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DRAKE THETA 7000E COMMUNICATIONS TERMINAL

Microprocessor controlied ASCH, BAUDOT RTTY or CW. 7 Chan-
nel battery backup Memory. 5-50 word CW. 80, 67. 75, and 100WPM
Baudot. 110, 150, 200, 300 Baud ASCII Codes. Self contained de-
modulator. All 3 shifts-170. 425. 850. Keytoard operated transmit.
High and Low tone pairs for all three shifts, Soiit screen, Word wrap
around. Audio Monitor. Automatic letters Code Insertion (DIDDLE).
Two page display memory. Buter memary. Eectively packaged for
RFI protection,

660 “Quad Bander”...dual VFOs, memory,
scan, IF shift, FM, SSB, CW, AM

FT-208R

Kenwood |

Write for Catalogue Sheets
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-anapA'S RTTY made easy D.st.-,butors

SEND FOR OUR CATALOGUE ($2.00. CREDIT ON FIRST ORDER) or FREE
BROCHURE AND PRICES ON SPECIFIC ITEMS

Canadian INFO.TECH Fiesmem corr. MICROLOG [RL
iStribyter ATRONIX "TRAC MXITEX M crown

For: MicroProducts

D E A L E R S ROBOT C ~ BUTTERNUT  MACROTRONICS

o

For ~ YAESU i 9/

PALOMAR ENGINEERS

UNADILLA / REYCO

New
fo r MICROLOG ‘

‘82 E—y

$1350.00 Plamma == —
ROM-116 S

i RTTY /CW Operating System

-3

— o ———

ATR 6800
$2932.00

|

“$450. 0.00

1._1

ROBOT 400
$1075.00

INFO-TECH

M 500
ASR
with 127
Monitor
* o

ok

Butte:nuts new HFBV automatic bandswitching vertical

80/75.40. 30, 20and 10 meters $175.00

FSK: 1000
ag‘ s796.85. [roBOT]

Model 800 Super Terminal $1250.00

Colin Macintyre Telephone: (604) 536-3058
VE7 BXX

{Reg'd Trade !

_ 14903 Beachview Avenue
VISA | WHITE ROCK, B.C. CANADA V4B 1N8 B Es
L)‘W tll
3 We pay freight or postage at regular rate. Air Freight and insurance extra

Microlog |
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AMATEUR RADIO SALES
(416) 636-3636

THE LARGEST
EXCLUSIVE HAM GEAR DISTRIBUTORS
IN CANADA

IIMI'I MIJ O Swanm.
Ree2> ] DRAKE | @ ICOM

= \ g

. ALL OTHER MAJOR
HAM LINES — RIGS
AND ACCESSORIES AVAILABLE
TOWERS AND ROTORS ETC

* LOWEST POSSIBLE PRICES

* LARGE INVENTORY ALL ITEMS

* IMMEDIATE DELIVERY

PERSONAL SERVICE FROM FELLOW HAMS WHO
UNDERSTAND YOUR PROBLEMS

COMPLETE CATALOGUE

OF EQUIPMENT AND PRICES
AVAILABLE ON REQUEST

AMATEUR
378 WILSON AVE.
RADIO DOWNSVIEW ONT. M3H 1S9
SALES PHONE (416) 636-3636 TELEX 065-24751

4



2 METER
FM
TRANSCEIVER

PYKENWOOD

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

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

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

15 multifunction memory channels, easily
selectable with a rotary control

M1-M13...memorize frequency and oifset (£600
kHz or simplex)

memonze lransmit and recewve trequencies

ngependently for nonstandard offset

MO ... priority channel, with simpiex, =600 kHz, or

nonslandard oftsel operation

M14

Internal battery backup for all memories

Al memory channels (ncluding transmit offset} are
retained when four AA NICd batteries (nol Ken-
wood- supplied) are installed in battery holder in-
side TR 7800. Battenies are automaticaily charged
while transceiver is connected to 12-VDC source

Priority alert

MO memory is pricrity channel "Beep”alerts opera-
tor when signal appears on prioiity channel. Opera-
tion can be swilched immediately to prnonty channel
with the push ol a switch.

INTRODUCTORY PRICE

559

ok GLENWOOD TRADING COMPANY LTD.

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

<O~ =
W®

FEATURES

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

Built-in autopatch DTMF (Touch-Tone ) encoder

Front-panel keyboard
For frequency selection, transmit offset selec
memary programming. scan centrol, and selection
of autépalch ancoder tones

Autoscan

Entire band (5-kHz or 10-kHz steps) and memories
Automatically locks on busy channel; scan resumes
automaticaily after severa! seconds. untess CLEAR
or mic PTT button is pressed to cancel scan

Up/down manual scan

Entire band (5-kMz or 10-kHz steps) and memones
with UP/DOWN microphone (standard)
Repeater reverse switch

Handy for checking signais on the input of a repeater
or for determining if a repester is “upside down”

Separate digital readouts

To display frequency (poth receave ar
and memory channel

g fransmit)

Selectable power output

25 watts (HI}/S watts (LQ
LED bar meter

For menitoning received signal leve! and RF output
LED indicators

To show: +600 kHz, simpiex. or -800 KHz trans
offset, BUSY channel; ON AIR

mitter

TONE switch

To actuate subaudible tone module inot Kenwood

suppliec)
Compact size

Depth is reduced substantially
Mobile mounting bracket
With quick-release levers

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

write for your free copy, today.

ORDEQ
ORDER DESK No W

(604) 984-0408




MFJ940B tuner. .. .....ooouovununn.. $129.00

MFJ90O0tuner ...........covvvnnn.. $65.00
MFJ 406 deluxe keyer ............... $94.50
MFJ 401 EconoKeyer ............... $69.50
MFJ 422 keyer ¢/w Bencher ......... $139.00
MFJ 721 Super CW/SSB filter ........ $79.50
MFJ 751 tunable CW/SSB filter $94.50
MFJATQRPTX .....covvviiennnnn $39.50
MFJ4OVQRPVFO ................ $39.50
MFJ 1040 preselector .............. $139.00
Bencher BY-1Key .......ivovvivnnn. $62.50
KENWOOD EQUIPMENT
TS-L30SHE' ; oo siswarsiim sremiwaras $1019.
R-1000 Receiver .........coouvenvennns $639.
TR:7800:2 ML 25W. o v vovs-aroviaci v weieracs $539.
TR-78502mtr40W . .......covvvunnnn $629.

TR-25002mtrHH .......ooiviiivnnnn $439.
TS-530S HF transceiver . ;

TS-830S .......0... B $1289.

BEARCAT SCANNER SPECIAL
No.210Reg. $489. ............ Special $369.
No.220Reg. $649. ............ Special $549.

Mosley 2 mtr mobile antenna ¢/w mount, spr-
ing etc. 5/8 wavelength. Special $55.00

MOSLEY

TASSIIC: .o s 355 0905 n awn.aa auie wivs $279
‘TA3S Trbantl: . s vaae i s $369
CL-33 Triband. .. sovevvsinssvsen sneis $389
CL=36 " THAbANd: . . virvwivassammmeinieron $489
RV-4C-10-40 Vertical . . . .............. $129.
RV-8C-80 mtrconversion .............. $49.
Both above for $159.

DI-6-6mtr ground plane ............... $79.
DI-2-2mtr ground plane ............... $49.

H.C.

HYGAIN
THIMEKITR: ¢ cccivis o minions o/wce gissmiss sisimioyscess $279.
TH3MK3 .. it iiiicnnnnn $379.
THSDXX ..ccevn o masiisionsvaesidesies $419.
204BA (demo) ivvhviiaieiiieie e $299.
205BA. ..t $479.
2BDQ 40-80 mtr dowblet ............ $69.50
BN-86balun .....:..cvovicveanioissien $29.
CUSHCRAFT

ATB3Atband oo comisran ssman $399.
AN T -BBY DO a3 covmms mrsimcajormnssummress e $49.
ATAT TICE2MEL o0 o smmmeinwswsisisieasanss $69.
Al47 22 elpowerpak ......ovvvinnnnn. $199.
ARX-2Ringo Ranger ................. $59.

Larsen 5/8 whip & coil and mag mount $67.50
Complete Hustler HF Mobile antennas in
stock.

USED EQUIPMENT
Yaesu HF, FT101E with DC, fan, new finals, in
excellent condition & warranty. $625.
National NCX-500 HF 10-80 450 watt Good
condition $375.
Kenwood TR-2400 2 mtr HH mint condition

$359. :
YAESU SUPER SPECIALS
FT-101ZD with WARC Reg. $1389 Special

$1189.

FT 707 Reg. $1259, Now $1099.

FT-207R’s 2 mtr HH, Reg. $469. To Clear
$349.

CDE Rotors
Big Talk? .. ooenn e ivs asimdiaanios $149.00
CDHS . oo i e Sy $189.00
BV o o asianmunntsia e essme $299.00
Tail-Twister . .......covvieennnnnnn $419.00
Rotor Cable .........cocvviiivnnnnn 39¢/ft
RG8U ;5 iy v il svaavsnns i i 49¢/ft
RG-2I3NCW Jacket ...ovvvvvnnnnnn. 65¢/ft
RGS8Y 5 vina sai wawais swiontmsnesss s 17¢/ft

MacFarlane Electronics Ltd.

R.R. # 2 Battersea, Ontario. Phone: 613-353-2800 VE3BPM

YOUR ONE-STOP HAM SHOP
cmn(.u{

ANTENNA SYSTEMS INSTALLED WITHIN RADIUS 150 KM. ' '
J EXPERTISE FREELY GIVEN ANYWHERE i,

Dealer for Delhi Towers, CDE Rotors, Hy-
Gain, Mosley, Cushcraft and Hustler anten-
nas. MFJ and B&W products.




E DELHI SELF-SUPPORTING DMXHD, DMXMD CONCRETE-BASE TOWERS

Sections

DMX4

DMXMD-32—

DMX6

DMXMD-40 -

oMXx7

DMXMD-48~

DMX8

DMXMD-56

DELHI DMXMD and OMXHD towers use the larger and stronger sections of the 68
foot, eight section, Model DMX .88 TV Tower. DMXMD towers have a DMX2T top
section. DMXHD towers have a3 DMX3T top section, Both top sections have heavy
duty rotator plates and a No. 244A cast aluminum mast clamp installed on the top

plate.

Each section s B ft. long and has beaded channel legs riveted together with “X"
braces. Legs and braces are all steel, heavily galvanized before fabrication. Rivets are
solid heat treated aluminum. Sections fit accurately together and are joined by heat
treated nuts and bolts. The uniform tapered leg design together with evenly spaced

“X' braces give the tower greater strength and rehabifity,

ANTENNA LOAD LIMITS

DMXMD Medium Duty Towers are designed 10 support an antenna load up
10 6 square feet wind area. This is equivalent to two large TV/FM antennas
or one large CB beam or one small amateur beam or one large VHF
collinear,

DMXHD Heavy Duty Towers are designed to support an antenna foad up
0 9 square feet wind area. This is equivalent to a very large CB beam or CB
stacked array or a large amateur beam.

Guy wires must be used if larger loads are required or cross mounted

antennas, or if greater height using straight sections is needed.

e~

S

Medium Duty and Heavy Duty Ham Towers

Secrions

DMXa

ﬂ oMX5
uUnqiue beaded
channel leg
rexsshencing Top section of a Ham Tower -
I BBMB with a rotator, mast and a
g::lAAlum. Mast Clamp Ball Bearing Model BBMB installed, :
Mast Bearing | e
Al DMX6
NOTE: DMXMD and DMXHD towers are shipped complete with the following: | K -
8 t1. tower sections, top plate with ¢ast aluminum mast clamp, rotor plate, three 4 ft. ik ol
caoncrete base stubs, special nuts, bolts and washers. (No mast is Included in package). =}
L
Specifications: HT™H-DMXHD-32
Height Weight i b
Model No.  without mast Tower Sections Supplied in Ibs. !k?&j
Compact Tower Package . i’_)ﬂl.:,;
DMXMD Medium Duty Towers i I’
U OMX 7
DMXMD-32 32 fi. DMX2T, DMX3, DMX4, DMX5 152 i *
! DMXMD-40 40 ft DMX2T, DMX3, DMX4, DMXS, 200 :§
g1 DMX6 .
¢ DMXMD-48 48 11, DMX2T, DMX3, DMX4, DMX5, 272
di=y DMX6, DMX7 ol
i L DMXMD-56 56 f1. DMX2T, DMX3, DMX4, DMXS, 351 ) “ 4] bmxHD-40
2 . DMX6, DMX7, DMX8 > b
3 L
Hinge-Up Base DMXHD Heavy Duty Towers "\!
- 1
:Sg}l'g OMXHD-32 3211 DMX 3T, DMX4, DMX5, DMX6 170 B =
3 DMXHD-40 40 fr. DMX3T, DMX4, DMX5, DMX6, 241 ] |
DMX7 »a DMX8
DMXHD-48 48 ft. DMX3T, DMX4, DMX5, DMX6, 314 | \
DMX7, DMX8 Load
Hy-Gain, Mosley, Cushcraft H.DMXHD-48
Antennas in Stock! Noz
Kenwood and Yaesu Radios
DROP A NOTE FOR A QUOTE

H.C.

MacFarlane Electronics Lid.

R.R. # 2 Battersea, Ontario. Phone: 613-353-2800 VE3BPM
YOUR ONE-STOP HAM SHOP

EXPERTISE FREELY GIVEN ANYWHERE

ANTENNA SYSTEMS INSTALLED WITHIN RADIUS 150 KM.

L=




ICOM
Meet the New Breed.

IC-730 IC- 290A

ICOM's portable/affordable 80-10 meter 2 meter multimode mobile, 12 VDC, 10 W.
HF ham band transceiver. |F shift/AM, . out, FM, SSB, CW, Priority channel,
SSB, CW/8 memories/microphone scanning, CW sidetone, squelch on SSB.

included standard.

$1095 $649

4

SFULL-S oW nOR

wTE =PROG"S DUP REY

. T >°‘

$339 } A

IC-2AT

IC 25A

ICOM’s popular 2 meter, 800 channel, ICOM's smali s ze ~oniy 52" wide) 2
compact, handheld transceiver with meter FM transcs .2r. Featuring 25 W.
Touchtone® builtin. Comes standard with out, Priority cra~rel scanning, 5

BP3 (250 mAh) battery, wall charger, belt memories. To.-~*ore” mic standard at
clip, flexible antenna. A wide variety of no extra cos*

batteries and accessories available.

NEW: Quantity discounts on this radio fbr clubs |
Call or write for details.

Dollard Electronicg f:c

" P.O. BOX 58236, 810 S.W. MARINE DRIVE E
8 — l VANCOUVER, B.C. V6P 6E3 (604) 321-1833 TELEX 1212775

8

$429



PACK A PUNCH.

Dual VFO
System c

T3 1coM
BF TRANSCEIVER
L [ =F ] o] bz

TRANSMIT  VOX N8 AGC  PREAMP

'—ur'&k:—i ~“L--—« - - -

COMPACT. FULLY ENDOWED.

Only 3.7 in (H) x 2.5 in (W) x 10.8 in (D) will fit into most * 200W PEP input — powerful punch on SSB/CW (40 W out
mobile operations (compact car, airplane, boat, or suitcase) on AM)
* Receiver preamp built-in

AF FORDADLE. 2 cg;ebzlim:er (selectable time constant) standard

. . * Large RIT knob for easy mobile operation
Priced right to meet your budget as your main HF dg or as a * Amateur band coverage 10-80M including the new
second rig for mobile/portable operation. WARC bands.

