling all of the tuning, mode selection, scanning,
memory and clock functions. Three scanning modes
are available through the keypad. by which either all
or only selected memories can be scanned, or all
frequencies between two memories (31 selectable
rates and steps).

The Yaesu CAT System allows operators with per-
sonal computers to add other functions as desired,
such as unlimited additional memories, utomatic
tuning, cusiomized scarning systems and ever.
voung reception, using most any personal computer
and a Yaesu FIF CAT Interface Unit.

The FRV 8800 VHF converter, which mounts inside]
the FRG 8800, i1s aveilable as an option 10 add the,
tange of 118 to 173.993 MHz to the receiver. The|
FRA 7700 Active Antenna and FRT-7700 Antennal
Tuner originally designed for the FRG-7700 are of
course lully compatibie with the FRG-8800, 12V|
OC cperation 15 optional.

ANTENNA SWITCH, BALUN.

MFJ-941D  $159.00

MFJ's fastest selling tuner packs In plenty of new featuresi
» New Styling! Brushed aluminum front. All metal cabinet.

o New SWR/Wattmeter! More accurate. Swilch selectable
300430 watt ranges. Read forward/reflected power.

* Now Antenna Switch! Front panel mounted. Select 2 coax

lines, direct or through tuner, random wire/balanced line or
tuner bypass for dummy load.

7x2x6

with AC adapter, MFJ-1305, $15

NOW IN STOCK !!

A.E.A. MBA-TOR FOR
C-b4 or Vic20-$159

» New airwound Inductor! Larger more efficient 12 position air-
wound inductor gives lower josses and more watts out. Run up
‘10 300 watts RF power output. Matches everything from 1.8 to
30 MHz: dipoles, inverted vee. random wires, verticals, mobile
whips, beams, balanced and coax lines. Built-in 4:1 batun for
balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches.
Works with all solid state or tube rigs. Easy to use, anywhere.

MFJ VERSA TUNER I
AMTEN TRA TTeR M| on TEN
B VMO mER VR
=

o,
3T v »

<
.

MODEL MFJ841D

INSURED SHIPPING AND HANDLING: Ontario and East add 2% - MINIMUM $3.50;
Manitoba and West add 3% - MINIMUM $4.50; UNLESS OTHERWISE STATED......
IF TWO PRICES ARE SHOWN THE LOWER PRICE APPLIES TO ALL ORDERS WHICH ARE
PREPAID -BY CASH, CHEQUE, MONEY ORDER, OR BANK TRANSFER. THE HIGHER PRICE
APPLIES TO ALL OTHER ORDERS INCLUDING COD, CREDIT CARDS, CHARGES, ETC...
FOR INFORMATION OR PRICE RFQUESTS PLEASE SEND 6k¢ IN STAMPS. THANK YOU..

HOURS: Mon-Fri Tp.m.-9p.m.

Saturday 1p.m.-5p.m.

Sunday Tp.m.-5p.m.
ATLANTIC TIME PLEASE !!

ATLANTIC HAM RADIO

LTD.

P.0. Box 755
Saint John, N.B.
Canada E2L 48B3

(506) 652-5753
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MINIMUM CHARGE s
CARD ORDERS $50 mesieem



Amateurs give vital assistance

The Pope in VE6

On Sept. 16 and 17,1984 the
radio Amateurs in Alberta were
involved in their largest one-day
public service event ever.

The Northern Alberta Radio Club
became involved around January,
1984 when Norm Hagen VE6NZ,
the club’s public service director,
read an article about Pope Paul II's
intended visit to Edmonton. The
club has been active in public ser-
vice, so it was natural for Norm to
mention it at the next executive
meeting. Armed with the club’s
approval, the Papal communica-
tions chairman was contacted.
Several meetings of the various
Papal committees were held and we
were asked what area we thought
we could best serve. We suggested
the medical committee because of
the large number of channels that
would be required. Commercial
sources wouldn’t be able to provide

that quantity within the time
constraints.

The next task was to obtain the
volunteers. A computer file was
created to keep track. The data
included name, address, phone
number, type of radio equipment,
assigned duty, etc.

The data was kept current on
this file and allowed information to
be sorted in a manner useable by
the club’s organizing committee.

We were surprised to find that
60% of the volunteers owned hand-
helds. We used this data to deter-
mine our battery and voltage
regulator requirements.

Radios might be required to
operate over a period of up to 12
hours. Handhelds would require
additional batteries and a number
of radios would require 12 volt bat-
teries. Twelve-volt gel-cells were
provided and a team of technicians

by Glenn Frity VE6AFF

assembled voltage regulators for
units requiring less than 12 volts.

This equipment was sold to the
Amateurs after their one-day use, at
considerably discounted prices.
Roger Cuffe coordinated this activ-
ity as well as providing a repair
depot at the site.

Recruiting began by placing an
ad in the club newsletter. A phon-
ing committee called our members
who had indicated an interest in
public service on their membership
form.

In about one week we had
between 300 40 volunteers. At this
time we thought our requirements
would be about 55 Amateurs and
the period of operation would be
from about 4 a.m. to noon the same
day. We placed our faith in the
Amateurs and committed ourselves
to providing communications for
the medical team.
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The line-up of communication
requirements were:
Security (Royal Canadian
Mounted Police)
Medical (3 active nets)
Edmonton Ambulance Authority
R.C.M.P. (other than security)
Ushers (crowd control)
Transportation
St. John’s Ambulance (a fully
trained first aid organization)
Canadian Government Task Force
Stage Production
Maintenance
Direct Line Telephone

Medical communication was
considered the most important
requirement after security.

As meetings progressed with the
doctors, it soon became apparent
that we would need at least 80 oper-
ators with a good number of relief
operators.

We began to canvass in other
areas of the province and the results
were reassuring. Amateurs from
over 200 miles away signed up for
the event. One in four came from
outside the Edmonton area.

Requirements arose that placed
demands on the supply of opera-
tors. Someone would mention the
dispatch of ambulances and the
question would arise— can we have
an operator there! Then we would
hear that they were sending golf
carts out for some people and again
the question— can we have a radio
operator there?

Each request for one operator
meant we had to supply two
because one operator couldn’t han-
dle a complete shift.

The communications commit-
tee had now decided that Amateur
radio participation was a good thing
and asked us to coordinate a radio
system for the ushers.

Ushers handled crowd control,
lost and found, information at the
various access points to the site and
dispatching golf carts for patients
who did not require an ambulance.
They were to have 150 radios oper-
ating on a single frequency! The
thought of doing this was horrend-

ous, but we decided to do it.

Because of lack of equipment,
the ushers were down to 55 units in
the field. Rick Lyon VE6BLQ coor-
dinated that activity for them as
well as training the ushers on how
to operate the commercial radio. By
this time the committee realized
that handing a group of people a
bunch of radios did not necessarily
mean they would be good radio
operators.

The organizing committee was
formed with the following
responsibilities:

Chairman, Norm Hagan VE6NZ;
Co-chairman, George Spencer
VE6AW; Recruiting, Helen Hagan
VE6BNZ and Rick Lyon VE6BLQ;
Operations, Bill Gillespie
VE6ABC; Technical, Les Abbot
VE60OG and George Devin
VE6BGJ; Logistics, Don Wray

Continued on next page P

Medical net control. From front to

back: Don Tayler VE6FB, George
Spencer VE6AW, Harry Shuttleworth VE60OS, Dave Berwick VE6DD.

” p7 %

A o 1N 2
Net Control. Left to right, Don Greenwood VE6BBU, Bill Gillespie
VE6ABC, Don Taylor VE6FB. Bill VE6ABC is Canadian Radio

Amateur of the Year.

February 1985
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VE6BBS; Coordinators— Calgary:
Don Coles VE6CNZ, Red Deer: Jim
Sketchly VE6APO.

The organizational committee

contacted Alberta Disaster Services
(ADS) and between them they
decided to make the eventa training
exercise for the newly formed
Alberta Disaster Services Amateur
Radio Communications Network.
All volunteers were registered with
ADS and were covered by Worker’s
Compensation in case of injury dur-
ing the operation.
At this point we were told there
would be 80 doctors, 200 nurses,
160 St. John’s Ambulance workers,
100 stretcher bearers, and 60 radio
Amateurs in the spectator area.

Statistically it was felt that there
would be 1000 instances that could
require medical attention.

To explain the method of
operation:

The viewing area was roped off
into sections the size of a football
field. These areas were called pods.
Each pod was divided into four
quadrants.

Quadrant A would be the first
quadrant in pod A. There were 24
pods in the site, each one being
served by two Amateur radio opera-
tors along with medical staff. There
were doctors assigned to groups of
pods assisting the medical staff.
Each pod doctor had a radio opera-
tor assigned to him.

The pod operators were broken
up into three nets, each having their
own frequency and net control. An
alternate frequency was provided as
a QSY frequency for medical
consultations.

A utility channel was provided
for general traffic and administra-
tion of the radio operators,

A medical need was identified
by a flag being raised by the medical
team. A radio operator would then
provide communications with the
pod doctor. The pod doctor would
offer advice or order an ambulance
to be dispatched to the scene.
Because control operators for all
services were in one location, it
allowed messages to be passed from

Next Time...

