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Can you pass them?

-Qqonnected to a transmitter as shown below.
1s would the trace be as shown in diagram

(a) (b)




KEN'WOOD COMMUNICATIONS EQUIPMENT
TR-7400A

VOXJ
(TS600

TS_ Uoles Control Unit
820 SQSD SEF!IES

Write for Catalogue Sheets
clc J.H. Williams VE3XY
Wayne Deactis VE3JFV
C.M. PETERSON CO. LTD.
Communications Electronics Division
Head Office C.M. Peterson Co. Ltd.
220 Adelaide St. North. .London, Ont. N6E 3H4
434-3204
Toronto Amateur Dept.: 47A Colville Road
Toronto 15, Ont.

-



THE ULTIMATE!
-~ ICOMS DIGI.TAIL‘ALL SOLID STATE

"HF TRANSCEIVER

)

-IGOM3 superior LSk téchnology takes the lead in. Amateur

HE. The extremely compact-IC-701 delivers 100-watts out-
put from a completely’solid state.no tune (broad band
design), final, on all modes and all bands,-from 160--10 M.

~Withsingle knob fréquency selection and ;built-in dual

. ‘of incremerital step of digit-by digit programming data ~.

VEO', the LSi controlled 1C-701is the choice in computer - -,

conpatible, multismode Amateur HF transceivers

The 1C-701's single frequency. control knob puts fully
svnthesized instant turning at 4 single finger tip. Wide
bandspread, with 100 Hz per division and 5 KHz per turn,
is instantly.co-orditiated between the smooth turning knob
and ‘the synthesizer's digital read-out with positively no
time_lag or backlash (nowaiting for counter to update:
. less aperator fatigue). And at the push.of the electronic

high speed.tuning button, the synthesizer flies through .

megacyclés at 10 KHz per step (500 KHz' per turn).

The computér c;.arppétible 1C-701 LSI chip provides input

ICOM 1C-260 remotable
2m FM mobile -
Frequency 143.90:148,11 MHz .

. all of this standard at no extra cost. ,

’ ; Le':a o Qr“i‘ \:
T IcoMic-211

2m transceiver

* 14410 148 MHz coverage  Mades:
SSB, CW., FM LS| synthesizer PLL
* 4:digit LED réadou! = Pulse-type ¢

. fromi an external séurce, such as-the-microprocessor con-

trolled accessory which will also: provide remote band
selection and other functions. F R

.

Full band covefage of all six HF bands, and continuously
variable bandwidth on filter widths for 558, RTTY, and
even 'SSTV, help to make the 1C-701 the very best HF
transceiver ever made. IC-701 includes two CW widths,

Sold complete with the high- quality electret condesiser

" base mic (5M-2)and- AC power supplylspeaker as shown,

the IC-701 is loaded with many (COM quality. standard

“features, Standard in every 1C-701 are twd independently

selectable, digitally synthesized VFO's at no extra cost.
Also standard: are a double-balanced schottky diode Ist.

* mixer for excellent receiver IMD, and RF speech.processor,

separate drop times for voice and CW VOX. optionally

continuous RIT, fastislow AGC, efficient IF noise blanker: -

fast break-in CW, and full metering capability.

2m FM-transceiver

Features; » 15 channel capacily ¢
MOS FET RF amplifier & 5 tuned

v44€3A 'Tunid opn
WO IEH 150 PY 9BpLAXS L

88CL ¥BZ (91F)

LNV 3IW

. Power; 10waltsHi, 1 wattad]. Low,s.

Power requirements: 13.8 VDC at
. 2.5 amps * Main PLL control head

may be detached and remofel .
."‘mounted’ » With miaroproce'ss%r{.-'
R ilgagssshcquancles-Easy-tdread o

noise blanker » VOX w/adjustable .
gain_* SWR bridge » CW monitor '

~ ' Automatic power control e

AC/DC power supplies  Antenna
impedance: S0 ohms unbalanced «
TX output: 10W PEP.

circuils in the [rantend foroptimum
sensitivity and selectivity » S-meter
on front panel » Dual power level, 3
walts Hi'for long distance, 0.5 watt
LOW for local » Uses C batteries or

réchargeable cells, -

ANVAW09 SNOILVOINAWWOD NVIGNVD




3 JUST A PART OF OUR
HUGE STOCKS FOFI IMMEDIATE DELIVERY

-

CANADA’S ONLY REAL
*.'AMATEUR RADIO STORE

-ALL NEW.YAESU FT101Z
FEATURING: —‘.\IARIABI;E IE BANOWIDTH — 180 WATTS
FULL COVERAGE — SUPER NOISE BLANKER

RF SPEECH PROCESSOR ETC AND/FULL
LINE OF MATCHING ACCESSORIES.

SPECIAL INTRODUCTION PRICE
| FT101Z ANALOG READOUT $1099.00  $1250.00°
| FT101ZD DIGITAL READOUT $1299.00  s1440.00
' OTHER SPECIALS

//e//fnzll O Swan

"| SWAN 3508 — 300 WATT TRANSCEIVER $929.00 ,
. DENTRON DTR 2000L — 2K, LINEAR - $1587.00 * L@m [€3]1COM
. DRAKE TR7/DR7 TRANSCEIVER . - $1919.00 '
ATLAS RX110 — TX110H — PS110°LOW-LOW PRICES ' ATT
' FT 901 DM TRANSCEIVER - $1879. 00 -. W}“ ‘A"mmoA.S
o OTHEA MAJOR ~ -
ENQUIRE ABOUT OTHER SPECIALS , - @ ﬁé&sﬁgf;gggﬁ

“TOWERS AND RDTORS ETC
* ABOVE PRICES SUBJECT TO CHANGE WITHOUT NOTICE 180 DAYS WARRANTY 5

WE SERVICE WHAT WE SELL

m Al ~ OFFICE  (416) 636-3636
AMATEUR RADIO SALES
3768 BATHURST STREET ¢ N]GHT (416) 486 0101

DOWNSVIEW, ONTARIO* " 7a - JACK VESGMT

JACK VE 3 GMT HAS BEEN AT THIS LOCATION FOR OVER.I_&’YEARS.

v -
¥

N D




SR |

The Classm 33 10, 15, and .,

| Beam designed to prowde the extra gain. -
1for’ working- hard-to-reach DX, Ihcorps
torates exclusive Mosley ‘Weathér Prov- .~
|ed” traps with’ tesonantfrequency stabil-
|ity. Features new boom to clement
*| clamping and- balanced radiation. Hard- 5
| waze :is stainless steel. Feed with 52
| ohm- - RG—8U «coax. ‘Fits:up to two-inch .
i mast Use with most heavy-duty rotors.

13 KW AM/CW or. 2_ KWPEP SSB in- -
{ put... '

Forward Gam Full 8 db compared to
reference ‘dipele or 10. 1 db over

_-, 5 isotroplc source. 4
Front—to-Back 20 db or better .on’ 15 &

20 15 db- on, 10-metres!

& ,Standmg Wave Rat10~ 1 5/1 or better

* ASSEMBLED WEIGHT: 42,163,

. ‘MATCH: Brood bund

MAXIMUM ELEMENT LENGTH: 27 f1.°

© BOOM LENGTH: 184+ =&

SHIPPING WEIGHT: 47 Ibs. C 1K
) 'TURP'ING RADIUS )6 { SR

WIND LOAD {80.MPH '
. . ElA 51d)1120:0bs.. s
WIND. SURFACE 6 sq. I, (Note Beam ls not

deSLgned fer 40 metre

copocitive.

j'" = " or other type of convers1on )
TA 33 Jr Y 239.00 - .
GL-33 369.00 " '
CL=36 = . 459.00 :
MPK 3 pwr kit for TA- 33Jr. '85.00 " "
. RV4C 10-40 mir vertxcal 98.00
RVSC 80 mtr adapter. - 59.00 - 2" - :
- DI=2-2. mtr groundplane - 39.00° - !|<6E(;‘| gﬁ%n}'mmmr Tegits . =5 o
| MY-144-9 EL. YAGL . 43.00 : g L =EE
|- MM-144 mobile c/w trunk : : KENWOOD RADIO - - R ’
_mourit 'coax; ete. 47 50 TS-52(5—3 ".1149 00~ - . %
Larsen 2 ‘mtr mobile ¢/W mag. - . TS-8208 1579‘:60'- )
. ,mag mmmt 47. 50 © _ TR-2200A  369.00
'. CUSHCRAI‘T ‘ e sET 'TR-7200A "269:00. -
A-14-3 3e1 14 MHz YAGI 199 .00 . 2 OTREER o
'A-28-4'4el. 10 MHz YAGI 112,50 ; ‘ -
| A-147-2 mir 4el, YAGI ~ 29.50 .
1 A-147-11 2 mtr 11el. YAGI "44.50 .~ ' - -
_ARX-2.Ringo Ranger i = 47.50 . i R?;I'ORS S
‘A-147-32 Power Pak 2 mtr 129.00- ° : - Ba‘ b 3'; 00:
ATY-5 8010 mér vertical 149.95 e 1125.00-
Unadllla KW-40 all band - R R : 169.00-
- trap antenna with wire,ete. 48,50 - " T Eem W v , 199'0.0 ;
" #12 copperweld (40%) 700 B.S. B¢ ft.- } et ,%‘c’;"gﬁw"r‘? ggﬁ: :
i m&E}IﬁgH 4T80W53R5800 ‘ e < : ) RG8Ufoam . i .32/ft !
- - DM2 -48  285.00 , , R TR ’_RG-213 50 DND. Specs g2¢ |
 DMX-HD-40 ..245,00%. .00 weov ) o
'+ DMX-MD-56 : ’309‘,90 X : ;

¢

-RR'No. 2 Battersea. Ont :

H-C. MacFarlane Electrom(s LTD = Phone (613)'353-2800

VE3BPM

YOUR ONE-STOP HAM SHOP ;
. ANTENNA SYSTEMS INSTALLED WITHIN RADIUS 150 KM:
.+ EXPERTISE FREELY GIVEN ANYWHERE

april 1979 - 8
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SEMANDED 37

PROFESSIONALS

_MORLD WIDE
OYER 12VEARS

+TheQrigleaf Lightaing Aerast
-lSl*Shugll

~Staluless Harduare
sSulid

*CUARANTEED

S\Nan 1DOMX

~ W S | SALES COMPANYSWL HAV RADIOS & ACGESSORIES

' $40 000,00 STOCK.IN KITCHENER !11!f
STARTING APRIL 1st,'79 WE'LL BE OPEN
DURING THE DAY, WITH THE XYL, ’

i 18 SHELDON AVENUE NORTH, _
KITCHENER, ONTARIQ,N2H-3M2
ATTENTION DOUG WISMER VE3EHC

WINNIE, RUNNING THE SHOW vvvevorsrsnen PERALERRND REYOUR GATALORH!
TO DISCUSS TRADES CALL : m
S EAGH75.0650, U R M- e

AT NIGHTS OR ON SATURDAYS I T
ASK FOR DOUG, VE3EHC .......WE STOCKmg ; L '
U s e IR ADDRESS......\.. e

; BARLOW WADLEYS~McKAY DYMEK : TOWN..........0. ace E i ato T ese .

81 , RECEIVERS-MFI—BRW-TELEX— CTE s O
) l PALOMAR ENGINEERS—-NYE- J POSTAL CODE, ....vserrennnne.

(please note: our cétaloge is no rog sheet!)
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(812 Pakdale Ave. Ottawn)

613<728-1821 . i '

Mvmwmsnuwmmwrx. N
¢ THURSDAY A FRIDAY 830 AM. TO 9:00 P, !
SATURDAY :8:30 AM.TOS00 PM: . -

< \ :
i - 3% - 4 > -
= » . U gan ’ :
i ~ N 3 o 5 O ¥ =
. - - ) Receiver clarifier js a standerd Choice of VFO or optional
. g . feawre, * - ‘. > cnmal conwol,_
. : : f 3 - ) B
‘. ® . ?
. yoow B gl R ng'rperfomanm noise blanker
. 4 Al Analog dlsp):y. yierds I'ESDIIH'DHV - for minimizing igaition" naise,

. - toikHz

Choice of USB, LSB, or CV/ oper-
ation. Semi-break-in CW with side-
tone are included for maximum
B versatility. . .

mobile  applications,  Mobile
. J mounting bracket is included wuh
your transeeiver,

¥ Every FT-7 comes equipped with
2100 kHz crystal ealibrator.

80 lh:ough 10 meter coverage is

pravided, " Oon't be leff out N
of the fun a5 band coaditions

‘impsovel - .3

.8 F g2in controls are movated 3 = *
.. s:ltnn!c:ru‘i: ll:t‘u for 1otal i Single-knob peaking of all trans-
. operator-convenience. . ceiver circuits, - =
T S Y . = F = : .
. ) o : Oversized main  tuning  disl RN
: R ) . . ~ with finger recess for, easy 5 v \ . .
P A tuning, . : A

For the ultnmnte in operating ease while HF rnoblla, go wﬂh the exdtmg new FT-7 ' ‘

from YAESU Extromely small size, I|ght ight, and ¢ p porformanca are . —'. .
the. hallmarks of the FT-7. With mobile act:v:ty on.the upswing, don t be left behmdl 2

Join the fun with.the perky FT-7, the latest from the back room.at vm-:su. SPECIFICATIONS.
. GENERAL *
g Froquency Cowrspa:  80m 3.5-4.0 MHz,40m70-7.5
- MH2,20m 14.0-14.5 MHz, 16 m ,
. 21,0+ 21,5 MHz, 10m 285-200 *
AV} MHz instatied, any.500 kHz segment
betvean 20.0 and 29.7 MHz avaltable

- avoptlon.
Powsr Requitsmentss 13,5 VOC 210%, (100/110/1177200

. HF Mobilé FT-7 - G,
- : & . power supplyl.

P £t o s " Power Cansumption: 135 VOC—3A transmlt; 04 A recelva,

2 < . - g T . Dimenslons: 230(W) x 20{H)-x 290{D}mm,
( . - Waights Approx. 5 kg.

.® Brosdband Design % Compact Solid-State'Design : 5 :ﬁ?'nER ‘LS8, USE, -
A singie knab.peaks all transceiver eireuits for. the  Fully solid state; the FT-7 draws less current on - Input Powar: 20 Witis DC E
frequency Tn use. No mare fumbling for plate ahd  recgive than your autd dach lights, What's more, the Canlor Suppreniion:  Better than 50 dB balow rated output
load contiols while in trafficl ' FT-7 is not much larger than many 2 mater figs, Unwianted Skdsband L

Siw ¢ . Suppressiont Betrer than 50 ¢B & 1000 Hz
. . - t ® Versatility Featuros - : . Spurious Emasion:  Batter than =40 ¢8
:_h:"F';Y_IW"“‘ You :"f e X " Builtin cunveniersce .features Include a 100 kHz {',"""":;"':“"’ Seuter dan =31 d0
=L CUIMES TENLY SOf MIOVIIE OPELiof e crystal. calibrator, semisbreakin W with side- Tannhitiar Fey-
through 10 moters, S8 and CW, Just ki n quency Response: 350 - 2700 Hz -6 dB
mm‘:a e ‘;5 ’W“ e oo i ":‘: Up an - rtone, and redeiver offset tuning (clarifier). You have Frequoncy Stability:  Less than 300 Hz deift from a cald
4 P solrce, NG YOUTE  the choice, 100,-of the velvetysmooth VFO oran . stact; less than 100 Hx ovér 2 30
on the air. i % {anal fixed ch 1 for f contral. - ) < minute perfod aftor warmup.
5 - . = e ) Antanna Output ' °
= High Performancs Nois Blanker . = Sushwertiechiolie: vl e
A’ sute:of-theart nolse’ blanker, effectively mini- lel ""9‘ “ m;"’““"” 100tk panel. et east are S il
mizes impulse noise that can. rsin mcepxlon wh’rn' byl Riow thstand the rigors of.mobile aperation. RECEIVER e : © e
mobile,- T X = & Operate fram Car or Home . Y Sensitivity: + 0.3 uV for S/N 10 d& or better

. * You can use your FT-7 as 2 compact base station, Imags Rejaction: Battar than 50 dB
B Superb Recoiver Performance too, vith thé FP-4 AC pawe? supply, And for high- . zl?:qli'ﬂmfm f;": ““"fa L z )
The receiver front cnd features MOS FET and  Powtr operation from base or mabile, the FL-110 Awdio o‘.:;..;: ;v;\u?m:xrﬁded’o. e
Schiotiky diode circuitry for maximum sensitivity . solid state amplifier may be used to secure 100 Audla Qutput 3

and immunity from overload. watts of output power. Impadsnce: 4 ohms.

. - = - - A
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Dlvxsmn of 86235 Canada Ltd.,
" 3680 Cote Vertu, .

St. Laurent, Quebec H4R 1P8
- 514-337-7255

‘.‘

Y v

SERVING AMATEURS EVERYWHERE

YAESU

"FT 107Z Economlcal 901 Dlgital 614B Fmals '1350‘.,0‘0

FT-225RD, All mode, 2 mtr; Digital 1250.00 .|
~ FT-901DM, All mode, H.F., Digital - 1950.00
I‘T 227RB, F.M.; 2 mtr Scanner, 4 mem., 600.00 -
| .New Ham IV Rotor, 15,0.5q. ft; wind fosd" -
.. Steel: ‘Ring- Geat, Stamless Steel Drxve Gears, -
. Automatxc Pre- brake 209.00

Comm/Plus Proudly Intreduces the New Canadlan

Frequency Ceunter by Digi-Comm. 115V/8 digit/. .
. 0-600 meg/grystal time bhase/25 MV sens/Stab -
L part in 10 /acc to plus or mmus 1 count

2 M E E

escu_mscws HVi_30 _|

B Bandwldth oc 10MHz l LPS Triggering
B screen Zem @ B.Small Dimensions

MANUFACTURFD IN- W. GERMANY

NEW with x1 :

lNCl.UDING STORAGE

WE'CARRY OTHER MODELS ;;'

.x.‘

probe

p@“ Ca

A432:20T -

5%

-

NCR EASE MAY 1st

CUS[HICRAFF =
. A147 4 =2 mtr, 4 element9.0DB. . . .‘.‘ ............ $ 29.95
. A14711 —2mtr, 11 element11:3DB.:....... e s $ 44.95. - .

. ARV-2 _—ngoRangerGODB. sl 20 e i o8 A998 ¢
. "ATB-34 — Tribander7.5DB ........cccieiaieiann, $319.95

I} ATV3 - —10/15/20Vertical .. ooulsiiasceiogazna $ 69.95 .
1 ATV-4 —10:40 Vextical. ;c. iicodantals varden sdlers s ..$119.95
- . "ATV-5 . .. —=10-80Vertical. ... .. i v conniveraionans $149.95
Y. ;A144-10T — OscarTwistZmtr.......... ... cieie...$ 5495
& — Oscar Twist 432 MHZ $ 69.95




Kenwood's TR-7600 with optional RM-76

TR-7600 WITH RM-76

» Store frequencies in six memories.

e Scan all memory channels.