® Speech processor — built-in

COMFORTADLE. ol ok v 1k e ey e

* Automatic protection circuit for finals under high SWR

* Unique tuning speed selection for quick and precise QSY s
choies of 1 KHar 100 Hz of 10 He aning, . B?;i?(;tll?é‘;.d w '
" @ Electronic dial lock, deactivates tuning knob for lock on, e Raceives WWV.
stay on frequency operation. ) o Soloctable AGC. p—
* One memory per band, for storage of your favorite ¢ Up/down tuning from optional microphone s et 1

frequencies on each band.
® Dual YFO system built in standard at no extra cost.

Dollard Electronics Ltd.
P.0. BOX 58236, 810 S.W. MARINE DRIVE
@ IC OM s 1095 VANCOUVER, B.C. V6P 6E31(604) 321 -18!33 TELEX 04-54315
Prices subject to change without notice

9




CARF can help you get the
most out of your station...

Books, log sheets and
message forms are all
supplied at the
lowest prices
possible, to save you
money!

your center
for Amateur Radio supplies...

[p*“‘ Canadian Amateur

Radio Federation

10

Check our Order Form on
Page 40



WATCH OUT!

Phone Operations in Canada
by visiting U.S. Amateurs

An effort is now being made
on the part of the American Radio
Relay League, through its Cana-
dian Division, the Canadian Radio
Relay League and the U.S. Federal
Communications Commission to
have DOC change the Radio
Regulations so that visiting U.S.
Amateurs can have privileges
equivalent to Canadian Advanced
Amateurs and use the so-called
Canadian sub-bands.

CAREF officials, who have had
years of experience in inter-
national frequency negotiations,
believe that Canadian Amateurs
should be aware of the implica-
tions of this move. Although on
the surface, the request may seem
_ innocuous, their view is that if
DOC accedes to these requests, it
would be the thin edge of a poten-
tially harmful wedge. The ARRL
then could, after a decent interval,
logically ask the FCC to extend the
U.S. phone bands downward. The
reasoning would be that since
Canada has allowed U.S.
Amateurs to use the so-called
Canadian phone sub-bands while
in Canada, there could therefore
be no objection to allowing them
to use the same bands when they
are at home in the United States.
The extensive representations that
CAREF has received during the past
year have made it clear that Cana-
dian Amateurs do not want to be
crowded out of their (so-called)
sub-bands.

Our fears are heightened when
we recall that the requests to DOC
originated in a unanimous resolu-
tion of the ARRL’s directors
meeting of July 24, 1980, followed
by a letter from the ARRL’s direc-

tor for the Canadian Division in
his capacity as president of the
Canadian Radio Relay League on
July 20, 1981 and one from the
FCC in which they make their
wants very clearly known. We
know too that the ARRL have a
professional lobbyist in
Washington. Last month DOC
told CARF that the FCC were not
planning to extend the U.S. phone
sub-bands. The FCC qualified
their statement by using the words,
‘‘at the present time’’.

To CARF’s knowledge, no
complaints have been received
from visiting U.S. Amateurs. If
they want to talk home there is no
problem in using the U.S. HF
phone sub-bands. When they talk
to Canadians or take part in club
events or ‘hamfests’ they use one
of the more popular VHF bands
such as two metres. The CRRL’s
letter (courtesy Ray Perrin
VE3FN)confirms this by saying,
““The most popular radio for the
traveller is an FM transceiver
operating on two meters’’. In that
band we have similar privileges.

It is said that we are not being
hospitable. Yet, since dropping the
permit system, our hospitality has
allowed Technician and Novice
classes, neither of which meets
Canadian standards, to operate in
Canada. There are lots of addi-
tional ways to be hospitable. We
know them well, and we are. But
that does not mean we have to
agree to something that will
facilitate the U.S. crowding us out
of frequencies.

As a responsible, independent
and Canadian organization,
CARF suggests that individuals
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and organizations concerned with
the consequences of this move
should make their wishes known
through CAREF or direct to DOC.
For more background on this
matter, it is suggested that ‘QST’
for September 1980, pages 50 and
53 and ‘TCA— The Canadian
Amateur’ for November 1980,
pages 21 and 22 will be helpful.
Speak up now, or forever hold
your peace.
Don Slater VE3BID
President, CARF

JULY LAUNCH FOR
NEW OSCAR SATELLITE
Not to be outdone by the Rus-

sian feat of launching six Amateur -
satellites all at once, the AMSAT
organization will launch one single
bird on July 6 which will beat the
Russian ones in the time available
for working it.

This next bird in the OSCAR
series will feature an elliptical
polar orbit quite different from
the circular ones used by the Rus-
sian and previous OSCAR series.
With its ‘long’ portion of the pass
(its apogee) much higher than the
circular orbits of the existing
birds, its portion of the pass over
the Northern Hemisphere will give
Canadian and U.S. Amateurs
close to a four-hour chance to
work it. It will also feature a
device to electrically boost its
magnetic polarizing gadget which,
by keeping the satellite lined up
with the terrestial magnetic field,
can ensure that it has antennas
oriented towards the earth.

If the launch is successful and
the bird operates, it will be labelled
‘OSCAR 10°. VE3CDC



A Shipboard Tale

In the 1930’s, many shipboard
(and other) transmitters were
spark, with the ability to wipe out
an entire band or —as a matter of
fact— the entire usable spectrum.

I recall sending to WNY, the
New York Harbour station while
our ship was approaching the
Jersey shore, only to have WSC
(Tuckerton, NJ) break in with a
booming, “QRY! Ur QRM is all
the way down to 15 metres!) Being
a newcomer on the freighter Henry
D, I was really rattled to have such
a big signal chase me off the air. I
had visions of the FRC (Federal
Radio Commisssion, predecessor
of FCC) yanking my radio licence.

That brought another
phenomenon of those days into
play— I began to sweat. The key
became unmanageable in my
fingers, and my mouth began to
taste like battery electrolyte. There
was 250 VDC in the earphone
cords and the cotton insulation
was very poor. The metal fillings
in my teeth had started to act like
the plates of a wet cell.

When 1 first came aboard
Henry D in Boston, I had the usual
beginner’s luck. The bosun’s mate
woke me at 7:00 one morning with
a furious pounding on the door of
the shack. A clam-shell boom had
taken down our 2-wire flat-top
antenna and ‘‘the Old Man wants
it fixed right now.”’

I went to the bridge, but by
then the Captain had other ideas.
He gave me a five-dollar bill and
sent me ashore to buy a typewriter
with it! Nowhere in Boston could I
find a mill for five bucks, even
after a long walk during which I
managed to get lost in winding
streets which had certainly been
built over pre-Revolutionary
cowpaths.

But a Divine Providence wat-

ches over dumb radio apprentices.
In the window of a pawn shop I
saw a Royal Pica which I got for
five dollars after much haggling.
When I got it back to the ship, the
Old Man gave me hell for taking
such a long time, then asked me
for a sales slip! I had forgotten to
get one!

The Captain of the ship has
been, down through the ages,
supreme master. He can perform
marriages, conduct funerals and
toss you in the brig. Except for the
radio operator. ‘Sparks’ must
obey the Captain’s discipline, but
the orders he receives on the air
frecm the home office can counter-
mand those of the Skipper. He is
the Captain’s link with the real
bosses— the owners of the ship.

We shoved off for Providence,
RI, to unload lumber. It was
winter, and the Captain worried
about icing which could damage
his ship. He asked me to radio the
tanker Emery Dean, which was
steaming out of the harbour. I
received no answer, which meant
that her radio officer was off
watch. ‘“‘OK,”’ said the Old Man.
““Call the Skukovitch Stevedoring
Company and ask if we should use
tugs upriver.”’

I started the quenched gap and
called WCC at Cape Cod. He said
“Up,” which meant go to 675
meters and transmit. Fine— it
seemed I was getting pretty good
at this. I stood at the porthole with
the phone on, admiring a cute little
seal swimming alongside. Then I
realized that WCC should have
called me with the answer, and the
phones had been dead for a long
time. I looked at the dial of the
3-tube receiver... I had never re-
tuned it from the ‘“‘working fre-
quency.” Sliding down to 600
meters, I called WCC who sar-
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castically asked me, ‘“Where have
you been?”’

The message was that we
should use tugs because of the ice.
Time was running out and the
Captain could get into trouble
because of my day-dreaming. I
wrote out the message as best as I
could and took it to him. He took
one look at it and asked, ‘‘Sparks,
for crissakes, where have you
been? We’re already tied to the
dock!.”” Sure enough, in my con-
fusion I hadn’t noticed that the
engines were still.

1 stayed out of sight for the rest
of the day, but it developed that
the Captain wasn’t sore at me.
Because of my bumbling perfor-
mance he had save thousands of
dollars in tug fees and gained
points with the head office as a
fearless navigator with expert con-
trol of his ship.

Ero Erickson, WOHPJ

CHANGE OF ADDRESS

Considerable time is wasted by
having to search membership
records because of incomplete in-
formation sent to the CARF Of-
fice. For example, the Office has
received requests like this: Have
moved to B.C. so please change
address, etc, to J. Blow VE7XXX
(new call), 123 Jones Ave.,
Smithville, B.C. V9Z 1B6.

Membership records are held
in the computer system and a
search can be made by call,
membership number or postal
code only. But, as none of the
above is given for the former ad-
dress, we cannot update label data
unti! this information is received.
The coding (first) line of your label
contains this data, so please copy
this out and send with your request
for change, renewal, etc. so that
an update can be made.



A Ham by any other name...

The word Ham, as applied to
Amateur Radio dates back to 1908
and was the call letters of the first
Amateur Wireless station,
operated by some members of the
Harvard Wireless Club. They were
Albert S. Hyman, Bob Almy and
Reggy Murray.

At first they called their station
Hyman-Almy-Murray, but tapp-
ing out such a long name in code,
soon called for a revision. They
thus changed their sign to HY-AL-

MU, using the first 2 letters of
each name. Early in 1909 some
confusion resulted between signals
from Amateur Wireless HyAIMu
and a Mexican ship named the
Hyalmo. It was then the' boys
decided to use only the first letters
of each name... and the call
became HAM.

In the very early days of radio, :

Amateur Operators picked their
own frequency and their own call
letters. Then, as now, some

Letters:

IT’S THE LAW!

The enclosed clipping was
taken from a Western Canada
weekly newspaper. While it was
aimed at Western farmers, it seems
to apply very well to present-day
hams with their modern equip-
ment:

1. Gore’s Laws of Design
Engineering.
(a) the primary function of the
design engineer is to make things
difficult for the fabricator and im-
possible for the serviceman,
(b) that component of any circuit
which has the shortest service life
will be placed in the least accessi-
ble location.
(c) any circuit design must contain
at least one part which is obsolete,
two parts which are unobtainable
and three parts which are still
under development.

2. Campbell’s Law of Repair:
(a) if you can get to the faulty part,
you don’t have the tool to get it
off. ,

(b) if you can get the part off, the

parts house will have it back-
ordered.
(c) if it’s in stock, it didn’t need
replacing in the first place.
Frank Holland VE3DVB
Kingston, Ont.

MORE HOMEBREW
Tnx for TCA, only one beef.
Please take hint from VE7IW on
Page 30 April issue. Do hope you
can give us more of the technical,
homebrew stuff. Also shoot for
more adverts on where one can
pick up parts— in Canada, not
across the line!
Bob VE3LPJ

TCA WELCOMES LETTERS
TO THE EDITOR. PLEASE
SEND ALL CORRESPONDENCE

" TO EDITOR TCA,
1082 APOLYDOR AVE.,
OTTAWA, ONT. K1H 8A9.
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Amateurs had better signals than
some commercial stations. The
resulting confusion and inter-
ference finally came to the atten-
tion of congressional committees
and they in turn gave much atten-
tion to proposed legislation,
designed to critically limit
Amateur activity.

In 1911, Albert Hyman chose
the controversial wireless legisla-
tion bill as his thesis at Harvard.
His instructor insisted that a copy
be sent to Senator Davis A. Walsh,
a member of one of the Commit-
tees hearing the bill. The Senator
was so impressed that he sent for
Hyman to appear before the Com-
mittee. He was put on the stand
and described how the little
Amateur station was built.

He almost cried when he told
the crowded committee room that
if the bill went through they would
have to close the station, because
they could not afford the licence
fees and all the other requirements
that were set up in the bill. The
debate started, and the little HAM
became the symbol of all the little
Amateur Stations in the country,
crying out to be saved from the
menace and greed of the big com-
mercial stations that didn’t want
them around.

Finally, the bill got to the floor
of Congress and every member
talked about the poor little station
Ham; that’s how it all started and
you’ll find the whole story in the
Congressional Record. Nation-
wide publicity associated radio sta-
tion HAM with Amateurs. From
that day to this..and probably to
the end of time, in radio language
an AMATEUR is a HAM.

Merle Henry W3IMMY
the Sine of the Times,
Indiana County ARC,
Pennsylvania, U.S.A.,



CONTEST CALENDAR

March

6-7 ARRL DX SSB

13-14 RSGB Commonwealth CW*
20-21 BARTG RTTY*

27-28 CQ WPX SSB*

April

3-4 SP DX CW

10-11 CARF Commonwealth
SSB*

17-18 SP DX SSB

24-25 Helvetia 26

24-25 H.M. King of Spain
8 World Telecom Day SSB

8-9 USSR CQ-M

15 World Telecom Day CW

30-31 CQ WPX CW

* see February TCA

10 MHZ:
A TEST CASE

At the time this column is be-
ing written, we Radio Amateurs
are waiting for the Department of
Communications to allow us to
operate on the 10 MHz band. This
new band, 50 kHz wide from 10.1
and 10.15 MHz, is a band that will
be shared on a non-interference
basis with existing users. That
means we must steer clear of them.
The band will continue to be
shared, certainly until the next
WARC, and probably beyond
that.

The present users of the band
are almost exclusively powerhouse
multiplexed RTTY systems with
enormous signals. What is left of
this band after the commercials
take their slice is about 20 or 30
kHz of spectrum where stations
using Amateur power levels are ex-
pected to communicate.

THE CANADIAN

Contest

Dave Goodwin VE2ZP., 4 Victoria Place. Aylmer,

Quebec J9H 2]3

In view of the real functional
size of the new 30 metre band, a
number of organizations have
made recommendations to their
Amateurs on how the band should
be used. IARU Region 1, in their
conference in Brighton, England,
last year, came down with a band-
plan that appears to have gained
wide acceptance outside Region 1
(Europe and Africa). It suggests
that CW only be used from
10.100-10.140 MHz, and both CW
and RTTY from 10.140-10.150
MHz. Note there is no segment
recommended for SSB operation.

Of the 20 or 30 kHz that ac-

. tually remains for Amateurs, most

of that room is in 3 or 4 kHz splot-
ches. If SSB were to be encouraged
on 10 MHz, there would only be
room for 3 or 4 QSOs, at best, to
take place, while still providing
some room for CW and RTTY
work. It was for this reason that
no SSB activity is being encourag-
ed in Region 1.

10 MHz will be a test case for
Canadian Radio Amateurs. By the
recommendations of the CARF
Symposium in Hamilton, Ont.,
Advanced Amateurs will be per-
mitted use of A1A, A3E, F1A and
F3E, with no phone/CW sub-
banding. This will be the first band
capable of reliable round-the-
world communication where we
do not have regulated sub-bands.