® We anticipated that people
would arrive early, but it would
have been wise to provide a ske-
leton staff very early.

® There were some 3000 RV’s at
the campsite, but communications
and medical staff were not provided
in case of an emergency.

® Even though we had to change
some plans as we progressed, things
were always under control, and this
meant all the preparation was
worthwhile.

® The use of a utility channel to
handle administrative traffic is
essential to keep control of opera-
tions and allow flexibility.

® Bulletins were given on the local
repeater to keep volunteers up to
date during the day of the event.
For example, about 30 handheld

units were made available by Jim
Sketchly on the day of the event.
This announcement saved some
Amateurs the task of carrying their
mobiles and heavy battery packs to
the site.

® Although there were no prob-
lems, it would have been wise to
have had medical staff on duty dur-
ing disassembly of operations.

® In this type of operation, mes-
sage forms are too slow and a log for
important messages would have
sufficed.

® A computer proved to be an
effective way to keep records of lost
and found articles, and which hos-
pitals patients were sent to, and it
could be useful in many ways at a
similar type of event.

one to another.

The control center was in a 60-
foot trailer and had all radio dis-
patchers and net control operators
in one working area. With 15 net
control ,operators sitting side by
side, the use of headphones would
be mandatory.

The Department of Communi-
cations provided a list of frequen-
cies least likely to cause intermod
problems. One month before the
event, a test was conducted using a
large number of operators operat-
ing on the commercial and Ama-
teur net frequencies. One
frequency change was required, and
with cavities inserted in the net con-
trol station, few problems were
encountered.

During tests at the site, it was
found that handhelds on low power
with rubber-duckie antennas
would provide good communica-
tions, even when held in close to the
body.

Some Amateurs travelled a dis-
tance of over 200 miles just to assist
in the test conducted on a Saturday

Two weeks later a second test
was organized to allow the doctors
to become familiar with the operat-
ing procedures. This test allowed us
to do further testing with the P.A.
and closed circuit TV systems
operating.

No problems with RF interfer-
ence were identified, however, The
PA system proved to be almost
deafening. There were a lot of new
headphones purchased the follow-
ing week!

Logistics were a major item
because of the number of radio
operators and their remote
location.

By this time we realized that we
needed food and a place for the
operators to get some sleep. The
organizing committee obtained an
area for the Amateurs to park their
recreational vehicles: the Amateurs
shared their units with fellow oper-
ators. Additional sleeping quarters
were provided in a trailer with four
bedrooms donated by Alberta
Transportation. Two buses trans-
ported the Amateurs.

The Amateurs had decided to
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use an orange baseball cap with
their call sign on the front in blue
letters as a means of identifying
each other. This cap brought cur-
ious stares from members of the
crowd. On two separate occasions |
was asked if it was my postal code.

Another useful tool was a chart
devised by VE6PM to keep track of
on-and-off duty. One part of the
chart represented the actual layout
of the mass site. Another part of the
chart was divided into teams and
operators on standby. An area was
also set aside to show operators
going to and from assigned
positions.

Each operator’s call sign was
written on a piece of reusable adhe-
sive paper and moved around on
the chart. This proved to be a valua-
ble tool. When an operator was
going on or of f duty he would call in
on the utility channel and request a
change of status. The chart pro-
vided a record of the status in the
field at all times.

The trailers and buses were set
up in the operations area. Alberta
Disaster Setvices set up their trailer,
power generators and outside light-
ing. The bus from the Red Deer
County Disaster Services, operated
by Amateurs from the Red Deer
area was set up as a registration and
utility net control center.

The night before the mass, peo-
ple began coming to the site early,
and the two pods closest to the altar
began to fill up by 7 p.m. Ambu-
lance staff were on duty but they

had a minimum of supplies because
they were depending on the doc-
tors. The operations center was
unmanned and the doctors, nurses,
ushers and Amateurs were not on
duty yet.

Problems began arising that
required medical attention, and an
emergency ambulance was impro-
vised using a station wagon with an
Amateur. As soon as the driver deli-
vered a patient he had a call for
another one. This continued until
after the fourth incident when
things began to taper off.

But, when everything was over,
a lot of the older people had prob-
lems. The morning was cold and
windy, and some people became
very stiff and cold but they didn’t
realize their problem until they
tried to move,

The statistics at the end show
that 102 people were treated by the
medical people. Some of the types
of injuriecs were heart attack,
broken bones, allergic reactions to
alfalfa and hypothermia. Twenty-
five calls were made that were other
than medical.

The lost and found was admin-
istered by the Amateurs, and there
were 25 lost objects brought back to
their owners. There were 20 lost
people found.

In one respect, it was like prepar-
ing for a local hamfest. We didn’t
know how many people would
attend. There was provision for
240,000, but it was estimated that
about 150,000 actually came. A

Peter Morrison VE6PM at the
control station. He devised the status
boards on the wall, and took these

.. excellent pictures.

DOC Action

We Amateurs are a law-abiding
bunch. Our activities are sometimes
disrupted by those who are not, and
it is good to hear of DOC action to
clamp down on the scofflaws.

Last October, Vancouver
truckers and motorists met an
inspection roadblock. The Van-
couver Sun reports:

All commercial vehicles get a
thorough going over. In the east-
bound lanes Monday there were six
RCMP officers, two mechanical
inspectors, one Motor Carrier
Branch inspector checking licences,
one federal fisheries officer looking
for bootleg salmon and one federal
communications officer looking for
fadio transmitter licences. (Emphasis
added.)

The Communications Branch
staffer was Ron Remberg and he
struck gold in Monday’s lineup,
cashing in on the failure of those
who buy Citizens Band or VHF
radio transmitters and forget about
the licence requirement. Within
four hours he sold 30 CB licences at
$13.50 each and 19 VHF licences at
$15.75 each. He had also issued 18
warning tickets to people who said
they had the licences at home and
would bring them in for
verification. A

| WAS TALKING WITH

A VE7 WHEN BILL

NEXT DOOR TUNED upP
His Kltowar SonEWHERE
OV THE BAND.., THEN MY
FRONT &ND EXPLODED
AND T™E FIRE ... IT WAS
REaLLY AwryL!!!
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CONTEST

By John Connor VE1BHA

The results of the 1984 edition
of the CQQ 160M contest were pub-
lished in the December issue of the
CQ Magazine. The Canadian
entries are listed with this column.

Overall, Canadians did quite
well in this contest. On CW, three
of the top ten W/VE scores were
made by Canadians. VE3ABG
placed third overall with 176k, and
VE3DARP was sixth with a fine 148k
effort. A bit further back in eighth
place was VE1YX with 116k. What
is especially notable about that
score is the country multiplier, 33,
far and away the highest country
total among the VE’s.

On SSB, VE3MFA came out on
top in Canada with 115k, good for
sixth place in the W/VE listing.

One interesting note regarding
this contest. As indicated in the con-
test write-up, a computer analysis of
logs indicates that there were 111
VE stations active on phone, and
153 on CW. So only about one per-
son in ten sent in a log.

By the time most of you receive
this issue of TCA, the ARRL CW
Contest should be over, and the
Phone contest only a week or so
away. This is one contest that I
don’t have any good records for,
partly because the format has
changed a number of times over the
years. But I do have the results. So, 1
thought maybe we would step into
the Wayback Machine, set the dials
for 1975, pull the lever and step
back in time to see what the 1975
ARRL DX Competition was like.

Back in 1975, there were still
two weekends per mode, so the con-
test stretched over four weekends in
February and March. This was the
first year for two new categories,

L}
¢
¢
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Here is John VE6OU receiving the CARF Award Pluque for the top

scoring Canadian single band entry in the 1983 CQ Muagazine Worldwide
DX CW contest. John accumulated 138,330 points on 14 MHz. John is one
of the foremost centesters and DXers in the country. That's Norm VE6VW

handing the plaque over.

high band and low band. These
categories have, of course, been
replaced with single band competi-
tion now. The top W/VE score of
1975 was turned in by W7RM, with
Chip, who is now K7J A, at the key.
On phone, W3WJD took first
place. In Canada Bob Nash VE3KZ
was number one on both phone
and CW. Bob chalked up 361k
points on CW and 643k on phone.
All these people are still around,
just waiting to beat you out in a
pileup.

There was some good DX
around then, too. Amongst the
more exotic were 5T5C], ZS6DW,
6WB8FP, CR6GA (Angola), TJ1AD
and OAS8V running five watts from
the jungles of Peru.

Twenty Years Ago

Back into the Wayback
Machine, and off to 1965 we go. In
those days, there was a quota on
DX stations. Once you had worked
a certain number of, for example,
G’s, you couldn’t work any more.

The first place multi-op in those
days was the powerhouse of
W3MSK, known more recently as
W3AU. The top single op was Vic
Clark W4KFC. In Canada, VE1ZZ
found 60 multipliers on 80M, which
wouldn’t be bad in 1985! VEZNV
finished first on CW, totalling 226k
with 185W. First place on phone
went to VE2UX, finishing with
172k points.