» Automatically scan up the band in 5
kHz steps.

e Manually scan up or down in 5-kHz
steps.

o Set lower and upper scan frequency
limits.

 Reset scan to 144 MHz.

e Stop scan (with HOLD button).

e Cancel scan (for transmitting).

« Scan for busy or open channel.

o Select repeater mode (simplex
plus transmit frequency offset,
minus offset, or one memory
transmit frequency).

e Select transmit offset
(=600 kHz/ =1 MHz).

« Operate on MARS (143.95 MHz
simplex only).

« Display indicates frequency (even while
scanning) and functions (such as auto-
scan, lower scan frequency limit, upper
scan limit, error, and call channel).

TR-7600 (only)

» Memory channel...with simplex or re-

peater (plus or minus 600 kHz trans-

mitter offset) operation.

» Mode switch for operating simplex or
for switching the transmit frequency
up or down...or for switching the trans-
mitter to the frequency you have stored
in the TR-7600's memory (while the
receiver remains on the frequency you
have selected with the dual knobs).

» Select any 2-meter frequency.

« Even without the optional RM-76, the
TR-7600 gives you full 4-MHz cover-
age (144.000-147.995 MHz) on 2 meters;
800 channels; dual concentric knobs
for fast frequency change (100 kHz
and 10-kHz steps); 5-kHz offset switch,
and MHz selector switch...for desired
band (144, 145, 146, or 147 MHz).

» Digital frequency display (large, bright,
orange LEDS).

* UNLOCK indicator...an LED that in-
dicates transceiver protection when
the frequency selector switches are
improperly positioned or the PLL has
malfunctioned.

10 watts RF oulput (switchable to 1
watt low power).

GLENWOOD TRADING COMPANY LTD.

278 East 1st St., North Vancouver, B.C. V7L 1B3

If you have not yet received our latest catalogue
write for your free copy, today.
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( 'ﬁ]q._;s"ciemiﬂé-ha,s"ma'de 'aAméjcr.-ﬁr'ea'kll'irbt.{gﬁ in small com-
uter-tgclinology which. dramatically reduces the cosl of per-

,.n%o’gal computers. By ige of cus_lgm-LSJ fnicro circuits, we have
wmnanaged t6 pit & complete ultra’ high.performance computer.

:| :-and all.necessary intérfaces, including the keyboard and power ¢ ’

[ O

= el

P R S

—

AWILT aspl,

szen$20£003njhégqﬂyg970$}-

- T AT T g

<| “Supply,, on a single printed circuil board: This nely computer
* actdally'has more features and-higher performance tfian some

home*aF, personal computers. that are selling today for-up o -
$2000, 1t is more powerful than-comptiter systems’ which cost

This new maching can gntertain ')"c_)ur._v'\fr;olé familywith $pec:
tacylar yideo games an

L)

"high. fesolution graphics’and stiper:fast BASIC; It ¢an help you -

with your-personal financés and buddet planning;made possible
by Its decimal arithmetic ability'anid cassette data storage. capa-
bilities. It can assist you in school orindustry asanultra powerful
_ scientific calculator, made, possible by its: advanced scientific

' verter tobe
unning. |

_"Far electronic buffs, Fully
assembled and tested. Re-
quires +5V, at 3 Amps

-and a video monitor or TV |
-, with AF converter tobe'up |

and running.

.

.-~ " 255
oxds % . > SNEUE S e : .

\
* y=Standard Features.

—~

B yses'the-ltra powerlul 6502 microprocessor
. B 8K Microsoft BASICIn-ROM .. i, .
. 'Full feature BASIC runs faster than currently available
: pe«l'sonal computers and all 8080:based business com-
et pulers. el ‘
M 4K siatlc RAM/dn'board expandable 10 8K "
prograimmabjlity s . NS
L] Ka"nsb s Cily standard audo cassette interface for high -
 reliability, . . 3 i .
Full machine code monitar‘and I/0 Ulilities in ROM .
B -Direct access video display-has 1K of dedicated memory
(besides 4K user memory); features uppercase, fower
case; graphics and gaming characters for an effective -+
screen resolution of Up 10 256 by 256 paints. Normal TV's
. with overscan display:abaut 24 rows of 24 characters;,
without overscan up to 30X 30 characlers. . |

o T :
‘B Avallable expander-bodrd features 24K static RAM (add}:
tional), dual~mlni-tlopp‘g interface, port adapter for printer
... and'modem .and an 081,48 line expansion interface,
= Assielmk\ublcrledilor‘and-exleddedmachlne code monitor
available. . o p 2

offers 15 other
hard disk systems. Call OMEGA Computing Ltd.

| 416-425-9200 for, detail..ipformations. .. -

“Cartoons, made:possible by its ultra -

Ohio ‘Scientific offers §6d-iﬁ%ﬁtfémgrkab{e_gew:qomp&ten{'

*% Challenger 1P $519 - "/ 2" o %
-+ Fully packaged with power = 0
supply-Just plugina
video monitor or TV
« through an RF con-
upand

R+ ‘Superboard 2 $419

B Fyll 53:key keypoard.with upper/lower case and use.r_' S

Interested iriﬁi%ﬁigéé%u§ystém?~Ohio S¢ientifi¢ . :
models. of, microcomputer systems
ranging from single board units to 74 mega ‘byte.

math functions and Bi‘zi_lt-in ““immediale’ mode which, a’_l.l‘ows‘..'
cornplex:problem solving withoul programming! This computer-
. can aclually entertain your, children-while it educates them’in

topics fariging from naming the Presidents of the United-States -

“ to tutoring trigondmetry all possible by its fast.extended BASIC, .

* .graphics ang data,storage ability.

he.Age of Affordable Personal
ymputing Has Finally Arrived.

-*.* The machine canbe ecoriomically. expandedtoassistin your .

business, remotely cantrolypur home, communicate with other +

-.computers and perform many-other tasks via the broadest line of

:expansion.accessories’in the m‘gcggc'omputer industry. -7 "

. This machine is'super easy touse because it communicates
naturally-in BASIC, an English-like. programming language. So,
«you can ‘easily instruct it or pragram it to do whatever you wanl,

. but you don't have to: You don't because it comes with a com-
plete software library on cassette. including programs for each
application sfated above. ®hio Scieritific also offers you
‘hundreds of inexpensive pragrams on ready-lo-run cassettes.

+ Program.it yaurself or'just enjoy il; the choice isyours: . - o

.+, -three ways.

- %% Challenger 1P'ﬁiSkA$1,779

Complete mini-floppy system
expandabie to 32K ‘RAM.
( 16K RAM'Standard config.)

ORDER TO P
“D.C.B. ELECTRONICS
“. < 333 penison St. Unit 3 ~
*+  Markham, Ontario
. Canada, L3R 224. -
416-495-1599

- - —t-

L’f These prices include import .

duty,federal sales ;tax & 90

days fuill warranty Service by ’

_D.C.B.ETectronics. Ontario >
"residents- add- 7% Sales tax.g
Price subject change without
notice. . ¢ -
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500 MHz DIGITAL FREQUENCY METER MMDO050/500 ;
ST = T T — -.." P
Specification,
Digit Height. .., = '10mm X
Display:Width . -~ * ' 45mm | 5
1. CaseSrze 3 _: 11‘Ix60x27mm '
) Frcquem:y Ranges :«045-60MHz - =
S : 50-500MHz
3 : % - 7 ¥ Smsmwty - o getter t&n ggo mVVR’f_\(AS over 0. ;05 50 Ml:‘z
. - o : ‘Betterthan mV RMS over 50 - 500 M z
!ADAIGPCF?AI;:I’.MI’:?:VEEG'I\JAEGN%EMETFR i S ol lnput Connector : 50 ohm:BNC'
: Input Impedance : 60 ohm
- - .| | Poweér Connector : "5 pin 270°locking DIN socket
|| Power. Hequirements : 'll 15. vohs DC at 300 mA approximately

A -

$150, : pieis T s ' General Descnptlon e

v Rocent advances i MOS technology Heave made possible the d A‘ of this exitremely
r it . . >
DS . *frequency meter which fur the fitst time offm the usera 1 mesns of §
o >l g 8 ‘A close talerance quartz crystatin the 5 MHtmnge wgethuwuh cMoes bmary divider integrated circuits

generate the accurate 400 mS gating period far.the main countér MOS.LS1 circuitry,
This LSI. circvitry drives a multiplexed 6 digit LED display dirough current ampl'lﬁers Tms display is fed L
. Trom an intesrndl store which Is.consta nlly upduud from the.moin counter register and thus the display is H
i andflicker-ree for a i y reading. The display uses the latest high efficiency red
* - LED' with a digit height of ' 10mm-and vve(all duplnv width of 45mm, .
This counter has two ranges which are selected by supplying +12 volts 15 one of two pins on the DIN socker.
internal diode swn:hung bnng: theinput in the 0.45 < 50 MHz range to & wide-band amplifier which drives a h)gh
speed TTL divider Tn thie main counter logic. On the 50 - 500 MHz mnga the diodes switch in 2 high speed ECL
pre:fartr and the, dm:mal po-m is changed accnrdmgly

Box 6266; Station 'A’ ’ ’ * + Alowangle AT cut quartz crystal is used glving a'typical xumpemuu smnlny uf 0.5 ppm per degree C,

GPeters

. E{aélronlcs Lid,

2 Provision is made for setting the crystal frequency, and the accuracy of reading is nmmnll better lhan 200 Hz
to, AW 1P3 9.the crystal frequéncy, v g y
-l 350 MHz, or2 KHzat 500 MHz. o
(416)-423°9446 alter 1700.EST = | .- * The counter has reverse polarity-prateciior and'G s sati ity from a nominal 12 V DC supply.

Asultahle § pin DIN' pll.g is suppllrd

SWAN 100MX
80 thru 10M ...
1 'KCreadout .
"built-in noise

' KENWOOD FM/SSB .
KENWOOD Transceiver- TS 5208 ‘_l;:-r;OOSP

150thru10M % )

RX-110 Recelver i
; - 110 L Low Powor transmit. modula. N
& TL 922 8 OEER, TX 100-H High Power transmlt modula

_KENWOOD Transcewer L
TS-8208S 160 thriy 10M

KENWOO '2M_‘F'M:=;; d -
s KENWOOD2M FM . - s O --TR-76°° ; o » 210X 80-10m solid-state Xevr .,
TR-7400A o e sy L Sy g sl iy e .

’

IN STOCK ot GLENWOOD TRADING COMPANY_LTD
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Twmnmg Classes

“Each year classrooms in Ca.nada send .

apphcatlons to their provmmal educatlon
departcments to-be ‘twinned’ with-class~
rodms ‘in’ other provinces. They write
lettel's; - send -pictures and: sometlmes

(but I-suspect-not foo often) get to talk.

to-each: .6ther by Amateur radio..

+This seemed to me to be a good o

‘chance to*expose Kids in their early
teens to our hobby (most ‘of them think

1t’s CB) so I wrote to the Ontario Min- .

1stry of Edutation and suggested a more
systematlc method of- paxrlng oﬁ Ama—
* teurs and classrooms.

" Thé system I suggested works as
follows: - -~

1) The. Munstry s coordmator rec- o

eives an’ applieatlon from, let’s . say

C I

Any Cana.chan Amateur who is willing
: to take his portable rig to. school; or
“ have- about a half dozen kids visit his
shack to (talk to’ students in another
provmce, is requested. to. send a QSL

~card or note to Bob Hulme VE3DNG,

"Box 430, Temagami, Ontario POH 2HO.. |

- On the blank side of the“card-list the

" bands you can use and the modés: (AM, |

SSB, RTTY, OSCAR; SSTV)l fo - help

match you to the Amateur in. the other |-
Our Ministry . of . Education
coordmator ‘Seems .

province.
“school ‘to school’

quite interested in helping me match ap

classes and Amateurs.

&

Calgary, asking for. a- “twin’ classroom o

_ in Ontario. :

2) .He looks at hlS list of cmes in |
' Alberta where there are Amateurs w111- .

ing tor partxclpate

‘3) He looks at his s1m11ar hst of*
Ontarlo cities and pairs the Calgary'-
' class having nearby Amateurs wﬂlmg 1:0 £

: help

-4)- He sends the Ontano class the -

_usual ‘your class has been-twinned with

? letter, and-includes a sheet giving
my .address and an offer-to identify-
nearby Amateurs willing to provide radio
‘communication between classes.

The "quéstion arises as. to where he

géts his lists of cities. withwillinghams. =

This is° where CARF, I, and our Grade
8 class come.in, If you wxll runa notice,

. and: if Canadian Amateurs who are will- -

ing to help students commumcate tand

. Pe exposed .to Amateur radio) willyol= .
unteer to help, the: Grade 8’s and Lwill
- sort ‘out the hams and make up lists for -
the Ministry of Education ‘twrnmng co- °

: ordmator to'use. How abhout 1t?

vy .

Temagaml, Ont, .

S (Orlgmal 1dea. Bob ——here’s the not- )

ices). - - - o e
a.pril 1979 12 s ° £ .

) Bob Hulme VEaDNG

Antl- Sovnet?

Keep up the good work I am sure
when Canadians get more ‘nationalistic

you ‘will be further acknowledged. Some

technical articles would be appreciated,

.. Harold Beamisk: VE7TAAH
(I‘lgured you had CARF mixed up with

- the John Birch Society, Harold until in
a, stroke of genius we figured you were

© but let’s not have any more anti-soviet ..-
tirades as written by VE1??. Mostpeople'. 8
have a-hobby to temporamly get away

from politics. 3

" snipihg at Peter Ruderman VE1PZ:and -

his' recent’ story on: ‘the - Russw.n buzz

is anti-Soviet?

.... that’s stretching it,
.OM!).. X .. T o

French TCA

Congratulations on the new' look —-

_saw and its Yadiation -effécts ot lack'of
them. Beefing about the:Russky buzz saw. .-

- _TCA is indeed very interesting. ‘A friend -

“of mine, F6CIJ, Maurice in Roeze; near

* . Le Mans, France, is also pleased to be
' . .an- associate member and has asked ‘me

to extend his-congratulations. - :

As: TCA is serving the needs of 9.11
Canadians; would you have spare. room
. for a French article every month? :

Claire Bell VEZDDR

(Thanks for idea, Claire, It has been '
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N TCA welcomes Letters to the Echtor. I‘or speedyprocessmg, :
e * send correspondence directly.to Doug Burrlll VE3CDC Ed-
, 1tor TCA, 151 Fanshaw Ave Ottawa Ont I’ 1H BC8. © .-

looked at before but the - only practlcal

. golution' is 2 Frénch edition of TCA-and’
. that, unfortunately, is beyond ourpresent
resources. Claire, by ‘the way, was-one -
of the ‘anchor men’ who kept in contact' _,

. Wwith Willi de .Roos “on his epic North-

»

i

: constructlon and. . use- of
pieces of: equipment (other “than the rig

‘west: Passage ‘ddventure.last year, rep-
orted m our J anuary 1978 xssue.)

You re Welcomel

Although I have rbeen an Amateur

A only .about . two: ‘years, the time spent in -
? Amateur ‘padio to- me has been well spent. -
i 1 have. enjoyed.the fellowship of other

‘Hams. from around. the world-and the .
theill -of - accomphshment in the design,
the . various:

proper) that this LID:has been using. :
" .Becoming a Lifé Member, in CARF-.
28 ]ust one of my ways of .saying Thank

. You ‘tp Amateur Radio in general .and

CARI‘ in p_artrcular

Edimond ‘CHIP" Schoenherr ‘

. VE3JLIL .
. Metcalfe, Ontarlo S

Justlfylng Amateurs #F

. Here is an interesting letter from

“’south’ of the border on the” subJeot of
-,—WARC 79" from ‘oné’ ‘who 48 ihvolved -
Aofftclally with: the. Amateur input to the
- U.s, government The writer, Henry Ruh

WBQWWM ‘i§ exécutive secrétary of the

L U.S: Federal Commumcatxons Comm=""

1ssxon’ s Adv1sory Committee on Amateur
Radlo for WARC ’79." He' commnients .on-

: the story in our February 1ssue, “Must
© our I—Iobby be Justlﬁed‘?” '

.{'

¥ % -". “The questxon of whether our hobby
" ghould be' justified (Amateur radio) is”

‘not. an; e1ther/or problem:. No? is the
answer- simply “yes” or+4°no’?%, -

¢‘Our hobby is'a luxury of our 01V'11-

ization. ‘Boating, basketball, radio, phot-

‘ography, etc., are all-unnecessary which
5% does not mean that we ‘Wwould llke to do

' without them, but’ they contnbute nothmg .

to cur basic needs. = "

“We enjoy 2 great level of luxury
actlvxtles which many- nat1ons ~do. not' s
have. Indeed; the. undeveloped nations
seé no logic in our, Amateur privueges
at all, and would just as soon do us out

. of them so that, they could. use the fre- .

quenmes for their purposes whtch are

K generally ‘political, military;. propaga.n—

da, or mternal commumcations

" “The question of whether or notr to -
build or buy is also not .an either/Or_ .

situation, We need Dboth modern rehable
equlpment which’ can be- depended uipon
ina crxsxs, and we need experlmentatlon
and “tinkering’ which will’ increase the
individual’s knowledge and understandmg 3
of the_prmclples and practices- -involved,
80 that if ‘modern reliable” equipment

Tis not avallable, we' can make do ‘with”
. make—smft whatnots. ' ’

3 “Amateur radio” uses a natural res—

~ ource; ~however, while there. are many -
- sourges, for-oil' (at.a price) thére are ho
ofher’ spectrums’ of frequency “bands.
.As such .we have to' share, and dlstrxb—,

tte. on 4. prxorlty ba51s those frequenmes
‘which are available ‘among all users, If

~ £as and ~0il become acutely. short in the

future, ‘we.will have to allocate gas'and .
oilon a prtorzty basis. This will’ quickly

kill recreatlonal vehleles, motor races,
“ete, == unpleasant but. tfue: The world.-

has..a need to communicate, and the
prlorltxes of the othér  nations do -not -

Alnclude ‘squandermg’ valuable spectrum §

space, for personal- pleasure hobbies’.
For example, you would, not haveaspark
statlon opera’cmg on’ 20" metres today

‘since it would: ‘Wipe, out most of the band.

