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75A-3 Receiver 32V-3 Trans mitter 

Whether your operating taste runs to dx, traffic or rag-chewing, you'll like 
the convenience of these proven performers. With this popular communica- 
tions system, you QSY from the high end of 10 to the low end of 80 in a 
few seconds; just pick your band and set the dials to the desired frequency. 
With this accurately calibrated pair on your operating table, you don’t even 
have to zero-beat. W/ant to answer that station on his own frequency? Just set 
the 32V-3 to the frequency indicated on the 75A-3 — that’s all there is to it! 

The Collins 75A-3 double-conversion receiver, with its crystal-controlled 
front end and highly stable low frequency VFO, is like a high frequency 
crystal-controlled converter working into a very stable low frequency re- 
ceiver. The high stability and 3.1 kc bandwidth of the 754-3 make it ideal 
for AM or single sideband — and 800 cycle and 6 kc bandwidth filters are 
available as optional accessories. All coils are permeability tuned and have 
a straight line frequency characteristic, allowing linear dial calibration. Only 
the band in use is visible on the slide-rule dial. On the vernier dial, each 
division represents one kc except on the 10 and 11 meter bands, where each 
dial division represents two kc. This accurate calibration is made possible by 
the highly stable oscillators in the 75A-3. 

The 32V-3 isa VFO controlled band- 
switching gang-tuned transmitter rated 
at 160 watts input on CW and 140 
watts on Phone. It is thoroughly 
filtered and shielded to minimize the 
possibility of TVI. 

Fully illustrated booklets describing 
this popular pair are available at your 
Collins distributor. 

COLLINS RADIO COMPANY 
Cedar Rapids, lowa 

oS a aS 

261 Madison Ave., NEW YORK 16 
1930 Hi-Line Drive, DALLAS 2 

2700 W. Olive Ave., BURBANK 

Collins Radio Company of Canada, Ltd., 74 Sparks St., OTTAWA, ONTARIO 



THE THIRD ANNUAL 

EDISON RADIO AMATEUR AWARD 

You are invited by the Award Committee 
to nominate your candidate for 1954 

Fo the third successive year, you have the ‘ 

Opportunity to single out for national 

acclaim someone who has rendered out- 

standing service while pursuing his hobby, 
amateur radio. 

Only candidates who are nominated by 

letters from you and others, will be consid- 
ered by the judges. 

Naming the Edison Award winner is a 

tribute to the efforts of all amateurs in the 

public interest. By entering a candidate, you 

help make this tribute possible . . . and can 
win for yourself an expense-paid trip to the 
city where the Award wil! be presented. 

Edison Award achievement is exemplified 
in the work of J. Stan Surber, WONZZ, last 

year’s winner. Mr. Surber since 1950 has 

served as a regular message link with hun- 
dreds of men on duty at remote Arctic 

weather stations—has handled, in all, some 

20,000 personal communications. 
Other new pages of amateur achievement 

are being written while you read this. Aid in 
honoring those responsible! Read the rules 
below . . . select your Edison Award candi- 

date... and mail your nominating letter to 
Edison Award Committee, Tube Department, 

General Electric Company, Schenectady 5, N. Y. 

RULES OF THE AWARD 

WHO IS ELIGIBLE. Any man or woman holding a radio amateur’s license issued by 
the F.C.C., Washington, D. C., who in 1954 performed a meritorious public service 
in behalf of an individual or group. The service must have been performed while 

the candidate was pursuing his hobby as an amateur within the continental limits 
of the United States. 

WINNER OF THE AWARD will receive the Edison trophy in a public ceremony 
in a centrally located metropolitan city. Expenses of his trip to that city will be 
paid. As a further token of appreciation, G.E. will present him with a precision 

timepiece to clock DX. In addition, the person responsible for the nomination of 
the Award-winning candidate will be invited to attend the presentation ceremony, 

and his expenses also will be paid. 

WHO CAN NOMINATE. Any individual, club, or association familiar with the 
service performed. 

HOW TO NOMINATE. Include in a letter the candidate’s name, address, call letters, 
and a full description of the service performed. Your letter must be postmarked 

not later than January 3, 1955. 

BASIS FOR JUDGING. All entries will be reviewed by a group of distinguished and 
impartial judges. Their decisions will be based on (1) the greatest benefit to an 
individual or group, (2) the amount of ingenuity and sacrifice displayed in per- 
forming the service. The judges will be: 

—E. ROLAND HARRIMAN, President, The American Red Cross 

VAL PETERSON, Administrator, Federal Civil Defense Administration 

EDWARD M. WEBSTER, Commissioner, Federal Communications Commission 

GOODWIN L. DOSLAND, President, American Radio Relay League 

WINNER WILL BE ANNOUNCED on or before Thomas A. Edison’s birthday, 
February 11, i955. 

Employees of the General Electric Company may nominate candidates for the 
Edison Radio Amateur Award, but are not permitted to receive the Award. 

GENERAL ELECTRIC 
166-1B5 
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Our CPO-128, CPO-130 and FCC-90 were the best on the market. This did not 

satisfy us. We're constantly striving for improvement. 

@ CODE PRACTICE OSCILLATOR 
AND MONITOR CPO-128A 

The new improved CPO-128-A now utilizes 2 tubes—50C5 and 35W4. 
This means you actually get increased output from this really potent CW 
monitor which is ready to operate at all times. 

THE BUD CODEMASTER is a real money saver. No longer do you have 
to consider your code practice oscillator useless after you have learned 
the code. A flip of the switch and you have a real qood CW monitor. 
This is a really versatile instrument. It has a 4" built-in permanent magnetic dynamic speaker and 
will operate up to twenty earphones. 

A volume control and pitch control permit adjustments to suit individual requirements. Any number 
of keys can be connected in parallel to the oscillator for group practice. This unit will operate on 
110 volts A.C. or D.C. An external speaker may be plugged in without the use of an output trans- 
former. All controls are placed on the front of the unit and all jacks are in the rear. The unit is 6!/2" 
high, 5'/2"" wide and 3!/2" deep. It is finished in Grey Hammertone enamel with red-lettering. 