The DX that was around in that
contest was not too bad either.
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Well-known DXer Fred Laun was
in the Dominican Republic signing
HI8XAL. And just imagine, if you
will, the pileup that any of these
would create on 20M today:
5A3TX, ET3USA, 5U7AG,
5X5IU, 606BW or 9Q5AA. All
were in the 1965 ARRL DX
Competition.

If you find this sort of thing
interesting, I could do it for some
other contests. If, on the other
hand, it wasn’t interesting, I prom-
ise never to do it again.

Next month, a look at the CQ
WPX SSB Contest, coming up on
_March 30-31. A

Un N_ou\reau
Club

Un groupe de gens interressés
dans le domaine de la radio amateur
se sont réunis le 3 novembre pour
faire suite a un projet de Jean-Pierre
Bédard de former un club de radio
amateur pour la région de Rigaud.

Cette rencontre eut lieu chez
Luc Pilon VE2FYI ou le premier
exécutif du Club de Radio Amateur
Rigaud naquit.

L’exécutif élu est le suivant:

Guy Bourgie VE2YM, Président;
Luc Pilon VE2FYI, V/Président;
J.P. Bédard VE2FYQO, Secrétaire;
W. Lamothe VE2GDV, Trésorier.
Les Directeurs élus sont:

Maurice Bonin, Raymond Lalonde
SWL 312, Emilien Proulx VE3M]JL.

Le Ministere des Communica-
tions a émis lindicatif d'appel
VE2CAN au nouveau club.

Pour plus amples renseigne-
ments veuillez contacter J.P. Bédard
514-451-0790.

1984 CQ 160M CONTEST

CANADIAN RESULTS

PHONE
CALL SCORE nsos MULTS CNTRYS
B3NFA 115,754 390 62 12
VE60U 62,116 248 53 4
TE3ZINQ 32,208 153 44 3
VETERY 24,467 122 43 4
VESXU 18,876 104 39 2
VENEBE 13,862 101 29 3
VE200 11,550 80 30 2
VE6AQI 3,066 31 21 2
VETBS 2,771 32 17 5
VE8CH 688 19 8 2
VESXO 553 20 7 2
HULTI-OP
VE6YC 10,432 68 32 4
cy
CALL SCORE 0S0S MULTS CNTRYS
VE3ABG 176,952 491 13 19
VI3DAP 148,596 499 61 8
VE1YX 116,660 251 76 33
VE3DmQ 106,702 350 62 13
VESRA 99,651 344 59 11
VE3NFA 90,060 307 60 11
VE5XU 70,896 264 56 7
VET7BS 63,882 232 54 31
VE1RN 50,750 153 58 22
VEZNER 37,109 181 43 4
VE6OU 36,984 166 46 5
VE3LSK 33,626 151 46 4
VO1NP 23,200 100 40 16
VE2GS! 6,670 61 23 2
VESY0 66 5 3 2

OPERATION RADIO NOEL
The Ottawa Valley Mobile RC

runs an ‘Operation Radio Noel’
each Christmas. Amateurs with
handhelds go round the wards of
the Children’s Hospital so that the
sick youngsters can give their orders
to S. Claus by radio. What does your
club do at Christmas?

Competition

Lately, several club newsletters
have carried articles describing the
breaking into and vandalizing of
repeaters. Some of our fellow citi-
zens get their enjoyment out of life
in strange ways. The first line of
defence against vandals is a large
notice: DANGER 117,000 mV. But
more is needed.

Can any reader design a suitable
protection system? Something that
will ensure intruders are effectively
inhibited from breaking and enter-
ing, or will make them turn tail, or

save the repeater in some other way.

Radar trucks used to keep the
handrail at the door live to ground,
an excellent way of deterring
inspecting officers. Something else
is needed here, though.

Anyway, design something reli-
able, simple, cheap, to save a
repeater. Send a copy to the Editor
of TCA. We'll publish them, and
the best ones will earn their
designers a tiny prize— a year’s
CARF subscription.

Good Luck!

February 1985
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What are you going to do?

What are we going to do?

The other day, the second
Canada-wide mailing by the CRRL
to all Amateurs arrived at my place.
I said to myself, “Here we go again
with another bunch of loaded ques-
tions.” Actually it wasn’t all that
bad, even though there was an
attempt to lay a guilt trip on eve-
ryone that didn’t already belong to
the League.

But that isn’t why I'm writing
this. The League could perhaps take
credit for motivating me to write
here but I’'ve been thinking about it
for some time, and most recently,
after the post mortem the Ottawa
Amateur Radio Club’s Radio
Society of Ontario Convention
Committee conducted on RSO
Convention ’84.

Attendance Down :

The committee noted that like
other conventions we have known,
attendance was down. This may be
attributed to a number of things
like Thanksgiving weekend, compe-
tition from a flea market in the
Hamilton-Burlington area, high
prices at the hotel or few exhibitors.

Once again that is not really
what ’m writing about either. But
what do these two things have in
common! Glad you asked! I'm talk-
ing about age! If there was anything
that rang out during Convention
’84, it was that we are getting to be
an old group. I would wager that
there was no one, or very few, under
the age of 20. There were perish-
ingly few people there under 30 for
that matter. The computer (Com-
modores, Apples, Ataris and clones
of all types) has stolen the youth
away away from us.

1just had another blinding reve-

over half way through. Of all the
people we have had registered in
these three courses, about 70, there
could only have been two or three
under the age of 20. And I don’t
think anyone under the age of 30
has obtained their ticket as a result
of our efforts! What the $%&*!¢ is
going on? I don’t recall if I gave my
age to CARF when I signed up with
them. The League doesn’t ask for
age either, but 1 bet if they did we
would see an average age a lot
higher than that you would care to
predict.

What am I driving at? Just this.
If young people are not inducted
into our hobby at a rate equal to or
higher than that of the demand for

radio spectrum, we will lose it. That

is not a concern to you over 65 per-
haps, but I've got a few years to go
before I retire and would like to see
the spectrum there so I can enjoy it
in my loafing years.

Reduce the standards!

I don’t believe we can get the
young people of today to lay down
their keyboards and pick up the key
and spend great amounts of time
learning morse code, theory and
regulations. There will have to be a
reduction in the standard for admis-
sion to the service or we will kill the
service ourselves.

We need the communicators
licence. All marketing strategists
know that if they are going to make
a lasting impression on the business
world, they have to cater to the
young. We must do the same.
“$%&*!¢ no” | hear you say. “I had
to do it that way and so will eve-
ryone else.” But you didn’t have the
computers to play with, you didn’t
have all these color TV shows to

Mike Shacklock VE3LAR

your attention.

Simply put, if all you had to do
was lay out a couple of thousand
dollars for an FT this, IC thator TS
umpty-ump, get an antenna and
start talking to the world, we proba-
bly would have a lot more Hams
(and a pretty sorry spectrum too,
admittedly!). There must be a
middle-of-the-road approach we
can follow, though. What we need

WHAT ARE WE GOING TO
DO? GOOD QUESTION.
As always, there are a lot of

angles to view the problem from.

Part of the phenomenon is demo-

graphic one— there are far more

Canadians over 65 now, far fewer

under 20. This is at least partly the

reason for the aging of our
membership.

Another is publicity. Tune
14.100+ nowadays, and you will
hear Amateur computers talking to
one another. But who bothers to
write that up for the computer mag-
azines! An article or two in the right
places would spread the word to the
hackers that there are fresh fields to
conquer.

And you AMTOR types—
what about a packet radio satellite?
Again, get it operational and publi-
cise it.

Individually, go to the computer
clubs with QSL’s and algorithms.
Who'll be the first to write a ‘talking
typewriter’ program that sounds a
random Morse letter, and continues
with another when and only when
the first one has been correctly
typed in? Wish I’d learnt the code
that way: copying on the mill is
more legible than my copying with
a stick!

lation! The Ottawa Valley Mobile | watch, you didn’t have all the other VE3DQB
Radio Club’s third course is now | high-tech diversions to compete for
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to have is a token test which will
weed out most of the lunatic fringe
but not too difficult so as to main-
tain the current state of affairs.

After all, we weren’t able to
keep the lunatics that we have now
out of the hobby were we? Once we
have this pseudo Ham, what privi-
leges do we give him/her? Now it
will have to be something that will
be attractive enough to draw the
newcomers so I reluctantly suggest 2
metres and a small part of the ‘HF’
spectrum for CW and impose lim-
itations. We will have to give them 2
metres because that's where eve-
ryone else is. And the HF will give
them enough of a tease to get them
going further. But at least we will
have them and they will be statistics
to help us hold on to the rest of our
spectrum.

Who does the testing?

What this whole thing above
ignores, however, is the fact this
would be another set of tests for the
DOC to administer. As a govern-
ment employee myself, the last
thing we need is more to do when
our political masters are cutting
resources left, right and centre.

What we should do is have the
clubs test people to a specified level
and certify to the DOC that a basic
level of competence has been dem-
onstrated. Confident that such
competence exists, the DOC could
issue a completely different call
such as XM3ABC (or any other
valid prefix). These licences could
be for a fixed period of time and/or
they could demand a sponsor in
much the same way as the visually
handicapped person.

I admit that there are lots more
things to think about before we
could consider approaching DOC
with this, but what I think we must
do is drop the “1 had to do it so you
have to too” mentality or soon we
won’t have any spectrum to doitin!