The question we Canadians
must face is whether we are
responsible and mature enough to
accept the global concensus that

has developed, and use the band
only for CW and RTTY. There
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have been some problems, I hear,
with some Australian Amateurs
self-righteously using SSB on 30
metres. Nothing in their licence
conditions prevents them from do-
ing this, but it is a violation of the
global opinion that has developed.
Do we Canadians want to follow
the example of these few selfish
Amateurs? Would Canadians like
the distinction of having our
operations on 30 metres compared
to the operations of South
American Amateurs at the bottom
edge of 40 metres? I certainly hope
not.

The Department has allowed
us to make our own decisions on
this band, thus setting a sort of
precedent. If we want to be given
further self-management in future
years, on other bands, we must
demonstrate we are mature
enough to restrain our operations
on a voluntary basis.

In my opinion, the whole ques-
tion of CW/Phone/RTTY sub-
banding should be decided by
Amateurs themselves, not by
regulatory authority. In Canada,
we have been lucky in that our
regulations have generally
reflected the distribution of activi-
ty in the Amateur bands.

Incidentally, the general at-
titude among Amateur organiza-
tions the world over has been to
approach 10 MHz with great cau-
tion. For the time being, contests
are not going to be organized on
this band, and ARRL’s DXCC
desk have decided not to accept 10
MHz QSOs for DXCC credit.

In keeping with the caution



Amateur organizations are using,
it is hoped that Radio Amateurs
will use similar caution.

Excuse that little diversion, but
I felt I had to address the 10 MHz
question myself.

BACK TO CONTESTS

Almost the only contest of any
great note in January was the CQ
WW 160m CW Contest. Canadian
participation was scant, and good
propagation was even more scant.
The whole weekend was a sad tale
of flare after flare after flare. All
this solar activity made for great
North-South propagation,
superb signals from NP4A,
KV4FZ, LUSEIE and, best of all,
VPSANT in the Antarctic.

Propagation to Europe was
very poor, except on the Saturday
evening, when at about 2300Z
(ves, 2300) UB5s, OKs, DLs, Gs
and GD4BEG were all available. A
4X, KH6, CN8 and other nice rare
stuff showed up on Saturday
night, but by the normal European
sunrise opening (about
0600Z-0800Z), our good friend
Aurora Borealis was back for a
most unwelcome visit. Stations in
the southeastern USA had a field
day as, with all this north-south
stuff, they were at times the only
game in town. Look for N5JJ to
set some sort of multi-single
record. Almost nothing was heard
from the Western USA, and
VES5SDX was known to be called by
WO stations.

Among the serious Canadian
paticipants were VE3ABG, mak-
ing in excess of 500 QSOs, and
probably a Canadian record,
VE3INQ, VO1HP, VEIAXT and
almost no-one at all from the
West. VE3KKB and I were multi-
single at VE3PCA, and made an
embarrassing paultry 30k.

The general rule appeared to
be: the further north you are, the
worse off you are. VE3ABG was
working stuff we could hardly

hear from the West, and it appears
that small number of degrees of

latitude had great bearing on your
success (or lack of it).
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As it appears that some of the
martial law restrictions on com-
munications and travel will soon
be lifted in Poland, there is an
even chance that Polish stations
will be back on the air, in time for
their annual contest. If they do
come off as scheduled, the rules
for that contest appear below.

Please do not forget the second
running of the CARF Common-
wealth Phone Contest on April
10-11. Official entry sheets and a

list of Commonwealth call areas is
available for an SASE from me or

from Box 2172, Stn. D, Ottawa,
Ont. K1P 5W4.

POLISH DX
CONTESTS

Period: CW- 1500z 3 Apr to
2400z 4 Apr. SSB- 1500z 17 Apr to
2400z 18 Apr.

Bands: 80-10 metres

Classes: Single op, single or all
band; multi-op, single transmitter,
all bands.

Exchange: RST and serial
number. SP stations will send their
county (WOI).

Contacts: work only SP sta-
tions, 3 pt/QSO. Each station may
be worked once on each band.

Multiplier: Total of Polish
counties or WOJ worked (max 49)
regardless of band. The county
will be sent as a two-letter group
after the serial number.

Awards: Certificates to the top
scorer in each class in each Cana-
dian call area.

Entries: Must be sent by Apr 30
for CW and by May 15 for the SSB
test. Entries go to: PZK Contest
Ctte., P.O. Box 320, 00-950, War-
saw.

HELVETIA 26

Period: 1500z 24 Apr to 1500z
25 Apr.

Bands: 160-10 metres, CW and
SSB.

Classes: single or all band,
single operator only.
Exchange: RST and serial

number. HB stations will include
their canton.

Contacts: Work only Swiss sta-
tions, 3 pt/QSO.
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Multiplier: Total of Swiss can-
tons worked, on each band, added
together. Cantonal abbreviations
are: AG, Al, AR, BE, BL, BS,
FR, GE, GL, GR, JU, LU, NE,
NW, OW, SG, SH, SO, SZ, TG,
TI, UR, VD, VS, ZG, ZH.

Awards: Certificates to the top
scorers on each Canadian call
area.

Entries: should be sent within 30
days to: USKA Traffic Mgr.,
HBOMX, Strahleggwag 28, 8400
Winterthur, Switzerland.

H.M. KING OF SPAIN
TROPHY

Period: 2000z 24 Apr to 2000z
25 Apr.

Bands: 160m-23 cm, CW and
SSB. After making a QSO, you
may not move to another band for
15 minutes.

Classes: Single op, all bands on-
ly. All stations must take one
4-hour break.

Exchange: RST and serial
number, Spanish stations will in-
clude their province.

Contacts: Work only EA sta-
tions, 1 pt/QSO.

Multiplier: Total of EA provs.
worked on each band. The city of
Calella counts as a separate pro-
vince from Barcelona.

Awards: Worldwide winner will
receive (shades of the VP9 test) an
8-day trip to Calella to receive the
first place trophy. Second and
third place trophies will go by less
extravagant means. Trophies will
also be awarded to the top scorer
on each continent. Certificates will
be awarded to those making more
than 75 QSOs. ‘

Entries: Must be sent by June 1
to AGC, P.O. Box 181, Calella,
Barcelona, Spain.

" NO ANTENNA
A Mississauga, Ont. operator,
Don Waring, has lost a seven-year
legal battle with a housing
developer’s restriction on anten-
nas. Don, licensed for 28 years,
plans to move.



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

March is a big contest month,
and there should be lots of choice
DX floating around the ether. The
ARRL DX Contest starts on
March 5, 1982 at 0000 GMT, and
the CQ WPX SSB Contest takes
place on the last full weekend in
the month. There are usually quite
a few DXpeditions for both con-
tests, and especially for those just
starting out, they provide an ex-
cellent opportunity to work a few
new ones.

While on the subject of DX-
peditions, I would like to comment

" on the atrocious behaviour of a

few ‘amateurs’ (in every sense of
the word) which I have heard
recently. I will not try to belabour
the point, as it has been the subject
of many scathing editorials in the
last few years, but one has to
wonder what type of cereal boxes
select individuals got their licences
from.

Carriers, loud fan noise,
belching, cat calling, foul
language, etc., in addition to out-
of-band operation, have all been
part of recent phone operations,
and one has almost come to ac-
cept, if not condone, such
behaviour.

I had found that switching to
CW resulted in far more agreeable
conditions, and therefore I spent
most of my time in the lower por-
tions of the band. Unfortunately,
some of the scum which had
floated to the top of the phone
bands has been carried
downstream, and seems to be con-
taminating the CW portion more
and more. During recent opera-
tions from XF4 and 1A0KM, car-

riers, people continuously asking
““call?’’, foul language, etc. made
working these expeditions a real
challenge— one that I, for one,
can do without. Whatever happen-
ed to listening?

What can we do about it?
Well, there’s the rub. Nothing!
Canada no longer has any
monitoring stations, and it is ob-
vious that the U.S. FCC simply
hasn’t the manpower to worry
about these infractions. Further, it
is almost impossible to prosecute
an individual even if he is
suspected of causing malicious
QRM. VWith the few individuals
causing the problem, even peer
pressure seems to be ineffective.
As an individual, the best thing
you can do is again nothing. You
simply have to make the best of
the situation. By making any com-
ments on the air, you are adding to
an already bad scene.

I hate to point an accusing
finger to the South, but it is ob-
vious that is where most of the
problems are. It is equally regret-
table that a few select individuals
tarnish the reputations of a group
of Amateurs whose numbers in-
clude some of the finest operators
in the world. However, those few
leave such a bad taste in my mouth
that I can’t help but think: God
help us if their desired band expan-
sion is ever granted.

Bits & Pieces

C9A Mozambique- There is still
no sign of SMOKV or SM2EHZ,
both expected to have been signing
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/C9A by now. Keep listening, as
there has not been any indication
that the operation has been
cancelled. Also, W6YB is reported
to be trying to obtain permission
to operate from Mozambique.

JW Svalbard- SP2BHZ/JW is
now JWOP. He is active most
weekends, mainly on CW on 20
and 40M. Try 14.027 at 0200Z and
7.066 SSB at 0900Z. For QSO’s
after Nov. 1/81, QSL to SMS5D-
QC. Also, JW2CF on 21.023 at
2100Z, JW6MY on 7.006 at
0815Z. QSL to LA6MY. JWS5IJ
on 21.355 at 2015. JW50D on
7.017 at 0830Z. QSL to LA6ZW.

KG4H Guantanamo Bay- Mike
is reported to be active most days
on 28.535 at 1900Z. QSL’s go to
M. Waldrop, Box 73, FBPO Nor-
folk, VA. 23593.

VP2M Montserrat- W2WSE
will be active as VP2MDP until
Mar, 6,82, 80-10M SSB only. QSL
to his home address. Also, Alex
VP2MM on 20 and 15M CW,
around 20-220Z. His new QSL
manager as of Sep/81 is AB1U.

ZD9BV Tristan da Cunha-
Finally it looks like some perma-
nent activity from this semi-rare
Atlantic island. Andy is a wireless
operator on the island and will
hopefully be QRV about Mar. 1
when he receives his new Kenwood
TS-130S. It may take a while for
him to get used to handling the
pile-ups that he will undoubtedly
create, so be patient. QSL’s go to
W4FRU.

GB2BC British Columbia
House in London England will be
celebrating its 100th anniversary
this year. From Mar. 26-Apr. 1.



1982, the Surrey, B.C. Amateur

Radio Club and the Sutton and
Cheam Radio Society of Surrey,
England, will jointly be operating
the special event station GB2BC.
QSL'’s go to VE7SAR, the Surrey
ARC, P.O. Box 542, Surrey, B.C.
Canada V3T 5B7.

ADOS/KHS5 Palmyra- There is
still a possibility that this may
count, pending the receipt of an
additional piece of documentation
at the ARRL’s DXCC desk.
However, don’t send your cards in
yet.
KF10/CEOX San Felix- It ap-
pears that this very controversial
DXpedition will not count after
all.

1982 is the 50th anniversary of
the Mexican Amateur Radio
Association. The following special
prefixes have been issued for use
by Mexican Amateurs for the year.

XEl1 6D5
XE2 6ES
XE3 6F5
XF4 6J5 (Revillagigedo)

K4YT African Tour- Karl’s pro-
posed itinerary would have had
them in TL8 Feb. 17-Mar. 1; 9Q5,
Mar. 3-Mar. 17; 5Z4, Mar.
18-Apr.1; S79, Apr.2-8; and ET3,
Apr.9-17. However, at the time
this was written, he was already 9
days late leaving for his trip, and it
was not known when he really was
going, or indeed, if he still was.
Keep your ears on the bands. He is
an excellent operator, and always
generates lots of excitement, so
you should have no trouble fin-
ding him when and if he shows up.
ZK1CG N. Cook Is.- Opn. from
Manihiki is planned for Féeb25-
Mar.15, mostly on 10, 15 and 20M
‘phone. QSL to Victor Rivera, Box
618, Rarotonga.

. 3B9DA Rodriquez Is.- Alex
3B8DA is reported to be going to
Rodriquez in June 1982.

Start thinking about antennas
for 10 MHz. No specific date has
been given, but a recent report
stated that the new band would be
open to Canadian Amateurs
““soon’’.

If you find that most of the DX
information is too dated by the
time this reaches you, then I

strongly recommend the bi-weekly
DX Report, put out by Alan Leith.
Al has had many years experience
as editor of Long Skip, and his
new DX news sheet is worth the
$19.00 per year subscription. For

anyone interested, write to: Alan
Leith VE3FRA, 10 Fairington
Crescent, St. Catharines, Ont.
L2N 5W3.

Thanks to Long Skip, VE3EUP
and the Canad-X Net, DX Report,
VE2ZP, VE3JLP and the DARC
Information Net.

CALL QSL Via
" CE3AP G3LZZ
CT2ARA AG1X
C21iNIP PAQCMM'
CNEEBX RK3F
CP4EL WBi1DGC
DeeAM WEB20HD
FM7CD F3VU
HL2XV HMZJIN
J3AH W2IGHK
CD5SRZ VESQY
TLE8RC F4EZV
VZASD KA9BED
VPaPQ WDBIIA
ZT2AV WAIZEZ
YJENEW W2NC
ZF2DX KaGVvEe
ZF2ZFR XA9BSD
ZP5¥JA JAIODP
3COAC MAMX
3CORC K4PHE
PAQGMM

9.32TJ Box 28,Chisekeci

(%)

QSL Information

G.P. Van Den BERC,Twee Boom Laan 117,

ECA 1424 E.C.
?PQIVT--Dr.Vince Thempson,4028 Perlita, Apt. 4,
Los Angeles,Ca. 7003%.
PYEMH Eox 4%1,Kiczli,Ruands,Africa.
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A Touch of Lightning

By Ron Hands VE3SP

What happens when you hear a
thunderstorm coming?

If you’re like me, you ground
your antenna, or antennas, and
pull the AC plug to protect your
rig.

That’s what I did when I heard
a storm coming one night in mid-
September. Unfortunately, that
proved not to be the complete
answer to lightning protection.

Just as 1 was drifting off to
sleep, there was a tremendous
bang from the direction of the
ham shack, followed immediately
by a sinking feeling in the pit of
my stomach. I shot out of bed and
into the adjoining room. The
lights still worked and there was
no visible damage and no smoke;
just a strange odour— perhaps it
was ozone.

The ham gear, when I tested it,
proved to have survived unscath-
ed, apart from a one amp fuse in a
TR switch which had opened up,
and a diode or two in a VHF watt-
meter.

Over on the other side of the
room, however, there was a dif-
ferent story. That’s where the
TRS-80 computer sat, a Model I
complete with expansion interface,
two disk drives and a line printer.

Although the LED in the
keyboard lit up, that was the only
sign of life— a false one at that, as

later investigation showed. It now.

appears that virtually every in-
tegrated circuit in both units of the
computer itself, as well as in the
disk drives and the printer, was
wiped out by the lightning.

When I subsequently took it
for an estimate of the damage,
Radio Shack’s service experts
didn’t consider it repairable, sug-

gesting instead that I just replace
the circuit boards. The story was
the same with the printer: com-
plete replacement of the circuit
board was necessary. Both disk
drives and the RS-232 circuit
board also needed handfuls of new
ICs.

Only the telephone interface
had only moderate damage. And
strangely enough, the video
monitor, an Electrohome unit,
was unscathed, even though it had
been plugged into the same power
bar as the other units.

Later inspection showed the
ribbon cable between the printer
and the expansion interface had
holes punched in it, and one wire
blown out of its jacket by the high
voltage. In the expansion inter-
face, one IC was blown to bits and
one trace on the circuit board had
vaporized. Other than that, no
visible damage.