(GL LOSIV EY eae et Ro nee mn TEM onary Sore he RE A Tye PE A hi SE tee Me Amateur Net $15.75 

Also available in earphone model CPO-130 A at $14.10 

FREQUENCY CALIBRATOR FCC-90A 
The elimination of drift is a vital responsibility of every amateur operator. 
To comply with Federal Regulations some means of accurately checking 
transmitter frequency must be available at every “Ham" station. You 
can avoid a "pink ticket" for off-frequency operation by using the BUD 
self-powered frequency calibrator. The new improved BUD FCC-90-A 
also uses 2 tubes—50C5 and 35W4. It consists of a 100 ke crystal oscil- 

lator that is completely self-powered and will give 100 ke check points on all bands to 30 megacycles, 
This enables you to determine the exact band edges. 

No extra wiring is required to install this unit. Plug the FCC-90-A into a 110 volt receptacle, 
connect the pick-up lead to the antenna binding post of the receiver and the unit is ready for 
operation. An ON-OFF switch and a STANDBY switch are provided. 

GS DOE AG eee eae ras seen sexe arts sa. cstisceice ty on POE ee Ne Amateur Net $17.25 

See these new BUD products at your distributor today! 
Write for copy of New Bud Catalog No. 154 

BUD RADIO, INC. 
2118 East 55th St. Dept. € Cleveland 3, Ohio 
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Our Cover Photo 

The cover feature this month is one of the many new pieces of equip- 
ment described in great detail in our forthcoming book "Single 
Sideband Techniques." It is a 75-meter VFO SSB exciter with 35 
watts of useful peak output. A Collins mechanical filter is employed 
in a circuit that enables sideband switching and carrier re-insertion. 
Receiver anti-trip and automatic voice control (VOX) are two more 
of the features in this unusual unit, A separate heterodyne unit 
which is also described in this book will allow the use of this exciter 
on any band from 10 to 80 meters. 
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The invaluable instrument for all 
Hams. Numerous applications 
such as pretuning, neutralization, 
locating parasitics, correcting TVI, 
adjusting antennas, design pro- 
cedures, etc. Receiver applications 
include measuring C, L and Q of 
components—determining RF cir- 
cuit resonant frequencies. 

Covers 80, 40, 20, 11, 10, 6, 2, and 
14% meter Ham bands. Complete 
frequency coverage from 2—250 
Me, using ready-wound plug-in 
coils provided with the kit. Acces- 
sory coil kit, Part 341-A at $3.00 

extends low frequency range to 
350 Ke, Dial correlation curves 
furnished. 

Compact construction, one hand 
operation, AC transformer oper- 
ated, variable sensitivity control, 
thumb wheel drive, and direct read- 
ing calibrations. Precalibrated dial 

with additional blank dials for individual calibration. You'll 
like the ready convenience and smart appearance of this 
kit with its baked enamel panel and crackle finish cabinet. 

MODEL GD-1B 

$] 50 Ship. Wt. 
4 Ibs. 

The new Heathkit An- 
tenna Coupler Model 
AC-1 was specifically 
designed to operate with 
the Heathkit Amateur 
Transmitter and will 
operate with any trans- 
mitter not exceeding 75 
wants ae ee power “ane chore 

ugged design has resulted 
in a sturdy, well shielded MODEL AC.-1 
unit featuring a copper plat- 
ed chassis and shield com- $ 50 Ship. Wt. 
partment. Coaxial 52 ohm 4 lbs. 

receptacle on the rear e 
of the chassis connects 
to a three section Pi- type low pass 
filter with a cut-off frequency of 36 Me 
Tuning network consists of a variable 
capacitance and tapped inductance in 

an impedance matching unit 
Capacity coupled neon lamp 
serves as a tuning indicator 

and will also provide a 
rough indication 
of power output. 

AWeathltl \MPEDANCE 

METER KIT 

The Heathkit Antenna Imped- 
ance Meter is basically a resist- 
ance type standing wave ratio 
bridge, with one arm a variable 
resistance. In this manner it is 
possible to measure radiation re- 
sistance and resonant frequency 

and antenna transmission line 
impedance; approximate SWR 

and optimum receiver input. 
Use it also as a monitor or as a 
field strength meter where high 

Sensitivity is not required Fre- 
quency range of the AM-1 is 
0-150 Me and range of imped- 

ance measurements 0-600 ohms 
The circuit uses a 100 microam- 
pere Simpson meter as a sensi- 

tive null indicator. Shielded aluminum light weight 
cabinet. Strong self supporting antenna terminals. 

$9450 5." 

HEATH COMPANY 
BENTON HARBOR 6, MICHIGAN 
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Deer Hon. Ed: es HN 

You knowing, I thinking Scratchi are getting mel 
in his old age. Yes indeedy. Why I thinking sf 
Well, when it are obveeus that reseever are needir 
Eye-F alinement, are I hurredly pulling out mete 
grabbing tooning rench, and lineing, up Eye-F coils 
Not any more. I wateing for it to get worse. Whig ie 
it does. 
When crisstal ossalaytor are acting up and jum 

ing freakwency, are Scratchi cleening crisstal? N 
soes you can noteus it. I just plugging in né 
crisstal and working on new freakwency. Same thir 

winding selfsame coils). 
Or even when noing that rotary beem no long¢ 

being in 1/c toon, are I madly climeing up poi 
with field strength meter on my back, to retoonir 
beem? Hah! Not any more, no indeedy. Hon. Ec 
I no what you saying. You saying that Scratchi a 
just getting plane lazy. That’s where you are ronjf) 
Seratchi just getting common sense. So what 
Eye-F are not in toon—as long as I can heerinf) 
sumbuddy, I working them. Why cleen the jinn 
crisstal—wun freakwency are as good as any. : 
what if beem are not in toon—sumbuddy will hee} 
ing me likewise. 
ting mello. 