Let’s come up with ideas on how
we can do it. [ certainly don’t put up
the solution above as the only one,
but rather to get you thinking. I
hope you will write to your club

and offer comment. Both CARF
and CRRL, as well as the provincial
organizations, have roles to play
here, too, but they can’t read your
minds, you've got to let your feel-

ings and ideas known. What are we
going to do?
From the Ottawa
Valley Mobile
ARC Rambler A

And About

Deregulation

Since the expansion of the U.S.
‘phone bands, there has been some
discussion of the desirability of the
deregulation of the Canadian Ama-
teur spectrum to allow us to com-
pensate for this intrusion without
waiting for the DOC to change regs
for us. Here are some viewpoints:
From the Maple Ridge ARC:

The members of the Maple
Ridge Amateur Radio Club are in
favor of deregulating all the HF
Amateur bands. The bands we have
in mind are 10, 15, 20, 40, 75 and
160 metres.

The reasons are: we handle a lot

of traffic on all these bands, espe-
cially 20, 40 and 75 metres, and find
that we are having a lot of trouble
finding a clear space to operate. --
John Schiere VE7BKG, President.
And from VE7FY:
Please keep my letter on file as being
in favor of deregulation of the Ama-
teur radio HF bands. 1 feel that the
radio Amateurs should be able to
work together to use the full radio
spectrum to our advantage. - P.A.
Orobko VET7FY.

THE PRICE OF DEREGULATION

And what’s your opinion? TCA
hopes to publish more on the sub-
ject of deregulation over the next
few months, and your input is vital.

TIPS FROM THE HAM
SHACK

Find your bug wandering
around on the desk?

Take a piece of rubber-backed
carpet that has a long enough nap
on it so the bug hardware will bite
fairly well. Remove the dead rubber
feet from your bug and do away
with the old finger licking routine
you used to keep it tied down to the
desk.

Moe VE6BLY

STEVE VE300S

Reference
Files
in stock

CARF has a whole series of
Reference Files now in stock at the
Kingston office and ready to mail.

The Canadian Amateur Radio
Federation publishes the Reference
Files as individual sections... each of
them dealing with a different aspect
of Amateur Radio operating. Buy
them all or one at a time!

All sections are three-hole
punched for standard binders. You
can start out with the General
Information Section which
includes a Binder, Index Sheetsand
lists of useful operating
information.

See Page 46 in this issue for
details on how to order.

February 1985
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Sparks and Sparking

A Neophyte ‘Sparks’

From time to time, Amateur
friends ask me when I’'m going to
spring for another story of the
“good old days;” and I've repeatedly
said that 'm about dry. Anyway, I
will bore you with what likely is
repetition of some of my early
experiences.'

The big moment for me arrived
on August 4, 1930 when, at the very
mature and experienced age of 17, 1
strode aboard the SS Princess Vic-
toria in the Inner harbor at Victo-
ria, B.C. to take up my first
assignment as a Wireless Operator,
later referred to in the more digni-
fied form of ‘Radic Officer.’

The old Vic was part of the
BCCS (British Columbia Coast
Service) fleet on the West Coast,
operated by the CPR. It was not a
large ship, although it did sport
three funnels, one of which was a
dummy.

At that period in history it was
running between Seattle and Victo-
ria to provide the opportunity for
Prohibition-bedevilled Americans
to slake their thirsts at Victoria with
products generously (?) supplied by
the B.C. Liquor Control Board, or
by Rainier Breweries out there.

Wives and Sweethearts

The Americans would board
the Princess Victoria at Seattle for a
5:30 PM departure to Victoria; and
it was surprising to see how consist-
ently young the men’s wives were.
They looked more to this 17 year-
old youth like stenos or secretaries
than wives. But that couldn’t be—
could it? Especially when they were

! These were recounted in the series
‘Life on the Ocean Wave’ which
appeared in the winter issues of TCA
in 1982-83.

both staying in the same cabin. At
least, I had never heard of such
things going on.

Well, back to the Wireless
Room. This contained a %4 kw syn-

chronous rotary spark transmitter,
and a regenerative receiver that was
battery-operated. The spark rig was
enclosed in a large oaken cabinet
with a massive bakelite panel across
the upper half of it, which was
adorned with huge copper-bladed
switches and very large rheostats
that were moved with large brass
knobs about 3” in diameter.

The switches handled a whole
220 volts which is, I guess, why they
had to be so large and have such
large insulated handles. Inside the
cabinet on the bottom was a motor
generator that was fed by 220V DC
from the ship’s mains; and that pro-

by Bill Deacon VE3UD

duced 220 V AC into a large oil-
filled transformer. Also mounted
behind the panel was a large con-
denser consisting of metal plates
interleaved with sheets of glass. All
of this was mounted in a large teak
cabinet.

A starter was mounted beside
the operating position. This actu-
ally was a tapped rheostat; and the
starting handle was pulled over the
taps or studs progressively as the
motor-generator speed increased.
At the end of its travel, the handle
was held by a solenoid, the arma-
ture of which was powered by the
current flowing through the motor
armature and fields.

To shut down, one simply
knocked the handle backwards; and
spring tension drove it back to its
starting point.

The Spark Gap

At the end of the motor-
generator shaft was mounted the
rotating portion of the spark gap. It
consisted of a number of brass elec-
trodes mounted around the circum-
ference of the shaft. The fixed
portion of the gap consisted of two
heavier electrodes mounted at 45
degree angles (like the top half of a
V). These electrodes were spaced by
the thickness of sheet of paper from
the rotating ones.

That gap spacing was quite
important. A smaller gap would
result in badly damaged electrodes,
since expansion takes place through
the intense heat of the spark gap.
On the other hand, a wider gap
resulted in a need for higher power
to break down the spark, resulting
in a very ragged-sounding tone,
together with even rougher sound
from an angry Chief Engineer, who
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would object to excessive loading of
his dynamo.

The send-receive switch was
mounted on the bulkhead in front
of the operator and slightly to the
right. If you were small, you had to
rise from your chair each time you
wanted to switch from receive to
send and vice versa.

This switch was an L-shaped
gadget about 6” long by about 2” on
the short part of the L. I recall once
when 1 was working VAE up at
Estevan Point on the West Coast of
Vancouver Island from one of the
coasting ships I was aboard.

The operator at VAE was very
skilled but he frequently forgot that
old ships like I was on didn’t have
‘break-in,” so he was kind of fast on
the draw when you finished send-
ing to him. To try to keep up with
him, I stood at the key for the last
few words of my message so that I
could have my hand on the switch
ready to throw it as soon as I fin-
ished transmission.

In my eagerness to be really fast,
1 let my hand sneak a little too near
the blade of the switch as I sent the
last character of my transmission—
ZAP!— 1 jumped a foot or so,
smelled something like burnt pork
rind; and looked at my right fingers
to see and feel a miserable couple of
burnt fingers. Boy, RF do smart,
don’t it?

The Receiver

Anyway, the receiver on the
Princess Victoria, like many of her
sister ships, was a regenerative job
with a set of three honeycomb coils,
two of which were swung thru shal-
low arcs to vary the coupling grid-
plate and antenna-plate. In that
way, one controlled the degree of
regeneration. An excellent setting
where the coupling was just at the
point of regeneration, but not quite.

This built up spark or ICW or
modulated CW signals to a very
readable point. I've forgotten the
frequency range of those jobs; but
anyway, we were just interested in
the 600-800m range (500-325KHz).

The tuning was broad as a barn

door; and when close to Seattle
while monitoring 500 KHz, I could
hear all the latest hits from the Seat-
tle broadcast stations on the lower
end of the broadcast band.

Traffic on that ship was almost .

non-existent, apart from a position
report exchanged with our other
BCCS vessels at 02:45 nightly. It was
not at all unusual to find myself
being poked by the bridge mes-
senger at that hour, as 1 had a bad
habit of falling asleep about 2 AM
at the desk.
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My first transmission from that
ship was a very exciting moment for
me. After all, this was for real
now— no more pretending. I had a
bit of the ‘shakes,’ I guess; but confi-
dence came very quickly and I soon
acquired the ‘veteran’ feeling.

Having come from a very hum-
ble background, it was quite an
experience to eat in the Officers’
Mess and be served by the mess boy
who was about my age. It also was
great to choose daily from steak,
roast beef, roast turkey and baked
salmon, plus all the extra goodies. If
only I could eat like that now with-
out paying the penalty of obesity
for it.

May They Never Meet

On our return voyage to Seattle,
we left Victoria at 1 AM, arrivingin
Seattle at 7 AM. 1 used to walk
around the deck a bit after the
departure just to enjoy the smell
and feel of salt air when we were

underway. At the same time, I disco-
vered some of the men and their
‘wives’ forgot to close the shutters
on the windows at times.

I received quite an education on
how some other people lived as a
result of these tours on deck. Of
course, the passengers were in a very
friendly, even amorous, mood after
their visit ashore at Victoria.

This feeling was further
advanced asa resultof refreshments
purchased at Victoria and brought
aboard for consumption on the
return trip. My, oh my, what ser-
mon material could have been
picked up by a travelling evangelist
at that time.