You may be asking how all this
could happen when everything was
disconnected from the AC line.
I’ve asked myself that, too.

Here’s the setup: The com-
puter and the ham gear were on
opposite sides of the room, and
each set of equipment was plugged
into its own power bar. The line
cords from the two power bars
were brought down to a triple-tap
plug (three-wire variety) plugged
into a wall outlet. When the storm
loomed, I just pulled the triple tap,
with both line cords still attached,
and dropped it onto the floor. In
so doing, it fell across the heavy
ground wire which leads outside to
a 10-ft ground rod driven
alongside the tower. The tower is
also bonded to the ground rod
with heavy copper wire.

It appears quite certain that the
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lightning struck the tower. Most of
the force may have been dissipated
through the tower and grounding
circuit. But some of it certainly hit
the inverted vee antenna, because
the feedline (300-ohm twinlead)
was welded together about
halfway down the tower.

Whether the damage to the
computer was caused by pickup on
the AC cord lying across the
ground wire, or whether it came
from straight RF pickup of the
energy field radiated from the
tower and inverted vee to the rib-
bon cables that connected the
various computer units together
remains a mystery.

What is certain is that a lot of
equipment was wiped out in a very
short time, and getting it repaired
and replaced has been extremely
tedious and time-consuming.

At this point, I should tie
things up neatly by giving you my
voice of experience with recom-
mendations for avoiding damage
from lightning.

I should give it to you, but I
won't, because unfortunately
there just doesn’t seem to be any
one foolproof method. An article
in TCA suggested, and several
other sources agreed, that exten-
sive grounding is an absolute
necessity.

John Lester VE3BZT, in his
TCA article*, says that lightning is
an alternating current in the 3 to
30 MHz range and therefore pro-
tection rests on a simple principle:
‘‘ground at radio frequencies, and
with as low an impedance as possi-
ble over the widest possible radio
frequency spectrum”’.

He suggests a radial system; in

* May 1981 issue



fact, two radial sysiems— one
from the ground wire at the house
entrance of the electric system,
and a second from the ground rod
at the base of the utility trans-
former pole that serves the house.
He suggests 10 radials at each
point, averaging 50 feet in lerigth.

Some hams told me that con-
necting the tower to the grounding
system is not really much good
because the conductivity of the
tower is so much less than the con-
ductivity of feedlines. The lightn-
ing will choose the low impedance
path, and that's likely to be the
feedline.

If you're going to ground the
tower, I've been told, run heavy
copper wire or braid right from the
top, not the bottom. Others sug-
gest one should not ground the
tower at all.

Certainly, pulling the AC plug
wasn’t the answer. If I had left the
computer plugged in, it’s entirely
possible that the connection to
Hydro ground provided by the
three wire system would have
minimized damage.

Since the mishap, I’ve added a
GE surge suppressor in the AC
line. I’ve also moved the computer
to a different room, as far away
from antennas and feedlines as I
can manage.

And I intend to hide in a closet
when I hear a lightning storm in
future. I’ve heard that works!

Seriously, lightning is a
mysterious and elemental force,
and if we hams insist on poking
steel and aluminum structures 60
feet or more into the air, so that
they become the highest object in
the neighbourhood, we might well
study whatever literature is
available on protecting ourselves
and our equipment. Commercial
radio services must have come up
with valid answers, and perhaps
we can tap their store of expertise.

Maybe there’s a good topic
here for a future radio club
meeting. I’m still interested in any
advice I can get.

The Hamilton Amateur

Bird-watcher’s
Bonanza!

By Doug Burrill VE3CDC

The half-a-dozen Russian
satellites launched simultaneously
last December 17 included a new
type of Amateur space gimmick
identified as a ‘robot’. The
satellites, labelled RS3, 4, 5, 6, 7
and 8, sport a variety of beacons,
automatic responders and repeater
functions.

RS3 is a straight CW beacon
with two outputs, 29.321 and
29.401 MHz. RS4, the second
beacon bird, operates on 29.360
and 29.403 kHz.

RSS and RS7 are quite a new
species of bird life called ‘robots’.
These ingest an upward signal CW
on two metres, indicating first that
they are available by sending
“CQ’* which stops when a signal
appears in the input pass band of
their receivers. For example, your
‘up’ signal on two metres calling
“RSS de VE3TCA”’ should bring
a response, ‘‘VE3TCA de RSS
QSO NR 123" (or whatever the
serial number of the robot’s
transmission happens to be).

Their computers are human
enough to respond ‘‘QRZ”’,
“QRM” or “RPT” if it misses
your call and, believe it or not,
they may respond ‘‘QRS’ or
“QRQ”’ if your morse is above or
below their acceptable rate of 10 to
25 words per minute. These in-
genious birds apparently dump all
of the stored information on their
flight over Russia and it is
rumoured that eventually those
who work a robot will get a QSL
card from Moscow’s famous Box
88.

These two little wonders
operate on the following frequen-
cies: RSS inputs on 145.826 and
outputs on 29.331 or 29.452 megs;
RS7 inhales on 146.835 and ex-
hales on 29.341 or 29.501 MHz. It
may also have a ‘translator’ on
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board but this was not apparent at
the time of writing. A translator is
a form of repeater but, unlike ter-
restial repeaters, the input fre-
quency accepted can vary over the
frequency band of the satellite
receiver and corresponding vary-
ing frequency will be squirted
earthward from its transmitter.

RS6 and RS8 are both trans-
lators. These will work on any
transmission mode, but users are
asked to confine transmissions to
CW or sideband in order to con-
serve satellite power.

To assist in locating them, they
each have beacons. RS6 beacon
transmits on 29.411 and 29.453
megs and RS8 puts out markers on
29.461 and 29.502 MHz. Each has
a 40 kHz band pass. RS6 operates
on an input of 145.910 to 145.950
megs and puts forth on 29.410 to
29.450 MHz. Its companion
machine, RS8, takes inputs from
146.960 to 146.000 MHz and out-
puts on 29.460 to 29.500 MHz.

The six birds are in a polar or-
bit about 1100 miles up and can be
accessed during their half-hour
passes by an two metre CW trans-
mitter or any FM transmitter by
removing the mic and making an
arrangement to key the carrier. As
for receiving, a good general
coverage one or a transceiver with
reasonable sensitivity and a ten-
metre dipole will do the trick. For
those who would upgrade their
receiver sensitivity, a simple pre-
amp using a J-Fet such as the
Motorola MPF-102, which sells
for about one buck, should help.

For orbit information, check
the AMSAT nets on 3850 MHz.
Times are Wednesday (GMT)
0200Z for the AMSAT Eastern
Net, 0300Z for the Mid-Continent
Net and 0400Z for the Pacific
gathering. (Tuesday p.m. for
North Americans.)



Still More Usable Antenna For Your Money...
PLUS 30 Meters!
That's right, Butternut's new Model HF6V offers you
more active radiator on more bands than any other
vertical of comparable height at any price. The
HF6V's exclusive Differentiat Reactance Tuning™
circuitry lets the entire 26-foot antenna work for
you on 80/75, 40, 30, 20 and 10 meters, and a
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| time comes. Here are fust a few of the features that
il niake the HF6V the ideal WARC antenna for your
i new WARC station:

* Completely avtomatc switching 80 theaugh 10
wludiog 3 me 01 1015 Z). 160
10 meters with optiona TBR.140 uni

Retrort capability for 18 and 24 MHZ hands
. powes The b
o 11 ceram

weed to lower the antenna o QS)

berween phone and ¢w. bands

For gioundilevel, rocttup, tower mstallations, itvertod
s required

2MCV 2M VERTICAL $65 §5 S&H

EXCelLeNT OMNIDIRECTIONAL GAIN

TRANSMITTER
.

MFJ-941C 300 Watt Versa Tuner Il
Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

SENS POWER

135

Ham Radio’s most p
antenna tuner. Improy

135

MF J-540b cXCACTLY LIK:
BUT WITHCUT

Fastest selling MFJ tuner
the most wanied leatures at the best price

Matches everyihing from 1.8-30MHz: dipoles.
WiEeS,
whips, beams. dalanced and coax lines

Run up to 300 watts RF power quipul

SWR and dual range wattmeler (300 & 30

e, lorwardireliected sower) Sgast

random

vees,

because 1t

verticals, mohil

has

A BeST BUY AT 3120

S0 239 connectors. 5way  binden:
4 in egoshell white with
Othe: 300W Model :

like 941C less baln

2 coax lines.
lanced hine,

Sehe

om. «
EELA . nad

12 pesition eHizient airwounc inductor fof

Flexj

3

o0 tatanced fines. 1000V

MFJ-949B VERSA TUNI

amateur net prices: S&H

Model FIF6V {sutomatic bandswitching 8010 maters) $1 53 9

Mode! TBR-160 {160 meter base resonator) 59 L

Made] JOMCK (30 meter conversion kit for HESV-IUHESVAIL LS 3

| Mode! RMK-IE (o0f mounting kit with multiband radiats) BbS 6
BUTTERNUT STR KIT 39 4

ELECTRONICS

|-y

_J

'CDE ROTOR SPECIAL
egular $299

SPEGIAL
HIS MONT

SORKY,, NO CHARGES

i FT-ONE Sb: v w/FP-107 w/a EM. ..
[ XFB.9KC 50D Hz T fikter.

XF8.9XCN 300 Hz CW hiser

XFB.9KA & KHz AM hilter
XFI0.7KC 8GO Hz 3rd IF 4
RAM Umit Memory back
KY-ONE Curtis 804
DC Cable 13 5vic
FM-ONE FM uost

N520
Forword

Sensitlyity:

390

Frequency: 15
200 2kw. R

Malches coax, random wires 1.8-30 MHz.
Handles up to 200 watts output, efiicient air
wound inductor gives more walts out SxZx6”
Use any transceiver, sold-state or tube,
Operate all bands with ona antenna
2 OTHER 200W MODELS:
MF).901,
41 balun tor use wiih balanced fines

(ke 800 bur meiudes

Easy 10 use. anfw? has MF 3.
MFJ-8962 VERSA TUNER I 327
e MFJ-962
MFJ's best 300 wait Versa Tuner
X Maiches everything from 1.8:30
| 33458 halances lines, up 10 3C:
T —— e ol fubes

Tunes out SWR on dipoles, vees

Run up 0 1.5 KW PEP

trom 1 E:20 %2
Built-in SWR Wanmete TTTRE 3w meter and 2-range wal g
watt 23 i ' & position anlenna switch o Iro-
6 gosition 2 ps airwound Ingucton coax conv:
{dwrece = il g posts, black and beige case 10x%:

alts » Detectio
couracy: 107,
x T2 x €50 m

Mz = Power range

Manual Antenna Tuner
CN 8

Az

Watts min,
200:2000 Watts)
40/400 Watts)

n

Dual

Yaosy FT-101Z0 Mark Il

WE STOCK THE

ndeg

Functional and beautitu
&1 19 (plus 3300 snipping

Solid walnut case

NYE VI¥
PhoneF

COMPLETE LINE

*—FC707
“«—FP707
= FT 7

5 BA)
T AN
PRE-ASSEMBLE:

b3

HANDLING Featuras 10 1h-.

SHIPFING

& FV-T07T DM ASLRLLY ; mants and you
«—MAT e e Fuhs TAL L,Li.;r_f_'- 4-F add i, gReeOc
FOR PKILL SHeclS, SPoiimici =io [fheY ado 3m; MINIM
CATALOGUE SHELTS SeNL 22z & Rn-Y 23.50 URLE

20



SPECIAL!

FT-720 RVH

ADVANCED ELECTRONIC
_—— APPLICATIONS. INC.

3 er0

A Few LEFT @'§349. 95#

j_""""‘ YALSU FT720RVH 25U 2M
FM 164-148 4 MEMORIES
BAND & MEMORY SCAN...

/

AEA IGA RO Basc CW/ASCH  Baudot Reader Reads and disnlays up io 33 wpm
7-75:100 Baudot 4 ASCII at 110 baud (hand typed,

gurescent Uisplay Shows up to 5 words 2t coe time 12vde
Reguiar Price § 459 - Sale Price § 399
MBA-RC Doiuxe Reader/Code Converter Simdar to tne MBA-RO wih (he addition
of 3 code converter which tonverts Morse CWanput ta Baudot or ASCH TTY output

Regular Price $ 595 - Sale Price $ 535 WinARt o Sy 0 ABY St by 2M & 70cm

baud). 32

chieac ll.

. vees,

— ONe ONLY 11 11 (PACKAGE DEAL)
ed, too. VALSY FT720RVUH 2M 25W FM was§&e73

720RU 440 DtCHK wasiuysl

@200 ma 572 switch box was$§157

Sale Price § 115 TWO £72L cables . was§ibl

“':’LL"‘:;P: M- A).e;\.-'n‘.l!ﬂ': a SUPER BUY TOTAL was$1409
tn Dattery pack and char AT $899

AEA PFOF Radio Direchon
thgse appeaning 197 0nly 3 5|
caliy spun array antenna, Com|
a Du"‘l’y .md

hes SIgNA1S QunChly and sccuralely, w:
cond. Self contained computer drwe
s refabve beanng within 1° and sh
nuadrant dispiay. Works with any PV

3

S % 10 day Trial (pay only Shipping Charges)

vl !“"nn:zk ol contained audic amglifies & speaker YALSU FT7b THANSCEIVER sSgg
Pé’ ula fP""eS 1128 - Sale PI'ICGS 1049 | YAeSU YC7b DIG DISPLAY FOR FT7b $118
el 5 o . | DRA%E TRUC + AT + ML $599

Vuned ton swi | DRAKE TLXC R4C ACL NS4 D104 +++ $999
Carnectons a1 DRAKE TR6 ACL LUNAR PR&AMP MIKe $550

peotected. wind survival 80+ mph. Jr

va,fy“u‘,wgnrmwrﬂmw”“.wwm”“t DRAKE MNL TUNER LARGE METER 200W$129
ISOPOLE 144 2 meler base staton amenna ... - -$99 | YALSU FT200 10-80M HF TRANSCVR $399
ISOPOLE 144 Jr. 2 meler base slation antenns. . .. 5 45 DAIWA RFLLO SPLtCH PROCESSOR $119

Yiamer Accesries KANTRONICS FIelD DAY I1 CODt RDR§LSS
SWAN PSUSA POWeR SUPPLY SPKR 20A§149
SWAN ST3b ANTENNA TUNER 2 MeTeRS§179

H0m aapior for M r.' 1 with v{ 1
350mz AC 3dapiof ........cerness,

YAcSU CPU2S0D0RK 25u 2M FM $325
SORKY NO CHARGLS AT THeSt SALL PRICeS) ICOM IC255A 25W 2M FM ARUTO RESUM$349
ICOM HM-8 TOUCH TONE MIKE $ us