Several nites ago I are having big old dates wi 
XYL-to-be and after seeing moom pitchure at loc 
flicker house, we driving out to our fayvorit cany 
and sitting there looking at moon. Gollies, I thin 
ing, all I reely wanting is to marrying XYL L 
settling down, going on air each nite for cupp 
hours, no problums, no hurly-burly. Then later oy 
having clomp, clomp of little feets in house, a 
Scratchi are teeching code to kids, so they growi 
up being 1/c geenyus radio amchoor like Scratc 
That wood be the life, no doutless. 

At least, that what I thinking cupple days age 
but since then, and the .... but maybe if I starti 
at beginning be better. One afternoon short tim 
ago I sitting peecefully in shack, tooning acro 
band, listening to pretty see-w seek-yous comin 
from earfones, and just getting reddy to calling sur 

(Continued on page 6) 

Like I said, Hon. Ed., I are geg) 



@ Smooth acting illuminated and precalibrated dial. 

MODEL VF-1 @ SAUE electron coupled Clapp oscillator and OA2 voltage regulator. ) 
@ 7 Band coverage, 160 through 10 meters—10 Volt RF output. | 

§ 50 @ Copper plated chassis—aluminum cabinet—easy to build—direct 
keying. 

e 
Smooth acting 

Ship. Wt. 7 Ibs. Open ALuminiaved 
layout,— dial drive. Clean 

:. : <n ue appearance x 
ais > “ i hy ‘5 — simplifiec — rugged | Here is the new Heathkit VFO you ~ \iring. COnstructionee 

have been waiting for. The perfect accessible 
= companion to the Heathkit Model calibrating 
AT-1 Transmitter It has sufficient output to : adjustments, 
drive any multi-stage transmitter of modern & | 
design. A terrific combination of outstanding : 5 : 

j features at a low kit price. Good mechanical Ceramic coil | 
and electrical design insures operating stability. Coils are wound on heavy duty foro ORS 
ceramic forms, using Litz or double cellulose wire coated with polystyrene : ; £ condensers | 
cement. Variable capacitor is of differential type construction, especially de- | 
pene for maximum bandspread and features ceramic insulation and double 
earings. : | 
This kit is furnished with a carefully precalibrated dial which provides well | 

over two feet of calibrated dial scale. Smooth acting vernier reduction drive 
insures easy tuning and zero beating. Power requirements 6.3 volts AC at .45 
amperes and 250 volts DC at 15 mills. Just plug it into the power receptacle y. 
provided on the rear of the AT-1 Transmitter Kit. The VFO coaxial output ¥ 
cable terminates in plastic plug to fit standard 14” crystal holder. Construction is ; Copper plated 
simple and wiring is easy. eteatersp toss 

shi 

SPECIFICATIONS: 
Range 80, 40, 20, 15, 11, 10 meters. 
SEN! - Oscillator-multiplier. ost or 

ai BEGIN Amplifier-doubler VFO excitation. 
MODEL AT-1 5U4G . PLO SAS FOR I 

105-125 50-60 cycles 100 
watts, Size: 814 ‘inch high x 131% inch 

2950 wide x 7 inch deep. 

e Prewound coils 
— metered 

Ship. Wt. : operation, 

16 Ibs. : 
Rugged, 
clean 

construction 

Here is a major Heathkit addition to the Ham radio field, the 
AT-1 Transmitter Kit, incorporaring many desirable design 
features at the lowest possible dollar-per-watts price. Panel 

mounted crystal sockét, stand-by switch, key click filter, 
A. C. line filtering, good shielding, etc. VFO or crystal excita- 
tion—up to 35 watts input. Built-in power supply provides 

425 vols at 100 MA. Amazingly low kit price includes all Bireiernon Built-in power 

i i i sis Ms suppl 
circuit components, tubes, cabinet, punched chassis, and band pply 

detailed construction manual. switching. : 

| 

| 

Four band Six tube 
operation 535 to | transformer SPECIFICATIONS: 

to 35 Mc. y operation. 535 Ke to 35 Me 
Mixer-oscillator 

. F. Amplifier 
ector — AVC — audio 

..-.B. F, O. oscillator 
-_Beam power output 

Rectifier 
105-125 A.C. 50-60 
cycles, 45 watts, 

Stable BFO : 3 Electrical 
oscillator j2ame ee bandspread 
circuit. Z g and scale. 

i trol . 
SER AVG or A new Heathkit AR-2 communi- 

MVC, cations receiver. The ideal com- MODEL AR-2 
A Noise limiter— panion piece for-the AT-1 Trans- 

ore nue standby switch. mitter. Electrical bandspread scale for tuning $255 0 
Headphone and logging convenience. High gain minia- e 

Jack. ture tubes and IF transformers for high * 
sensitivity and good signal to noise ratio. Ship. Wt. 12 Ibs. 

Construct your own Communications 
Sea ata vou A ical we Wet CABINET: 
Supplied with all tubes, punched and tPA ¢ Wy 
formetl sheet metal parts, speaker,  /70Xvlin, impres- 
circuit components, and detailed step- ered plywood cab- 
by-step construction manual. inet. Shipg. weight 

5 lbs. Number 91- 
10, $4.50. 

September, 1954 ® C@ @ 5 



The No. 90651 

GRID DIP METER 

The No. 90651 MILLEN GRIP DIP METER 
is compact and completely self contained. 
The AC power supply is of the “trans- 
former” type. The drum dial has seven 
calibrated uniform length scales from 1.5 
MC to 300 MC plus an arbitrary scale for 
use with the 4 additional inductors avail- 
able to extend the range to 220 ke. 
Internal terminal strip permits battery op- 
eration for antenna measurement. 

‘JAMES MILLEN 
MFG. CO., INC. 
MAIN OFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 

M 

(from page 4) 

peechy dee-x what rolling in, when suddinly I hy 
ing cows bellering like furies. I jumping up, sit 
rite down again on acct. earfone cord are reel s 
taking off earfones, and running to window. Go 
sakes, I seeing about fifty cows running like mj 
and hedding rite for house. | 

I are assuring you, Hon. Ed., this not normal} 
acct. we having fences to preventing same. H 
sumever, I dashing out just as Hon. Brother Ij 
are coming out of house, and’ together we stopy 
all of Itchi’s cows and getting them. herded into 
near barn. Just closing gate when we see 
cawsing trubble. Fifteen or twenty kids, dresse¢ 
cowboy hats, brite shirts and chaps, twirling lass 
come riding up on ponies. Sacremento!! Howco 
we having flood of kids on ranch? We stopping ¢ 
ple of them and asking. They saying they com 
from Teddy-Bear Bar-X Dude Ranch cupple 1 
down road, and they out for afternoon of’ play 
cowboy. Can you imagineing? 