All that came to an end after
Labor Day, aided and abetted, no
doubt, by the onset of the Great
Depression. So my operating activi-
ties temporarily came to a halt
when the ship was mothballed for
the winter.

But my sea life had just begun;
and within a few weeks I was called
back to Victoria to take another
BCCSS ship— a small freighter—
up the West Coast of Vancouver
Island to pick up a load of fish meal
and fish oil. I wrote the story in The
Canadian Amateur about this ship
and my initial experience with an
unserviceable rotary spark trans-
mitter, so | won’t repeatit. It does fit
in, however, with my early com-
ments on the spacing of the elec-
trodes at the gap.

Early in January of the follow-
ing year (1931), 1 was assigned as
Junior Operator on a very large
freighter that was carrying just
under a half-million bushels of
grain to Shanghai, following which
we were to take the ship to Vladi-
vostok for sale to Russia. Again,
that story appeared in TCA. That
voyage was one of the highlights of
my sea-going career.

So, on and on it goes— 26 ships
in all— plus 10 months in a logging
camp as Radio Operator, Accoun-
tant, Timekeeper, Storekeeper and
fac totum. That was up in the

Continued on next page D
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Queen Charlotte Islands, NW of
the BC Coast. That was another
intensely interesting interlude in
my life.

Boy, oh boy, I hear young peo-
ple today saying they’re looking for
an interesting job that pays well. In
those old days many jobs were inter-

Bill was born in Edmonton,
Alta. in 1913 and moved to
Vancouver about one year later. He
went to school, got married and was
presented with a son there. Also, he
started both his commercial and
Amateur radio careers there.

He commenced his radio career
by attending the Vancouver School
Board’s course in Wireless
Telegraphy (also known as Room
19 to its graduates), securing his
Second Class Certificate of
Proficiency in Wireless Telegraphy
in June, 1930. Two well-known
local boys were graduates of that
famous course: Art VE3ZS and
George VE3DMC.

Bill’s start in commercial work
was an assignment to the receiving
station of James Richardson & Sons
(Grain and Stock Brokers) at
Vancouver. The receivers were
located in Point Grey, not far from
the University of B.C. Very shortly
thereafter, he received his first ship
assignment— S8 Princess Victoria,
VGDS— sailing a short route
Victoria-Seattle daily. This red
letter day in Bill’s life was Aug. 4,
1930. From then on until early
March, 1939, he served on a total of
26 vessels, ranging from deep sea
tugs up through coasting
passenger/cargo vessels through
deep sea freighters to Trans-Pacific
ocean liners.

On March 19, 1939, he started a
25-year career in commercial
aviation with Trans-Canada Air
Lines (now Air Canada).
Commencing as a radio operator,
Bill moved up to the taxing job of

Profile:

esting but none paid well or even
reasonably; but oh man, you gained
the most valuable thing you can
offer to potential employers—
experience— and that’s what makes
one valuable to any employer, even
if you’ve only learned to exercise
initiative, or to assume some degree
of responsibility.

Well, I find myself on the soap
box again, so I'll climb down forth-
with and leave you to meditate
upon the foregoing profundity. Per-
haps it will move you to ask for my
resignation from this very taxing
task, for which I shall be eternally
grateful. A

Deacon VE3UD

Flight Dispatcher for a few years.
Then the old communications urge
re-asserted itself, and he seized an
opportunity to move into the
Supervisory area of Telecommuni-
cations, starting with an overseas
assignment to London to initiate
communications services for the
airline’s first commercial Trans-
Atlantic service in 1948. Two years
later he was assigned to
Telecommunications Head-
quarters; and three years later took
charge of Overseas Telecommuni-
cations. This initially covered
supervision of Flight Radio
Operators, a communications
centre at Dorval that interfaced
Overseas and Domestic teleprinter
and other record telecommunica-
tions systems, together with an air-
ground service for Company
communications with both
Overseas and domestic TCA flights.
In addition, he was responsible for
providing communications services
at TCA’s Overseas offices in
Europe, the West Indies and
Mexico, all of which involved Bill in
extensive travelling through those
areas.

These activities involved him in
Directorships in two telecommuni-
cations companies owned by a
group of airlines including TCA—
one with head offices in Paris, and
the other located at Mexico City.
Additionally, he served on
technical committees in these
companies, as well as in the Inter-
national Air Transport Associa-
tion.

After 25 years in the airline, Bill

joined the Federal Government,
initially in Defence Production as a
Defence Project Officer, then to the
Government Telecommunications
Agency. He retired at the end of
1971 and, like most retired public
servants, moved straight into a
consultant’s position in an
independent telephone company.
Following that, he spent some time
with his ewn consulting company
until some health problems
brought all those activities to an
end.

He started in ham radio in 1933
as VE5K(Q in Vancouver, as
VE6FQ in Alberta after the war, as
G3FFO near London while on
assignment over there in 1948-50, as
VE2KZ for 14 years in Montreal
where he earned DXCC; and as
VE3BBR, VE3BDO and now
VE3UD in Ottawa. Bill is editor of
the Ottawa ARC’s Groundwave. A

MYTH : HANS ARE OBSESSED
WITH GETTING THEIR
ANTENNAS AS HIGH AS POSSIGLE

STEVE BEKKER v
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By Michael Ross VE2ZDURB
2285 St. Mathieu

Microwaves

Montreal, Quebec H3H 287

With the new year upon us,
many people take this time to
review their accomplishments in
the year gone by and resolve to bet-
ter themselves in the year to come,
setting new goals, embarking on a
new challenge. Depending on your
stage in the Amateur radio lifecycle,
now may be the time to get the jui-
ces flowing again by moving up in
Amateur radio, getting the experi-
mental back in the Amateur experi-
mental service.

If the sunspot minima has got
you down and VHEF repeater opera-
tion just doesn’t do it for you any-
more, there is a whole new world of
VHF/UHF/microwave activity
waiting for you to explore. With the
emphasis on weak signal ‘direct’
communication, there is a constant
striving to put up bigger antennas,
generate more power, reduce feed-
line losses and get the latest GaAsfet VE7CVJ’s homebrew rig for 10 GHz And with this he covers 50 miles?
preamp to squeeze every last frac- _
tion of a dB out of the station. Can’t
rely on the ionosphere to do all the
work for you on these frequencies!

With the increasing popularity
of multimode VHF and UHF com-
mercial transceivers, many Ama-
teurs are getting their first taste of
CW/SSB operation on the higher
frequencies with surprisingly good
results. The availability of trans-
verters that convert their frequency
of operation to 1296 and 2304 make
it easy to move up.

VE3LNX reports that he is
active on 1296 with 60 watts and a
single 45-element loop antenna.
Plans are to get a 250 watt amplifier
on the air this winter and put up
three more 45-element antennas in
the spring. Also on 1296 are
VE3ADJ, VE3DKW at 20 watts,
VE3CRU, VE30CX (former
VE5JQ) and VE3BFM at 45 watts,

PR |

s fi j i Hz di d.
Basinpdun nextinge b VE7CV]J makes final adjustments to his homebrew 10 GHz dish and fee
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in the Toronto area. VE3LNX and
VE3ADJ are also on 2304 with
homebrew cavities multiplying up
from 10 watts at 144 MHz to 576
MH:z then 2304 MHz at 400mW
into a 5-watt final amplifier. Others
hope to be on 2304 soon. Best DX
reported on 2304 is between
VE3LNX, 50 miles east of Toronto
and W8YIO in Michigan— a dis-
tance of 296.5 miles! Many contacts
were made over this path last year
but only two or three times this
summer and fall.

On the West Coast, Richard
VE7CV] sends this report:

My IF amplifier work paid off
and I came up with two separate
designs, one incorporating exten-
sive shielding, the other built on a
narrow strip 1x4 inches long, thus
reducing feedback. The FM detec-
tor, audio amplifier, modulator and
meter have been mounted in a die-
cast box, and jacks have been pro-
vided for connection to the
microwave head and IF amplifier
by three wires; 50 ohm coax for 10.7
MHz, wire for Gunn supply, and
wire for IF supply.

The box also has plugs for +12
volts, external speaker (for better
quality) and external audio input
other than microphone.

Controls include 500 ohm
potentiometer for tuning, volume,
squelch, audio tone volume, and
deviation. A meter function select
switch has not yet been added.

The other setup remains on a
breadboard. However, it now has
an improved IF amplifier. I have
also made a small horn, 3” long,
with a slim taper for good matching,
as well as a 22-inch dish made from
a plaster and paper mix surfaced
with foil (see figures). I made the
initial mold by turning a plywood
parabola in damp concrete mix.

As I was improving my designs,
tests continued with Robert
VE7AII and between my two rigs.
At first my 20 dB horn gave margi-
nal but fully readable signals over a
three mile path to Robert’s as well
as to my other rig. This helped in

the running of the IF amplifiersand
general waveguide setup, noise fig-
ure, and so on.

Before long we were having
hour-long QSQO’s ‘over a 10-mile
path, both using our 20 dB horns.
Signals were still OK with open-
ended waveguide at my end only.
This led us to believe that we could
start to increase our distance. A
final check was made one cold Fri-
day night. .