KENWOOD MC-45 TOUCH TONE MIKE 3 35

ANTENNAS for 2-meter Hand—ﬁelds;

g\—w { %-Wave Gain Antenna NEW! Short, Compact
%51 | Provides nearly 10-0B gan over a "UGLY DUCKLING"
& I rubber ducky when extended to its full Only 4'" short, yet pertorms like a "tull
Esﬁ I\ 47", yet telescopes to anly 8” for listen- size” ducky. Available for either BNC
r= & ing or carrying Warks with any BNC cr threaded mounts
gh':n % equipped racio
azxdy b ‘/B Wave by VUoCom 335 Canada made 5/8 314"
33=a 23 Y
3 S R 4 Wave by Trionyx 312 Ugly Duck VoCom $22
@Er3 i ol Yy y gly ;
iT»lr-j i SHIF’F’ING INCLUDED UNTIL MARCH 31, 1982...
N 12 7%
n3— EN 0 dD ;N
% BN MDA -
I o3 7 =t
$253 H o= | san
= _JUr r 42 2
>a. I = o |
Z90n 2 Do
ax —E . N ) Y VTR Lo
SHEESEPLS3000 IS STILL THe LeADER IN 20 nIGS I g1 aa
E-*wlecesone zuzg co $r 1ste t h- | | 42
25,2} PUS300C 429 comes witn complete touc 28 .
h Bl | tone pad kit. '— 283
atc EXTHA LL COHU $7; SERVICE MANUAL 35; 11,2293
o E S - A U
Tt CAuLLt AND MGUNT 365; ASSEMULED m 5}", o o
TR 501 2 T anc 2 s PR ar e
JUCH-TONE PAD IN EXTHA r'h‘f' ?AL’ﬁ ?65' oy T M ATTENTION ALL ICOM 2A(T) CWNERS t1 tl
A5 TwOM KS74 P SUPFLY 3¢ aH 3k =l O]
AS ._.-«:lu. RS7A pj"“”‘ b“_‘f‘:L' ¥95 S8H %3 i R 5 INCLUDES: 25 Watt RF amplifier for big mobile powsr.
EXTRA T.T. PAD KIT 329. 1 || Fveeo AUDIO amplifier that dmlivers 2% watts to
[ Pl % a L* spraker. Lots of sucic &t lou volume
New PCE300 HANL HELL ! ‘ Tha 1 gettings to ssve battery power,
X | Efs NN O Accepts AND CHAKGES ALL ICUN battery packs
PUS3G50 2429 comes with Nicad Pack, Wall ; =] 5 O S Built in mixe preamp 1o accept allw-l,» moblle
Chargrr, dubber Ducky, Stand = goox mk: ~vAn ;n’ A:nm spﬂ;K r)mlk:n e
4 allows des o rile =1t Q oy THE yoCom "POWER POCKET™ WILL MAKE YOUR IC i
Model 046-001 which *'I.LdthlC.T'E:K ‘u.m while =B &Y TRUE "OUAL DUTY" RIG YOU HAVE ALWAYS WARTEC T TU oE
T chergrer is plugged in.
D TRAP ANTENNA SPLAher MIre 345; LeATHeR CASE o49; UG-UD

HAM RADIO ATLANTICjf

HOUKS: MON-FRI Gpm-11pm

?n- B ?Tl’ ChARLC CURD 325; tXTHA NIUAG PACH S4b.

HI Q BALUN -

e cparuion Ony 2 simple adus VO SATURDAY NGCN-6pm g. 0. '.B.t;‘h7 5 : %
2 the air! Shipped complate with $0 foa bbbt .B.
m?om «Tm FEC:A::’:!OOQIH‘ 0n 1By LL‘ Ve SUNUAY  1pm-6pm amn ohn,

waie@
o\

ATLANTIC TIME ! Canada E2L 4B3

A:;_—f,. MIN $50 (506)652-5753

,ALE s75

21



Coaxial Cables

What type of coax is best for you?

To most of us Amateurs, coax-
ial cable means either RG58/U,
RG59/U, RG8/U or RGI1l/U.
Because coaxial cable is the
simplest, easiest and most readily
available component for the
Amateur to transmit radio energy,
we often neglect to look at it close-
ly.

Let’s have a closer look at the
kind we are most used to seeing
clamped to our towers and runn-
ing in the shack: the flexible coax-
ial cable.

The familar RG-/U derived
from ‘radio guide’ was designated
for RF transmission lines, both
coaxial and waveguide types. The
UG/U system, derived from
‘Union Guide’, was assigned to RF
connectors and adapters used with
these lines. The suffix U was used
to indicate a ‘universal’ system of
numbering.

In flexible coaxial lines, solid
or stranded copper wire is normal-
ly used for the centre conductor of
the cable. Silver plating is applied
to prevent oxidation of the copper
when the cable is used at elevated
temperatures. Tin plating is used
to facilitate soldering to connec-
tors; however, the use of tinned
conductors should be limited to
low-frequency operations where
the thickness of the plating will not
significantly increase cable atten-
uation.

A polyethylene dielectric is us-
ed almost exclusively where the
maximum temperature will not ex-
ceed 185°F. The use of Teflon is
required when temperatures from
185 to 500°F are encountered in
the vicinity of the dielectric.

As a rule, the outer conductor

consists of a close fitting braid of
fine copper wire. A number of fine
wires are combined to form a car-
rier comparable to a single flat red
in a woven basket. These carriers
are woven in and out to form the
braid.

To avoid excessive radiation

loss and to ensure proper
shielding, about 99% braid
coverage is required. This

coverage is determined by the
stranding of the carrier, and the
number of carriers and the ‘lay’ of
the braid. The lay is defined as
that length of cable required for
the carrier to make one complete
revolution around it and deter-
mines ultimate cable flexibility.

Tin or silver plated strands are
used for the same reasons as for
the inner conductor, as well as the
apparent RF resistance of the
braid. Occasionally, a second
braid of either copper or steel is
used to improve the shielding pro-
perties of the cable. The second
shield has only a minimum effect
upon attenuation and is designed
primarily for improved flexibility
and shielding.

The jacketing material general-
ly used with polyethylene cable is
composed of black vinyl resins ex-
truded over the outer conductors.
There are two types of vinyl which
are used for jacketing purposes:
regular vinyl and non-
contaminating vinyl.

Because polyethylene has a
chemical affinity for some of the
plasticizers used in the regular
vinyl jacket, the development of
the non-contaminating type was
undertaken. Although the dissipa-
tion factor of nearly all dielectric
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materials except Teflon increases
with age due to natural oxidation,
the use of a non-contaminating
jacket limits deterioration on cable
performance. Since the rate of ag-
ing is temperature dependent, the
use of cables with the non-
contaminating jackets is especially
important where the cables will be
subjected to elevated
temperatures.

Compare the attenuation of
two samples of coaxial cables, one
with a contaminating jacket
(RG8/U) and the other with a non-
contaminating jacket (RG8A/U)
stored for a number of days at a
temperature of 200°F. After 160
days, the attenuation of the cable
with the contaminating jacket at 3
000 MHz increased nearly four
times while the attenuation of the
cable with the non-contaminating
vinyl jacket increased only 0.01 dB
per foot at the same frequency. It
must be emphasized that while this
200°F test simply accelerated the
aging process, normal aging will
cause the same effect at a slower
rate.

The wuseful life of cables
jacketed with the contaminating
type of vinyl is in the
neighbourhood of three to seven
years. Beyond this point the atten-
uation increases exponentially and
reaches very high values. On the
other hand, cables with non-
contaminating jackets offer life
expectancies well in excess of 15
years. Considering that their extra
cost only runs about 5¢/ft, the
non-contaminating types of cables
are a good investment.

Some polyethylene cables are
jacketed with high molecular



weight carbon-weight carbon
black loaded polyethylene. These
jackets contain no plasticizers
whatsoever and offer life expec-
tancies in excess of 25 years. In ad-
dition, they are ten times less
permeable to moisture than the
vinyl jackets.

Teflon insulated coaxial cables
are jacketed with slightly different
materials. Because of the higher
temperature characteristics of the
Teflon dielectric, it is desirable
that the jacket also exhibit these
same properties. For this reason,
Teflon cables are usually jacketed
with a close wrap of Teflon tape,
followed by one or more fibre
glass braids impregnated with
silicon varnish.

We are all familiar with the
foamed dielectric flexible cable
version. These cables were design-
ed to satisfy the requirements for a
low attenuation, low capacity,
flexible rf cable. The dielectric
consists of cellular polyethylene,
foamed with an inert gas to pro-
duce completely enclosed cells
within the polyethylene. Am-
phenol Polyfoam and Belden
Foam-Core cables are of this type.

Compared to a standard RG-
/U cable of equivalent size, the at-
tenuation of foam dielectric cables
is reduced by as much as 35%.
This is particularly desirable where
long runs are required or for VHF
or UHF applications.

Next time you buy coax, have a
closer look. .

‘Gerard Piette VE3GWN
in Algoma Amateur

FM IN GB

Great Britain legalized CB
radio in the 27 meg band in
November but permits frequency
modulation only, thus cutting off
legal operating to the million AM
rig operators which have been on
the air illegally. Meanwhile, back
here in Canada, the CB craze has
subsided, with a 33% drop in
licensed stations. Amateur radio
on the other hand is gradually
creeping up to the 21,000 mark for
licensed stations.

Fire Communications |
for the Amateur

How Alberta Amateurs set up
Radio back-up for fire season

Brian Davies VE6CKC

A meeting was held earlier this
year which involved Norm Simons
VE6HR, myself and A.D. (Bill)
Griggs, head of the Tele-
communications Section of the
Alberta Forest Service.

This meeting was arranged by
myself in response to a request
from Mr. Griggs for Amateur
Radio back-up during the Forest

Fire Season.

At a fire, a crew of men have a
Crew Boss who is equipped with a
VHEF/FM hand-held radio. Up to
three of these crew bosses would
report to a Sector Boss. The sector
bosses would be in VHF/FM con-
tact with other sector bosses, the
Line Boss, the Fire Boss, the Base
Camp and using VHF/AM radio
with the Fire Aircraft.

Behind the line and usually
several kilometres from the fire is
the Base Camp. This is a tent camp
located as near as is feasible to lan-
ding areas for fixed or rotary wing
aircraft, and to the fire. At the
base camp, a station is set up to
communicate with a Ranger Sta-
tion or Forest Headquarters.

As you can guess, fires don’t
cooperate and often these base
camps cannot be located conve-
niently. In such cases, a repeater is
set up at Fire Lookout Sité to ex-
tend the range of the base camp.

When a fire season occurs that
proves as serious as last year’s, this
communication gear is spread ex-
tremely thin across the Province.

Amateurs would not be asked
to advance to the fire itself, but in-
stead would be used in a traffic
handling role at the base camp or
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behind. In some remote areas, a
portable HF station would be set
up to pass traffic to larger centres.

One example would be if a base
camp had to be located a kilometre
or more from the landing area, a
pair of Amateurs would co-
ordinate personnel and equipment
transfers. Also, Amateurs may be
able to work into one of our-
repeaters and thereby increase the
flexibility of the system.

The Alta. Forest Service has an
agreement with the U.S. Forest
Service for operational equipment
and personnel and have standing
agreements with several major
suppliers of radio gear in the pro-
vince, which could mean that our
services would only be required
during very bad fire seasons.

Mr. Griggs opened the door
for our participation by writing to
me last fall. During our meeting
with him, it was evident to us that
he had a high opinion of the traffic
handling capabilities of Amateurs,
particularly in emergency opera-
tions.

He suggested that a letter be
drafted by his Department which
would explain your involvement in
this scheme and the urgency of the
situation. This letter could be
presented to your employer and
would save a lot of explaining.
Alberta Forest Service would sup-
ply transportation or costs
thereof, accommodation and
food. .

If you are interested, please
contact me or any of the ARLA
executive. If writing, please give
both home and work phone
numbers.

VE6, ARLA



Reginald Who??

In December there was cton-
siderable publicity on the com-
memoration of Marconi’s feat of
transatlantic signalling some 80
years before. What was practically
ignored was that it was the 75th
anniversary of the first voice
broadcast by a Canadian inventor
and physicist ° from Quebec’s

Eastern Township,
Fessenden.

So little known are his inven-
tions and his development of the
continuous wave method of trans-
mission - which is the basis of
modern radio - that at a large club
meeting in the nation’s capital, a
show of hands netted only about

Reginald

Voices on Radio

ten out of the 150 or more
members who had ever heard of
him. In an effort to make Cana-
dians aware of their countryman’s
contribution to radio we have ob-
tained permission to reprint the
Sollowing article from a recent
issue of the Globe and Mail,
Toronto.

Reminders of Quebec-born

What do you have to do to
become famous in Canada? All
Quebec-born Reginald Aubrey
Fessenden did was invent a radio
transmitter which could send
words and music rather than just
Morse Code, the electro-turbine
engine for battleships, a wireless
compass - the precursers of sonar
and radar, the first electrified
musical instruments, and enough
other bits and pieces to have more
than 500 patents during his
lifetime.

His efforts to introduce a new
theory of radio transmission was
so heroic that the New York
Herald Tribune eulogized at his
death: *‘It sometimes  happens,
even in science, that one man can
be right against the world. Pro-
fessor Fessenden was that man.”’

But for all of this, his mother,
Clementina, might be better
known in Canada. As a founding
member of the IODE, she helped
establish Dominion Day. Indeed,
so unknown is Fessenden that the
Encyclopedia Canadiana mispells
his name. ’

But Fessenden’s name should
be remembered again in 1982 in
this country if only because we
have just passed the 75th anniver-
sary of the first transmission of

voice over the radio.

It was on Christmas Eve in
1906 in Brant Rock, Mass., that
Fessenden became humanity’s first
disc jockey and radio announcer.
He and a group of associates
beamed a program of Christmas
music and greetings to a dozen or
more ships of the United Fruit Co.
banana fleet as they sailed in the
Caribbean. At that moment, radio
ceased being Marconi’s wireless
telegraph and started its trek
toward the ubiquitous Top 40, All
News, Jazz Till Midnight enter-
tainment box we enjoy today.

The broadcast followed nearly
a decade of work in which the
native of East Bolton, Que., and
graduate of Bishop’s College in
Lennoxville, Que., struggled with
the problem of how to send voice
signals through the air.

Fessenden had come to radio
experimentation after working
with Thomas Edison in his
laboratories in New York and
teaching for several years. And he
might have made his inventions in
Canada if McGill had not turned
him down when he applied for a
professorship there.

As a young man, he showed his
persistence in getting what he
wanted by refusing to accept an in-
itial, brutal rejection by Edison. In
his job interview, Edison asked
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Inventor

what he knew about electricity.
Fessenden said he didn’t know
anything, but was willing to learn.
““Have enough men who don’t
know anything about electricity,’’
replied Edison in dismissing him.
Fessenden finally got a job:
His money running out, he hung
around the construction site in
New York where Edison’s com-
pany was installing electric wires.
When somebody quit, Fessenden
was there to pick up his tools. His
skill and diligence with electrical
installation soon was parlayed into
a laboratory position with the
genius of Menlo Park. .
Biographer Ormond Raby in
the book Radio’s First Voice has
the hulking, re-bearded ‘Reg’ first
realizing radio voice transmission
was possible while pitching rocks
into the water of Chemung Lake
near Peterborough, Ont. Up to
that time, the notion of how radio
transmission worked followed a
theory of Marconi’s which likened
it to an electric spark shot into the
air by a whiplash effect..
Fessenden reasoned that the
radio wave emissions were con-
tinuous, the same as the outward
movement of ripples in water. To
broadcast voice sounds, one need-
ed to interrupt radio waves, which
travelled at the speed of light,



about 10,000 times a second.

In 1900, Fessenden made the
first wireless broadcast of a voice
when he hailed an assistant a mile
away with the unassuming ques-
tion,‘‘Is it snowing where you are,
Mr. Thiessen?’’

Unfortunately, the broadcast
was full of static and later at-
tempts to broadcast overseas ran
into transmission problems caused
by the changing height of the iono-
sphere. To overcome these pro-
blems, Fessenden invented a ‘fre-
quency alternator,” which trans-
mitted power at 70,000 cycles a se-
cond.