Well, it taking us neerly a day to cleening | 
mess cawsed by cows, and both Itchi and I ple 
burned-up. In fack, next day I are just about get 
calmed down, and are sitting in shack, looking 
window, when suddenly having haloosinayshun 
seeing Man from Mars looking thru window at 
Big space helmet with fancy doo-dads on it, an 
face inside. I shaking my hed, and haloosinays 
disapeering. Looking back again, and this time 
ing two Mans from Mars looking at me. This t} 
I shaking my hed, but they still there! As I wat 
ing them, wun raises his arm, points funny-loo dl 
pistul at me, and Whammo!! I falling over back 
off chair. | 

Picking myself up off floor, and deciding I lee 
back too far in chair and it tipping over. Man f 
Mars not at window, so maybe it all a dreem. P} 
ing safe, however, I walking outside. Just as I 
five Mans from Mars jumping on me, tying me 
dragging me to tree, propping me against tree, df 
shooting space-guns at me. When [I reelize il 
getting hurt, I start to thinking, when suddenl 
comes to me. Those kids again!! I ripping off ro 
catching closest Man from Mars, and sure enuf, 
is there day to play space-man!! It are ali I df 
do to keep from making it Scratchi day to play} 
poppa and spanking the bunch of brats. | 

Next day, getting up early, going out to ba 
when remembering kids, so I going out of back dj 
very slowly. Looking around, nobuddy there, 
walking slowly out across driveway, looking 
around me, when Pzzzztt! a suction-cup arrow 
catching me on back of my Hon. Lap. Yep, 
Ed., you_gessed it—this are there day to play 
Indian. Well, enuf are enuf, and then sum, espesf 
ly before they deciding to make it there day to ‘ 
gangsters, so I calling Teddy-Bear Bar-X Du 
Ranch and telling boss there to keeping kids — 
Hon. Proppity. So, not having more trubble as 
You know this old mello feeling I having? 

this stuff about settling down, marrying Lil a 
heering clomp, clomp of little feets around hous} 
Forgetting it, Hon. Ed. Pertend J not ever saying 4 
I riting you longer letter on subject only I ga 
rush off. My reseever not having the old pep, ane} 
thinking maybe I can adjusting the Eye-F xform: 
a little bit a peeking them up. It not good to lett 
thing like that go to far. | 

Respectively you 
Hashafisti Scrat} 



WIWIV beats last year’s : 

Field Day record with 

hallicrafters 

awrence T. Fadner, team captain in Chicago's 1954 North 

suburban Ham Club ARRL 40 meter CW Field Day bettered 

he club’s last record by nearly 30%. 

and Hallicrafters 

SX-88 is hot news too. 

fore hams are telling each other about this new 

2ceiver than about any equipment in years. MAIL THIS COUPON 

FREE—Send me World-wide Time Conversion Di 
Calculator and all band frequency allocation chart pli 
a fund of other handy data. sed by IF governments, sold tn 89 counlvies 

Name MEME 

City State— vallicratters 
HICAGO 24..ILLINOIS falinam (calliletters ae ee) Sw LIStenel 

Occupation pis.7 9 

Hallicrafter equipment | would like to know about: 
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{ 
t Address eens! 
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MAIL THIS COUPON ° 
FREE—Send me World-wide Time Conversion Dial Calculato 

all band frequency allocation chart plus a fund of other handy 

Name 

Address 

City State 

[L) Ham [J Novice (call letters__) [ Lis 

Occupation 

Hallicrafter equipment! would like to know @ 

vexnments, sold tn 89 counlrtes. 



BOOKS 
"Lov HAMS 

How fo Locate and Eliminate Radio & TV Inter- 
ference : 

by Fred D. Rowe 

Published by John F. Rider Publisher, Inc. 
(1954), 480 Canal Street, New York 13, N. Y. 101 

fu pages—l6 page appendix—4 index, 514”x8™%4”, $1.80. 

This is a book that has been long overdue. It is’ 
a concise. readable and factual treatment of every 
source of TV and radio interference from harmonics 
to coronas and back again. This one we can highly 
recommend—eyen if you only let it sit on the book 
shelf to impress the neighbor that you have “some- 
thing” on the subject. The treatment of Ham inter- 

ference (both BCI and TVI) is intelligent and 
handled with the knowledge that they don’t want 
to create QRN. Well worth studying—especially 
those fluorescent lamp radiation curves with a 
nice peak in the 80-meter band. Yes, you can do 
something about it, but ll let author Rowe tell you 
how. o.p.f. 

Subminiaturization Techniques for Low-Fre 
quency Receivers 

by Gustave Shapiro 

Available from the Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D.C. 64 pages—44 figures, 8” x 1034”, $0.50. 

In the October 1951 issue of CQ we discussed the 
fact that the National Bureau of Standards had 
taken the familiar ARC-5 receiver series and started 
a program of miniaturization. The original R-23-A/ 
ARC-5 weighed 8.9 pounds and had a cubic volume 
of 300 inches. The first step towards miniaturiza- 
tion brought this down to 7.6 pounds and 150 cubic 
inches (known as the ARR-21). The next step was 
the reduction of the BC-453 equivalent to 5.3 pounds 
and 55 cubic inches! 

This booklet tells the full interesting story of 
how it was done—just in case you want to open up 
that receiver on the desk and try to fit it into the 
‘glove compartment of the family chariot. On the other 
hand, some of these techniques may well find their 
way into future receiver design. Read this one over 
and see what you think of them. 