“Spectrum conséivation techmques
of . many types are employed so that, -
wh11e ‘Wwe can. all be a littlemore squash— :

ed together; We are. st111 able to comm-
-umcate .The problem is. to retam what=
.few frequencxes we have Ieft

“Therefore, we need to establxsh"
some prtomty to the uses, mcludmg

Contmued overleaf
april 1979 13



Amateu.n, for.the frequencies. To estab—
. lish the prmnty ‘list, .we. need.to know
what - sqcial, economlc, ‘political and

techmcal v«lues ‘are available “from each % A

user’ Some, such as themilitary, broad-
casting and safety services, will take -

precedence over. -others, There, :is 2. .
question also of-.. amount how many"*~ A

broadeasting, how many safety, how many
military frequencies are.enough. Then
the. utility..users,, ‘cabs, mobile phone,
.and' other non-emergency uses fmally, .
technical and hobby.
,; ‘“As there is more andi morepressure
from*large. user groups, such as:CB
(GRS), land-mobﬂe, and’ broadcastmg, &
it is necessary to re-divide the. pie.”
Unless you have the economic, clout. of -
broadcastmg, or. land ‘mobile, or:: the
political clout of these, ,groups, to. mmply'
* ‘do_ it because .we liké it’, it.is-gdingto .
.net:. you ‘a big- nothing. There.are few
..sacred’ cows when the hogs are jin the
trough. ~
. “Amateur radlo is Justl.fled ,by what_
it contributes to the welfare, security
and technology of Society. Our emergency
-communications ability, our immunity to-’
sabotage or other disaster, our. ablhty',
to oveércome. hardships in order to com-

unicate, our ability to- provide free .
research and develepment of technology, .

'.'and to discover mnewer and better: or-
more cost-effective ways of doing things.

© ““Unfortunately, Amateurs are not

. politically motivated. At every ‘WARC-

conference, Amateurs ‘have. lost parts

- change this :go-round. We will always

Vuses 3 -‘-'.‘

-for ‘the Amateurs in "this go-round at

WARC, and in 1999, we will be lucky to
retain -any-- frequency ahove 50 MHz, .

‘unless we* ]ustlfy’ ourselves to our
‘society: - : :

Which are: supposedly not good for other

of the. spectrum. This. trend’ Will not

' have the leftovers, ‘these frequencies_,

it & predlct losses in HF, VHI‘ UHF -

“Inasmuch as raw numbers are im- °

f)resswe to politicians who know nothing
’ about technology (they' understand 10,000
voters but not 10,000 volis), it is also

'politlcally expedlent to simply say, we:

have “10,000 users' on this frequency, )

_ -and it ‘would be uneconomical fo move - :

"them: .to -another frequency. Thus, the.
.attempt to populate the.upper frequen- -

cies with -CB; licence-free hams anhd-

-

_such. :We 'may not like :such motives

but pohtmally it is a trump¢ard in the

process of pie=slicing, Just.try to move

 the .broadecast statlons to new frequen— .

mes! " “

. “So in the end, it is not.a questlon':‘

of why we need to justify our hobby, but
? how can we ]ustlfy our’ hobby 3

provides-a benefit to socnety How much? ~ %3 -0 . v ' Henry B. Ruh

benefit we can show (justify) will: deter'- 2 e

mine how .much of, the pie 1s served to
our table '

.‘u'g,

(So 1t’s back to stamp collectmg in 1980

£ B o Henry?)

R T N
s - I o

Nohce

General ‘Meeting of the Members of the
‘Canadian Amateur Radlo FederationIng,
will be held in Ottawa on Saturday, May
i 26 1979, at 9:00 a.m. at, 4 place to be

% ,,the parpose of receiving and con:xde;mg
the Operating Re\)art an’l F indac tal State-

1:Number 2 .to provide that all Directors
,of tha Federation be eleécted by the Full

ters Paten. to chanrre the namo of ‘the

. .
) & o g

Notxce 1s hereby ngen that the Annual

’ announced Jin the next issue of ‘TCA’ for
mem, revising section 4 o‘ By—tav ¢ ¥

1 Members, approvmgSupplementary Let-'

| | Annua I.General . Meetin 9-& -'

vy

.Federation, to include.thz fame of the
Federation in Freach, appointing Audit-
‘ors and transactmg such,other business
© as,may properly coms before the mzet-

ing. Those planning to.attend the Meeting |
should’ advise the Genéral Manager of |.

the Federation by May 14, 1979.
A Dated at Ottawa this 17th day of Maroh
1979

ke R ” Jo'a-n"Powell VE3FVO, !
s © " Sécretary. - _

D) ; . 1 %
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‘news

roundup

Pollce tadms:' g0 'data ¥

| !. Developed by .DOC ‘and the RC'VIP

- in conjunction with the Vancouver Pohce

Department’s its new mobile radio data

- system is the flI‘St operational system of

its kind. in. Canada It is a:revolution in

|- pohce -tactical communications.

.. ~-Patrol cars in.the Vancouver system
have small, ruggedlzed data entry; e~
trieval, and chsplay packages mounted orl
vehicle transmlssmn humps. These
packages ‘have. full alpha-numeric key-
boards and 9”-by -3’», display. screens
for mdéssages ‘of up'to six lmes, each

1 conmstmg of*a maximum of 40 charac-

ters,
“The system ehmmates the tirhe- -con-
suming’ necessxty of. pohce radio dis-

patchers having to serve as middlemen ’

for patr olman’s _enquiries concerning

-such matters as stolen cars .or wanted :

persons , -
~Voice channels used by most maJor

2 Canadlan police forces' can frequently be

'so congested with peak-hour-radio traffic .

ithat officers have tofiguratively ‘‘stand-

. . Canada.
.have to be found -~ taken awayfrom: othér

m—lme" to get on the air -- sometimes

“éven in hfe-threatenmg emergencies.

The Vancouver dispatching channels .

~ ‘will niow be much less congested, while |

field - officers will be 'free .to -make as
much use of instant computer power as
they wish..

* The system makes the patrol ‘car
officer more efficient, giving himdirect,
instant accéss to'needed informationand,
ending much unauthorlzed ea.vesdroppmg
on poltoe commumoatxons.

. "There is-.another advantage mherent

“in the digital transmission used by the

system: It conserves radxo frequency

i spectrum

. Demand for frequenmes is so great
that saturatlon points have almost been
reached 'in densely-populated regions. of
Either new frequencies will

-radio services, such as television -- or
more efficient means of using existing
‘frequencies, .such ds ‘MRDS systems,

developed and more W1dely used RESIC

WEARC NEWS i

" Pinal Canadian proposals for WARC

: °79 appeared late last month with both
good news and -bad news for .Canadian -
N Amiateurs. A note of caution, however, °

" when reading this: fhe proposals are

just that .

. Canada’s delegation to Gen-

. eva in September will work out its pos-

ition from an amalgam of these propos-

- als and changes, if any, in view of prop-

osals received from other- countnes

- The fmal outcome, -of course, is any~
body’s guéss. ’

1 10100-10300 kHz, 24000-24500 kHz and

Three new bands are proposeéd:

: 902-928 MHz. No change to 2, 6, 10, 15,
or 20 metres. Changes would make 160

T e

‘metres from 1800-1900 kHz. exclusr.ve,
6900~7100 kHz exclusive, worldwide on
40 metres and promote Amateur to

| primary service 'on 220-225 MHz. The

accepted.

proposed amendment to ITU regulatlon
41 which would have deleted the manda~-
tory code requxrement which was in

© _“the last draft, has 'been”dropped. An

Amateur request to allocate 10 kHz of
HF. bands to emergency use in the eveht
of large-scale natural disasters was not

% % % -k ok X :
Althouch on an mternatlonal basis
the Ca.nadlan WARC 79 proposal left

. the 450 MHz band as it is, in a domestic
re-shuffle of frequencies in- the UHF

bands, Amateurs are. ‘to lose 420-430

‘MHz to domestic. commercial usérs and

are. to get the 902-928 MHz allocation

.at the same time. These allocations will

be effective as sconas regulation changes
can he publ ished in the Canada Gazette. .

. This-could take as long as suc months:

/..

april A19’Z 9 <15
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vnscmrs QSI. Gard Gontest

Back in our September 1ssue wepub~.._
lished ;a notice of an interesting and
drfferent ‘QSL Contest’. VE3CGU had .

set up -a "panel 1o judge entrants, ina . .

contest to defermine the three best card
designs subrmitted. Closi ingdate-wasJan=.
uary 1 and entries were gudored on ‘the'
-| basis of orlgmahty, ompleteness of,'
mfermat:on and good’ design.- 5
Prizes were a Nye hand key for #1,
a Bill Orr Wire Antenna Book to #2, and
a Callbook Radio Amateur World Atlas
-to #3. CARF has donated a Regulations-
Handbook to each winner and one to the
honorable mention who came fOurth
Here’s Glen’s report:

Well, it’s all'over but the shoutmg" e
We've Judged the cards and’let me tell . "~

you, it was no easy task but, we finally

have three winners. -In erder they ‘were . . ™

VESKQL VESKLA and' VE7PB. o
- There 'was one change to the listof *

Judges Fred VE3ZL ‘was unable. to'be."
here a's he was.in Florlda, 'S0 Norris A
‘MéEwen VE3FBQ substltuted The rest.'_, e

of the info is unchanged. :
We had ]ust under 100 submlssxons

cept P.E.L, Labrador 'and N.W.T. Sur-.
pr1smg1y, we had more entrles from the

Yukon than from Alberta There were

‘many exqellent designs submitted and |
we. arer'very -grateful for the response |

from so many interested Amateurs.
The ]udges selected those cards which
théy thought showed eye-catchingartistic
_ layout, completeness of information and
distinctive design. On¢e we got the fihal~
ists down to about a dozen and a half,
we discussed at length the relative merit
of each card and eventually narrowed
selection down to four cards. It was

inteéresting to see whatdesi igns were fav-_<

.oured by the various judges. . i
The fourth design from VEBDQ get
edged out in final selection but we felt

it should- receive an honorable. mention:

although there was no fourth prize.

‘Winners have been informed by mail
that their prizes will be.sent direct
- from the dealer and from CARF,

We enjoyed judging thezéntries as it

“showed a good sample of deSLgns Per-

-I!d like' to, get my card into a contest
;,‘:somehme to see how it fares!
Glenn McMichael VE3C GU

.

ELDEN FREEMAN

519 VESTADRIVE
TORONTO ONTARIO, CANADA
MSP 3A9

‘haps at a later date, some 6ther group '
‘will: See {fit to sponsor another; QSL; card |
desxgn contest, It seems a popular thing

. o to' do and it generates a Tot of intérest. |.
from: just about the whole country, ex~

—
R T,

P Tt e o
.

O T
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~ wwiorw 5 Band CANADAWARD

“10 9 8 7...4 3, 2, 11 Julyl 1977

and: CARF’s new CANADAWARD was

Jlaunched.

. .As an. avid awards chaser Idecxded
to. go after the No. 1 certificate on 14
MHz. After all, 20-metres was about the
only band you:could count on for fau'ly
reliable QSOs to all parts, of- Canada in
the summer of ? 77 ;

Work all the provineces and terrltones
in VE land; it sounded easy. But wait!
Where' were: Canada’s more than 18,000
Amateurs, _Certainly not all on 20 metres
-or any. other HF band. either. What-I
thought would take a few hours did take
longer. Censider the fact that Canadian -
Amateurs.do try to. enjoy the limited
summers ‘we have. Many prefer the out-of
-doors, golf,’ gardemng, BBQ’'s or what-
ever, as opposed to sitting in ahét:shack -

tuning the bands. And then, thére are -

holldays for ‘many of us and .;: the few,
active VE8/VY1 Amateurs; It took untll
July 13, 1977 to finally track down a
Ujkon contact. (Thanks Vie-VEBAM) -

Actually, I found the Yukon to be the last. .
" one. on every one of the, five bands. As-

it tirned out, VE3GCO received the num-. .

ber two 14 MHz award. Number one-went -
,to.another Amateur whofound them allby. .
July 4th!’ Cobgratulations.OM!. . . - -.
Working . towards the Five' Band
Plaque was sométhing else. Hére are
some of the observations, frustramons,
and suggestions from’ myowneffort. .
april 1979 - 18 '
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Garry V. Hammond, ,
VE3GCO &
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Frrsﬂy, you’1l be surprxsed at how
many Canadian Amateurs .do not have
five Band capability. Most.have 2 and 80

and something in-between'butnot always, -

hi. . T suggest using 20 metres as’ your
.““base’ band. Often, but not always, your
20 metre contact will have a triband-
beam so it’s simple (?) to change to 15/

..and.10 metres. Now .that the selarfluxis

up to 175-200. plus you’11find it relatively’
easy -to make contacts on these ‘upper’

bands. Back in ’77 it was in the 80’s and’”

90’s and when it reached100.plus accord-
ing-to WWV I.was trying for QSO’S ‘on
21 and .28 metres: for sure! g

When you ‘arrange to GSY to: another
band, e.g. 21.200; 28.400; 7.175; 3.750

. MHz, etc. It always helps to choose-a

frequency which can be checked easily.
against your crystal calibrator: If you
' ‘have-one of the new broadband rigs with
_either no or minimum’ tuning you really
‘have it.made! Don’t forget fo designate
who will do the calling, who thelistening,:
.~and for how long. (Five minutes should
ke sufficient to allow for tuning :and the
determinatlon of propao*atxon )

- -*.Band switching is. often fing for' at
1ea.st two or three.different band con=
-tacts. However, it may‘be necessary fo71-
youx to set up schedules-for some of the,

. other frequency bands, especially on‘40 .

and 80 metres. Keep in"mind the great
longitudinal extent of our large country ...
»remember wethave seven different-time




VE3IZH &
VE3HLL on

- tower working.
.on seeuring
the TH6DXX .
‘at 50°. The
second beam
is a THS at
40°.

‘zones! So, when setting up a sked know
-your times and the bands .. e.g. Will
Radio Moscow, Tirana, or Pekmgclobber

your choice of a frequency on 40 metres-

or will you interferewitha neton.another
hand? Be considerate teo! If youwant the
+sked, YOU should be prepared to make
the. sacrifice and to make it as easy as

possible for the other op. Choosé a tire °

that suits both of you. (You should hethe
one who gets up at the odd hour if nec~
‘essary, hke my last.80 metre contacts
with the N.W.T. and Yukon were at 0120
hours local time. With the help of a'couple
of VE6 and- VE7 stations who located
Whiteherse and: Yellowknife stations we
_ chatted until propagation changed and al-
lowed a.short ‘““window” to those VES,
VY1 areas of just 15 minutés ... 55 re-
ports were exchanged, thanks expressed,
and in just a quarter of an hour we each
disappeared in the hiss of a dead band,
I suggest that most schedulesbe arranged
for the weekends. Don’t forget that

various nets can bhe useful in locatmg'

stations for skeds ... and he sure totune
the contest weekends-:of SS, CanAm,

ARRL, etc. You’ll often find Ganadians

on bands youwouldn’t normally hear them
on, = : . B

Be versatile ... 40 metres proved-to
be the. toughest for me.,. as it turned
out mére than half of my 7 MHz QSO’s
were on CW -... including the last two,
VESRR and V YlBT. "SSB Or an operator
With only anAmateur Certificate were not
-possible at the time of those two contacts.

- For all contacts, a TH6DXX beam
was used on 10, 15, and 20 and simple
inverted V’s did the trickon 40 and 80. An
SB- 200 'amphﬁer was useful on40 and 80
but was- not necessary onthe HF bands.

A}

.

.

I'm pleased to say that QSLm_g 'the

. sixty contacts was relatively edasy. Mul-

- tiple~-band contacts really ranup the total
and cutdowr on postage costs. Many op-
erators sent me their, cards even before
they received mine. That really is the
Amateur spirit! But, .do keep in mind
though that the operators in relatlvely
rare VES5, PEI, VO, and the Territories
deserve aself-addressed stamped envel-
ope (SASE) ... that’s easy enough to sup—
ply isn’t it? -

©  Be sure to keep cheoklxsts of worked

and confirmed stations by band, In that

way you know' exactly where you stand
and what you need!

Peter. Driessen, VE7TBBQ, the CARF
awards manager looks forward ‘to. your

application and cards hut he sure to *

che¢k to see if the QSL’S haye been made
-out correctly Pve had to request dupll-—
cate cards from a few operators worked
to replace-a small number of cards

, carelessly, made out to the wrong call sign

or for the. wrong band or with’ insufflment
date; éte. '

The CANADAWARDS are beautiful
“-certificates. CART is to be commended

for offering such a uniquely designed,

series of diplomas. Anyone earnmgthem
Will proudly display them.

You may be interested to know that
the order in which I finished the fwe
bands was 14., then 21:, then 3.5, then
28 ‘metres and finally 7 metres.

Yes! There.is a challenge to work
ALL of Canada. However, itis attamable
and with the sunspots in our favour, now
is the' time for You to work on your
* 1,2,3,4,5, or evén 6 or' 7 band CANADA-
WARD’s cer*lflcates or plaques (:OOD
LUCK' s B
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On June 10 19 VE7R%C on Mount
© Arrowsmith 'in B. C_ becen using solar

. cells to.charge the-stdra‘.ge batteries -

. running- the vepeater. Sites that could-
supply hydro would not give suitable
coverage -outside the Alberni Valley, so”
. & peak at 3600 feet near Mount Arrow-,
smith onVancouver Island was selected.
One year garlier, VE7RAC had gone"
- on the air buf kept running into Murphy’s
Law, ending up belng off the air for the
_ winter. -
A windmill has been bu11t and taken
up the'hill to run a charger, but where
-was the wind? Gusts eéverywhere except

at the. repeater site. The gas—powereu :

,generator needed a whole day’s time o
top “off the bhatteries. All this while,
. batterles were - being - packed -up every
.. ten days to keep operating-and volunteers
© Wwere getting harder to find each trip.
Tinally, a.long came Old Man Winter and
snowed the “site in, ending .all attempts
and VETRAC ‘was off the air for the
duration,

Solar’ panels - had been considered
when. the repeater was in the original -
. planning . stages and now seemed t6 he
the only: solution. Two’ panels, fully
assembled were purchased each rated
gt 14.4 volts 1 amp-and hooked to four
six-volt low spec:ﬂc gravity batteries
which- are in 'series parallel supplying

. 200 amp hours. Measurements at the -

site show a maximum of 1.8 amps from ,
panels to battenes under dirsct bright
sunlight; in fog or drizzle or ‘Wwith the
‘panels right in the clouds, from-' 59 to
' 159 mi illamps, giving some charge even
on the worst days
In order to kéep current consumptnen
as low as possible, the whole package
was gone over, with fantastic results.

ICs were replaced with Cmoss lowdrain .