In 1906, another breakthrough
occurred when an attempted voice
transmission between two towers
located 17 km (about 11 miles)
apart in Massachusetts was ac-
cidentally picked up by one of
Fessenden’s associates in
Scotland.

This convinced Fessenden he
had finally solved all the problems
of sending voices over the air and
emboldened him to schedule the
Christmas Eve Broadcast. To
heighten the drama, the radio
operators on the banana boats
were told only that there was going
to be a special broadcast. (The
United Fruit Co. had bought
Fessenden’s equipment for ship-
to-shore telegraph communica-
tion.)

So they were amazed when at 9
p.m. they heard a voice and not a
series of clicks. It announced that
Handel’s Largo would be played
off an Edison phonograph.
Handel was followed by Fessenden
playing a violin accompaniment to
his assistant’s caroling of ‘O, Ho-
ly Night.”’” Finally, the sailors were
wished a Merry Christmas.

Mr. Raby records the reactions
of one startled sailor to the unex-
pected event. He told his ship-
mates, ‘‘listen, I hear an angel’s
voice on the microphone, and
music and singing, too.”’

The years that followed saw
Fessenden make numerous other
inventions ranging from sub-
marine communication systems to

iceberg ‘detectors. He was con-
tinually in court battles with two
millionaires from Pittsburgh,
Penn. - whom he had gone into
partnership with - for money owed
to him from his radio patents.
Finally, in 1928 he was awarded
several million dollars in set-
tlements on his claims.

In 1932, he died in Bermuda
and was buried with a headstone
that included an inventor’s epitaph
written in Egyptain hieroglyphics.
“I am yesterday,’’ it proclaims,
‘““‘and I know tomorrow.”’

But perhaps the real epitaph of
a man whose contributions con-

tinue to far outstrip his fame was
delivered in a speech he gave to a
group of students at the Ontario
high school he had attended in his
youth. Speaking of human
civilization, he said,*“Of all the
hundred things we shall be
remembered for, most of all we
shall be remembered for our in-
ventions.”’

As a Canadian inventor,
Fessenden may not have been
much remebered, but every time
we listen to a radio one of his in-
ventions may be telling us
something.

A Cheap Dial Drive

Back in the days when I built
everything in my station, the big-
gest problem was finding the
greenbacks to buy the parts. To-
day the biggest problem is finding
the parts to build something with!

This idea was conceived when I
couldn’t afford two National
ACN, MCN or similar dials for
my home-brewed, stripped-down
version of a National NC173. To-
day you can’t buy an ACN or
MCN, but there are a few die-
hards left who may need a good
cheap dial drive for a project.

The idea was born when I used
to repair the odd radio for my
father-in-law who restored antique
battery radios of 1930 vintage and
earlier. Some of them contained
some rather unique dial drives.

To start with, you need an
aluminum disc which is bolted to a
flanged % inch shaft coupling.
This is supported in place by angle
brackets containing shaft bearings
in which the aluminum disc
rotates. Where do you get a flang-
ed shaft coupling? They can usual-
ly be found in old war surplus junk
or can be made from % inch shaft
gear which is not uncommon.

The aluminum disc is turned by
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the friction provided by a ¥ grom-
met that’s slipped over another
piece of 4 shaft on which the tun-
ing knob is located. This tuning
shaft is also mounted in shaft
bearings.

The holes for mounting the
bearings for either the disc or drive
shaft should be enlarged so the
pressure can be adjusted on the
grommet that provides the fric-
tion. It’s very easy to adjust the
pressure so that there is no slip-
page and the dial is fairly free to
turn.

Does it work? After about 20
years, one is now slipping since it
hasn’t been turned for amost five
years and the grommet is losing its
resiliency. The other works well.

If you’re not familar with
MCN'’s and NC173’s, the big grey
beast in the corner of my shack is
an NC173. It’s a brother of the
one that was used on the Kon-Tiki
expedition many moons ago when
Thor Heyerdahl sailed across the
Pacific on a balsa-wood raft. The
home-brewed little cousin resides
in my garage and is used to listen
to the local broadcast station.

Ron VE3WZ
in SPARC Gap



The Trials and Tribulations of
Troubleshooting

Amateur Gear

or How to Drive Yourself and Your Family Nuts!

Having been a fan of RTTY
for a long time, in September 1980
an ASR-35 was obtained from
Croft Taylor in Ottawa. I finally
was the proud owner of a
marvelous piece of mechanical
engineering and what a marvel it
is! It is also heavy and I do mean
HEAVY! To transport this piece
of equipment from Ottawa to
Aurora is a story by itself.

After a cursory inspection,
dusting, cleaning and oiling, I
decided that the basic knowledge I
had of RTTY was certainly not
enough to dislodge the secrets it
held. As no schematics came with
it, I obtained some information
about it from the Teleprinter
Corp. in Berkeley Heights N.J. - at
a rather steep price I might add.

In the meantime a Flesher
TU-170 (used) was obtained. Still,
with all the info I had at my finger-
tips (Hi Hi) I was unable to make
it work properly, i.e. print off the
air. Some local hams that were ac-
tive with RTTY were consulted.
The consensus was that I should
rewire the whole kit and kaboodle,
which as I recently discovered was
not needed!

Miles of wire were ripped out
and discarded including the Data
Set 101 that came with it. An ex-
tensive wiring job was performed,
whereby the keyboard switches
and tape distributor switches were
wired in series with the selector
magnet driver board, also in series
with the Flesher TU-170, which as
retuned, using a DSI counter for

the proper frequencies of 2125 and
2295 HZ. The Flesher has its own
local loop supply and using the
local mode, success was instantly
obtained. It worked perfectly...
that was very gratifying, but I now
only had a noisy electric type
writer... How would this combina-
tion perform on off-air signals?

The input from the Flesher
Modem was now connected to the
speaker output of a Yaesu FT-101.
Various bands were scanned for an
ASCII signal, which proved to be
a waste of time as ASCII signals
proved to be very elusive as well as
far and few between.

A cassette tape with RTTY
signals was obtained from Dave
VE3SAT in Keswick which per-
formed great on his ASR-33, but
left much to be desired when I
tried to use this tape as a source of
ASCII signals. Copy was at least
50 % garbage with some
recognizable words but far from
acceptable performance. So back
to the drawing board.

The loop supplying the current
to the selector magnet driving
board (SMD) was padded with
resistance to change the loop cur-
rent from 60 MA to 20MA and
various values in between, without
any success. Locally it kept prin-
ting great whatever I did to it.

The loop was now padded with
all kinds of inductance in order to
see if maybe that was missing.
Although this looked better, I was
getting other letters to print that I
never got before. I was still getting
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S50% garbage of the tape.

At this point, five months after
I had started to work on this
machine I cried “HELP”. This
cry was answered by John
VE3CES who appeared one Satur-
day afternoon with a dual trace
scope, a signal generator and his
homebrew terminal unit. John was
just as flabbergasted at the fact
that locally the unit worked fine,
but would not demodulate proper-
ly. When John left the shack, his
message was ‘‘I think there is
something wrong in the lowpass
filter of the Flesher unit, Tom!”’
At least, that was a lead to root
out the problem.

A letter was fired off to
Flesher, who responded very
quickly. The reply was: ““The
Flesher works fine for an ASR-33
and therefore should work for the
-35 as they have the same SMD.
However, it you happen to have an
older unit (which I did) the
capacitors of the lowpass filter
should be changed to half their
original value (0.005 UF Mylar).
Did you know that after hunting
high and low for these values, that
the only source I could find was
Electro Sonic’s ARMACO brand?

The capacitors were installed,
the TU re-aligned again and
bingo— paydirt! The unit
demodulated like a charm. The
AFSK output could be recorded
on tape and could be printed
flawlessly on playback. The first
ASCII signals printed off the air
were from VIAW on 40 meters.



98% copy wa: obtained. There
were some static crashes that took
care of the other 2%. A week later

my first two-way contact was
established with NOCV on 20
metres.

Because of the few ASCIl
signals on the air at present, a con-
verter kit was obtained from VE-4-
LOGIC. This unit converts 8 level
ASCII to 5 level Baudot and vice
versa. | have not been able to get
this to work yet, but I am sure that
sometime in the future that too
will finally yield to my probings
and work as it is supposed to.

TECHNICAL INFO:

It has been my experience so
far that no two ASR-35 machines
are alike, all seem to be differing
widely inside. They usually have
the selector driver magnet board in
common, which is the heart of the
machine.

If you have a unit that works
fine locally, that is locally using its
own power supply found in the
Data Set 101, you are then very
close to an ideal situation whereby
you could remove this loop supply
and substitute the Modem supply,
(using the TTY loop supply and in-
terfacing this with the Modem is
also a good way of hooking
everything up by the use of opto-
isolators). Anyhow, the negative
line of the TU should reach ter-
minal 2 of the SMD. A 100 volt
60MA current works fine if the
positive loop connected to ter-
minal 7 of the SMD has about 100
ohms resistance in series. This just
acts as a current limiting resistor as
the modulation transistor in the
TU gets a little warm and it is best
to try limiting the build-up of heat
in the TU. Terminal 14 on the
SMD could also be used for this
purpose. This puts 680 ohms in the
loop.

The AFSK output of the
Flesher can be directly connected
to the mike input of the Yaesu.
Tune the rig for LSB in the band
of interest (do not exceed 160 MA
IC current!) if your rig is well tun-
ed and has good carrier suppres-

sion, the result of your transmis-
sion is FSK -F-1- as allowed by the
DOC for the Amateur class with 6
months of CW experience.

For ease of tuning the incom-
ing signal, a scope is almost a

MUST. Any cheap unit that you *

can lay your hands on will do nice-
ly. Power output should be kept
within manufacturers’ specs. For
the Yaesu, the AM specs of 160
MA for AM operation is a good
guideiine, which in my case results
in about 25 watts average power.

When this is fed into a Dentron
GLA 1000 linear, using a max-
imum current of 500 MA at 1000
volts, it results in an average out-
put of 75 to 100 watts which is
more than sufficient for RTTY on

the HF bands. This combination
has worked well at this QTH for
hours with no overheating, if a fan
is also used for cooling.

I have purposely left out any
schematics in this article as most
applications are unique for the
ASR-35. It you are interested in
more details, I would be more than
pleased to help out if I can... after
all, the more ASCII signals on the
band, the more chances I will have
to make a contact HI HI. And by
the way, the sub-title of this little
article does not need an explana-
tion, does it now?

Tom Van Den
Elshout VE3LNT
in CARTG Bulletin

Writing for Publication

Glenn VE6AFF
in Northern Alberta Radio Club
Emitter
We would like to think that

‘there are a number of people just

waiting to write an article for
publication, however, they feel
reluctant because they feel the sub-
ject matter is not interesting
enough or it’s too difficult to write
the material.

If you have an idea for an arti-
cle, you can ask the opinion of
others to determine if you should
proceed. You can also contact the
editor to determine space re-
quirements, etc.

One approach might be the
following:

1. If there are drawings or
diagrams, do these first. This lets
you use them as an aid when
writing and provides a means of
double checking for errors. (Use
pencil or black ink.)

2. List all the points you wish
to mention in the article, making
them as brief as possible.

3. Write around these points
and make them flow together. (A
pencil and eraser is easier than a
pen.)

4. When you have it ready, you
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can have someone you trust read
it, then, if possible, have it
typed...

5. Send the article to the
Editor. Enclose your name and
phone number.

The same can be scid for
TCA; send articles to the Editor,
c/o the address in the masthead,
page one.

SYMPOSIUM
The sixth annual CARF Na-
tional Amateur Radio Symposium
will be hosted by the Scarborough
Amateur Radio Club on May 28
and 29. Registration and a get-
together will be from 1930 to 2130

hours on the Friday evening and
the discussion groups will meet all
day on the Saturday. Both events
will be at the Wexford Collegiate,
1176 Pharmacy Road in Scar-
borough, Ontario. For info con-
tact VE3CLT, Thelma
Woodhouse, Secretary Scar-
borough ARC Inc., Box 174, Scar-
borough, Ont. MIR 5BS3.

CARF News Service

10 MHZ
New Zealand has joined the
countries legalizing operations in
the 10 meg band.



An Amateur’s View

We belong to a special group,
some might say an ‘elite’ group..
‘We have a language of our own,
and some rather special skills.
Why are we ‘special’? We are
special in that we’ve earned the
right to use the radio spectrum, at
least the ‘Ham Bands’. With
pleasure we use that hobby in
which there is something for
everybody, from the rag chewer to
the ardent DXer or contester.

Many of us feel that we should
not be using our facilities and
privileges for just our own fun,
but that we should contribute
more to our community, both as
individual Amateurs and collec-
tively through our clubs. There are
many ways we can contribute. One
way is to work actively toward the
growth of the Ham community
and expand with the ever-present
electronic revolution as it brings
more technically minded or
curious individuals in our direc-
tion.

Today our clubs have a
marvelous opportunity, and we
should be participating in the on-
going developments of our
technology. We have the talent
base and experience to meet this
challenge, however we are barely
scratching the surface of our
capabilities. We shall have to find
ways to use our talent base, even
though they are already busy peo-
ple. The electronic revolution is
pushing our way. In exchange for
the privileges we have now, we
must make our contribution. We
face a challenge, but it is a
challenge full of opportunity for
us.

Looking now at the already un-
precedented electronic explosion, I
draw your attention to a little bit
of our own history.

Radio Amateurs are governed
internationally through
developments of the World Ad-
ministrative Radio Conference.
We are part of a world-wide pro-
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gram, The Canadian part is
governed by the DOC under the
Federal Minister of Communica-
tions. Less than 1% of our popula-
tion are hams (0.009).

We operate under the provi-
sions of The Radio Act of Canada,

though we are only a small part of.

the Act; and amateurs to boot.
Still, look at our radio spectrum,
and our world wide facilities and
capabilities. We have a precious
natural resource. We are lucky to
have been guided and governed by
capable and dedicated people. The
first lever of control is the
necessary radio licence.

At this point let’s see where we
are with our licence control. Prior
to 1979 the theory portion of our
licence exams were multiple choice
questions, unchanged for years.
Our class instructors taught their
students on that basis. By this
system several thousand hams
were licensed during the period
between 1975 to 1979. Of those
that qualified then, most are now
advanced Amateurs.

By research I've found that by
around 1978 even local DOC in-
spectors felt it was time to change
the questions, as they had been
long used, and technology had
much advanced. So in 1979 the
DOC came out with a new format.

Questions would now be requiring

a narrative answer. With the new
format the DOC also provided a
guide for candidates (TRC-24).
This guide contains the bones, by
key words and phrases, of what is
expected.

But where were instructors and

students to go for details?. So fara |

number have tried to hang meat on
the bones of TRC-24, for example,
Biback, Glen Emo, CAREF,
CD/ARRL, Mike Goldstein, and
the Burnaby Amateur Radio Club.
Even so, 1979 was a disaster, as
there was only'a 6% pass rate that
year in Canada.

Meetings began between DOC
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presented to SARC NEWS from
Bill Roork VE3MBF

and CARF & CRRL. Im-
provements in the pass rate were
needed, yet the standards had to
be kept high. A revised draft of
TRC-24 has been made available
for comment. One can see that the
DOC is trying to help us, however
the wheels of Government turn
slowly.

Following are some of the points
in the revised draft.

1. Reinstitute the sending portion
of the morse test.

2. The section on general radio
regulations expanded to include
operating procedures.

3. A section on Regulations and
operating procedures. (All the in-
formation needed for study.)

4, A section on the Amateur Sta-
tion, with DOC including data on
the practical side of setting up and
operating a station, and on safety
as well.