Statistical Theory of Extreme Values and Some 
Practical Applications 

by Emil J. Gumbel 

Available from the Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D.C., 52 pages including bibliography and appendix, 
8” x 1044”, $0.40. 

This recent release from the National Bureau of 
Standards (Applied Mathematics Series) consists of 
four lectures delivered by the author. They repre- 
sent one of the very few places in the English 
language where the theory and techniques of de- 
termining extreme values can be found, a 

Capacitors with 

leads that 
won’t pull out 
where others will 

Centralab 

DG Tubular BC Hi-Kaps® 

600 V.D.C. Working 1000 V.D.C. Test 
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electrically bonded. 
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e New close tolerances. 
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Centralab’s extra advantages. 
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Centralab distributor. 
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Included in the incomparable list of Eimac developed 
electron-power tubes, which range to 9600mc and 25 
kw power output, ate six favorites of Amateur Radio 
Operators. Application-proved in many types of 
commercial and military service, the 4-65A, 4-125A, 
4-250A, 4-400A and 4X150 radial-beam power tet- 
trodes and 4E27A radial-beam power pentode possess 
the inherent features of Eimac multi-grid tubes — high 
power gain, minimized neutralization needs, and on- 
the-air economy. Mobile or shack, 2mc or 420mc, CW 
or phone, there’s a tube in the Eimac Amateur’s Big 
Six to do the job for you with a wallop. When visiting 
your distributor ask for Eimac—the mark of excel- 
lence in electron-power tubes. 

Write our Amateur Service Bureau 

for further information. 

EITEL-McCULLOUGH IN 
SAN BRUNO, CA 

@ 

*Eimac developed 

Eimac designed; Eimac produced 
-oefor Eimac QUALITY 

electron-power tubes 
4-65A 
4-125A 
4-250A 
4-400A 
4-1000A 
4PR60A 
4W20,000A 
4X150A 
4X150D 
4X150G 
4X500A 
4X500F 
4E27A/5-125B 
3K20,000LA, F, K 
3K50,000LA, F, K 
3W5000A3 
3W5000F3 
3W10,000A3 
3X2500A3 
3X2500F3 
3X3000A1 
3X3000F1 

75TL 
100TH 
100TL 
152TH 
152TL 
250TH 
250TL 
304TH 
304TL 
450TH 
450TL 
592/3-200A3 
750TL 
1000T 
1500T 
2000T 
2-258 
2-50A 
2-150D 
2-240A 
2-2000A 
250R 
253 
8020(100R) 
KY21A 
RX21A 



QUA de CQ 
The ‘‘Technician Class’’ on 6 Meters 

A few months ago, Jim Price, W5FXN (Aus- 
tin, Texas), submitted a formal petition to the 
FCC which proposed granting operating privi- 
leges to the “Technician Class” in the 50-54 Mc. 
amateur band. At the present time this class of 
license is restricted to those bands above 220 Mc. 

W5FXN submitted this petition upon his own 
initiative and not as a member or representative 
of any group or organization. In the petit’on, 
W5FXN calls attention to the fact that activity 
in the 6-meter band has deteriorated since the 
close of Project RASO.* He also points out that 
during the three-year period of Project RASO 
the group of observers cooperating in this proj- 
ect were able to amass considerable interesting 
and valuable data on propagation and VHF 
techniques. 

The opinion is expressed by W5FXN in this 
petition that the number of “technicians” would 
be increased by granting these privileges and 
that in contrast with the rejection of the idea of 
granting “Novice” privileges on 6-meters (Docket 
10927), the “technicians” are presumed to be as 
technically competent as “General” class license. 

The reporting and evaluation systems used in 
Project RASO made it possible to accurately 
find the total number of active stations working 
the 6-meter band. For example, during the first 
two weeks of June 1950 it was ascertained that 
298 stations were active in the States and 29 
were active in Canada.** During the same pe- 
riod in 1951, the number had increased to 444 

south of the Canadian border and 73 above.t 
Informal tabulations during 1952 and 1953 indi- 

* Project RASO: From May 1949 until May 1951, 
the Managing Editor of CQ supervised for the De- 
partment of the Air Force, Air Force Cambridge Re- 
search Laboratories, two research contracts calling for 
the collection and evaluation of radio amateur obser- 
vations in the 50-54 Mec. band. Over 500 amateurs 
throughout the western hemisphere participated in this 
project with approximately 350 of them being cited by 
the U.S. Air Force for their contributions to this 
scientific endeavor. Observers working with Project 
RASO submitted in excess of 125,000 observations 
which are still being carefully analyzed by the Air 
Force Cambridge Research Laboratories. An interest- 
ing note might be addended at this point to bring out 
that Project RASO was financed by the U.S. Air Force 
on a non-profit basis. One ARRL Director, two ARRL 
vice-Directors and seven SCM’s were cited by the Air 
Jvorce for work with Project RASO. Paid ARRL em- 
ployees however could not be encouraged to participate 
and since the project had not been “thought up” by 
the “officials” of the ARRL it was never mentioned 
in QST. This is an interesting facet and commcentary 
of what is or is not considered of value to enhance 
the radio amateur in official circles. 

* Contract AF19(122)-242, Interim Report, 15 Octo- 

ber 1950. 

+ Contract AF19(122)-242, Interim Report, 15 No- 
vember 1951. » 

cated that these numbers had dropped drastic- 
ally. Very few “new” stations appeared on 6- 
meters after the formal close of Project RASO. 

Of all the amateur bands, the 6-meter band 

is the one most likely to be lost to Ham radio 
within the foreseeable future. The commercial 
services outside the lower edge of the band can- 
not help but eye those four megacycles of prac- 
tically unused frequency spectrum. Numerous 
remedies to bolster 50-Mc. operation has been 
suggested and put into practice. Except for 
Project RASO which stimulated 6-meter opera- 
tion through the period 1949-51 and the minor 
CD work, there is no concrete evidence that a 

better solution can be found—other than grant- 
ing privileges to the “Technicians.” 

o. p. f. 

New Look! 

Yes, this issue of CQ does have a “new look.” 
It was designed after reading the several hun- 
dred letters received in response to our June edi- 
torial (on what do you want to see in CQ). 