 (also necéssary in the cold weather), the'
final stage of the transmltter by-passed,
- and the receiver put on a Jpulsing sys-
.tem, cominw on_ Zor 1/8° second every
three seconds then shutting down again.
‘Along with other alterations, this gave
- a standby current of of 10 milliamps
down from " about:’ 150, ‘On low “input,

because of by-passing the final stage, ’

the EiRP is about 8 watts,
april 1979 - 20

Sun powers VE'ZRM

" degree of conservation. On'‘the shortest -
- dayof, the year, the batteries’ were down .
. 3% thh about one hour per day transmit.
time recorded. The site is sndwed in
- again buf this time we are siill oni'the - .
_an- and hopefully the ca,temes are up :

'panels .80”much. so;" mors ‘are’ being
. added with au*o—patch telemetry, and-
‘whatever \else we ¢an' think of,. to, he

“smith® Amat’eur Radlo Club, Box 245,

_ range of -any of the B:C. nets on 75
vmetres, -give someone here a call and

- be of whateyver assistance we can. . \

news bnefs .
‘ications backbone for an EMO exercise

_Central -and Easteri Ontarle Local EMO
- corordinators, assisted by federal auth-

- béing hit with fees of varymg marrmtude

-Durmcr the) longer days, the pa.nels
keep the batterles ‘bubbling happily, how-
ever  the snorter days -3till neéd soms.

agam with the longer days. .. .
Overall we dre very pleased wrth the

mstalled as pOWer becomes avmlable R
'Anyone using the. repeater m1<rhf:keep
in -mind the pulsmg system uséd on the
receiver. In order for your call to he
heard cempletely, your mike must be .
keyed for at least three -seconds to allow
the reeexver to’ come,_on;. then make jour
call.. . ' . .
hs more infermation is desired. by : i
mterested parties, write to the Arrow-

Port Alberm B.C. VoY 7M7 or if within

we Wwill try to answer your questlens or

4 .—V.E’?DGQ e A

RS

Amateurs w111 provnde the commun—

L e R

in Ontario slated for May: The simlated
disaster will be an earthquake hitting

orities, will carry out the exeréise. The
provincial “governmiéent has" dlsmantled
its EMC radio system $o Amateurs a:nd l
GRS ops will fill in the crap . ey

4§ 2> O o E
. *._e'.* ’_F.. 5T *‘ * *

kot '\» veat -'Na.'-

Amateurs a'nd GRS' ops escaped an
mcrease in station- licence fees" set‘i‘er - :
Apml .. DOC operates on-a ‘cost’r€+ |
covery’ basis. and other services are . - 3

~ of
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The basic GSON was descnbed in: Part
1 last’month, and-it was briefly mentioned
that the overall length can be shortened
by adding: a loadmg coil "and- eéxtension
at the (electncany) far end. There isa
Alittle .moré to it thah that, as the exten=
sion can ‘also be used to change the

; LT B
B o oS
De‘sigﬂ : s
Frequency - A-B . _B—'C
1.8 ~ .44 . 116

: Shortened version with loadmg 0011 and extensmn

.

1.8 s I 84

THE LOADING COIL .

.G8ON does not give-a spem.ﬁc value
for.the inductance of the loading.coil,
which is quite understahdable becaiise = °
the value required is dependent upon °
several variable conditions -for example -
the height of D-E~F above ground, and .

+ end loading effects because 6f the phys-
ical surroundings. Also, as far as use
on 1.8 MHz is concerned, there is no
special merit to the length given for
E-F. Eleven feet happens to be a useful
length for changing the phase of the top-
and bottom _portions on the higher bands.
i+ It is best to understand what is to be
-achieved, and do whatéver is convenient
in your own particularcase. To maké a- .
loading coil effective there mustbe some
length of wire beyond it, and at 1.8 MHz,

. , , {The second,a‘r'ticle in a -se;"ie's by Bob
g T e Eldridge VE7BS.) = . .

p‘hasving' of .the parts of thée antenna on

' so'it warrants' a: separate article.

- more turns you will need oh the coil -

" wire by a very small amount ‘may nec-

.in the size of the coil. This would in-

LR

bands higher than the ‘design frequency’-

Just to recap on the hasic- design,
here is ‘the original antenna, shown in.
. dotted lines, with the extrd pieces now
to be. dlscussed shown in full lines:

.

i
X! ;
1.
t |'
Loa gy
cD ' H -'B-F ...
(vert) . -
33 5-10, -
z = \
cseetert . .. -

0. ' 5-10

11 feet 1s about as short as you could ‘
go... The shorter . the “end-section, the §

because of the beneficial effect of the §
very presence of the end-section on the
action of the coil, a shortening of the

essitate a surprisingly large increase

crease the voltage appearing across the §
coil, and make it necessary .to protect :
it moré carefully from dirt and the
weather..Make the end- section as long §
‘as possible (up t6 a maximum of 25 feet
if you. want to'have ‘some latitude for §
adjustment in the coil) if 1.8. MHz. is
the band of interest: -
The far end of the antenna is a high - :
1mpedance point; the point at which the i
. aprll 1979 = 21



direction of current revelses So, to
achieve a current maximum at point X,
the electrical length X-D-E= coil-F must

“ be a quarter' wave or an-‘odd-nimber of
" '.quarter waves, The physical length: is.

dépendent on proxxmxty to the ground

-: and the nature of the surroundings.

h A roller inducter like .those used in

.- the 0ld surplus Command sets or. supphed
" now-for transmatch constructmn is-very

-useful to find the  right' inductance to’
shift the current maximum OF minimum

- - into, point X; othérwise 2?’ diameter coil

stock with shorting clips will;de the job,
- ‘maybe 47or 5- mches at 8 or 10 turns to

¢, the inch:

: You .need a good msulator on the end
of the total antenna. . 5

... FINDING THE MAXIMUM ¢
".- CURRENT POINT - ;=

The best wdy to.measure current. .

without bredking the antenna is to shunt

a " portion of the wire with an RF am-

- meter (t,he old fashioned hot-wire type)

~_ora low-voltage incandescent lamp, hke
thlS U’

o 8 wa Meteror
.0 X lamp »

_.A'djﬁst the Ioé_dihg coil fc;r_ maximum - -

. brightness (maximum, current) with the

" measuring device straddled across point

X. If you are using only a few watts of
“-..power for testing, you will have:to by~
- pass four or five feet of wire to .geta

. glow’ --aim for a yellov_v' coleur as it is

~

easier to see a change. Some people -
say it works okay with a continuous loop
coupled "to “the wire, convenient if using™
msulated wire, but :I haven’t tried.that
method myse]f The, adjustmient is not

*very critical, and when you have estab-

lished how many tarns you need’ you can

replace the adjustable coil with a perm- -
: anent one.

I you are really keen on giving this -

antenna a try, it is not much trouble to’

actually bredk the antenna at X and put
a small lamp in series; then after notes-
have been made. of the coil settings and -
extension lengths for various  phasing

' conditions the lamp.can be permanently. -
.shorted out. This is useful forsearching .

for: current minimum at X. when you
want to put the upper and lower wtres
in phase at. the higher freqw-mmes (lnke
using the full size antenna on 3.5 or 7
MHz), s
SPECIAL CASE OF THREE
HALF—WAVE OPERATION

GBON discusses the- -operation of I:he
7 MHz version on 21 MHz with typlcal
British humour, He says, “One istemp=
ted to sacrifice a white cockerel before -
switching on the rig’’. Draw the current-
direction arrows for y0urse1f and you
wdl see Why. |

“But 2dd an 11 foot section at E-I‘

_without a loading coil, and trim for.a
“current minimum-at X. The upper and
lower wires are now  in phase, and the

pattern will be something like that of a-

- smgle'full-wave horizontal but with some

gain:

USEFUL- FEATURES OF THE GSON ‘

There are three major advantages of

* this- antenna at the lower. frequencies;.
for which it was originally designed. - *
1 It can be fed at. a relatlvely hlgh

¥,

wavelengths gl

o i
, % i
N
i _y,;...
. ) 2 ‘\ (& Y >
'\~ —.\ - e T k; .
yﬂ?\ l Effect of changmg total length from 1 1/2 to 1 3/4’ '
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impedance point, which makes the qual-’

ity of the ground connectxon much less -

eritical; .
2. If radiates vertlcally polarlzed
S1gnals at a usefully low angle because
of the h1gh current in ‘the vertical por--
' tion; and the fdisplacement -current ef-
fect’ of the out—of-phase portxons of the .
basic hdlfwave bent in the right places.
3. It works well over poorly—conduc-

tmg ground whxch most of us have (m
fact, . it is. reported to. be dlsappomtmg

© over good ground). i :

. It also-makes a useful model for

" discussion. of .the-effects of moyving the
i current and voltage nodes .of an antenna )

" into-différent places for dliferenteffects,
which is..the .reéason. it was chosen as

the. flrst desxgn to ‘be dlscussed in thr,s
serles TSgE T sy S *-, . ot

’ iy, gk gt

In spite of some Amateurs deploring
the almost total use of store-bought gear.
in'Hamshacks today, still there is-one
thing to- be said for manufactured gear:

- it . is ‘almost totally -idiot-proof: safe!
Unless you-forget to pull the plig.and
poke .around inside the lid, it is almost
itmpossible to get yourself zapped. : -

.+ ‘Homebrewing gear is -another: story’
‘because ‘you generally have to have ex-.

. posed- voltages in order to.do.voltage-
checks. Before manufacturers smelled
green- in the Amateur radio field, it was
not uncommon to hear-of Amateurs.get-

-ting ~-zapped, something that -is: almost:
unheard-of today. Breadboard construc-
tion “was the. vogue with components-
entirely . exposed on top of the bread-
hoard. {

For those of us accustomed to this
type of constructton there is no problem;

.however there is the possibility that the .
uninitiated will be unwary and make a

" mistake. It "is ‘for this reason that it is

recommended that a.plywood or hard-
board shield be placed over the ‘Junkbox

‘transmitter shown in the- Feb 9.

1ssue of TCA,

o Bemg of breadboard constructlon,
-there are exposed voltages on this’ rig,
or . instance, if you grab the plug-
tank coil before pulling the plug an’d/or
opening the voltage switches, you grab

yourself :a handful of volts ~-300 ofthem *

Safety First -

By Stan Hill VE3DQ, . ,. [, L0

£ 3 O/ L 8

E UK . S & : R
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to be exact. Likewise if you touch the
terminals’ of the meter, or any péart of
the dual- section varlable tank circuit
capacitor, .or touch 4 -mamber of the tie
points. The ‘tank capacltor must befitted
with an insuldted dial, Although\ rare,
thére are a_few metallic dial knobs
klcking around. Throw them out they are
dangerous'

‘The recommended cover would be of
3726 inch “thick" plywood’ or” hardboard
with twe ends; & top; ‘dnd a rear panel,
glued: together with “epoxy - or- aliphatic
resm glue. ‘Outside front .and bottom of

© the'cover ‘would:be- open.i - %

" ‘Diménsions -would -be" 10- 3/8” W x‘
6-37/16°’D ‘x-5=5/87H if plywood brhard—
hoard. is, used. This is based.on inside-
dimensions of 10”’W x 6’ Dwx 5-7/16%"
H. If thicker material.is used, the out-:
-side dirhensions would increase accord-
ingly. For- example; if 1/4” material is
‘used, the outside dimensions would be.
10- 1/2“W x-6-1/4"D x 5 11/16H.

The cover should slide down neatly
over thé breadhoard. Fastening would be
swith #6 x 1/2? R.H. Wood screwsdriven
" through '1/8”, holes in each side panel
into'each end of the breadboard.

)

(Techmcal ‘Edifor’s note: A- metalf
« - -COVeEer,

with “adequate clearance over.
" ‘live’ . components, is preferable to a:
wooden one as it.provides & shlelding
effect to keep in‘any unwanted radiation:)
‘april 1979 - 23 *
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By ATt Blick VE3AHU

- The use of: integra.ted circuits (ICs)'
in the" ‘construction of electronic equxp-—
ment means that a large number of con~
nections must be made in a small space.

. Wirewrap (WW) has become a very ‘att-

ractive alternative to soldering. -
Wirewrap- has been used extensively

- for wiring telephone’ and telegraph
, switchboards and racks for many years
and is a proven ‘technique. The ‘bagic
prmmple is' that a special. type of wire -

- Kynar .- is used ‘and this wire is

. 'wrapped around a sharp-edged terminal -
. - so- that the edges of the terminal bité
- into the wire to give a permanent, shock-
" proof joint. This puts an end to the “Cold

joint’® problem of soldermg
The normal size of wu'e used in WW

for point-—to-pomtw1rmg is No. 30, larger-

sizes .may be used for power wiring. A

-, WW tool is required, this can either be ..‘

a hand tool or a power operated gun.-

A typical hand tool is the ‘OK Model ;

WSU=30 ‘which'includes a wrapping end,
an unwrapping end (to correct mistakes)

. and a stripper for #30 wire. Thesé tools
are available from the - major suppherSt

‘of electronics components (for’ example,

"~ Radio Shack-276-1570 at $9.95). Battery -
* or AC operated tools cost $50 and up _ -

and are uséd mainly for production work.

Kynar wire costs about 6¢ per foot m_

small quantmes and ean be obtained in
50-foot rolls.in sever'al colours of ins-
ulation. Wmewrap IC sockets ‘must be

used and. these are avazlable in all

standard sizes at reasonable cost
Using the WW. tool is sunple and

. readily mastered. First strip the insul-

ation off the 'wire for about.3/4 of an
inch, Lookmg into -the: end of the WW

* tool, the Ionger end of the WSU-30, you

will see two holes, the ¢entre onelarger

than the outside one. Insert the bare end #

of the wire into the smaller hole so that

the insulation butts agamst the end.of
the tool."Bend the wire back’ along the .

tool and . hold with youz- fmger ‘Insert

the, terminal tobe wrapped into thelarger -
‘centre hole and turn the tool in'a clock-
wise d1rect1on unt11 au’ the bare wire l.S:
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wrapped around the. termmal .And.that’s
"all there is to it!  ~ -

You’ll find you have about snx to )
elght tight turns of wire around the ter-

- minal, which givesJ you, about 30 mech=-

amcally and electrically sound connec+"-
tions between the wire and the terminal

/. - one each time.a corner of the terminal

has bitten into the wire.
lI‘o unwrap, push the shorter end of.
the WSU-30 down over the terminal as-

. “far'as it will go and turn the tool counter-

clockmse. You cancontinue until the wire
is " completely unwrapped, or after two.

' or three turns you can remove the tool

and slide the wire off the terminal. It is

better not to re-use the end of the wire,:
you will have a large number of small
-nicks in it whete it was wrapped -aréurd

the terminal and these could _cause the

‘wire to break easily.

- If you are dealing with short pneces
of wire, e.g. joining.two. pins on an IC
socket, two methods can be used: The-
'first is to cut off a suitable length of

. wire and stripbothéndsbefore wrapping.

The other, more profesSional, method
is. to .wrap one end and then yse a wire .
" stripper or small diagonal pliers to cut
and strip the second end. This latter
method takes practicel. . .

The. combination of w1rewrap and pre= -
dnlled -phenohc circuit boards provides: .
a convenient method.of adSsembling IC
circuits. You will need ‘the type.of cir-
cuit board that has holes, drilled on 0:100.
x 0.100 inch centres-to fit the IC sockets.
If you are using unclad boards, the.IC
sockets can he fastened. to the boards’
with'a couple of drops of cement.

Leads of .other components (resis-

tors, capacitors, etc.). can be bhent-at
right.angles to the Components and pushed
through holes 'in the board, then cut off
to about the same length as theIC socket
pins. You can wirewrap directly to the.
component leads, but do not expect to: .
get a. good electrlca,l connectxon this -
way. ‘Since the .component Ieads do not
‘have sharp corners. to cut into the wire,
you will need to add .a drop of.solder
to each wxrewrapped component ‘connee- -
tion, : X
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. - .. ' ook . ' 3 { ;g; 5 %5’49 2 ;_:
* By Frank Davis VO1HP

-

@A 40-metre. - . & o
T TN N .- 40'- DMX 44 >< o % B
I.. . "" % = ..‘ - ._-'-_' x'.‘- o 3 . et '*ower 3 ' . . B : . ’
" DX @ntenna . =D o
- : G, B ;oo o0 L aluminum . ‘
A . 3 y ¥ ’ _ . : . '“Jbir!g .' : &
y = s T e A". 1 : ’
: --Many ‘atticles h‘ave'appea-réd in rec- S 4 - : . =
ent’-literature deseribing shunt feeding .- . gamma rod-: :
« of.tower systems for operation-on 1.8/ - - 20'x(Y -
3.5/7 MHz. One of the mostuseful was . * . . 4. 1t “w ko
* written by John True, N4BA (ex-W40Q) * TV- tubing |
and-appeared in the: May 1975 issue of - . £ht W
Ham Radio Magazine. The 'tower at VOL - :
HP has been successfully shunt fed for 1
operation on 7.0 MHz based on the des= " " RG 8 ;
igh information in the HR article. | o

~ The tower ig:a’ garden variety 40 - codx: RS = 15 "4 B W : vy RS
foot - DMX44-installed about 50-feet from- ~— / '

- the house. It supports a small2-element

- homebrew 14 MHz Yagl, 2’38 MHz di=

_ pole and a -GSRV tinable dipole. (See’:
Tig. 1)~ - y am, mEeE L @ :
. “The electrical height -of- the .tower*

- ‘plus Yagi top loading is about 80 feet.:
TFor this electrical height,, the gamma : ¥
~rod-length should be about 20 feet; the -~
“series capagitor Cs. about 50 pF and the

. paraliel capacitor Cp about 320'pF. See i N PR S

_.Fig. 2 for details of the network. : o B

»
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single wire .-
to gamma rod

l-‘

|5o 22150 o A
4 Pt ¢,= i2"of RGB . . -
. oo . &= 30pf - .Y

Figure 2: This is a partial view of the, -~ . . ’,
matchmg network. The 40m networkis - - . ... -. .
in the foreground with Cs on the right G
and Cp on the left. The fixed.capacitor . - .
is shunted across. Cp to.make up the "'~ .«
required value. The short piece of RG-8 - .

is shunted across Cs as explained:-in the Tl et

text. The large variable and fixed cap~ = -,
acitors in the background are part ofthe - e
160M ‘matching network. A snap-oncover : -

protects the capacitors from the elem—' Tl w2
ents. -.i - :

.
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- The gamma rod itself was construo—

‘, fed ‘of two sections of one and a quarter -

inch swaged TV tubing, giving the total

lena’ch of 20 feet. The lower end of the

. L
-gamima. rod rests on a large poreelain

. msulator which - is. partially buried. The
upper -end of the rod is secured to.the -

- tower: by-a.’ length of aluminum tubing:

Both, ends of the tubing-can be flattened g

'and fastened with two sheet metalscrews.

; Actually this sherting bar should be

variable and may need to be adjusted up-

or down during tuning of the system, so

don’t. fastén it permanently until yow've ' )

‘ ‘achxeved ‘the lowest SWR;

. .‘The matching network .consisting of
Cs and Cp:was mounted in-an old. equip-

‘ nent. case-that happened .to. be-on hand,

‘and the case fastened to the base of the

tower. with sheet metal screws. Since I .
did not have a wxde—spaced varidble - |
capacxtor of sufficient value for Cs Thad ™ .
. to use a short length of RG-8 co-axas - .7 v .
8 show in F1g 2 to make up the proper'
| value. =
The tunmg procedure consxsts Smely

of yarying . the two capacitors . .for min-

imum SWR, If the.SWR will not approach -
- unity - try-. moving the . position -of the
. shorting bax on the gammarod Thefinal" - . |
.. position .of my shorting bar was at the
20-foot mark as shown in Fig. 1. By the’
‘way, the gamma ‘rod.is spaced about 16
_inches -from one tower lég: It may bé- |
‘come necessary to- move, the gamma rod .