I went up Grove Mountain on
the Skyride and set up my station in
the light of the chalet. Robert, 10
miles away at UBC, aimed his 2-
foot dish on the mountain top
lights. With the head end resting on
my wool toque atop a rock, the
open-ended waveguide facing
Robert, we had a perfect, noise-free
QSO for over an hour. The signal
was so strong that I could aim the
waveguide end up to 75 degrees
away and still copy him.

Plans were made for me to go
over to Nanaimo to try a really long
shot; 48 miles from Robert at 3000
feet on Mount Seymour to the hills
above Nanaimo. The weather was
one-tenth cloud, light wind, temper-
ature about 10° C.

Two metre contact was estab-
lished with Frank VE7AF]. He
picked me up at the ferry and took
me to a good site on the roof of
Malaspina college. Together with
five other Amateurs we set up the
equipment. Two-metre contact
with Robert confirmed we were
both in position. He aimed his dish

into the haze on a bearing of 252
degrees True, and I aimed mine in
the reciprocal direction, 72 degrees.
Within moments contact was estab-
lished, the same perfect quality sig-
nals we had experienced over 10
miles with smaller antennas.

We ran from about 1100 to
1230 local, Sunday Oct. 21, all pres-
ent having a QSO with Robert. One
of the fellows suggested a smaller
antenna, so we put the 20 dB horn
on and had similar quality signals,
the meter reading a little less. Before
we finished, we held up the open-
ended waveguide and we could still
communicate, the noise and audio
being about equal— rough copy
but still workable.

I measured my RF output on a
Hewlett-Packard spectrum anal-
yser. My early tests had been made
with 500 uW of power, then I went
to a .25 inch iris and now have
about +5 dBm, or about 5 milliwatts
output— a lot better.

I measured the frequency span
of the coarse tuning screw between
10.0 and 10.5 GHz. The output was
clean, with no spurious emissions. I
think our contact was made at
about 10.36 GHz.

Looks like those guys on the West
Coast have been busy! I would like to
hear from any other stations active on
1296 and up. B & W photos of anten-
nas, equipment, operators and descrip-
tions and schematics are all welcome.
Include best DX and any other known
operators in your ared. A

Do you have news of interest to
Canadian Amateurs!?

Call the
TCA Newsline

613-632-9847
(24 Hrs. a day)
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TECHNICAL

Section Editor
Frank Hughes VE3DQB

CTION

Amateur Design of Printed
Circuit Boards

Part 2

Having decided that a printed
circuit board is the design method
of choice, the next step is to lay out
the pattern to be etched.

If the circuit is digital, the odds
are that you will not be able to pro-
duce an adequate pattern on single
sided board, but it is almost always
possible to do so for an analogue
type of circuit. The reason for thisis
that linear or analogue circuits use a
lot of resistors and capacitors useful
for crossovers, whereas digital cir-
cuits implemented in IC’s are gener-
ally directly coupled. Even so, in
mixed circuits it may pay to try a
single-sided design due to the easier
construction.

To illustrate the techniques of
preparing the design for layout ornt
the printed circuit board, we will
follow a design for a modem created
by the author earlier this year. This
is a good choice for the example:itis
a combined digital and analogue cir-
cuit of moderate complexity that
can be implemented on a single-
sided board.

Figure 1 shows what the original
design drawings for one portion of
the analogue part of the circuit
looked like at the end of the engi-
neering stage. | usually design cir-
cuits functionally, with one
function on one piece of paper, then
combine all the papers when | have
a final design. This makes it consid-
erably easier to redesign any parts

that ‘don’t come out right.' The par-
ticular function here is the FSK
generator with its associated level
shifter and output pad.

The rough diagram must be
converted to a diagram showing the
IC pinout and interconnections. In
this portion of the circuit we have
no choices as to which pins are used,
but in the digital portion there is
often a choice because multiple
functions are included in the same
package. If so, then aniterative feed-
back method can be employed to
find the best choice of pins.

Figure Z also shows the spatial
distribution of the components.

The size and shape of the final
board is usually fixed by external
considerations, such as the size of

g !
oul M @ g

By John Iliffe VE3CES

the box. When you have a fair idea
of the volume of the components
for each function of the circuit, you
can divide the board up in
proportion.

Mark out one area of the board
for each function in a logical posi-
tion, keeping in mind its inter-
actions with the surrounding
circuits. Draw a full-scale layout on
a piece of paper and see if the com-
ponents will roughly fit into the
spaces you have allocated.

You will have to have all the
components on hand before you lay
out the board because you need to
know the exact sizes for pad
positioning.

The easiest way to lay out the
actual traces is to select a grid, usu-

}?,oo/zz 00

.
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Figure 1: The rough but clear initial sketch of the circuitry required for the

FSK section of the modem.
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ally .1” graph paper (like Fig. 3),
and place all pads at intersections
on the grid. This makes it easy to
measure the distance between pads
and estimate the physical size to be
allowed for the component above
the board.

You will also find that most
modern components are con-
structed to a .1” module, such that
IC’s in DIP packages have .1” lead
spacing, multiturn pots have a .2”
by .3” lead position, bypass capaci-
tors are .2” or .3” wide.

A chart of the lead positions is
included as Table 1, but measure
your own components. Straight
lines are more easily laid out if the
grid lines are followed. You will
find that if you are making a hand-
copied board, as described later,
that you can get one trace in each
.1” column or row. If the jobis done
photographically you will be able to
get in two traces if you work care-
fully. This is usually only important
in digital circuits like memories.

Despite appearances, more tra-
ces can be run in a given area if you
only make right angle turns rather
than trying angles across the board
and sweeping curves.

Remember that you are work-
ing on the bottom of the board.
Most IC spec sheets give a top view
of the circuit and you must
remember to reverse it. Allow about
a full .1” column for power conduc-
tors to multiple IC’s or transisitors
and be sure to provide adequate
bypass capacitors.

Remember that the finished
board is sort of final and it will be
difficult to add components after it
is completed.

Use a sharp HB lead pencil to
mark the traces on the graph paper.
A good clean eraser can then
remove the errors cleanly. It is criti-
cal to keep the drawing as clean as
possible because any ambiguity
during final processing will surely
lead to errors.

Lay out the traces with a ruler,
following the grid lines. Be careful
that the pad centre locations fall on

|
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Figure 2: The sketch of Figure 1 has been refined to take into account the
physical layout of the chip and associated components.

TABLE 1.

Size of minimum trace in 1 oz copper for a given current.

L pin of a 22-pin standard card connector for each 1 amp of current.
500 mA use 1/16-inch trace

1 amp use 3/32-inch trace

typical digital IC use 1/32-inch with a .1 pF tantalum for each IC. Do not
put more than 4-6 IC’s on one supply trace.

For ground, lay out a Y4-inch (minimum) trace around the outside of the
circuit board, and leave copper wherever possible on the board.

TABLE 2.

Spacing between pads for various components.
The hole size will vary with the size of wire used for the leads. Be sure the
pad is large enough to drill the appropriate hole.
Y% W resistor .4
¥4 W resistor .5
Tantalum bypass .2
ceramic capacitor .2 or .3
electrolytic capacitor .2-.4 (vertical mount)
larger should be mounted
on the chassis.

precision capacitor .6-1.2
15 turn trimpot centre to end .2

centre to end .3

centre offset .1

(be careful, you are looking

at the bottom)
TO220 transistor outside-inside .2

centre shortened .2

small transistor collector-emitter .2

base offset .1
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the crossings. When selecting a pad
location, remember that it has a
finite size, determined by the size of
the lead that will be going in it, and
the adjacent traces and pads must
not short to it.

Allow room for soldering too. It
is not really practical to try to route
traces between the pads of a DIP IC
and you should avoid this. (Fig. 4.)

Sometimes the pins of adjacent
IC’s will be backwards from each
other. This can be remedied by
coming out inside the IC, that is
between the rows of pads and turn-
ing a full turn to get to the opposite
IC. In some cases it may be neces-
sary to circle the entire IC to come
out where you need to be.

Large power transistors should
be mounted off the board; the heat
is best kept away form the other
components and the area of the

-board lost to installing components
will be quite large. You may also
have trouble getting large enough
traces to carry multiple ampere
supply currents without interaction
with the other signals. Table 2 lists
the sizes of trace needed for particu-
lar current handling ratings.

The author also marks the sym-
bol for the component to be
mounted on the drawing for later
reference. This, combined with the
schematic, will enable you to place
the components when the board is
complete. Be careful not to cross
components.

I do not recommend standing
components on end to increase den-
sity because the other end then
becomes nearly impossible to reach
to make measurements. The one
exception to that rule is where a test
point is needed, it can be easily iso-
lated from the RF by placing a 10K
or so resistor on end and using the
flying lead as the test point.

Finally, and I speak with the
authority of experience on this
point, remember that to join two
components you need two pads,
although your engineering draw-
ings will show only one junction.

71188 5
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Figure 3: The sketch of Figure 2 is now reduced to actual size in pencil on
tenth-inch square graph paper. Each pad is located on the 0.1-inch module,

and component positions are indicated.