For our part, we feel that the most significant 

change is in the “personalization” of the feature 
articles and the monthly departments. Readers 
will also note a new style on our cover and mast- 
head with a shift of editorial positions that 
moves W6SAI and W9EGQ into “Assistant Edi- 
torships” although both of them will continue 
to work part-time for CQ from their respective 
home QTH’s. W2PAU continues as our “Tech- 
nical Consultant” although he is a full-time 
employee at the Camden, N.J. RCA plant. 
We are also pleased to announce that we 

have cleared the decks and have lined up for the 
fall and winter issues the most outstanding 
group of features that have ever appeared in 
CQ. Next month W6SAI describes a 60-watt 
transmitter for the semi-home constructor; 
W@URQ has a 6-band mobile transmitter; 
W2BFD finishes up his “Junkeyboard” and 
matrix; while WO@GTP starts showing us how to 
convert the VIKINGS to SSB operation. No- 
vember starts off with a complete station in a 
brief case as designed by W6MUR and intro- 
duces our electrical “Safety Program’’ as. pre- 
pared by W2YRW. 

Meanwhile, two staff members are hard at 

working putting the finishing touches to our 
forthcoming “Single Sideband Techniques.’”’ No 
“jerry-built” job this book, as can be seen by 
our cover photo. Planned out for nearly a year, 
it ties all the facts and figures about SSB to- 
gether and serves it up in one concise bundle. 
We are just as proud of it as we are of the 
“Mobile Handbook.” 
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CALIBRATED .005% 

All official MARS and CAP spot fre- 

quencies are available in closely cali- 

brated Type Z-1 PRs. Because of quan- 

tity demand for these channels, we can 

supply them at a fraction of the cost you 

would normally pay for a commercial 

quality crystal of this excellence. With 

PRs in your transmitter, you can be 

SURE you're inchannel...and will stay 

there. Drift characteristics are limited to 

less than 2 cycles per MC per degree C. 

(rere gree batae Ob Order MARS and CAP frequencies from 

OFFICIAL ASSIGNED MARS AND CAP your jobber-dealer. Immediate shipment 
TRANSMITTER FREQUENCIES tn 

1500 TO 10000 KCS. for any official channel. 

EXPORT SALES: Royal National Company, Inc., 75 West Street, New York 6, (Ns X05, USSSAS 
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Informative 

the Phone Patch 

ond the LAU 
MAURICE J. HINDIN, WéEUV 

W6EUYV has been licensed 

since 1929 and has been 
spending much of his time 

keeping local Hams out of 

legal jams. He works 20 

(CW), 2 meter phone (mo- 

bile) and is active in 

RACES and Civil Defense 
work. W6EUV is legal coun- 
sel for the Two Meter and oe 
Down Club (L.A.) and the Southern California DX 
Club. WAC and ORS Mail Address: 6339 Wilshire 

Blvyd., Los Angeles 48, Calif. 

The popularity of the phone patch and the 
acreasing publicity regarding their use! have 
iven rise to speculation as to the actual legality 
f their use. Some research into the legal 
spects of the use of phone patches indicates 
hat their use does not come within the general 
cope of the application of legal principles dis- 
ussed in previously published articles in CQ.? 
A point of departure is made at the outset 

ince it does not appear that there are any FCC 
estrictions as such on the use of phone patches 
y amateurs. The absence of a FCC regulation 
r prohibition does not mean that the amateur 
an use phone patches without involving him- 
eIf in serious legal entanglements. A different 
st of laws and regulations is applicable to the 
se of phone patches by amateurs. The basic 
estrictions and prohibitions are found in the 
1ws regulating commercial communication sys- 
sms and are concerned primarily with the 
ffect of commercial tariff regulations rather 
han the more well-known fields of law regulat- 
ag radio communications. 
A very brief resume of the applicable field 

f law is necessary in order to understand how 
he amateur’s use of phone patches is actually 
sgulated. Under the Communications Act of 

Littler, ‘‘Phone Patch,’? CQ, January 1952, p. 17. 
Miedke, “Operation Phone Patch,’”’ CQ, December 1952, 
pp. 21 and 22. r 
Hindin, “Certain Legal Aspects of Amateur Radio,” 
CQ, September 1947, p. 25. 
Hindin, “Skywire and the Law,’ CQ, December 1951, 

p. 40. 
Hindin, ‘‘Mobileer and the Law,” CQ, May 1952, p. 36. 

1934, all telephone companies handling inter- 
state calls are required to file tariff schedules 
with the Federal Communications Commis- 
sion. When tariff schedules are filed with the 
Federal Communications Commission by the 
telephone companies, they become reguiations 
binding upon not only the telephone companies 
but the general public, and failure to compiy 
with the requirements of the tariff provisions 
may subject the user to appropriate entorce- 
ment proceedings.4 

Bearing in mind the fact that tariff schedule 
regulations are binding upon the users ot tele- 
phone company equipment and that the use ot 
telephone company equipment in violation of 
a tariff schedule subjects the user to penalties 
and other liabilities under the Communica- 
tions Act of 1934, it is well to note the provi- 
sions of the so-called “foreign attachment” 
regulations which are found in virtually every 
telephone company tariff schedule. One typical 
foreign attachment provision reads as follows: 

“Customers shall not use or permit to be 
used any electrical or mechanical apparatus or 
device in connection with service or facilities 
furnished by the telephone company without 
the written consent of the telephone company 
or permit the attachment of advertising de- 
vices except upon approval of the telephone 

3.47 U.S.C. section 151, ff. 
4, See: sections 401 and 411 of the Communications Act 

of 1934, as amended. 
47 U.S.C. sections 401 and 411. 
See also: 11 FCC 1033, and Public Notice No. 60591 
issued by Federal Communications Commission. 