-closer to or further from the tower,
- ‘however this is unhkely.

i

‘As with: any vertical antenna, it.is

,.1mportant to lay down a-. good ground
ssystem. T ha.ve about’ 25. radlals on and

under-the ‘sod, they vary in- length from
. .30 to 50 feet. The main. ground system
‘consists of a 4-foot length of pipedriven.
into. the ground with 19 radials arranged -
“around it like the spokes of & whéel. The
pipe is bonded to the tower by a heavy -
- lstrap and there are also twor radials:-
- ‘attached to each tower leg and laid out-

on the: -ground: The radials bonded to.the

"pipé are'buried just underneath the sod.

_‘This ‘'may not be the most- elaborate

. .ground screen you’ve read about, but it
‘seems to be: quite adequate for thts an=-

. -tenna configuration.: :

: I resonated the system .for the CW

‘erid of .the 40-metre band and the SWR

plot is shown in Fig:. 3.

B

avatite s = - o .

" Sequent: artxcle. '

¥ Reference

- 1975, Pg 34

"I have used the system for about 18"

‘months on’ 40 metres CW and am quite -~
. -pleased with the reports received from:
- all over the world. In casual operating,
‘50 watfs output is used .and Europe, "
" " South America and North-America are -
- duite-easy to work; In the.last-CQ WW,

CW- contest, -500 -watts output was used

and 508. @S0O’s were made in a single-
single effort, “WAC’ (Worked All- Con-..

tinents) has been achieved several times': -
. ‘over-since thls antenna was put.in oper-<

atwn . .
Some compartsons ‘have beencarried
out between this antenna and the recently
erected’ GSRV dipole, and the verttcal'
has ‘a one- to two-S-unit-advantage" over .

i -the dipole on European signals.

‘This tower has also been succeesfullyf

-Tresonated -as- a {folded unipole’ on-1.8

MHz. This may be’ desonbed ina sub—- 2

a o Y

--.'-"—Vc')liw ‘-

J ohn R True “Grounded
" Vertical Radlators” Ha.m Radlo, May.'.

.SWR

\"fr o o e 35

P | :

"70 JO08 LT . PHE
: ' FREQ — (MHz) F
CFI6. 3

“SWR PLOT
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For commercial ‘use, three of these

unit. ;
They are deS1gned to he: used in app—-

5 frequencnes are at least two meg&hertz
¥ apart; any separation less than this will

| much less reJectlon of the unwanted
‘frequency.

2 When separate receive and transmit
d antennas are used on arepeater, asingle
cavity’ may be used on each antenna to
il reject ‘the , unwanted signal. Method of
construction depends ‘on whether the
] unwanted signal is higher or lower than

B the required signal, ¢

¥  Tuning Procedure: Use a low level
@ signal generator and -an R.F. voltmeter
Al or receiver. Tune for peak reading on

A cavmes are used to make up.a duplexer §
| 1ications where the transmit and receive

show an inerease :in insertion loss, or .

-

'NOTES ON _'i{UﬁING THE: SINCLAIR % e 1"
H-150 Cavities

By Colin Edge VESCPK - *

~ the reqmred frequency, and a null on
*~ the reject frequency Repeat until max-.
[imum difference-is ebtained. Do not use
a transmitter and dummy load for tuning .
procédures ‘as :the -cavity when out of
‘tune may appear as a short “circuit-to

- the transmitter oufput with dlS&StI‘OllS

results!!
. Tuning Rods: When the orlgmal rods
are too short, new ones can be ‘made ‘out

-of 'solid brass rod. The inner end of* the

new rod must bé -shaped to a sphencal

" radius as high voltages can appear at

this point resulting in’ ﬂash—over and
damage t6 the eavity:"

.Closer frequeney, results can be ob- -
tained - by using - the larger. diaméter
cavities F~ 150-4E F or H and the above
methods

N
REJECT FREQUENCY .~
HIGHER™

-

. LONG ROD .TUNES L.F
_ SHORT ROD TUNES H.F.

REJECT FREQUENCY .
¥ LOWER o NN

- TX
| ;
=V WAVE
e F R. ,
T[I‘ . LINE X
"LONG ROD TUMNES: H.E
TUNES " L.F.

_SHORT.ROD

“april 1979 - 28 ‘



Above, leﬁ: to . rLght‘IZ'BCL"Luciano’,v' ; JEORTT SR T eyt waet s
' VU2XX --Patil, - VU2AT- Ashok, VU2XO, N T TS I
Patel, VE3HDC Steve at the mike; Right: 23 : TSR '

Homebrewed beam antenna, at VUZXX

."" *VESDHC G.Br ‘Steve’ Stevens

In late September last- year 1 was
sent by my’. company to. assist.in the
~-gtapt-up -of a synthetic Fubber: plant -at
Baroda ‘in Northwest India. With the aid
of . the- Callbook pages for VU2 plus
nothing much to dé'on.a. 747 for. 9 hours,
- found out that there 'were six Amateurs.
in Baroda. Within afew. days'I had con=
tacted VUZXO M.R. . Patel, who is._a’
Mamtenance Supermtendent atthe petro—
chemlcalf complax He showed me all

By o5 W OEF Contmued on Page 41
e % T - : - april 1979 - 29




(Elsewhere in this issue we have
reprinted: a portion of the January exam
. paper. Amid- criticism levelled at the
" new exams, the first in-depth, objective
- analysis of the problems posed to cand~
idates and instructors by the newformat
and system has appeared‘in an excellent
paper from the Slemon Park ARC in
P.E.I, forwarded to CART by its pres-
ident, Ted King VE1BPW,) " .
This analysis of the January exams

was, made the day after writing, in con-

junction with the 17 students who wrote,

club instructors, -and other - Amateurs "
whose experience ranged from ‘1 to 22 .-

years. Because ¢f the possible subjec-
tive nature of the examination marking,
we withheld the results of our.analysis
until students were formally notified of
their examination results
.passed!

. The analysis is ‘bemg forwarded to
you in hope that ‘it will be of benefit to

other clubs across Canada and that it will,

. also be of use in future dlscusswns
" with DOC, ;
AN IRREGULAR TIVIE SQEEZE? '

Initial review "of the exams proved'

difficult because the candidates were not
“certain themselves Just -what was-being
asked. A significant problem was over-
looked on examination day -due to the
pressure of writing. This was the time
allocated to write the exam. The total

time for writing' was about two hours
-and five minutes <~ fromi the time that -

the Advanced group was given.its morse
" until the Amateur Certificate exams
were collected. This meant that by the

time the Amateur Certhxcate group com- .

pleted "its morse code, only 90 minutes
were available to read éxam mstructions
and' to complete both the theory and

regulations portions of the exam, al- -

though TRC-24 (Oct. 1, 1978), Table 1

- indicates that 60 mmutes is allotted to -

each section. As a censequence, candi-
april 1979 - 30 :

only one ‘

~The Exams _exaﬁnined:.

!

dates barely completed each section --
or did .not complete each séction -=-with- -
in the available time. Little or no time
was available to ‘review the questions
and their answers. :
‘THEORY MAJOR: PROBLEM o E

+ Once resulis were announced it was
clear that the major problem area was
theory. Most had passed -their regula~-
-tions. Morse code caused ‘some grief
however, to be honest, much of this was
attributed to the compressed time avail-
able (before exam date), lackof adequate
practxce in bet\veen classes and/or ner-
vousness during the test. Most students
were at a level of 9-12 wpm. prior to the
exam, but none weré copying solid at

- 49 wpm whichwas recommended. Quality

.

of the code tape was considered good.
The system we used to teach morse
worked well. Charactérs’were intro-
duced .at a 10-12. wpm speed, but spaced
out’ to produce an effective speed of 5
wpm. Easy.characters were introduced
first (e, i, s, etc.), progressing at 5- ‘7_
new characters per week through the
more difficult lettérs, with. numbers and
operating characters introduced last. A
micro-computer was used to generate
5. characfer random code ‘groups which
were altered weekly to practice’ recog-
nition of new characters and to practice

" all characters learned to date. When all

characters were mastered, spacing bet-

. ween'.characters was reduced to effect, .

practice at 8, 10and 12 wpm. All sessions
were taped prior to class and duphcate
tapes were made at'class for interested )
students. An interesting' micro-computer
approach appeared in January 1979 issue’
of ‘73, Magazine (The Morse Maker: “by
WBST.NW) which will be adapted -for
future classes, butﬁsmg the previously. .
described approach.
The fact that our students did well

‘on Tregulations is, mterestmcr ‘because

there was not. rnuch classroom time
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spent on- regulatmns compared to 'cune
spent- on theory and morse. This could
be intérpreted to mean that they knew
their regulations well’and/or that mult-
-iple cheice questions are easier to ans-
wer than written questions. Nonetheless,
the regulations section hadsome aspects
‘which ~ the students did not hke.‘These
were: -

-a. questions whxch mcluded a requlre-
ment to know something. about other

types of radio operator licences in‘order.

to properly respond (e.g.. General Mari-
-time Radio Operator, ‘etc.); = °

b. questions whose correct respohse ln-

cluded information that'was either wrong

or-. 1rrelevant and thus confused the

issue, ‘and;

c. multlple fmultiple choice’ questions
“The latter is a type of questionwhich

has a serles of statements in ‘which

more than ‘one statement “is correct, -

and the respénse requires that various
combmatxons mustbe ind wxdually check—
. ed. for validity.
Lawyers ‘may have no problem hand-
ling this type of question, but most:who
- wrote the exam did not like them ==
preferrmg mstead stralghtforward ques—
tiens:

W1thout a doubt ‘theory was the worst
area on the examination. During’ the
post—exam review, ‘it was apparént that
many candidates did riotunderstand many

-

of the '‘questions, because it was difficult "

to get agleement of what the spemflc. A

wording was' for- any gwen exam ques-

tlon
The feeling of Amateurs in-our- club
. ‘Was ‘that ‘questions were relativelyvague
(more ‘than one p0551b1e correct answer)
yet only one specific answér was accep-
table: It ‘was’ felt’ that the ‘exam was

writteri in a manner (throucrh the use of -

key words and/or. difficult words such
_as mmerwous’) which made it dlﬁflcult
for the candidates who wrote it.

v

' -_'Anothexj- p'i-oblem- was that moet can-

didates had not ‘written’ any exams for
several years. Apart from two high

: school students, rhost persons taking the
. course were over 35 years in age. Ex-

pressing- oneself clearly and correctly
when making. a ‘written response can be

- very difficult if one is not aécustomed.
to doing’se. Therefore, if written respon-

ses are to continue in future exams
(versus niultiple - choice) it would be

prudent for instructors. to periodically -

pass out practice exams to ensure that
their ‘candidates develop the necessary
writing skills. o
READ THE (BLEEP) QUESTION

A second but complementary Pprob-
lem with written' exams 1s getting the
candidates to read the Questions care-~

fully..This teo was- apparent during the -

debriefing.. On.-a multiple choice exam,
if the responses -don’t' seem .to fit the

question, most people will go-back and.’

re~read the- -question. ‘On awrittenexam,
one: must first read the question care-
funy, prepare one’s answer; then re-
read the questlon ‘to ensure that they’ve

. answered what .was being asked, All

questions- and answers should again be
reviewed before handing in the éexam.
Insufficient time was available to.do so
~~ even by those who had a strong back-
ground.in electronics. -

" Thirdly, it was apparent that our

-rush to get students ready by exam date
. caused us to skip some areas that should

have been covéered. Vacuum tube’ theory

~ was skipped, as were voltage doublers
;" - (possible response for ene ‘question) and

FM Modulatlon Index. Consequently, stu-
dents ‘were. “handi¢apped by not bemg

. able to answer these questions (working

from less. than 100% at the outsef). The
best remedy is to be aware.of all. know-
ledge required, draft lesson plans that

include them, a.nd ensure that they are -

* covered.

" april 1979 - 37



* TIPS FOR'CANDIDATES

Fourthly, -although it is-not certain 7 8

what the exam instructions were cand—
.. idates should be pre—bnefed on how to
_ write an exam. Some tips are:

a. bring your own paper to copy

" morse; .

b, bring-a rehable pen to copy morse."f AR
(one” person “failed morse. because hrs_
*_ pencil broke); - :

¢.. the volume of morse mlght cause

problems. ‘If .it's" too loud or too low, ’

move to a.different location before the

< main test start:s or" ask: the exammer‘

to adjust the volume; - - -

d. clear your desk of all reference
material- before exam‘begms You could :

* be disqualified!;

- e. .read .the questlons carefully - '\
" both before and after makmg your res—

ponse,

them later, R -

“g. read the exaim instructlons Deter—'

mhine Whethér your answer: is required

" on an exam answer sheet;or mthebook-"
Tet,.. etc.;- which questtons, .AOW many ?
questzons, etc ‘that ‘you *have to ‘answer

- and where they are located i the book.
"' h. if using an-answer sheet,.ensure
that your response is recorded against

- . .the correctquestlonnumber Useapeneil
and eraser.to ma.ke changes- if required.
. Nervousness is a problem with: can-'.
.. didates, but-it can be'lessened by -a pre-

. exam. pep -talk that mcludes the above
points i A SRl

e many candldates dld not
understand" many of the :
questlons 2 A . -

TIPS FOR INSTRUCTORS * . - ' *
° Finally; it was recogmzed that- some
means of remforcmg theory mstructlon

‘This could be done elther by means of )
traming aids (practlcal demonstratxons)
. and/or the use’ of films.: Films. may be | -

' available through local schools ‘comm=
“unity - colleges or, company sources
april 1979 32 e

.f. answer the easy questxons or ques— "
tzons you know, first. -Skip questions.that . *
seem 'difficult, note the questlon numher, e
on ‘a scratch pad then. come back to-f'- o

' Trammg aids, should be breadboarded .

showing. the connectmg eircuit wiring

and “symbols, “and be specifically des- '- '~
igned' around the types of circuits which -

- prospective Amateurs, are reqmred to
Aunderstand We' are mew rummaging
. ‘through. ‘oul junkboxes ‘to see what. we
..“.ean come .up with: Unfortunately, if+this -

" high a profile of training becaime essen- .
tial to pass the DOC exam,.many pros- .-

- pective " Amatéurs- in remote or. small
'commumtles would be at adlsadvantage.

candldates should be
pre—brlefed on how to. :.

i % ‘write an exam ., i e

€

generator and oscrlloscope

Most. of our students were reasonably.
well versed in ‘their theory pI‘lGI‘ to the -
exam, as evidenced by our review ses= . |
siong.  Therefore, ‘the résults Were disz, -
heartenmg It suffxoes to- say that the.
current fheory exam’ and exam admin-

" istration should be reviewed -by our

natmnal Amateur radio orgamzations in

. conJunctlon thh ‘DOC (CARI‘ is .doing’
~ this.: Ed.): However, clubs and mstruc— :
I fors ean also do a lot to help’ prospec—

tive -Amateurs get their ticket. In sum-
mary, these actions include:

- -developmg thorough and co'mpre.hen-;
sive trainingplans, followmgtheseplans 4
~and passmg along outhnes to students'

. and study the materxal

'Oommercw.l products are avallable N
',7.'(Heath Radio Shack;. -etc.) but alse are - -
' costly Mlmmum test equlpment would
. be a multimeter, ‘audio oscillator, sxgnal :

.~acquiring good trammg alds to re- ;

A"ulzforce theory lectures,

~giving students pracdtice exams to; '

gét them used fo. wmtmg exams; -
—ensurmg that - students are pre—'

_ briefed on ‘exam writing tips’; and ;
A —allowmgxadequate time to Cover, all"
- pertment mdterial prior to exammatxon

day, includmg review sessions.

-We? ve. learned .4 1ot. from this- ex~ 7
- perlence and so have our students Next i
; trme, we hope for a 100% pass rate. E (s

A ©

>l



o llow 1t turned out '

Ay e "

T A table prepared by DOC shows that : to note that of the 35" who wrote the

- more than 550 candidates wrote theJan- Dlgttal 52.9% of these who already held |
uary exam for the three Amateur cert-- Amateur qualtﬁcattons passed. Of those
- ificates. Three hundred and ninety-seven with no previous Amateur txckets, only
. wrote the Amateur class exam, 144 tried ~ 17.6% made the grade.’

| the- Advanced. ticket test and 35 opted ) The- areas of weakness are showu m:
for the new, no-code Digital .Op ticket. * this table which shows the success rate
‘The. suceess rate was 32% for the Am- (or lack-of it) for the three parts of the
_dteur;- only- 23%_for the Advanced and Amateur ‘and Advanced ‘tests: ¥

'349% for the Digital class. Itis interesting 5 o D o B

g o 2 g MORSE. THEORY REGS TR S SR e
AMATEUR CLASS . ~"41%. 37% 56% 253 wrote Morse; 397 wrote: ¢,
to. . 4 . . theory. and Regilations. -
ADVANCED AMATEUR' 63% 32%  72% 108'tried  Morse, 144 wrote' .
' : - theory and Regu.lattons &y

vo tor the Mantlmes?