5. Exams to be given by pre-
arrangement.

6. A section on Distress, Urgency
and Safety.

7. A morse receiving qualification
requiring 100% equivalent if there
are no more than five errors, with
two minutes for review and correc-
tion,

8. A section on the Theory part
which contains expansions and ad-
ditions on the original still listing
key words and phrases.

With the revised draft the DOC
has received much input. The New
Draft TRC-24 was a big improve-
ment, though a basic problem on
theory definition still exists.

At the RSO convention the
DOC noted that they had received
much comment, and that they in-
tend to publish a book of 600
questions. The DOC will then con-
fine exam questions to their
published book outline.

The DOC also indicated that
they want another meeting before
finalizing their plans.

The proposed next meeting
should be very interesting!
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Amateur Puzzle

John W. Ficner VE3DQM

The words hidden in the puzzle below may be found
vertically, diagonally, forward or

horizontally,

backward. Just to make it a little tougher, I did not
bother to circle the first word, hi.
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FIND THESE HIDDEN WORDS IN THE ABOVE PUZZLE:

beam

gamma
microphone
quad

windom

dynamic
marconi
patch

sloper

delta director
henry impedance
multiplier offset
reflector scanner
element feedback
meter micro

power propagation
test tune
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Who
pays?

Amateurs who offer their ser-
vices to public agencies in an
emergency should give a thought
as to the liability, if any, which the
agency would assume if the
Amateur incurred a loss or
damage involving his rig, car or
other property or, worse still, suf-
fered injury or death in the course
of his activities on behalf of the
public agency.

The Kitchener-Waterloo ARC
became concerned enough with
this question to query its District
DOC Office on this point. The
Department consulted with the
Ontario Workmen’s Compensa-
tion Board and DOC District
Manager G.A. Worsnop then
replied to the club secretary, Craig
Howey VE3HWN:

““...Mr. J.O. Simpson
(Solicitor) replying for the
Workmen’s Compensation Board
indicated persons who volunteer
or are called upon to act in an
emergency would not be covered
under the Workmen’s Compensa-
tion Act for any injuries, unless
they were bona fide employees of
the municipality or province.
Under the circumstances outlined,
Amateurs participating in an
emergency situation would not
qualify as employees within the
definition of the Workmen’s Com-
pensation Act.

““On-going discussions with the
Emergency Planning Co-ordinator
for the Province of Ontario con-
cerning this, has produced his
assurance that he will endeavour
to have the Workmen’s Compen-
sation Act amended to extend
coverage to Amateurs who have
been called upon to respond in an
emergency.”’

Clubs in other provinces may
find it enlightening to pursue the
matter with their own WCB or the
equivalent provincial body.



THE WAY IT WAS

The Amateur Heritage

This is the start of a series of ar-
ticles by VESEA in .the Northern
Alberta Radio Club’s bulletin
‘Emitter’. I will reprint the whole
series if I receive them all...Ed.

““The transmission of in-
telligence by electricity has reach-
ed, in its broadest sense, its final
stage of development...”

How’s that again? You are
wondering who said that and
when? How about in 1905! That’s
right. It was in the Cyclopedia of
Applied Electricity, published in
1905 and I have the five-volume
series of textbooks!

In the beginning it was Spark
which was used for wireless trans-
mission. The wavelengths were
long and the power was great in
the commercial applications. High
powered stations transmitted from
huge antennas across the oceans
with great reliability.

The Spark signal was a
‘damped wave’; it consisted of a
series of pulses caused by in-
dividual sparks jumping across the
spark gap in the transmitter. Each
pulse sort of ‘tailed off’,
somewhat like a musical note emit-
ted by a percussion instrument.
The rate at which this took place
was called ‘decrement’ and there
were instruments to measure this.
This system could only be used for
Morse code transmission, of
course, as it was practically im-
possible to convey the human
voice this way. It was tried many
times, but with little success.
Finally, methods were devised to
generate ‘continuous waves’, or
CW as we now abbreviate it.

At first, as the frequencies
were low, high frequency alter-

nators were used. These were
known as Alexandersen alter-
nators for the engineer who in-
vented them. They were very suc-
cessful and the powers were very
high; as much as hundreds of
Kilowatts and as high as 50 kHz.

Another generator of high
power CW was the Poulsen arc.
This was also very successful and
was much used. You are no doubt
wondering why tubes were not us-
ed, and if so, we should point out
that about all that could be obtain-
ed with the tubes then available
might be a few hundred Watts. We
should point out here that CW
means the type of wave and not
the mode of transmission.

Now, how about modulating
this new form of wave. Many at-
tempts were made with varying
degrees of success. Possibly the
first successful effort was made by
R.A. Fessenden in 1906, when he
transmitted Christmas greetings
and music to the banana ships
travelling from the Caribbean to
the Atlantic ports of the U.S.A.

He used a large carbon micro-
phone in series with the ground
lead of the transmitter! It was
wrapped with asbestos to protect
people from RF and heat burns!
The power was about 1kW. As
time went on, better and larger
tubes became available and better
methods were developed to
modulate them.

At first, absorption modula-
tion was used. A coil coupled to
the antenna coil was connected to
a carbon microphone. The
resistance of the mike varied with
the speech and a varying amount
of power was absorbed from the
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circuit. This resulted in a low
degree of modulation. When used
with a transmitter of much power,
it wasn’t a good idea to touch the
mike.

The first real advance was the
Heising system, which was
described by R.A. Heising, in the
Proceedings of the IRE in 1921.
This was the first plater modula-
tion system; it was sometimes call-
ed the Constant Current system.

This was the common type of
modulation for many years until
the Class B system was devised by
Barton in 1931. QST carried a
number of articles in 1932 and
later covering this method which
became the preferred method used
by hams. The same year, many of
the makers of broadcast sets used
it in the output stage. The tube us-
ed was the type 46 which was a
zero bias tube, operating at 400
volts on plates; two of them were
able to turn out 20 watts of good
audio. This tube immediately
became popular with hams for
audio and RF purposes.

All the methods so far are
amplitude modulation, or AM as
we say now. There are also Fre-
quency and Phase Modulation
methods in use. These are mostly
in use on the VHF bands because
they usually require more band-
width than can be spared on HF.
While narrow-band FM has been
used on these bands, a different
detector is needed to demodulate
them and the advantages are
minimal.

On VHF, the situation is better
for FM or Phase Modulation as
more frequency space is available.
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LED
Chains

By Adrian Brookes VE3GOJ

No, this is not a new winter
driving aid— but an effective
method of saving power for bat-
tery operated equipment. If you
build portable equipment that uses
discrete LED devices to display
status information, then you can
save power by using an LED
chain.

The common method of driv-
ing LED indicators, both discrete
and seven segment numeric type,
has been to connect each LED bet-
ween a current limited voltage
potential. LED devices can also be
driven from current sourc-
ing/sinking logic or open collector
transistor switches.

Instead of supplying each LED
with current individually, a more
efficient method of driving a
number of LED devices would be
to series all of the LED devices you
plan to use and place the entire
chain across a current limited
potential. Since the current re-
quired to illuminate a single LED
will also be the cur-ent flowing
through the entire chain, then you
could realize a savings of

+V

Limiting
Resistor
<\ On
High (>——AA—
Transistor Switched
Limiting
Resistor

N

Open Collector Gate

Limiting Resistor

r

Comparator or Op-—Amp Driven
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((N-1)xIn) amps

where N = Total number of LED
devices

In =current drive to illuminate
one LED

For instance, if you were using
six LED devices at 20mA each,
then a current savings of 100mA
would result from chaining
(assuming all LED devices are
ON).

The only limiting factor to us-
ing LED chains is that the total
forward voltage drop of all the
seriesed diodes must be less than
the potential difference between
the power connections that they
will be driven from.

LED chains can be driven from
positive, negative or bipolar sup-
plies and only a single current
limiting resistor is required for the
entire chain.

There is a catch to the current
savings however, for each LED
that you want to be able to turn on
and off, you must provide a swit-

ching transistor and a base biasing
resistor. The switching transistor
can be of either NPN or PNP type,
depending on how the circuit logic
of your project is arranged.

For NPN transistors, the col-
lector is connected to the anode of
the LED while the emitter is con-
nected to the cathode. When no
base bias is applied, the transistor
is in the off state and appears
transparent to the circuit. Curent
is allowed to flow through the
LED and it illuminates. When
base bias is applied and the tran-
sistor is in the ON state, it provides
a low resistance current path
around the LED. As no current
flows through the LED in this con-
dition, it is prevented from il-
luminating.

PNP transistors are used when
the complimentary logic state ap-
plies. The collector is connected to
the cathode of the LED and the
emitter is connected to the anode.
When base bias is applied, the

transistor is off and the LED il-
luminates. When the base bias is
low, the transistor will be ON and
the LED will be prevented from il-
luminating.

The 2N3904/2N3906 plastic
high speed switches work well and
are low in cost.

Although the diagrams show
discrete LED devices used in a
chain, 7 segment displays could be
driven in a similar fashion, pro-
viding you had the extra space and
the current savings is essential. If
the LED chain drive current is
kept near the upper end of the
diode current limit, then the inten-
sity of the LED devices will not
noticeably vary when the in-
dividual LED devices are turned
on and off. The only LED devices
not to use are the type that have

built-in current limiting
resistors. I
Adrian Brookes VE3GOJ

707 Bathgate Dr. No. 292
Ottawa, Ont.
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Two Tone Audio Source

I recently got a complaint of
distortion on my SSB signal on the
air. Since I operate a modern and
expensive appliance, it never oc-
cured to me that it might malfunc-
tion in this way. But how to test it?
Subjective reports. from other
Amateurs on the air are notorious-
ly unreliable, but that is how most
of us check out our rigs.

A look in the Radio Amateur’s
Handbook suggests two ways to
check out an SSB signal: with a
two-tone audio signal, and with a
spectrum analyzer. Since spectrum
analyzers are beyond the reach of
most Amateurs, that left the two-
tone test method to try. The two-
tone- test is very simple, but re-
quires an oscilloscope to view the
results.

Unfortunately, the Handbook
had little to say on how to obtain
the audio source for the test. A lit-
tle digging revealed that the two
tones should be around 600 and
1000 Hz (not critical), and a pure
sine wave is required.

Building an audio oscillator is

easy. There are many simple cir-

cuits available. However, few pro- -

vide a pure sine wave and stable
oscillation. The problem is, when
the feedback in the circuit is too
low, it will not oscillate, and when
it is too high, the waveform is
distorted. There is a critical point
where the feedback is just right,
but complex circuitry is usually re-

for SSB testing

By Jack Botner VE3LNY

quired to maintain that point.
THE CIRCUIT

The circuit in the schematic
shows two 741-type OP-Amps
connected as Wein bridge audio
oscillators. These oscillators use a
pair of diodes in one of the feed-
back paths to stabilize the
operating point, which results in a
clean sine wave. The circuit
operates on the principle that, as
the signal level falls, the diode
resistance rises, thus increasing the
positive feedback and restoring the
level. (Note that the diodes and the
100K resistor shunt some of the
positive feedback to ground.)

The third OP-Amp provides a
virtual ground at one-half of the
supply voltage so that a single-
ended power supply can be used.
The output of this OP-Amp is
really the ground of this circuit,
and all components connected to
this point would have been
grounded if split supplies had been
used.

CONSTRUCTION

The pinouts for the OP-Amps
in the schematic are for the
LM348N quad OP-Amp (only
three are used in this circuit). The
LM348N is an inexpensive 14-pin
DIP IC. Other 741-type IC’s could
be wused ‘here, such as the
LM741CN single OP-Amp.
Layout and construction are not
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critical. The output level control
can be a regular control or, if you
plan to use the generator with only
one transmitter, it can be a trim-
mer.

OPERATION

The trimmers on the oscillators
must be adjusted with an oscillo-
scope before the unit can be put in-
to operation. They should be ad-
justed while observing the output
of each oscillator (ie connect the
oscilloscope to the output pin of
the OP-Amp, not the output of the
generator).

Each oscillator should be ad-
justed to a point just below the
clipping level, and one oscillator
adjusted down further until both
oscillators are producing exactly
the same output voltage. At this
point, the oscillators are
generating very clean sine waves of
equal amplitude. If you connect
the oscilloscope to the combined
output of the generator, you will
see a jumble, since the two tones
are unrelated harmonically.

The generator should be con-
nected to the microphone input of
the transmitter under test using
good quality shielded wire. If RF
is picked up at the microphone in-
put, it will cause distortion in your
signal for sure (in fact, this was my
problem).

In operation, the generator will



+12 to 18V

cause your transmitter to operate
at full PEP output, so keep the
tests brief. The output level con-
trol should be adjusted so that the
Mic Level control on your trans-
mittér is in its usual operating
position, and the transmitter’s
ALC is just beginning to operate.

The RF output from the trans-
mitter must be monitored on an
oscilloscope. This can be ac-
complished in one of several ways.
If you have a wideband scope, you
can sample the RF from the trans-
mitter output using a very small
capacitor, and feed it directly into
the vertical amplifier.

If your oscilloscope is not suf-

ficiently wide-band, you can’ get
access to the vertical deflection
plates on the CRT for this test.
Connect a capacitor (100 to 1000

100k

pf and sufficient voltage) to one of
the vertical deflection plates, and
connect it to a jack so that it is ac-
cessible from the outside. You can
then sample the transmitter output
with a small capacitor (25 to 50 pf)
and connect it to this jack. If you
have another receiver with access
to the IF signal, you can use it to
receive the transmitted signal and
connect the oscilloscope to the
receiver IF.

Finally, if you do not have an
oscilloscope, a nearby friendly
ham can receive your signal and
check it out on his scope for you.

The waveform on the oscillo-
scope should appear as in the
photographs in the handbook.
Look for two forms of distortion:
flat-topping and crossover distor-
tion. The envelope should be a

smooth sine wave, crossing over in
the middle (unlike the AM
envelope). Distortion in the signal
will result in an abnormally broad
bandwidth.

CONCLUSION

Phone operators, even ap-
pliance operators like me, should
have some means of verifying pro-
per operation of our transmitters.
The two-tone oscillator is a cheap
and effective way of ac-
complishing this.

REFERENCES
Single-Sideband Transmission,
The Radio Amateur’s Handbook.
Common Silicon Diodes Stabilize
Oscillator, Electronics Designer’s
Casebook.

Jack Botner VE3LNY
35 Wynford Hts. Cr. No. 1708
Don Mills, Ont.
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you have to offer!