“On March 28, 1951 the Federal Communications 
Commission, in Public Notice 60591, used the fol- 
lowing language: 

‘It should be noted that under the provisions of the 
Communications Act of 1934, as amended (47 U.S.C. 
$151 ff.), and Section 208 (47 U.S.C. §2038) thereof in 
particular, the tariff schedules filed with the Commis- 
sion by the telephone companies are binding upon 
those companies and the public, unless and until they 
are set aside as unlawful by this Commission or a 
court of competent jurisdiction. Accordingly, failure 
to use recording devices in compliance with the re- 
quirements of such tariff provisions may subject the 
user to appropriate enforcement proceedings provided 
for in Section 401 and 411 of the Communications Act 
(47 U.S.C. §401 and 411), as well ag termination of 
his service by the telephone company.’ ”’ 
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company. In case any instrument, apparatus 

or device of any kind other than that fur- 

nished or approved by the telephone company 

is attached to or connected with any part of 

the telephone company’s property, the tele- 

phone company reserves the right to remove 

such instrument, apparatus or device or to 

deny service so long as such instrument, ap- 
paratus or device is so attached or connected 

or to terminate the service.” — 

Another typical foreign attachment provision 

reads as follows: 
“Equipment, apparatus and lines furnished 

by the telephone company shall be carefully 
used, and no equipment, apparatus or lines not 
furnished by the telephone company shall be 
attached to or used in connection therewith 
unless specifically authorized in this tariff. 
When equipment, apparatus or lines furnished 
by the customer or subscriber are used in con- 
nection with equipment, apparatus or lines 
furnished by the telephone company, the 
equipment, apparatus and lines furnished by 
the customer or subscriber must be connected 
solely with the telephone company’s system.” 
Similar tariff regulations are filed with the 

Public Utilities Commissions in the various 
states by telephone companies servicing pri- 
marily intra-state communications. The foreign 
attachment regulations have been uniformly 
approved by the courts and regulatory commis- 
sions. The Federal Communications Commis- 
sion has authority to limit the operation and 
application of tariff provisions and has been 
called upon to pass upon the reasonableness 
of the foreign attachment provisions of several 
telephone companies’ tariff schedules.® 

Different Patches 

Bearing in mind the foregoing basic legal 
considerations, it is well now to see just how 

the use of phone patches is related to existing 
tariff regulations. Phone patches presently in 
use appear to fall into three classifications. The 
first is the inductive type in which there is no 
direct connection with telephone company lines 
or instruments. The second is a patch in which 
a mechanical connection is made to the tele- 
phone company equipment but no direct elec- 
trical coupling is effected, the coupling being 
made by induction only. The third type is one 
in which a direct electrical connection is made 
with telephone company lines or equipment. 

Reduced to its simplest terms, the problem 
is whether or not a phone patch is a “foreign 

oO -See Northeastern Telephone & Telegraph Co. v. De- 
awe of Public Utilities, 262 Mass. 137; 159 N.E. 

Gardner vy. Providence Telephone Co., 23 R.I, 262; 49 
Atl. 1004. 
City of Los Angeles v. Southern California Telephone 
Co., 2 P.U.R. (N.S.) 247. 

6. See: FCC Docket No. 6787 re: Use of Recording De- 
vices ; 
Jordarhone Corporation of America, et al. v. American 
Telephone & Telegraph Co. et al., Docket No. 9383; 
Hush-A-Phone Corporation et al. v. American Tele- 
phone & Telegraph Co., Docket No. 9189. 
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service, additional charges or other liabilit) 
under sections 401 and 411 of the Communice\ 
tions Act of 1934. 

Legal Precedents 

attachment provisions of telephone compan} 
tariff schedules provide some precedent in thi}; 

connection. They are the Hush-A-Phone cas} 
and the Jordaphone case.? In both of thes} 
cases the reasonableness of the _ so-called 
“foreign attachment” provisions of the tarijf, 
schedules was attacked, and in both of thes# 

cases the Federal Communications Commissio 
ruled that the foreign attachment provision{ 
were reasonable and enforceable. The Jorda} 
phone case is particularly significant becausi) 
of the broad scope of the language of the pa 
ticular foreign attachment provision therein iri) 
volved. That provision read as follows: 

“No equipment, apparatus, circuit or device 
not furnished by the telephone company shall 
be attached to or connected with the facilities 
furnished by the telephone company, whether 
physically, by induction or otherwise, except 
as provided in this tariff. In case any such 
unauthorized attachment or connection is 
made, the telephone company shall haye the 
right to remove or disconnect the same or to 
suspend the service during the continuance of 
said attachment or connection or to terminate 
the service.” 
In the Jordaphone case, the Federal Co 

munications Commission was called upon td 
consider the reasonableness of the action of tha} 
telephone companies in refusing to permit thd} 
use of an automatic telephone answering dei) 
vice. The telephone companies refused t 
permit the use of the device, holding that i 
was a foreign attachment, within the meaning} 
of the tariff schedule. In this case there wad} 
an electrical and mechanical connection bef 
tween the telephone company’s equipment aad | 
the telephone answering device in question.8 

In the Hush-A-Phone case, the telephone} 
companies refused to permit the attachment off 
a mechanical sounding chamber which was at-} 
tached to the microphone of the telephone. Na} 

7. Hush-A-Phone Corporation & Harry C. Tuttle v/ 
American Telephone & Telegraph Co., FCC Docket 
No. 9189; | 
Jordaphone Corporation of America & Mohawk Busi 
ness Machines Corporation v. American Telephone &| 
polcereee Co., FCC Docket No. 9388 and Docket No 

8. The Whole question of the use of recording devices i 
conneetion with telephone service is consid i fel 
Docket No. 6787. puskiiic 



electrical connection was involved. The Fed- 
ral Communications Commission also upheld 
the telephone company’s contention that this 
constituted a foreign attachment and that as 
applied in this situation, the foreign attach- 
ment provisions of the tariff schedules were 
reasonable. ; 

Based upon these related precedents, it is the 
author’s opinion that the phone patch as com- 
monly used by amateurs is clearly a foreign 
attachment within the meaning of the tariff 
regulations if there is a direct electrical or 
mechanical connection between the phone 
patch and the telephone lines or instruments. 
It may be considered a foreign attachment 
even if there is no direct electrical or mechani- 
U connection but is merely inductively coupled *. 
the tariff provisions of the particular tele- 

phone company involved make reference to 
prohibition of inductively coupled appliances.® 

Conclusions 

In the light of the foregoing discussion, sev- 
eral suggestions might be considered to prevent 
legal complications where phone patches are 
used. They are as follows: 

1. If POSSIBLE, GET WRITTEN PERMISSION FROM 
THE TELEPHONE COMPANY TO USE THE PHONE 
PATCH. 

If the local telephone company does not co- 
operate, contact the local Civilian Defense Co- 
ordinator. The use of phone patches has a 
distinct Civil Defense use, and the amateur’s 
request, coupled with a recommendation from 

the local Civilian Defense Coordinator, will 

probably turn the trick. 