Figure 4: Go outside or inside «
DIP package with conductors. Don’t
try and go between the pins!

your creation to copper and etch it.
We will also look at some of the
common reasons for failures and
how to avoid them. A

Awards Directory

The Amateur Radio Awards Direc-
tory of the World is an up-to-date
Gestefax publication prepared for
radio Amateurs and SWL'’s. It con-
tains the rules, checklists, maps and
application forms for more than
150 of the most popular, presti-
gious, attractive, and sought-after
certificates, pins, diplomas, awards,
and plaques available. All conti-
nents and more than 50 countries
are represented in the directory.
REVISED EDITION 1985
AVAILABLE NOW
The directory has an 8%"x 117,
three-ring format for easy removal
and addition of pages. The cost is
small compared to the convenience
of having it all together, ready to

.use, to keep track of your operating

awards for your shack wall or award
album.

Orders should be sent to Garry V.
Hammond VE3GCO, 5 McLaren
Auve., Listowel, Ont. N4W 3K1.

The cost of the directory is deter-
mined by its postal destination.: For
CANADA $8 CDN funds; For
U.S.A. $8 U.S. funds; $12. U.S.
AIRMAIL. For the rest of the
world/DX, $10 U.S. funds.

The Amateur Radio Awards Direc-
tory of the World is being used by
Amateurs in all Canadian provin-
ces and territories, more than 40
states of the USA, all 6 continents
and more than 45 DXCC countries.

VE3GCO will be happy to
foward candid, unsolicited. com-
ments about the directory from sat-

Next month we will look at | progress as you work stations, and | isfied users of the Awards
some of the ways you can transfer | being able to apply for themany FB | Directory. 73, and DX!!
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More Range for
your Handheld

While servicing commercial
handheld radios from a manufac-
turer who also makes popular Ama-
teur portables, 1 observed
inconsistent range between identi-
cal units. Power output, receiver
sensitivity, frequency and deviation
were all identical. The problem
proved to be in the rubber duck
antennas. Using my SWR meter
and a BNC-to-type-N adaptor
mounted on it, | found an SWR as
high as 3:1 on the low range units.
Portables with good range showed
an SWR in the area of 1.5:1.

The cure: Remove the top cap of
the antenna. With a hefty pair of
side cutters remove % turn from the

antenna spring and check SWR.
Trim the antenna in this manner
until SWR begins to show an
increase. If you find you have
removed too much, simply solder
the appropriate length of heavy
copper wire to the spring. Slip
about 2 inches of black heat shrink
tuping over the surgery and heat.
Then replace the antenna top cap
and enjoy your new range.

Note that this procedure will
work for both short and longanten-
nas. Also, keep antenna away from
metallic objects when measuring
the SWR.

VE7CFK

From the Bench

The Car

by Bill Cousins VE3GPR

Some morning this winter you
may have some trouble starting
your car. That old car battery will
not do the job at -15° or so.

Now off to your friendly corner
store to pick out a new battery. The
nice man behind the counter will
probably tell you he has three levels
of battery for your car: the top war-
ranty one, good for as long as you
own the car, the 42 month one, the
24 month one. Think how long you
are going to keep the car, then make
your choice.

The nice man will offer you $2
or $3 for your old battery on trade-
in. This time you say “No” to the
nice man.

" You see, this old battery may
not start your car on a cold winter’s
day, but it still has a lot of life leftin
it to do many other things, like run-
ning a two-metre rig, or even an HF
rig. It will light your house if the

Battery

power goes off. If you look after it
with a little care, it will last years,
probably till the car needs another
new battery.

Keep the battery clean and off
the concrete floor. Use it often and
trickle-charge it up to the top. [ put
my charger on a timer set for three
hours a day. Discharge your battery
every month with a 40 watt head-
light or suchlike. I use an old light
with the high beam burnt out. The
low beam does a good job of dis-
charging. I have made cables for
emergency lights— see TCA June

1979 page 25, A
TCA sometimes gets useful
small contributions like these.

Whenever a pageful accumulates,
they will be published under the
heading “From the bench.” Natu-
rally, your contribution will be wel-

Update’s all-band
Trapless
Vertical
Antenna

This antenna makes use of the
principle that the impedance seen
at one end of a half-wave trans-
mission line is the same as the termi-
nating impedance at the other end,
regardless of the transmission line
impedance. So, put the tuning coil
in the shack, followed by a half-
wave of coax, and you can feed the
system! The coil behaves as if it were
at the base of the antenna. If the
coax is a multiple of a half-wave of
the frequencies desired, the coil will
tune to resonance, for a standing
wave ratio of nearly 1 to 1. And
either 50 or 75 ohm coax can be
used.

You must choose the bands that
you wish to work to determine the
length of coax. For 10 through 40
metres, 41 feet is required. For 10
through 80 metres, use 92 feet. For
10 to 160 metres, use 184 feet. The
length is critical, within a foot. Vary
the coil for a dipin SWR. If correct
it will be close to 1 to 1. If the best
SWR is at a higher frequency than
you wish, lengthen the line a footor
so. If the frequency is lower, shorten
it a little. You can use a rotary-coil
inductor, or a fixed coil with an alli-
gator clip for tuning, sized for the
bands desired.

If you have any trouble tuning
the highest band, add a small load-
ing coil at the base of the antenna,
to resonate at the highest
frequency— 10 metres.

A convenient length of aerial is
22 to 33 feet for the higher bands,
longer for the top bands. Alumi-
num conduit is a suitable material.
The system will work when loaded
against ground, but is improved
with three or four radials for each
band. Radials 34 feet long work out
okay for the higher bands.

from UPDATE Now. '84
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The Maple Leat

forever!

In 1967 the Amateurs who formed the Canadian Amateur Radio
Federation, Inc. made sure the Maple Leaf was a major part of their
ofticial signature.

Today, the Maple Leaf still takes its place in the centre of the CARF
logo. It's notjust a catchy drawing...it's a symbol of CARF's mandate: to
be the Canadian Amateur Radio Federation. Your Federation.

CARF is always on the move, working with the Department of
Communications and the Amateurs of Canada to maintain the
reputation that this fraternity has built. CARF stays on top of the
Canadian scene, and passes information to the Amateur population
through TCA, The Canadian Amateur Radio Magazine.

If you're not a member of CARF, join in. Just fill out the handy
order form elsewhere in this issue-and send it to us. If you are
already a member, let others know what CARF is doing for you.
We can work together for the good of Amateur Radio.

o W Gl
B
%rking for the Canadian Amateur

Canadian Amateur Radio Federation

P.O. Box 356, Kingston, Ont. K7L 4W2
6513-544-6161
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Tuned 14.100 lately? |

P i) Mletre Beacon Obsérvations

~Date/Time [4UTUN | WEWX | KHBO|JA2IGY | 4X6TU|OH2B |CT3B |ZS6DN| Remarks

Printing courtesy WA6AHF

Entry is number of signal levels copied. i.e. 3 means 100, 10 and 1 watt levels were heard.
Please return completed logs to Al Lotze W6RQ, 46 Craigmont Avenue, San Fransisco,
CA 94116 U.S.A.
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CANADIAN QSL'S

L+)

= BRUCE NcCOY
By "1-1128 BRYOGES ST.
v & LONDON, ONTARIO

PSE 08U TR NS 287

LR B
Ilhqm'd‘mmml

= 73

£ CARF 8 - RED MAP, BLUE PRINTING ON BUFF BRISTOL
{3 CARF W - RED MAP, BLUE PRINTING ON WHITE BRISTOL

ADDITIONAL 250's
250 & $28.75 $ 8.95 (when ordered ONTARIO RESIDENTS
(THIS STYLE ONLY) at the same time) ADD SALES TAX

CALL NAHE

ADDRESS

INDICATE LOGOS TO BE PRINTED

FOR SAMPLE OF TMESE CARDS SEND STAMPED SELF ADDRESSED ENVELOPE (S.S.A.E.). FOR
CATALOGUE OF OTHER DESIGKS AND SAMPLES, SEND $1.00 ( DEDUCTABLE FROM ORDER WITH
COUPON ATTACHED). ALLOW APPROX. 8 WEEKS FOR DELIVERY, SEND ORDER WITH PAYMENT

IN FULL YQ: VE3GDZ - BRUCE McCOY: 1128 BRYOGES STREET, UNIT 1, LOWDON, ONTARIQ

NSW 287

INTRODUCING
tHe HAM PATCH™ $625.00

s .9 L8 e e
e 5 : e <

- : HAM paTCH

® YOUR PERSONAL AUTOPATCH SYSTEM ON A “PRIVATE™ SIMPLEX FREQUENCY
@ INITIATES AND RECEIVES TELEPHONE CALLS IN CAR OR PORTABLE

VERSATILITY
® INTERFACES WITH ANY YHF FI TRANSCEIVER
® TONE OR ROTARY DIAL COMPATIBLE

SECURITY
& SOPHISTICATED LONO DISTANCE LOCKOUT PROTECTION
® PRIVATE 3 DIGIT ACCESS CODE

QUALITY
 COMMERCIAL GRADE CONSTRUCTION
® CANADIAN DESIGNED, MANUFACTURED AND SERYICED

T0 ORDER PLEASE SEND CERTIFIED
CHEQUE QR MONEY ORDER,

F.0.B. FACTORY

ONTARIQ RESIDENTS PLEASE ADD
PROYINCIAL SALES TAX.