2 The VEL call 31gn is again bemg : ese, or ‘an . Amerlcan celebratmg the .

discussed. on P.E.I, The three Maritime - earth-shattering 71st: annwersary.of ‘the
‘Provihces are the only ones in Canada Discovery -of Pickled Eggs in:Toledo. .
that do- not have their own permanent : There is very little heat coming from
-¢all signs. As.a result, anyone working - - ° N.S.-of N. B for- separate prefixes and
a VE1 station doesn’t know if he is wor-.. ©OPRPEL doesn’t seem to, be wildly enthus-
' King a Nova Scotia, a New Brunswick, or. iastic " either. As-all of ithe. Maritime
a Prince Edward Island station. - * S Provinces - would: .have to agree: tora’
Some people find award- hunting the " . change, don’t hold-your breath: wa1t1ng
" most’ fascmatmg ‘part of Amateur radio - to héar a VO3 or-a VO4 on the air. i
'and they are entitled to their preference, .. . ~Doug.Cormier VEIBCN - .- . -.-a"
regardiess of what' part of the world’ (We won’t, Doug, ‘One vibe we get.is
they .inhabit. They often complain about. " that with DOC. operatmg on what bureaur
the lack of identification of separate . crats call “cost recovery’ that the. cost
’ Mamtlme Province call signs, - . -of any additional-administration wouldn’t
..The results of a small" poll taken 3 : help the cause of lower hcence fees!)

show .a sharp difference of opinion among s ’ '
local Amateurs. Operators whodoalot * - . 73 . .
of DX operating were mainly in favour . s T ow O W 2

of it. Operators who operate a lot ontwo. + GRS STATIONS IN CANADA
metres were mainly ‘against such a, £ > . W
change in prefix,’ Many abktained from : N as of September 30, 1978
voting and a swing of the abstainers to : ;
one side or the other could give a maj- . DOC Regxon Statmn Permits

ority. One possﬂalhty is“to extend the, P N
VO- cill gigh, ‘This might inean that = - .. éﬂa‘g‘m 122 ggg
_station VE1XYZ could become VO3XYZ. i = :

Oﬁ"one point thé vote-was unahimous . = f "811;2;;? i s 5 ggg’ggi’ e ¢ 5
everyone wants-to 'keep the traditional ) P:cifie- B - 1005097 e
‘V” connection in the call sign  and every- 3 » R

~.one -is fed. up with* temporary call signs. ) .
._You never”. know -if you are working a N Lo,
J apanese—Canadxan, a Canadian-Japan-

. - april 1979 - 33
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T Amateur e
B I Exams - 5

3 Y e

How’s your knowledge of radlo theory? Try ten out of twelve questlons in thls i

N quiz...l.._..‘.:._.. : R, BRI T O il
L What would be the_current in amperes measured at o .
." a) point A?’ ‘ L A T '
b) point, C? o wm g g
., Yk oS '
. N 7
© -.30v L PAS
P 2 H '
o
S Su

2 What is the transformatton ra.t1o of a transformer whlch has an open-Clrcult
secondary voltage of- 300V rms when the prlmary is. connected to a'120V
- 60 Hz source?- i Lane
. 8 a) What are the three basic areas of a Junctlon dlode? T L i R AR g
b) Identify the electrodes of 4n FET transistor.. .- x o YornlaNnney guiy -
4 'a) What is-the: prmmpal function of the filter. network ina power supply? \
* _b) Explain how. it is possible to: ‘rectify’ an A= C voltage and produce a d-c ST
" voltage almost.twice the ‘a=c value,” . ey
-5. Define 100% modulation'with respect to an AM DSB sxgnal ; SR
6 With- ‘respect to a frequeney niodulated tra.nsmlssmn, define modula.tlon mdex
7. In an SSB.USB transmitter; the audio input toa: balanced médulator-gontaing’ .-
signals of 100 to 1000 Hz, and the RF carrier mout is 14 1 MHz What output
freguency band would be transmitted? . b
8 ‘When two frequenmes are: ml.xed what frequencxes are produced?
-9. Why is fixed bias necessary in a transmitter vacuim tube RF amp11f1er? y
10 a) What is.the velocity of propagation of radio waves-in. space? -’ o o
. 'b). What frequencies. have line ~of-sight propagatlon and are’ relatwely /
unaffected by, the ionosphere?
.11. How is a wire antenna made resonant to a partlcular frequency? el
. 12,"a) What are key clicks in a radio transmission? Z
b) What éffects may they have on other services and- sta.txons‘?

-

.

-

1 ‘you ‘came u{: with the correct CARI" Amateur Study Gulde and burmng,.

|.answers; Congratulatlons' You've just a httle of the old mxdmght 011? [

|'passed -the DOC Amateur Certificate . - ; -

| exam* which was conducted across the e As a help to those who willbewrltmg; B §
. |icountry:on January 26. The answers are for their Advanced and/or Digital Opf - -
'-not given here ... you have a Certificate Certificate, here. is ‘the- January theory: |-

‘Wwhich says you know them. If, however, ’ " exam for both, which mdy give. candidates |-

- |'you xmssed any, how about buying the .7 .'a’‘feel’ for' the type of questions: tobe |. "
‘ = : . ‘encountered on the May 9th sitting, (App- |-
~ *Courtesy DOC HQ. The next set wull "+ lications for all three exams, by theway, |. -

" }:of course, have a dlifferent set of ques—. ' were to be in: DlStJ;‘lCt Offme by Aprxl. !

{tions. - o 3% -'.'12) :
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- ".;i o ADVANCED AMATEUR THEORY EXAM

< A R g
i S 2

Each question had a value if ten pomts and only ten had to be answered. :
1 (a) What is the highest voltage that can bé applied to a 5 kxlohm 2 watt resxstor,
without- exceeding its heat dlssipatmg capability ? ;
(b). When an inductor is inserted in"a d.c. clrcult what effeot does the magmtude
. of the inductor’s ‘resistance have upon:. | =" ~
..(i) .the initial rate of.change of current? :
(i) the final steady state current? ¥
-(iii) the time it takes the current to reach its steady state value? .
2 (a) What are the charactenstxcs of a sertes ‘and parailel resonant circuit? :
(b) If the secondary voltage of a power transformer ‘was measured at no-load g

and full-load conditions, the readings would not be equal. Under which condition 1

will a higher readmg be obtained? What factors are prlmartly respons1ble for

the difference in the readings?. .
3. Draw 2 circuit chagram ofa tran31stor amphfler in the common emltter
configuratlon ' T .

4. In-a-power supply, what are the advantages and disadvantages of. a choke and
capacitor input filter:?

. 5. An operator of a2 DSB amplitude modulated transmitter reduces the percentage of

modulation from 100% te 50%. If thé RE input to the final stage was 100 watts;
to what level would the applied audio sngnal be. reduced? -

. 6. Wxth respect to.an FM modulated transmission, what determlnes

:/(a) the_ amount of deviation.of the transmitter frequency\ s R g e BE R
(b) the rate. of ehange of the transmitted frequency? . .- .. |oE g
(e) With respect to an FM signal, define modulation index. .
7. Describe briefly how a ring type or br1dge type balanced. modulator works
and what Signals will be. present in‘the output. :

! 8 ‘Draw a block diagram of a -superheterodyne receiver with an: RF stage, capable

of recelvmg utelephony.and Al telegraphy If the receiver is tuned to 14,100- :
kHz, .indicate the frequencies present in the’ varlous stages Explam br:eﬂy the-
function of each stage,. & ;

* 9. .Name dnd.describe briefly two methods of amphtude modulatmg an RF carner .
10. The maximum usable frequency for skywave propagation varles for day and

3 ntght tune operation. Explain why it. varies, R ) i
11. (a) What is, the impedance of a folded dipole?- = . £ E fen 2 :
- (b).What is the relationship between the leng’ch of a transmlssxon Ime and 1ts
charaeteristic impedance?. | -. v et
12. An oscilloscope is connected to a transmxtter as. shown below Under what e H
conditions would the trace be a8 shown in dxagram (a) 7 dlagram (b) i

. T HORIZoNTAL ** -~ -

RF —1 0 - O____ MobukrTioN Sk T v Ve e 2 - R ST
Lo TEQ O et P
ﬁdTLNNﬂ '_ ,,L VERTICAL ,‘.' " o & ¥ . Fy, SR v e w0 S .' s s,
SR S ) nnpuf“‘ g, o e - T n S5 e BT 7

That’s the end of the Advanced T1cket ekam, '
= A A
oSt st Next t1me you hear anyone “on the-air
; beefmg about the ‘tough’ new DOC exams,~ '+ = ™ .
.read him these-questions- and then ask +* . L-. .

B ® g ..' S o 18 tie e e - . B -t W

N4 “ L R - < [, 5 SIS o e - - 2

07 Meem e ey W

P

- lum if he really believes they are tough. TN *
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For the ‘ne-code’ Dlg‘lt&l Operator’ :

. | Certificate, candidates had to write the -

Advanced Theory. and the ngltal Tech-
mque (theory) Exam, . _ e 7

. ;;.
5 & ). :

As promised .bv"I'D‘OC" the D-tg‘lt'a.l— Op |,
certificate. would net be an easy back |:.
-door to the Amateur world. Here 1t is: )0

‘e e A o ‘. . ‘.‘.'

e

Each question had a value of 20° pomts and cand1dates could answer any i‘our of the
first five questions plus either one of the 1ast two.
" 1. A. Explain the difference between direct modulatxon and subcarner medulatlon

Use a block diagram.

B, What is meant by, Raylelgh fading? nlustrate the prmmple thh a sxmple

" dxagram of waveform,

.2. A. Describe the function of 2 modem.’ Use 2 block diagram ' ‘
B Compare frequency shift keymg (FSK) with phase shift keying (PSK) by~ ‘.

.../

c"\“:

_listing the typical data ratés in bifs/sec that can be derived from a- 3 %
: kilohertz channel by each of these'two techmques' 7 e e
1 '13. A. Describe by means’'of a block diagram the Automatic. Repeat Request (ARQ)

error control téchni

B: What is meant: ‘by an end to end acknowledgement ona packet radio network‘?v

-,' 4. A, How many terminals can be supported by a 9.6 KB/s.channel usmg ‘the’ pure. .
B “‘Aloha; packet radio access mode if each terminal sends on the: average one G
' packet'per minute? Assume a packet size of 300 bits: . - BHEDG

-"1i B, Describe the instability region-of this- channel by means of a curve of" 2
i ___throughput versus offered traffic.” . e
C. Which routmg techniques can be used in packet radio networks?

]
-vh -
< @

: 5 Packets arrive at a repeater _according to 2 Poisson dlstrlbutlon with- mean x.

o

showing: -

A, The mean delav per packet (vertical axls) agalnst the tra:l‘flc mten51ty

(horlzontal ax1s)

The time taken to serwce ‘each packet follows an exponentxal dlstrlbutlon w1th‘.1 4
mean 1//1« A ‘queue forms for the serwce of thls repeater Plot a curve ' "»; s

-”

]_3 The average queue. oocupancy (vertlcal axxs) agamst the trafflc mtensxty I &

(horizental axis).-

m-'

6 A radio channel of 9.6 kllo‘hertz can: be shared by‘a number of bursty trafflc

. ‘sources-using:1) FDMA. (frequency division multlple aeeess) and 2) pure

Aloha random access. Assuming a-modulation-of.1 bit/hertz- compare the
above two channel sharmg modes on the basxs of (state your assumptlons)

" - Determine -

. A, Maximum number of simultaneous user termmals
B. Expendability (i.e. adding add1ttona.l traffxc sources )

‘C. Average and peak data rates.

7..What do you understand Xy the concept of “resource sharlng" in parttcular,.
; \compare the relatlve ‘‘resource sharing’” effectiveness of the following. - - -
access schemes by estxmating the number of teletypes that could use a Bl -

. 9.8 KB/S channel sunultaneously, usmg S "
_A.FDMA . A :
"B. TDMA . -~ ° »

C'. .S_lot-te'd Aloha,

’ The. tune allotted for. the Amateur
"and -the Advanced exam was two hours, -
The Digital ticket . was: allotted three.:
hoturs. These times did not mclude the
time used in Morse code tests,’ o

Theré were 40 questions on Regula--

tions on the.Amateur exarn and 50 for the
Advanced and Digital exams When CARI‘

format’ and would allow Amateurs o

“judge for themselves as to.the level of |
" :<the’ exams, DOC. granted perm1sston to|

Contmued on Page 41

B

' .pomted out-te "DOC:! that pubhshmg ‘the |
" January, seh wwould sexve both to.assist|’
those, writing in: the future by familiar-. |-
“izing them -with .the  new theory. exam|

apru 1979-- 36 . -

¥ e . e




' posited in Mrs. Murphy’s chowder. The .
. XYL (Dot by name and VEIBIC by num-
= ‘ber) is telling the'American that she'is™’

e ) _‘ In which the author fmds out that the mgredients of
: ._"1':7': Amateur Radxo operating make a pretty wild conooetion

?;'.A S STATCI the eyes of the umnitxated

,A My XYL does a fau' ambount of. oper—
atmg, “but’ ‘seldom when there, are guests

‘in-the shack. Onthe occasion of a visit .
;from her: sister, who'had never seen -

AAmateur radio before, I Suggested that
we: give her a little demonstration in ‘the

‘bedroom. (For those hew.to the game, QL .,
* not too swift;. the radioigear was in the -

bedroom) Now it tookahttle convincing,

-but :finally she agreed, and we. loaded up.
. at28 Smegs # g

..;-,-

I come back to the bedroom and

SLSter in~law -is SLttmg with a smile of .*

sweet contentment -on her' face and dear
XYL ‘has hooked up with -a WB5. Fine

busmess. Bit then the peaceful sétting”

‘is shattered angd: the overalls arée de-

copymg him fire. But the s1ster—1n—1aw
-sees that, Dot doesn’t have ‘a4 peneil in

: her hand andt isn’t copymg a damn thing,

. ~The sinile ‘disappears from sister-in~

law’s face_ and she looks quite solemn S

5 Oh well'

Next "Dot tells the gy, from - Sotith -

' of the berder . that he is a flve-by—flve.

-“The solemn look. dxsappears ‘Tha’ guy

- ymay be; fat but you never téll acomplete
“stranger he is a flve-by—fwe -and expeet-

" 1o havea frlendly chat. By now sister=in-

law is gettmg a wee bit susplclous of ;
* this Mother—turned-Amateur .
The 'QSO fhps back te Dot who ina

very matter—of—fact manner adwses yon

V- " ’
van - o I s 4

o No ‘Thanks!

Amerlcan that her husband is a ham

~ Cripes Kate! Slster—m—law looks: inutter
disbelief. How brazen can youw. get?. Now
* she is knocking- her husband! She- waits
- for ‘thé next bomb-shell ,

.. and it’s not :
long coming. “I’ve a guestinthe shack”.
With a look of complete astonishmentand

. consternatlen sister-in-law looks around
_the bedroom. Now _a palace it’s not; but
_-a: shack? ShlSh by now sister-in-law is -
. fairly sizzling, and ‘one glare fromthoge
' beady ‘eyes.would penetrate three mches
. of solid steel armour plate atflfty yards
_'As she hops from thé bed, the final blast
“rocks her’ socks. Dot says “Here T’ll
..let you'talk to'my old man’’. Hér knees
- buckle- and she-falis back on the bed.

Her mind is fogged with visions of mur- -

;der, at least dxsmemberment or:at the
very léast, a case: for intensive care.

Now. ftbbmg a httle about ¢opying is not :
too bad; Calling a complete stranger a

’ fwe-by—fr.ve is a bit hairy; knocking her’

husband by calling him a ‘ham’ 1s not -
a hanging crime; and the shack does

. have ‘co-ax coming in over the bed.But
_when -you try to hide your age by saying
-.your husband is your old man fhatis just

" more than shé can hack. She looks atme
_expecting to witnéss immediate violence

. :.probably accompanied by the roof falling

“in. It takes several mihutes to convince

her that Dot was bemg nice andthat what

. “she.heard was just the lingo of the trade~"

Would she. llke another demonstra-
tion? ;

—o K.
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L CONTEST CALENDAR

oo April -
' 7- 8 ARRL Open CD CW 2
oo+ 11-12 DX-YL to NA-YL CW.-

‘v 14<15 SP DX Phone; _ * -
18-19 DX-YL.to NA-YL Phone

P ..21-22. ARRL Open CD Phone

"o s oMay - %

b,

19-20 ARRL EME Contest

26-27 CQ. WPX CW

June - . - EER
S 23= 24;ARBL F1eld Da.y

By the tife .you read-this; WPX and

-the new’ shortened versions-of the, ARRL

DX Test will he ovexr. Marchis certainly
the -miost” taxmg ‘month for the serious

‘contester: At -the timeof writing, how-

ever, T amn still anticipating the beginning

B

of this .marathon ‘As a result, the néxt °

few. issues ‘will, have hlgholazmed scores
and -a summazry, SO please. send me
_your. high clalmed scores.and any com-‘
ments as soon:as possﬂole. The address
is: 4743 Belmont "Ave, Vancouver, B C ?
V6T 1A8., - -

.. This . month features an’ artlcle by
Henry VE7WJ, who can.be found in the
“winnex’s cu'cle -of any contesthis statzon
enters -More recently, . his statxon hds
proved its ability as one of the ‘top
“Multi Multi*”
this -column, Henry traces the develop-
ment of his station, offering an, msxght
into the process of experxmentatmn and
-trial and error that goes into the devel-
opment of a tC}p contest statlon X

before the contest, hstenmg to the band
or .bands you intend. to: operate ‘Note

| when it closes, opens and to "what part

of the world it is .opening to. "Also take
a listen ko WWV’s hourly propagatlon
i foreoasts

"  MAKE A GA‘VIE PLAN After llsten—

1.ing to the band,;you s should have a rough
so make a

uidea of?, what. .to. expect,.
rough. outlme of Wwhat to-work when For

"you find:the band to be open to Asid from

:1-2200 to. 0200 Z;. then your plan should
: fremlnd .you to beam:in this direetion.

The plan should aiso include an idea of
. when ‘the band dies, which- xs when you
should.take your breaks. Remember that

j propagatlon c¢an unexpeotedly change, so”

‘be, flexible. 'If in thé .contest you. find

of it,
.. EQGS’ AND V.{ULTIPLIER CHECK

:|,.SHEETS. Get some logs, preferably the.
|.ones . the- sponsor, of the, contest will
"I send you.if you mail them a SASE But
if you can’t get them in tune, any log -
sheets will do. Lastly, make up a check .

LIS'I'EN Spend a, httle time, theweek ’

.;e’xample, Lif In your” previous. hstemng ;

some- unexpected opemng, take advantage ‘

‘-.:.llandy llmts

in that you have worked. This will serve

as a qulck referénce to mdlcate lf you

need that multiplier you hear pes ey
"‘AVOID SEARCHING.: ‘So when dé you -

-'look for multlphers and whén - do -you

run statlons‘? .The answer ‘to thls is one
that you ‘Wwill decxde as you 'get. more
‘experienced "at contestmgb What 1"can
suggest is "that if } you can work‘ stations

- at a ‘good - -rate (60 ox more an hour),’ .

‘ dow’t séarch -- stay and runthe statzons

* Surprisingly,

Cwill -¢all ‘you, If your ‘Tate ‘drops well
below this rate, then it may pay you to-.

" do some searching for multrphers

most of the - mulfipliers

BE EFFlClENT ‘Don’t repeit 'calls

I_unless Lt’s necessa.ry Thé shorter and
. quicker your exchange, ‘the more k-

changes -you ‘will be able to make and

_ thus the more contacts ydu will end up .
.' with when s all over.If & statlon ‘calls ..

you’and jou’re not sure of his call, ‘don’t

.‘-«say, “the station thh ey myour'call
" sign” again please” Instead say, “The

station with ‘Y’ in. your call 31gn, you~
are 59°001. Tlns way the other station' -

gets’ his report, ‘and Wheti he calls Back =
. .to glve you your’s, you w1ll get hlS call s

"% april 1979' .38~
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b By Henx:y Thel VETWT \ -

A )

I started Jbuilding antennas’ 28 years
ago .The first ore was a ‘simple dtpole,
but not for: 1ong.. Soméone said, “tryiong
wnres,” (What? In the eity ?). The néigh-
“Bours in those days seemed to be a lot
. more understandmg, especxally ‘when 'a

teenager pleadmg ‘that a longwxre ent~-

“‘enna Wwas ‘needéd 1o hear foreign broad-
casts asked, :‘Can I‘use. your roof-peak
“or tree?” % Then even the hydro men
~would help you put up anténnas. Now

. they help to. Temove’ them!

-1 lived’ in’ the ¢entre ‘of the block,”
so that made it ‘easier -to. put up three
longw1res “Théy went north and.south
and:one went east~West over one stréet

a.nd over the top of: su( houses When

iy

heard of the‘ fellow before'

Antennas ior Gontestmg

OR SERIOUS DXING

the. wire went over the Hydro 'pov(/er

" lines, they Supphed me with msulated '

wires! . .
In 1954 I heard about wnre beams I

bullt them out of 2x4%s’ for the boom and .’