TCA— The Canadian Amateur offers low rates for
repeat run advertising. Get your message from coast
to coast... Let the Amateurs of Canada know what

For details, contact

Don Slater VE3BID
RR 1 Lombardy, Ont. KOG 1L0
(613)-283-3570

| The Canadian Amateur

URADILLAL

One Rwver)

FULL POWER - QUALITY

HAM ANTENNA ACCESSORIES
at your dealer LONDON:
VICTORIA:
the Big Signal
W2AU HELSINKI:
: ' Balun AUSTRIA
s FRANCE
HAMS - call for our GERMANY
free catalog PC-80
DEALERS - join over 400
dealers world-wide. Call For over 20 years, the choice
us today for no-risk deal. of Hams, Armed Forces and
HAMFEST MANAGERS - Commercial Communications - worid-wxde
* UNADILLA cooperates!
Call us. ,
US - TOLL-FREE 1-800-448-1666 “HELICAN-10

NY/Hawaii/Alaska/Canada -

YUNADILLA

AMCOMM 01 804 1166
Scalar 725 9677

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

Erikoismediat {90) 611258
Renox Telex: 76021

SFL (90 5339 40
Williges (0421) 504021

the Old reliable
W2VS Traps

* Lo-Pass Filter 2000W
10-Meter

COLLECT 1-315-437-3953 ¥ indoor * Quad Parts

TWX - 710-541-0493 - Helix -Falulns [ Traps
> : “Insulator

Ask for Bonnie, or Emily. Antenna Wire &? éable

See your Canadian dealer or call 1-800-448-1666 *Connectors
-Antenna Kits

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

=Rl
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SURPLUS

Government
Electronic Equipment

Receivers, Transmitters
Test Equipment & Components
Military UPM-4 test sets .consisting of power
supply, oscilloscope and coder unit plus chest of
accessories, manuals etc. Will make measure-
ments of xmtr pwr & freq, rcvr freq, bandwidth
and sensitivity etc over the range of 925-1225
MHz. Scope has built in var. trigger delay &
sweep delay. Coder has calibrated piston atten-
uator & cavity wavemeter. All for only $75.00

Pkgs. of 100 assorted resistorss all new $1.00
Pkgs. of 25 assorted capacitors, all new $1.00
Save these ads for future reference

Send Stamp for 1982 Illustrated Catalogue #8

William J. Ford
VE3KHB

RR 6 Smith Falls, Ontario K7A 4S7

SEND , .
us
YOUR \HEADACHES

Fast Professional Service!

FAM G0 TEBADERS NG

=
and Canadian Communications Co.

AUTHORIZED SERVICE FOR
e Kenwood ® Yaesu ® lcom ® Swan
® Ten-Tec * Drake ® Collins ® Dentron ® MFJ
And all other Leading Lines of
Amateur Equipment

WE GUARANTEE OUR SERVICE

Call (416) 661-8800

Ham Traders Inc., 45 Brisbane Road,
Downsview, Ont. M3J 2K1
Store Hours: Mon., thru Thurs. 10 a.m. - 6 p.m.
Fri. 10 am. - 9 p.m., Sat. 10 am. - 3 p.m.

L

BRUCE MECOY
1128 BRYGEES SIREEI
LONDON, ONTARID.. KSW 267 gy

* * 2
Conhran, 3 our QSO with urC on A
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VE3GDZ ‘<~

Amaleat Rado.............. -
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£7)
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QSL

BRUCE MECTY
1128 BRIDES S33E

B

STYLE 10 - BLUE PRINTING ON LIGHT BLUE BRISTOL

CANADA

VE3GDZ

BRUCE MCEOY
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LONDOR, UKIARI0., KEW 287
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BRUCE MCCOY
1128 BRYDGES ST.
LONDON, ONTARIC
HSW ZB7

PSE 50 TNK

STYLE 12 - BROWN PRINTING OK BUFF BRISTOL

YOUR CHOICE OF ANY ONE OF THESE UNIQUE ORE-SIDE JSL CARDS
MAXIMUM OF 5 LINES (CALL AND 4 LINES FOR NAME AND QTH) AND 2 LOGOS {CARF, APRL
CAN BE ACCOMODATED. PRICES SUBJECT TO CHANGE WITHOUT PRIOR MOTICE.
CANADTAN QSL'S TO BRUCE McCOY - VE3GDZ: 1128 BRYDGES STREET:
ADDRESS. ALLOW 6 TO 8 WEEKS FOR PROCESSING.

LONOON, ONTARIO,
ORDERS ARE SENT VIA CANADA POST

250 ony $24.50 aznition

crey

INCREASES WILL BE [WVCICED.
HSW 287
CORP.

r:

223 VE6CBLUE PRINTING ON BUFF BRISTOL s
AL 250's WHEN ORDERED AT THE Same TiMe $7.75
%0 DESIGH CHANGES OR COLOUR ALTERATIONS
SEND YOUR CHEQUE OR MONEY ORDER FOR
8E SURE TO INCLUDE YOUR CALL, NAME AND POSTAL
CURRENT CATALOGUE AVAILABLE UPON REQUEST.
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section.

NEW WOODPECKER

The FCC in the U.S.A. will permit expansion of facsimile and Amateur TV on most HF
phone bands where A3 emissions are now authorized. The expansion for these modes is effec-
tive Feb. 22. While that may be good news for U.S. Amateurs, the bad news for all Amateurs is
that the U.S. Air Force, not to be outdone by the Russians, is going to put its own ‘‘wood-
pecker’’ on the air in 1983. It will be in the shape of 1.2 megawatt ERP over-the-horizon radar
working from 5 to 25 MHz. Ironically, according to an HR Report item, the station will be
located near Moscow in the state of Maine. Unlike the Russian military, the USAF has promis-
ed to work with Amateurs to reduce its environmental impact. CARF News Service

SYMPOSIUM X
The sixth annual CARF National Amateur Radio Symposium will be hosted by the Scar-
borough Amateur Radio Club on May 28 and 29. Registration and a get-together will be from
1930 to 2130 hours on the Friday evening and the discussion groups will meet all day on the
Saturday. Both events will be at the Wexford Collegiate, 1176 Pharmacy Road in Scarborough,
Ontario. For info contact VE3CLT, Thelma Woodhouse, Secretary Scarborough ARC Inc.,

Box 174, Scarborough, Ont. M1R 5BS.

CARF News Service

CARF Head Office

The CARF Office in Kingston, Ont. is open from 9 a.m. to 3 p.m. on
weekdays; Phone 613-544-6161. Below is listed the names and positions of
the CARF Office Staff for your convenience.

Office Manager
Accounting
Secretary
Membership

S
Shop

FOR SALE: Kenwood TR-2400 2M VHF/FM
with mobile accessories. $350. W. Glooschenko
VE3MWQ, Carlisle, Ont. LOR 1HO (416)
689-8164. After 2000.

FOR SALE: Cushcraft A-147-2 Power Pack
22-element 2-metre beam. Price: $125 or best of-
fer. Dwight Brady VE3GD, 70 Greyabbey Trail,
West Hill, Ontario MI1E 1V7. (416) 282-2723.
WANTED: TV FS Meter reasonable price. Super
24-36-VAD 3 TV Amps. Repairable Delta Benco.
Alf. W. Ackerman, Beaverdell, B.C. VOH 1AO0.

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

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

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

Andy Cieszewski .
Mary Watts

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

FOR SALE: FT 101E cw Filter, Fan, Hand Mic,
asking $650. Bob VE3JTG, Burlington. (416)
335-9415.

FOR SALE: Viking Match Box w/ Directional
Coupler and Manual $75°. Two Desk type mikes
(Turner) $15°° each. VE3ANX 1-705-924-2819.
WANTED: Heathkit HW-12 or HW-12A with
power supply in working condition. Heathkit
HDP21A microphone. Dentron HF-200 trans-
ceiver. D. Conrad, Box 306, Armdale P.O.
Halifax, N.S. B3L 4K4.

37




_ Canadian
[9*«': Amateur
Radio First!
WHAT IS CARF?

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

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

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

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

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

OFFICERS
President VE3BID Don Slater
Vice-President VE6XX Fred Towner
Imm. Past Preside VE3NR Bill Wilson
Secretary VE3KIW Don Emmerson
Treasurer VE3IWH Lorna Hill
General Manager VE3AHU Art Blick

BOARD OF DIRECTORS
If you want to contact the Federation, write or call a Director in
your Region or write to CARF, Box 356, Kingston, Ont. K7L
4W2.
VETAB Peter Driessen, 13142-69‘A’, Surrey, B.C. V3W 6N9.
604-732-3298.
VE6HO Jim McKenna, Box 703, Ft. McLeod, Alta., TOL 0Z0.
403-234-4068.
VE3HWN Craig Howey, No. 304 598 Silverbirch Rd.,
Waterloo, Ont. N2L 4R5 519-885-4545.
VE3KCE G.R. (Geoff) Smith, 7 Johnson Rd., Aurora, Ont.
L4G 2A3 416-727-6672.
VE2BIE Raymond Mercure, 208 Bourque St., Hull, Que. J8Y
1Y4, 776-6495. .
VOI1NP Nate Penney, Box 10, Shoal Harbour, Nfld. AOC 2L0.
709-466-2931.

Operating
Information

RECIPROCAL OPERATING AGREEMENTS

Canada has concluded agreements or arrangements with the
following countries to permit licensed Amateur radio operators
to operate radio stations while temporarily in the other country:
Australia, Austria, Barbados, Belgium, Bermuda, Botswana
{Republic of), Brazil (Fegleralive Republic of), Chile, Colombia
(Republic of), Costa Rica, Denmark, Dominica, Dominican
Republic, Ecuador, Finland, France, Germany (Federal
Republic of), Greece, Guatemala (Republic of), Haiti (Republic
of), Honduras (Republic of), India (Republic of), Indonesia
(Republic of), Iceland, Ireland, Israel (State of), Luxembourg,
Netherlands (Kingdom of the), New Zealand, Nicaragua,
Norway, Panama (Republic of), Peru, Philippines (Republic of
the), Poland (People’s Republic of), Portugal, Senegal
(Republic of the), Sweden, Switzerland (Confederation of),
United Kingdom, United States of America, Uruguay (Oriental
Republic of), Venczuela (Republic of).
Negotiations for the establishment of similar agreements or
arrangements with the Republic of Bolivia, Cuba and Italy have
been initiated.

~

How to use the
CARF QSL Service

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

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

1. Sort cards alphabetically by prefix.

2. Sort Canadian cards numerically by call area.

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

4. Address your package as shown in the diagram..

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

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

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

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

Name, call . e —
Return Adress PRINTED Corr’ect !
CARF Membership No. MATTER Fasiags 4

CARF National QSL Bureau
P.O.Box 36
ISLINGTCXN, ONTARIC
MGA 23

BANNED COUNTRIES LIST
The following countries have noified the International Tele-
communications Union that they forbid radiocommunications
with Amateur stations undsr their jurisdiction:
Democratic Kamuchea, Irag (Republic of), Libya (Socialist
People’s Libyan Arab Jamahiriva), Somali Democratic
Republic, Turkey, Viet Nam (Socialist Republic of), Yemen
(People’s Democratic Repubiic of), Zaire (Republic of)

THIRD PARTY TRAFFIC AGREEMENTS

Canada has concluded agreements with the following
countries to permit Amarteur radio operators to exchange
messages or other communications from or to third parties:
Australia, Bolivia (Republic of), Chile, Columbia (Republic of),
Costa Rica, Dominican Repubiic, El Salvador (Republic of).
Guatemala (Republic of), Guyana, Haiti, Honduras (Republic
of), Israel (State of), Jamaica, Mexico, Nicaragua, Paraguay
(Republic of), Peru, Trinidad and Tobago, United States of
America, Uruguay (Oriental Republic of), Venezuela (Republic
of).
Negotiations for the establishment of similar agreements or
arrangements with Ecuador and the Federal Republic of Nigeria
have been initiated.
Amateurs who wish to operate in Commonwealth countries
other than those listed above should apply to the embassy in
Canada or directly to the appropriate regulatory agency.
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for you... from the Canadian Amateur Radio Federation

including
e TCA - The Canadian Amateur
0 \' Radio Magazine
ne year e FREE QSL Service. With postal

rates going up, this is a real deal!
_ $ Many Amateurs get their money’s
worth in this service alone!
J ust check the prices on the handy order form (see next
page) and send it on to CARF today!

® Representations to DOC and other
areas of government.
¢ and much, much more!

Canadian Amateur Radio Federation

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

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

Full Voting Member* $15° per year

$40°° for 3 years
$65% for 5 years

Associate Member $15° per year
(Foreign Call Sign Holders $40 for 3 years

and non-licensed supporters) $65% for 5 years
Family MemeIShip $ 100 for each yea.r

extra per person
$15% for LIFE

Life Membership $225%

(Full or Associate)

Check Quantity Required:

Canadian Amateur Certificate Study Guide. . ... ............... O $7%
Canadian Amateur Radio Regulations Handbook. . .............. 97"
Advanced Amateur Certificate Study Guide. . . ................. 57
Instructor’'s Guide. . ... ..ottt G 5%
Log Sheets (Packageof B0} ..o oo o somm an swwe siwmw sos swme s som Cl.§2
MEBSAHE EOINE s o o e wn sves son s wes v 6 i v 50w WG 55 (322
CARF L6gosi(6” .2L8P): v vomw o wavn v an soom w6 was s s i 04/81%

Check one: [0 adhesive sticker
0 window decal
CARFNameBadge. .. ... ..., O §3%°
Print name and call desired
{Ontario add 7% sales tax) |
Public Service Cards
0 25/%2° First Class Mail
7 30/%2° Third Class Mail

Money Order or Cheque Total

MY CALL FAMILY CALL(S)
NAME

ADDRESS

POSTAL CODE DATE

* If renewing, Membership No. is:

Canadian Amateur Radio Federation

P.O. Box 356, Kingston, Ontarid, Canada K7L 4W2
613-544-6161
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Ham Store...

Ottawa’'s Newest

-

[

MANUFACTURERS

ATLAS RADIO
KENWOOD

M.F.J.

HY-GAIN

MOSELEY

A.R.R.L.
CALLBOOK

NYE VIKING

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

INTERNATIONAL WIRE & CABLE

TIMES WIRE
BARKER & WILLIAMSON

/ Bytown pfarine
—_— LIMITED

114C MORRISON DRIVE, OTTAWA, ONT.

Now Avuthorized Ottawa
YAESU DEALER

PRODUCTS

HF/SSB TRANSCEIVERS
2M-VHF TRANSCEIVERS
AMPLIFIERS
REPEATERS

ANTENNAS
INSULATORS

ROTORS

ANTENNA TUNERS
KEYS

FILTERS

PHCNE PATCHES
MICROPHONES
CALLBOOKS
PUBLICATIONS

CODE TAPES

CO-AX SWITCHES

LEISURE TIME COMMUNICATIONS
SPECIALISTS AMATEUR e CB ® MARINE

TELEPHONE 613 -820-69210




- Abig part of the enjoyment of Amateur Radio is fir-
_ing up a rig that you built with your own hand
_ With Heathkit® Amateur Radio gear, you get mor
. from your hobby by building it yourself...and yo
. get more for your money, t00. You st ' 7 &
comparable assembled units; an
vicing your ow nen

- sistance’is

HX-1681 CW Transmitter
HR-1680 Receiver

Transceiver

VF-2031 Hand-
held »
: %Meter g HW-2036A
ansceiver Synthesized

2-Meter
Transceiver

" The latest Heathkit cataldgue
features complete information on
nearly 400 quality electronic kits
you can bui{d for pride, satisfac-
fon and savings. Send for yorle Heathkit! HEATH HEATH COMPANY DEPT.NC-80  MAIL THIS

FREE copy now. Catalogs also b . :

availablerg our 7 Hcathl?it Elec- P N I ;’!yﬂ {:80 Duoisigs Stesel Eait COUPON
tronic Centres located in Mon- Mississauga, Ontario L4X 2R7 TODAY
treal, Ottawa, Mississauga, Win-
nipeg, Edmonton, Calgary and
Vancouver where Heathkit pro-
ducts are displayed, sold 2nd ser-

Please send me my FREE Heathkit Catalog.
I am not on your mailing list.

viced. Name

Credit Card Orders Address

CALL TOLL FREE 800-268-2949

Except residents of Toronto Area, Northwest Territories and  City Prov.
Yukon. Please call 416-273-3797. Code

There’s more for the Ham at Heath!