FOR FURTHER INFORMATION
CALL OR WRITE TO:

HXF ELECTRONICS

BOX 73, STATION A
ISLINGTON, ONTARIO
MIA 4X1 PHONE: (416)621-3733

FREE QSL Service!

with this service alone!)

available!

Study Guides, Handbook and the
new CARF Reference Files

and much more!

WHAT A DEAL!

¢ TCA— The Canadian Amateur
Radio Magazine (11 issues per year)

(Many Amateurs save the cost of membership

e Lots of great CARF publications

e Access to Special Awards & Contests

e Authoritative answers to your questions

ALWAYS WORKING
FOR THE CANADIAN AMATEUR

JOIN
cPKQF
NOW!
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CARF PUBLICATIONS

(note new Prices)
Texts and Study Guides

Certificate Study Guide, 1984 Edition .........covvvviiiineinanes $15.00
Advanced Study Guide . s cows siviamas wvwes pewias o s e swete s $7.50
Instructors Guide For Amateur License .......ceveernvecnnannenns $4.50
Regulations Handbook (Current, Dated 1983) .............oiuntn $9.50
Canadian Amateur Reference Guide
Bt FLE, A5CItaE o xwmam we xucomme mmwiom s ssecams Sueosm sy e Siae $2.25
(By Art Blick VE3AHU, 1983, 23 Pages)
Cotitests: RAdIOSPODE «u «iow a3 isovivraiv wots e sieceisie 539 xwman weinisie w2 oo o $1.75
(1983, 12 Pages)
The ATRAtEUE BAREE cowen s s sowns v asmsmm Kemen 5 RaRES oK 5 $2.25
(1983, 12 Pages)
Routine Daily Operating « «.cvosws vomos isanias siooncs sie sinmess pojess s $1.75
(1983, 16 pages)
DI i s 55 winies 40 Gpiions Sseny e SEEIEE SRRITE 9 HEAION ST 19 SN wie $2.25
(By John Gilbert VE3CXL, 1983, 15 Pages)
Establishing An Amateur Station . ..ccu veees vs voues sovon sowanosss $2.25
(By the late Bud Punchard VE3UD, 1982, 11 Pages)
Monitoring And Reference Frequencies .............cooiiinienons. $3.50
(1983 with Updates to 3/84, 19 Pages + Updates)
Digital Transmission Techniques ... cicveiviiiiiiiiieiveiinioas $3.25
(By John lliffe VE3CES, 1984, 31 Pages)
Cable Television Signal Leakage . .....ocviivieivisisiiininniioans $3.50
(By Tony Van Wouw VE7CCI, 1984, 19 Pages)
Binder— 2” D-Ring with CARF LOgO«.viw s sosieis 53 smwas sisiann ssiwes o $9.00
For Reference Sections
Add $.50 Postage and Handling ......coo0vivveinnncenennn e .50
Total— Please Remit by Cheque or Money Order . ......oovvvnvinninnnn
Name:
Call:
Address:
Postal Code:

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

For Office Use Only
Cash Book:——______Order Complete:
Remarks:

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

Canadian Amateur Radio Federation
P.O. Box 356, Kingston, Ontario, Canada K7L 4W2 613-544-6161
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HIGH QUALITY MODULES FOR

REPEATERS, LINKS, TELEMETRY, ETC.

Built by CANADIAN MARCONI.
Each unit new & tested.

Complete with diagram.

Rx-Tx-PA VHF-66 (2 Metre band)

Rx only UHF-62 (420-450 Mhz)

Any of the above: $150.00 ea.
Broadband folded dipole

1.8-30 MHz 250 Watts: $125.00 ea.

Info and orders by mail only. VE2GFC.

Surplus Electro Quebec
2264 Montee Gagnon
Blainville, P.Q.

J7E 4H5

SIXOF THEBESTFROM KENWOOD

TS-930S

250W General Coverage
Transceiver with 8
memories dual VFO's
and noise blankers

TR-7950

2 Meter, 45W Transceiver
with 21 memories, scan,
LCD's

TS-430S

Compact Solid State HF
Transceiver with 8
memories, dual VFO's

2 Meter 25W All Mode
with 6 memories, scan,
dual VFO's

TS-830S

HF Transceiver with IF Shiit
variable bandwidth tuning and
61468 tube finals

TW-4000A

FM “DUAL ¢
BANDER"

= S GLENWOOD TRADING COMPANY LTD.

278 East 1st St., North Vancouver, B.C. V7L 183

_ ORDER DESK
(604) 284-0405
These, and many other fine Ham radio products are detailed in ourlatest mail-order catalogue. Write for your free copy today.

February 1985 *
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Membership Application
Demande D’Adhésion

Full Voting Member $20.00 per year
Membre a part entiére $55.00 for 3 years
avec droit de vote t $90.00 for 5 years
Associate Member

(Non-voting, non-licensed or foreign call signs $20.00 per year
Membre associé $55.00 for 3 years
(Adhérent sans droit de vote, sans licence $90.00 for 5 years

ou détenteur d'indicatif d’appel étranger)

Members residing Same as above, except in U.S. Funds
outside Canada to cover additional postage costs.

Additional Family Members  $2.00 for each year extra per person
Membres d’'une méme famille $30 for Life
$2.00 par année par personne

A Vie $30.00 e

Life Membership $300.00
Adhésion a vie
(Full or Associate/Menibre votant ou associé) TOTAL

Name

Nom
Call

Indicatif d’appel

Address
Adresse
City

Ville
Province

Postal Code

Code Postal
Date

Membership #, if renewal
No. d’adhérent si renouvellement

Mastercard and Visa Service now available!
Cra B wvanss 5 wans ssvsss o 305 8% FOFES Rodas & Expiry Date..............

Canadian Amateur Radio Federation
Federation des Radioamateurs Canadiens

P.O. Box 356, Kingston, Ontario,Canada K7L 4W2
613-544-6161




7/ YAESU

PROUDLY PRESENTS: THE ANSWER TO THE

VHF - UHF OPERATOR’S DREAM
F I "726R ALL MODE HF, VHF, UHF*

m Microprocessor controlled m Three modes SSB, FM, CW
m HF, VHF, UHF capabilities m Memory backup

m Choice of bands* m Satellite option

m Three HF heads (full duplex cross-band)

Dual meters

All mode squelch

If shift and width
Optional tone squelch
Limited band scan

(21, 24.5 and 28 MHz)
m 6 meter band (50 - 54 MHz)
m 2 meter band (144 - 148 MHz)
m Two UHF bands

(430 MHz or 440 MHz)

* Basic model supplied with 144 - 148 MHz only.

Available from your authorized Yaesu Dealer

Contact Armaco Electronics Ltd. for colour ; w ; Armaco Electronics Ltd.

P.O. Box 24625, Station “C”
brochure and name of your nearest Vancouver, B.C. V5T 4E2

Yaesu dealer. \J  Telephone: (604) 876-4131




| Ekéébtiohal Performance in a Great New Desig.h.
The All-New HW-9 Deluxe QRP CW Transceiver.

Setting the competitive
standard in QRP CW has been our
tradition through two generations of
Transceivers. Now that tradition for
excellence in performance, price and
value brings to a new generation
Heathkit Transceiver state-of-the-art
microelectronics and lightweight
portability.

Designed for broadband cover-
age of 250 kHz of CW on 80, 40, 20
and 15 meters and expandable to
the 30, 17, 12 (WARC bands) and
10 meters, the HW-9 brings greater
versatility, reliability and ease of use
to the fields.

The HW-9 eliminates the
necessity to fine tune each band. Its
wide-band front end uses a double
balanced mixer and 4-pole crystal

Electronic and Computer

in Vancouver, Calgary,
Edmonton, Winnipeg,
Mississauga, Ottawa and
Montreal sell, display and

productline.

Visit your nearest Heathkit

Centre. Our Centres, located

service the complete Heathkit

filter to pull in wide dynamic range
signals. Solid state T-R switching
provides for full break-in on any
band. And the automatic AGC
provides superior receiver per-
formance and audio response.

The unit features single conver-
sion in the main signal path, greatly
reducing spurious responses while
attaining outstanding image
rejection. A full four watts of RF
output power (three watts on 10
meters) is available on transmit RIT
(Receiver Incremental Tuning)
permits tuning the receiver 1 kHz
above or below the transmit
frequency. And the tuning dial is
calibrated in 5 kHz increments for
easy identification of frequency.

Rugged and lightweight, the
HW-9 is ideal for portable
operation. Transceiver can be
powered from batteries, a lighter
socket, solar power units or 120 240
VAC with the HW A-9 compatible
power supply.

MORE DETAILS IN CATALOG
FREE! For complete details and
specifications get a
copy of the latest
Heathkit Catalogue.
WRITE: Heath Com-
pany, 1020 Islington
Ave., Toronto, On-
tario M8Z 5Z3. Visit
your nearest Heath-
: kit Electronic and
Computer Centre, listed below
left, for an exciting
hands-on try-out.

There’s more for the Ham at Heath

Heath
Company

HeathKitmss