2x2%s for ‘the elements, on which I taped
copper: Between my neighbours, on eith~
er side, and our own housé, I had three
heams, 'two elements on20, two.elements’

on 15:and -four .on 10 metres; one on - -

.either house, I used a steering wheel to-
rotate them, - 1I. had to.run.outside.and
turn the wheel on the neighbours’ houses
to rotate .my. 20 ‘and 15.metre antennas.

My .10 metre anténna stéering.wheel
-angled through my. bedreom ‘window.

Don’t -ask what -the SWR was, “I. never

.-

‘ , only- write the. last twe digits.

on Gontests

TAKE SHORT CUTS IN LOGGING
Only wr1te the t1me out’ in ull once per
page, then for each contact you ‘need
If you
“worked several stations in_one minute,

. write the. time beside: only. the first one. " .
-+ You will fmd that most - of the’ reports"

wyou, will receive and-. give w111 be- 5 and
-9 80, use the ditto: sign extensively.

B Lastly, if. you can train yourself to print .-
and speak at. the same time, you - Will «

fmd it to ‘be & tremendous advantage, :

" _BE PERSISTENT AND CONSISTENT.
When your, rate drops off, don’t be dis-
couraged Every statlon experlences 1ull

. periods when ‘no-one is calling them.

"Bé persxstent ‘call CQ, break into GSOs
(polltely) lookior multxphers butwhat—
_ever you do, dOn’t gwe up. How an op-
“erator performs in these perxods may

: well determme if e ‘wins. Don’t WOrry -
if you ‘only WOrk 10,.0r 20 in -an hour, o

.that rnay well - be 10 more than your

oompetxtlon .
- SDUP? - SHEETS The use og check

"sheets, to see if you have worked a sta=

tion, depends on your rate'and the' con-
test. For "WPX,' if your Trate is geod I

\
‘-

.

; signal to make a ‘go of it, think again.
A lot) of ‘the top 00ntestants’ antennas

i your s¢ore So I can publish it.

; qu1ck1y becomes ‘impossible to both re- |

- all over you ‘still think you need 2 better | -
. .antenna, read the above article hy Henry
. VE7TWJ -on -antennas’ for contestmg and

' elements ‘to- sucéess in contesting,” Tt-
. your'own éfforts. /So get ‘out there- and

) get some, experzence' o

help ‘tg- you: Good lick and please 'Send |

S NI L N S | e

By Sid Kemp VE7BGK
threeé - or ‘mhore stations a' minute; it
cord " the call 51gns in the log and the
dup sheet

ANTENNA I after readmg a11 thxs
you ‘have decided that’ you don’t have the

probably aren’t any dlﬁerentfromyours

“VETCC uses ‘2 ‘tribander beani, VESDX |« -
" for a“long time relied on a CL36; K7SS

uses a ‘TH6 DXX. If after the: contest’is |

serlous DXing ¥ Wil
“EXPERIENCE, ThlS s ‘one of the key

can’t be obfained mstantly or by anything
anyone can tell you, but: rather through
I hope these hints will be “of' some'

“in your logs ‘and drop- me a' note thp .

7% ;and “hope to see- yOu m WPX’——
Sid VE7BGK S

oL : L
. v il R TP SR

i wouldn’t use, one When you start runmng

© . april 1979~ 39
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Then in 1958 I learned what winds had three elements on 40 at 115 ft on a

.can:do.to a wooden heam; T lost ‘all 51-foot boom which was 1nter1acedW1tha
three.- My folks said.no more antennas, six element 10 metre beam. As well, I~
:so back-to the drawing board. I.moved had six on 15 metre at 105 feet'and six )
to Arizona and-then to California, where = . - on 20 at 120 feet plusal/4wave vertical
. one didn’t need a.beam because the bands - _on 80 metres. Finally, a 58*foot tower
“were open:20-hours a-day. in W6 and'W7 . . . holding three elements on each of the high
land’-I had fixed 'two-element beams. bands. JThat’s when I léarned the valueof
Then I moved to W1, W2, VE1 and VE3,™ -2 beams on the same band at.different
- From -these 1ocat10ns I began to-believe - -heights. Lee, VE7CC, plus many ‘others, .
that there was nothing else but Africans v including myself,” did a-terrific job in
‘and Europeans. Then in' 1964 came the different contests over the years. e

rude awakening. I was now back in Van-
e gl igt D iy In the Winter of 1974, wé hadwinds of
éxcept We’s and some JA’s Tt was then peaks up to 130 mph, which removed two
\that, I started to think seriously about elements of my 40 metre beam (2-inch

DXing antennas ‘and contestmg (what a diameter elements, 1/16-inch wall). As
“auitnb’ tlme to stirt). _ ; well, it removed two élements on the

six -element beam and broke the small

B started with a three elementtrlband tower with the 3 beams.

-at 32 feet:. Soon after. came a four ele- In 1975-6 1 rebuilt, usmg much hea.v—
ment tribander on.a 48-foot tower which . ier material’ (heavier than télrex) and I
twas not: much- better.. Next I put.up a - also added two more towers.andyverticals .
"TH6DXX on-a 72-foot tower. Wow! Re-~ and slopers. As of 1977 I had a_three
-sults at last! My first contest with results element on 40 with a 44-féot hoom at 115
«twas- the 1965 VE/W.- After the contest : feet: Seven feet above.it I have .six
was .over fhe ‘incentive wds there to- elements on 10 metre oh a 36-foot boom
improve. During .the winter months I “on a separate rotator above the 40 meter
built beams and’ extended my towers, just | - bPeam. A six element on 20 on a 60 foot
to keep warm! It was then that I met boom at 135 feet, six on 15 on a 47 foot
Dale 'VE7SV. (now"ZF13V and VESRER).. "boom at 105 feet; four-on 15 at 66 feet,
“who told me the antehnas weren’t large, four on 15'at 68 feet and:four on 20 at
“enough." I took his word to hea.rt~and 73.feet on a 38~foot boom. ANire towaz.;

changes Were made e : : : in all) - .

i ; I beheve 1 was the fxrst in Canada to - In addxtxon 1 have two 80-metre vert—
build an’ alummum ‘Xmas tree’, In 1967 - " icals --one on the ground and one elev--
T'had a five element 20, five element 15, ated with the base at 55 feet. —- 'a 160 -
flve elément 10, a two elément.40.and | metre inverted vee with the apexat 110
"4’ two-metre vertical. Ali were ‘spaced. . feet and a 160 metre ‘L’ antennd) and
5 1/2 feet apart on a 4 1/2 inch oD lastly an 80.metre sloper. 2

" mast. The tower grew £6; 78 feet, guyed | .. Some. final coriments: yes, I have

t.Six ways on the top and’six ways: at the tmed quads; but I just can’t keep them

i ."48-foot ‘level. I-had a* Féduction ‘gear up We ' just had another windstorm and

¢ and electric motor in a3 1/2-foot-long - Pm- happy to report that everything is

, steel box. All this was on 2 66X 120 foot still AOK. After all my years of expers
© lot. In addition T had a 1/4 wave vertical ience I can tell you'the QTH is No.l."

5 on 80 ‘metres W1th the radlals in fthe . I womd say you can gain about “two ‘S

: nelghbours 1awh, -.-" .. units if you are surrounded by saltwater;

. With. new ideas on \ thie drawuxg bodrd *like a small island or like VE7TBC. ub..

1 itook-the. whole thing down in 1971, I 1000 fest with a shatp drog-of to ithe.
* had a.new idea for ‘more towers onsome . salt water. Another example is. W7RM

, acreage The resultwas mypresent QTH, up 400 feet and surrounded by saltwater

:-which is. 200- feet. above ‘sea level, In for 200 degrees. (Get yourself.your own
- April of 1972 I poured the first tower  ~  island in soms ocean and you afe bound

¢ footings’ of what seemed to be my final to be & wihner without big anteiinas!)

".- antenna, buxldmo' program. Lee then VE’? : . ) Yes, I did have access to'a machme ‘

:l BDJ, now VE'?CC -helped in erecting the . shop and a steel company! It goes twith-
105 ft 15-metre tower and the 115 ft-40 out saying that without thls my antenna

“metre tower. By fthe end of July 1973 1 - - farm would not exist. :
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-over his- plant that was then under con—

Contlnued from Page 29

struction and’ Which-is destined to make.
plastlc fibres.. He subsequently drranged
" & meéting with. other Baroda Amateurs

at . the home of VU2XX, Wishvas P:
Pa'al

X also bumped mto 12BCL Lumano
“who is a. «technical: representatnve for a
firm- SpeClallZlnf" in chemical process

, analysers. Guite.an international. gath-

ering really, on the roof of Patﬂ’shome ;
HIS shac¢k- is also on.the. roof and his

T enormous- homebrewed beam' is ‘shown

‘in-the accompanying photograph. ‘We met
VUZXX,' VU2XO0, VU2XW (Arvind), VU2

"AT (Ashok) ‘dnd- VU2MMD. (Dixit). Rayu " .

VUZYY -was unable to-be present that
* night but- he did entertam us royailly on
“another evemng Rayu is; amostpleasant
‘chap.and ‘runs a. large chemxcal company
and glass works.

Duz ing miy stay, Patll VU2XX placed s
“his station at the dlsposal ‘of thevisitors”

“$rom Canada and: Ttaly,: ‘2nd his’ hosptta.l-

Lty knew no bounds: All the Amatéurs-in

““Baroda’ made™ me feelv very welcome
‘indeed. o S 9

: I worked many Canad1ans on the ‘long
path’. frem India durlng my brief stay,

- together with contacts'to most parts of -
" the- world. It was amazing- to fiid so

‘many people who had’ not worked India,
; partlcularly the Australians. I think it
_‘was Ron VE3AUM in Ottawa "who made

" the comment that “‘in 20 years of work-" -
- ing: ‘DX I have not spoken to VU2: land'

“for more than: 20 .seconds -at . a’'time!”,

" sol guéss we achieved something Hil"

"It was fascinating’ to be ‘DX’ myself

f.for a while; 1 must admit it.was a terr=

‘ific thrill to ¢all ““CQ Canada’’ and have
‘“VE4EA -in Wmmpeg come back ‘to me

'i. aftér-only a'very brief edll,. That really-

Aopened the floodgates

Ar-thank'yeu te VE3AMH VE3AUM

_' VE3SW and~ others for ¢ serwces rend-.
-ered’

§ T S Contumed from Page 36

prmt them. Obv1ously the next set of
exams, will .not be the same as those

" . published here.

-Some District” Oﬁfices are now per-

' mitting’ Niorse Code tests:to be. taken

and: credited .separately. ©One Ontario -
office is holding code:tests on the last
Friday of .each month. “Cheek w1th your

: .'sttrxct be:fore wrltmg.

Leveaea s -
N S

Adve rt|se rs

Corner 3

February s TCA got. us oﬁ‘ to a terr1flc
_bang, and we have more -to come with
each 1ssue So, advertxsers, keep that

" copy oommg Spring is .just- -around the

.eorner, and now .is the time for that
extra space. Your V.lay deadlme is March
31 o ;

Smgne msertion \s $1 00 (mlmmum_

" chérge) for 10. words .and $1.00 for each -
| - -additional. 10 words. Tosenew; sendcopy .8
- .w-and payment again, Deadline is fifst of -

* . month preceding jpublication. . +° :
. Put your membership.’ numher and o
Vo oall (not counted), if any, at the end of.
.. your ad. Print'or fype your ad and in-* |
*".,-‘cludé your address’ with- postal- code, If -
. ...using a phone humbér, include the area -
.code, CARF and The Canadlan Amateur | -
. accept no responsnbllu.y or ltabxllty for
content. ox matters arising from -ads.
-+ Send .to CARFT, Inc., Box 356 ng— l
ston, Ont, K7L 4W2," - - o

|_'

) I‘OR SALE New Atromcs CR101 Code Reader
.-#$185:00.  VE4QU, . Ashton Ave., Wlnmpeg, RZM
. 1E2. Ph, 204-253-9854,

% phenoltc from your. artwoﬁk or magazine article,
. Sénd your requirements for aquote =G, Coulombe
. 'VE2HY, 127 Hastings Ave Pomte Claire, Que |

. I‘OR SALE: KLM Multi—2000 transcelver Prlce
_-+="Negot. :Contact Gord ‘Woroshelo VESEYW, 15 .
...Grandmont. Cres., Sault Ste.. Marle, Ontatié-P6B .

6444 VFQ; VESGTF Glentdssie Farm, Box 100

‘CIRCUIT BOARDS: Single’ sidel:\ glass epoxy or™

H9R 3B4.

SWIL (705 942-4283) .
WANTED: SB- -104A Transceiver;SB- GMSpeakcr. '
HP-1144A" Power Supply, SB=634 Console, SB--

Gréen Val]ey, Ontafio KOC 1L0.*
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Dlrectory

" TFor the . convemence of our readers,

- we 'list. those advertlsers who appear in .

this issue of TCA, Remember, ‘when re-
spondmg to’ advertisements, say you
|. saw it in TCA The, Canadlan Amateur,

Heath Company ....... omea i Back Cover-
.-C.M. Peterson Co. Ltd.. Insnde Front
. Bytown Marine Litd,. ..Inside Back _

Canadian Commumcatwns Co........’ 1
" VE -Amateur Radio Sales .......... ceie 2
H.C. MacFarlane Eléctronics ....... 3
WSI Sales COMPANY ....iecivivasiomeieni &
* +Dollard Electronics Lid......covveene. 5 -
"Wackidi Radio ......0.5000e0.00 T NS -
. * Comm/PIuS uiiaresieoeosisisssn sisssoseesiil
" Glenwood Trading Co. Ltd....'..‘..'-8, 10+
" D.C.B..Electronics ....,'~ ...... vevigoeese Fi o
H. Peters’. SHTWEC NS I Nt (1 )
*Micro’ Enterprlses ..... e B8
Microwave Filter Company. ......... 42 |
Gem Quad Products Lﬁd 43 ;
AED Electronics ..... o 3
Canadian QSL’S ....cvuuivsainsiannnsin, 43
' Canlon EIECERONICS ..iivimsnnisreeeriend
| - Mapléaf QSL’s IR
- William J. Ford N S .
“HAMEPAAORS ..t ininedosisrsdbrednoss &
-"Metro Ham Shack ..0:.uu.iuueenuniiniin

| mmtzr -

Canadtan Amateur Radio First

* A Full Line of Integrated Clrcuits

_* A Fill Line of Semiconductor's -

* Micro Processor Chips, Memories®
. ‘and Intérface Components

* IC and Transistor Sockets

RO T

'. * Printed ‘Circuit Board Bla.nks

* Sensitized or Plain '
* Printed Circuit DI_'a.ftmg Aids
and Chemical

H 2 *' Printed Circuit Boards made

from your Artwork .
* Parts Kits for Major Projects ‘o
- *.Photographic Art Work Repro-":"
" ductions from your Art Work i
or Printed Page

_* Data Books and Sheets _ j _—

Micry 'f g
_' | Emerpnses

679 Justus Dere
Kingston, Onta¥io K7M 4H5

- " "Telephone 613-3§4-1827 -

> < : o R

e B e
UNADILLA
"WZAU Baluns:

DEMAKDED.BY .
PROFESSIONALS = * 7
_HMORLD-WIDE i
- 'QYER_12.YEARS

°1h:01lgmalln;htmnghresl e

"GSG#Stung’ll i g
. Tess Hard
M e S icxomuve unanmn/mco nmswu [Depl C
oy SUACEY e C X B
E 'GﬂlRMﬂE[D . AT&Y Kinwe sr::::uz:s‘l‘:mpcuss HEVEYORS, 13951 Ry mosis
A % ! i . ;- ’ ‘e . : T

Flll.l. POWER QUHLITY
‘ HIIM HNTENNH PIIRTS

.. AT YOUR DERLER

© BALUNS - TRAPS- msumuns

« QUAD PARTS-ANTERHA'KITS
. aoon/msr HOURTS“WIRE ™ -
.-+ CABLE- conu:cmns

WRITE FOR FULL CITALGG
[Euelos: 30¢ Sumys]
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, TR=7400A "'KENWOOD®"
~ OWNERS: SCANNERKIT

FT-227 ““MEMORIZER"
OWNERS: SCANNER KIv

.

-

“§. = Installs.completely (nside

rlg. No ohtrusive external
connecllons,
* Scans the complete hsnd
or only the portion you
setect on the MHz switch
of your rig (e.g. 144—148
or 146-148 MHz),
Sean frequency s dlspmyed
on digltal readout.

switches supplied with kit

Two minlature toggle switch

to full band)

Scans gnly the portlon of

band you select.

@ Scans at the rate of 200
kHz per second.

e_ Switch modification on
mike allows you to scan
past, or lock on, any occu=
pled fréquenscy, *

o Complete kit with détalled -
lnslnlwon..

on=off; lock
may-be mounted externally
or on the top or bottam

“cover of the rig. "

In the scanner off mode the

TR-7400A behaves nor-

maily. In the scanner ON

mode the scanner 10oks up
on &n occupled frequency,

Pausos for a presct time

(8-30'seconds) and then

resumes seanning, This

means you-can eayesdrop
all,over the band Without
lifting a finger. When you
hear something lnluesllng
you'fllp the switch to the }

. lock mode nnd the rig is

+ ready {o tfansmit, i

® Scans at the rate of 50 kHz
per second.

* Complete with detailed . *
{nstructions (even-for the
beginner),

Kit $39.95

Preassembled-$59.95

« edd suo postags and handllng

. talla Instde rig; no ob-

+ | trusive external connectlons,
' ® Rigcan easily be remrna__d.

to original condition
‘whenever deslred,

e Scons to presel llm|\.s nnd
reverses,

-| o Automnuc bypass of locked

n31/2
un)css you press lock-on
switch
« You can ¢avesdrop all over
the band without Hftinga ~
{inger.

Kit $34.95

= Pruassemb!ed and tested $54.1 nn
- | add $1.50 postage and handilng

1C-22S Scanner Kits alsa
available i
KIt $34.95; $54,00 assembled
add'$1,50 postage & handling

Dexlcr lnqulrles Invited

o Selectable sweep width {up )

- -

AED ELECTRONICS ’

750 LUCERNE RD SUITE. 120,
: MONTREAL, QUEBEC
CANADA H3R2HE
,TEL. 514-737-7293

Receivers. Transmlttérs Tubes, Test

SURPLUS
_Government. -
ElectrOhic .Equipment |

Equipment Xmfrs; Meters, -
APX-25, .APX-46, Collins 17L7A
SP600JX21 H.P., TEK, L & N,

‘GR, Varlan Racal

Gertsch BC221

- Fluke, Stark Weston and much much

'MORE!"

. ‘Send for latést free flyer

ll!aiilam . Ford

RR 6 smi.tns Falls,

Ontarig K7A 487

23 e,

Two Elements 5139
Exira Elements $99 '

Pricels
F.O.B. Transcona

INCLUDES U.S.
“Customs Duty

KiT COMPLETE - .
WITH

.

e SPIDER
o ARMS
o WIRE
; : o BALUNKIT
A : * BOOMWHERE
T NEEDED

* WINNER OF MANITOBA DESIGN®
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now — a third_
. and fourth may be added later with
- little effort.

.Geta maxfmum structura! strength
with low welght, using our “T ride-
tic” arms.

| GEM QUAD PRODUCTS” LTD.

Transcona, Manitaba, Canada R2C 275
Box 53. Telephone (204) as&:ma

W wE-@sk |
= = || ‘/5?3‘ é’
g L=

i oddmi
. VE] S uum'; o

~

i merm s

-~ 5
| VEL=--" canadaV”

o

Now ﬂvuniw
<AOTHESAY £0GIWO

PBESENTING :NEW 0SL DESIGNS FOR
- ' RADIO AMATEURS.PRINTED ONE SIDE - g
- AND IN BLACK ON' SPECIALLY SELECTED
" BACKGROUND COLDURS:Gold. Blue.Gray-
] Dscara =~ ( |\n Yellow/0r,only.)

CARF Offer with membershin number only:
" Canada Map or Provincial Map.(1).{2), BLUE.

-250 cards, $12,50 «500 cards $21.00

YOUR PHOTO, by yourRip,@SL !

Send clear contiastii 3 and W

print 3x5{no palaroids) far appraisal

with:Mapleafs Screenprint Pholo. ’- -
-For more information, sample QSLs s

and order.form, send 25%in coin to:

iT.é
| (]

s o -
bMap]eaf gSL. RR412-7, Rothesay.EOG qu.NeuyBr‘unswn{k. J




Gty AVA(LABLE

IJEI’AILED IHFURMMIUH ON AHY DF THE ABOVE ITE.MS

——
cmlrg g

X

CA NL ON

ELECTRONICS (LONDON)

" P.D. BOX65 X -~
S0t s SKOMOKA, ONT, NOL TRON : .. :
N 1 X 5], o i _ i
3 ; e [ERUTT O Cill L g
: ‘) o B v .

“QSL’S SINCE 1965”

4
= o >
MODEL FUNCTION- 3 g
144/28RC 2m to 10m receive converter” -
432/28RC - * 70cm to 10m receive converter
432/144RC *. « 70cm 1o 2m receive converter
433/28RC ‘70cm 16 10m receive converter.
434/184RC .. 70cmto 2m receive converter « ' -
~432+434/28 “ Dual band 70¢m 10 10m seceive converter- -
432 +434/144 + Dual band 70cm to 2m receive converter
124PA10/40 * - * 10W input, 40W output linear amplifier e
144PA10/40P -+ Asabove, but with interaal seceive pre- ampuncr i€
144PRE AMP -. "2 receive pre-amplifier module .
144PA2/45 - 2Winput, 45W output fm nmp!iher !
-144PA2/45P As abgve, but \vuh imernal recetva me—amphr ar
. 184/4VT - 2mi 10 70cr varacior-teipler '
BUCCANEER . ‘10mjlo2m15W lincar transverter
. COBRA v 2m 10 70crh fm transverter
- 28/144 25S 10mt02m ZWﬁnuar transverter

" Q5L CARDS: WiTH A DISTINCTIVE CANADIAN MOTIF;

PRINTED IN-1, 2, OR '3 COLOURS ON 7 DIFFERENT STOCKS.

- CARF, ARRL,"RSO, RSGB, ETC. LOGOS AT NOEXTRA COST:
BE SURE 7O SEE THE NEW. ONESIDED QSL'S AND THENEW ° .

WILDLIFE SERIES FEATURING SOME OF CANADA'S. MAGNIF- i

AVAILABLE.  SEND 25¢ FOR SAMPLE PACK TO:,
CANADIAN QsL’5, BRUCE MCCOY:- yeasoz
1128 BRYDGES ST, 1ONDON, ONFARIO, N5W 287 -

- ICENT smos;mo ANlMAlS. [CUSTOM QSL SB!V(CE ALSO -

.

e :‘ : .. TR

e THING WE DO IS PUT'A CUP OF FRESH COFFEE IN YOUR X .
257 . HANDS, THEN:YOU, ARE FREE TO.BROWSE TH ROUGH - "i": ..

.....

. CANADA TRY OUT ANY PlECE OF EQUIPMENT YOU :
:ON THE AIR'IF’ YOU WISH (IF YOU HAVE . °

-CARETO.'

A TICKET) AND YOU ARE ASSURED THAT: WHATEVER ' “ ‘ I

- ' YOU DECIDE TO-RURCHASE AT HAMTRADERS IS NOT
- =+ " ONLY COVERED/BY THE EQUIPMENT MANUFACTURER'S
:  WARRANTY.BUT IS BACKED BY OUR:OWN WARRANTY,
, . AND'OUR WARRANTY 'IS:BACKED BY ONE OF THE BEST PR
" ~EQUIPPED.SERVICE DEPARTMENTS INTHE GOUNTRY, 7. " ... ... . =
SO WHY JUST BUY.'A RIG WHEN YOU CAN BUY SERVICE? ~ "= "o .o
ASK AROUND ‘OYR‘BEPUTATION SPEAKS FOR ITSELF. .

s 45 B-RISBANE [ROAD, UNIT 16, DOWNSVIEW, omAmo. (416: sswsoo). ORI |
v WE. SERVICE WHAT WE SELL! e P ~

WRITE FOR YOUR FREE CATALOGUE TODAY: .




MIN| PRODUCTS MODEL HQ-1
}
. L '; !
/lr/7\3\, plus tax
$1 99 9 and postageﬂ ’
INSTOCK 1 e
e 41Ié'feetlong
. e , ’ - ® 6 ftturning radius »
.® Spare parts available E ) ® 15 pounds light - for TV rotor - . -
., @ Shlppmg wt. 20 Ibs, .91 long box ; . g 3 ® 20/15/10/6 meters - 6db gain n'ominalJ
\ o ] X . ) " 5 . i . ¥ ) ) o £

| :(T ' METRO HAM SHACK .. )

770 GORDON BAKERROAD, WILLOWDALE, ONT., M2H 3B4 (41 é) 496-1606

( Pl | B
15 o LTS

i 3 1B
4 Al
et 270 : < <@ ACIDC batteries
el et 3 ® LED readcut

® Very stable

R F 2 8 OO L Inc;ludes shortwave guide

5-Band (FMIAMISW/SWZSW) Portable Radio o $399 ...
L y wnth Direct-Readout Dlgltal D|splay ] instock | J
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The Canad(an Amafeur Radio Federation lnc

Is incorporated- ‘and operates under a'federal
gharter, with the following objectives: .

" 1. To nct as @ coordinating body for Amateur

‘|." <* radio-organizations’in Canada;
s , 2. To act as a ligisor agency between its mem~ -

. bers and ‘Gther Amateur organlzations in Canada
* and other countries; .
.. 3:.To actas alialsonand advisory agency hetWeen
¢ {ts members and the Department of Communica~
- tlons;
4. To promote the interests of Amateur mdlo
* operators through a program of technical ‘and
general edueaticn in Amnteur matters

@ OFFICERS B : )
President VEaNR‘ Bill Wllson °
imm, Past Pres, VE2DNM - John M. Henry
*  Vice-President VE2NM Fred Towner
.+ -Secretary % V.ESEVO Joan Powell
. Treasurer . VE3NB Bernie Burdsall
. General-Manager  VE3AHU Axt Blick

BOARD OF DIRECTORS

. {If you want to contact the Fedgration, write or call
- .aDirector in:your. region or write to CARF, Box 356,

|+ Kingston, Ont, K7L 4W2.)

VE7BBQ Pete‘r Drlessen, 1946 York Ave., Apt. 203
2 Vancouver. B.C. V6J 1E3; ¢ 60’4-132-3298 PO A
VESVF Stella B:oughﬂen. Ellersleld. RR3 South Eg- "
monwn, Alts

* VESHD Jia® MeKentx, -Box:708, Bt Msleod, Aita, - * .’

- TOL 020.

3 *VESYY' Martha Pankmtz. 1212 ‘Temperance St,, Sas-.

- katoon, Sask. STN 0
. 'VE3GCP Fred Bablnsan. 126’ West 19th St,, Hemilton,” *

1. Ont. LIC 4Hs. . .

VE2RA Gene La]oia, R‘R 2 Perkins, Que JOX 2RO, .
VOINP Nate Penney, Box 10, Shoal l{ubor. Nfid. AOC
6 2L0. ;
3 vzsz Bob “Rol
*.P Q H3R 386

CGRF News

Service. Statlons %

Your Federatxon is lookmg for ind=" ..’
ividual and club - stations 1o broadcast -

news .items -and mformation of mterest
to Cahadian Amateurs :

As. bulletins become avanlable, they
will be: sent as quickly -as possnble o

‘Official CNS Statlons’ appointed by ‘the :

CARF - Dxecutwe from time to time to

e give ‘the-best: geographical’ coverage A
var1ety of. modes and frequencies willbe .
‘|.used, to' transmit- bulletins. at- regular

timés and dates. ' i
“Stations W1sh1ncr to parhmpa.te in th1s

> . | new. CARF service for Canadians can. .
- | contact CARI‘ Box 356, ngston, Ont

K7L 4W2 for full detaxls

1050 Churchill MountRaynl_ N

. For. TCA News [tems, chtures Orlgmal :

Storxes ‘Technical Articles! ¢
Make pocket money by wr1tmg foz The '. )
Canadian Amateur! 2}
Technical artlcles are espec1a11y welx’

_come, We can use simple constructlon

projects; antennas, hints and kinks, ex-

planations of the theory and prdctice of

modern. Amateur operatlons and equlp- ’
ment.

Photoes ‘Should beé glossy black & whnte

_prints; although we can use colourprmts

Written material- should be typed, double |
spaced. Legible handwntmg :is, accep-. - -
table. Finished artwork -and' drawxngs

L Will add’ to the value, but, sketches and

‘Tough arawmgs are acceptable
- Technical raateridl ‘only: Techmcal .

‘Editor; .CARF Inc., Box ‘356, ngston,

Ont. K7L 4W2.
All other materlal EdltOI‘ TCA 151

;Fanshaw Ave., Ottawa Ont K1H 608

Thursdays L
.. 0030-0130 Z 1_4 060 MHZ g Y
-+ 0130-0230. 231 O»MHz SSB~

Safurdayg? e e,
©1900-2000 Z .34, 060 MHz CW
'2000-+2100' Z 14 160 MHz S8B-- -

. Sundays*. s

. 1500~ 1600 ./ 14 060 ’VIHz CW'-". :
+ 11600-1700 2 14.160, MHz- SSB ol
*Third Sunday of each rmonth: only :
Note that the -Thursday Zulu tunes

- 'are Wednesday -eyening or *afternoon in -

-Canadian- hme zZones, Durmg the.months
when . most' ‘of Canada 'i$. on Dayhgh(z

; txme, operatmg hours wﬂl be one hour

earlier “Z* time,. thus- ‘the. same local'

time for those regions. of Canada,onDST4 - -
AN frequen01es are plus.or minus a"' "

few kHz of the listed frequency- if’ mter-f
ference is encountered. VE3VCA.is op- §

_erated by Volunteers from the ngston'
: Ont ARC 24

- LIS N T e
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GABF Bulletm Statlon sked

CARF \lewsletters and News Bullet-

- ins will bé heard over VE3TCA the,

first official CARYF News Service Station,

utilizing the facilities of VE3OCU, Car--

leton Umversxty Ottawa, on *he following

sxced
' 14,140 MHz SSB Sundays 1745 GMT
14,080 MHz TTY Sundays 1830 GMT
14.070 MHz CW Sundays'1930 GMT
3.755 MHz SSB Sundays 2200 GMY'
3.590 MHz CW Tuesdays 0100 GMT
3.610 Mz TTY Tuesdays 0130 GMT

- . Carleton’s three repeaters will also
transmit the bulletins simulitanesusiy on
MCW using their own call sign VE3OCU
‘on 146.85 MHz, 224.94 MHz and 53.15
MHz on Wednesdays at 0100 GMT. (Note
that GMT times for Tuesdays and Wed-
nesdays are- Monday and Tuesday in
Canadian time zones. )

Free QSL
Service
for members

1. Sort QSLs by preﬁx and stack
face up in a single stack. ,
2. Kéep weight of one parcel under
‘one pound. Parcel carefully and,
seal securely.
3. Put your name, call,'etc‘ inupper
left corner °
. 4, Put your CARF membership no
in lower left corner. [
_5. Send to CARF QSL Services, P. 0.
. - Box 66, Islington, Ont. MSA 4X1.
6. Do- NOT register parcel.’ This |~
" causes delay.
7 'Check with Post Office for ré-
- quirements if sending by Thxrd .
Class Mail . ;
8. If receipt required, enclose SASE
with.cards. §

<

With the advent of Dayhght Time in
the summer, the GMT times will be one
hour earlier, thus local times in areas
which use DST will be same as now.,

A

Logo Stickers
'} CART Logo Adhesive Labels and Window
Decals are available from CARF, Box

356, Kingston, Ont. K7L 4W2, Slze 6 %
2 1/2” 4/$1 00.

..

Name- Badges

Name Badges: Hot stamped foil logo in
vivid Royal Blue on a‘White background .
1 with your name and call in contrastmg
Black. sze~ 3x11/2”.

3

BANNED COUNTRIES LIST
Iraq, Khmer Republlc** leya Pakistan, Som-
alla, 'Turkey, Viet-Nam¥, Peoples Democratlc
Requuc of Yemen,
** Station XU1AA has beenauthorized to exchange
communlcatlons wlith Amateurs of other countries.
Note: The calls 70A to 70Z are nssigned to'the
Peoples Republic Jf Yemen,

. . THIRD PARTY TRAFFIC AGREEMENTS
Bc'_)l(viu, Chile, Columbia, Costa Rica, Dominican
Republic, Guyansa, ‘Honduras, El Salvador, Israel,
Mexico Nicaragua, Peru, Trinidad, Tobago, USA
(Territories and Possessions), Gpatemala, Uru-
guay, Venezuela. -

RECIPROCAL LICENCING AGREEMENTS
Barbados, Belgium, Berfmuda, Brazil, Columbia,
Costa Rica, Dominica, Dominican Repuhlic.
France Ecuador, Federal Republic of Germany,
Guatemala, Honduras, Israel, Peru, Luxemburg,
Netherlands, New Zealand, Norway, Nicaragua,
Phillipines, Poland, Portugal, Republic of Pan-

-+ ama, Senegal, Sweden, Switzerland, Unlted King-
dom, U.S.A,, Uruguay, Venezuela, Denmark, Ice-
land and Flnlnnd
Note: As a general rule, DOC will consider lic-
ensed Amateurs of Commonwealth countrles for
reciprocal privileges in Canada If the other

country does the same.
-~
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- O’rder_‘ -Edr_m’

Please sendCertlflcate The Canadlan Amateur wuth free [lSLservu:e asa CARF*

Full\lotmgMember* | Family Membershm e
$7yr $30./ Byrs. . $1-yr. extraperperson . . -
) E D $15-for LIFE L]
: 'As's'ociéte Member _ . ‘|  Life Member o
: §Tyr. $30+/6yrs. - - (FULLorASSUCIATE)
" o - {Foreign Call Sign Holders and D $100 . l:]

. non:licensed supporters) . *

x'. ., el ».l ' I

" CHECI( OUANTITY REﬂUlRED .
. CANADIAN AMATEUR CERTIFICATE STUDYGUIDE [ ]¢5
- CANADIAN AMATEUR RADIO" REGULATIONS:HANDBOOK. [:]s4 =
ADVANCED AMATEUR CERTIF!CATE STUDY GUIDE [:]s4_ s

- INSTRUCTORS PACKAGE E]szso

- INSTRUCTORS 35mm Slides = ] 35 IR
i CARF LOGOS (6x21/2) adhesive sticker ] wmdowdecalD 4/ 1 ‘.'_:-r_ -
< CARFNAMEBADGE ~ ~ - - - . []$250 ik

K (Ontann adds7%salestax) Prmt name and call deswed

MONEY ORDEH or: CHEQUE TOTAL I
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- 4'* =~ ."‘ ey . 3
IFRENEWINGMEMBERSHIPNOIS . , S S R R

CMYCALL - - oo . .. FAMILY CALL(S)

" NAME BT 0
. " ADDRESS e —
 POSTAL CODE A , " DATE

P

Canadlan Amateur Radlol’ederatlon ln i
PO.BOX 356, KlNGSTON ONTARI0, CANADA K7L 4W2 RS O




Ottawa’s Newest Ham Store...

MANUFACTURERS PRODUCTS
ATLAS RADIO HF/SSB TRANSCEIVERS
KENWOOD 2M-VHF TRANSCEIVERS
VLF.J. AMPLIFIERS
HY-GAIN REPEATERS
MOSELEY ANTENNAS
A.R.R.L. INSULATORS
CALLBOOK ROTORS
NYE VIKING ANTENNA fUNERS
V.H.F. ENGINEERING KEYS
SHURE FILTERS
CORNELL-DUBILIER PHONE PATCHES
AMPHENOL MICROPHONES
ANTENNA INC. CALLBOOKS
INTERNATIONAL WIRE & CABLE PUBLICATIONS
TIMES WIRE CODE TAPES
BARKER & WILLIAMSON CO-AX SWITCHES

—— LEISURE TIME COMMUNICATIONS
/ Byown P Orne| cpeoialisTs amarer » cs s manne

1140 MORRISON DRIVE. OTTAWA, ONT. TELEPHONE 613-~820-6910




11 SB-104A

'good enough to measure up...to you!

In choosing the SB-104A you join a pretty select
fratemity of fellow Amateurs. They're individuals
whose imaginations were fired by the looks, feel, and
reputation for outstanding performance that, since
its inception, has become the trademark of Heath's
entire line of famous SB series Amateur equipment.

You've joined a group of people who want state-of-
the-art pérfection, still insist on building their own to
insure handerafted quality, prefer to do their own
maintenance and service, and above all want a rig
that's good enough to measure up to their abilities,
standards, and the reputations they've built for
themselves.

Heath's SB-1044, it's the only choice when you're
ready for « transceiver that's good enough to measure
up....to youl

Heath Amateur Radio Gear....
--..the quality that measures up!

FREE Heathkit Catalog

Catalogues also available at our

6 Heathkit Electronic Centres locnted
in Montreal, Ottawa, Mississauga,
Winnipeg, Ed ton and Vang er,
where Heathklt products are displayed,
sold and serviced

HEATH COMPANY
Dept. 1178
Schlumberger 1480 Dundas St, E. B
Mississaugn, Ont. L4X 2R7

Genllemen, please send me my free Healhkit Catalog AM-372A
| am not on your mailing list.

Name

Address I
City Prov. I

Pricas and specilications subjact (o change without notice. Code
----—_—-—-----