2. HAVE THE TELEPHONE COMPANY MAKE THE 

LINE OUTLET CONNECTION OR INSTALL AN AP- 
PROPRIATE LINE OUTLET JACK FOR USE WITH THE 
>HONE PATCH. 

(Incorrect installation procedure which 

fouled up the telephone company’s local circuit 
has caused trouble in several instances) . 

3. REQUEST THE LOCAL TELEPHONE COMPANY 
[O RUN LINE TESTS TO DETERMINE IF THE PATCH 
4S INSTALLED IS CREATING ANY LINE INTERFER- 
ENCE. 
On several occasions where this technique 

was followed, the telephone companies co- 
operated fully without any question as to the 
validity of the patch. 

4. BE SENSIBLE IN CONNECTION WITH THE USE 
)F THE PATCH. 
The telephone companies are charged by law 

vith maintaining high efficiency in connection 
vith their lines . If the phone patch interferes 

. The tariff regulation in the Jordaphone case specifical- 
ly made reference to inductively coupled attachments. 

with their service or is the source of complaints, 
they will take steps to abolish their use. Clearly 
they have the power to forbid the use of 
patches. So far, most telephone companies have 
cooperated and have been reasonable. 

5. IF ALL ELSE FAILS, REQUEST THE TELEPHONE 
COMPANY TO MAKE AN APPROPRIATE CHARGE FOR 
INSTALLATION AND USE OF THE PATCH IN AC- 
CORDANCE WITH THEIR TARIFF SCHEDULES. 

Since the basic function of the telephone 
company is to earn a reasonable return on 
their investment, there should be no logical 
reason why they would object in the last an- 
alysis to render this added service at a moderate 
fee. It would still be cheaper to pay the tele- 
phone company’s charges rather than litigate 
the matter through commissions and courts. 
The basic theory underlying the prohibition 

against foreign attachments is to give the tele- 
phone companies the right to control the equip- 
ment used in connection with or connected to 
their service systems. Inherent in the foreign 
attachment prohibitions is the right of the tele- 
phone companies to permit the use of such 
equipment as in their opinion will not harm or 
interfere with their existing facilities. Likewise, 
since the telephone companies themselves pre- 
pare and file their tariff schedules, subject of 
course to direction of the appropriate regula- 
tory commission, specific foreign attachments, 
such as the phone patch, can be expressly ex- 
empted, or in the alternative, authorized sub- 

ject to a fixed installation charge. Since the 
use of phone patches definitely contributes to 
the effectiveness of the amateur radio service, 
it is entirely foreseeable that tariff regulations 
in the future may specifically make reference 
to the use of such patches. 

Editor’s Note: 

Recent information to hand has added the follow- 
ing points which should be carefully regarded when 
a phone patch is in operation. 

1. It is reported informally that the dialling 
clicks are not to be put on the air and that at 
least one “pink’” ticket has been issued for 
this offense. While at first thought this may 
seem unreasonable, a little reflection will 
show that a recording of the dial clicks could 
be used to determine a phone number. 

2. On long distance calls, or when a tele- 
phone call is placed through an “Operator” 
be sure that her voice does not go on the air. 
We are given to understand that the telephone 
companies do not feel too kindly on this par- 
ticular point. 

3. When the desired party has been contact- 
ed on the telephone, be sure to emphasize to 
them that they are going to be broadcast and 
‘that what they may say will be overheard by 
many people. It is possible that a technicality 
could be raised if you put a party on the air 
without their expressed agreement. 
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Class K Mobile Modulator | 
DALE L. HILEMAN, KéDDV, ex-W@MCB 

K6DDV has also held W9 
and WO calls since getting 
his license in 1946 (class A 

in 1947). Dale likes to work 

almost any band that will 
escape the TVI menace. At 
present he is using this rig 
on 75 meters, Favorite activ- 
ity is designing and building 

new, and sometimes weird, 
circuits. K6DDV is rapidly 

becoming a well-known au- 
- ~< thor with a number of. tech- 

nical and humorous stories in print. Employed by 
Collins Radio Company, 2700 West Olive Ave., Bur- 
bank, California in their Publications Section. 

One of the most expensive items in a plate 
modulator is the modulation transformer. You 
can avoid this expense by using control-grid, 
screen-grid, or suppressor-grid modulation, but 

these methods lose out on the basis of carrier 
efficiency. Or, if you are ambitious, you can go 
single sideband. 
On the other hand, if you have an ordinary 

filter choke in the junk box, and if you have 
the required tubes, resistors, and condensers, 

16 © CQ © September, 1954 

The author's mobile transmiti™ 
using his “class K'' modulatilf? 
system. Next to the dynamo 
and behind the solenoid are 
12AX7, 6AQ5 (2) and 6L6 mo 
lator tubes. The transmitter is} 
6AG7 Clapp driving parallel 16H) 
tubes. 

you can go class K. Class K modulation is 
no means revolutionary; it compares in plajf) 
efficiency and physical size to a convention} 
class AB, stage. But it uses no modulatio 
transformer. 

Class K Modulation 

CQ, the class K modulator is a high-level He 
ing system employing an  audio-controlle 
modulator-screen clamp tube. A filter chok# 
is used in place of a modulation transforme#} 
and the modulator tube is operated class AB 
The class K system is not screen modulation; 
is not efficiency modulation; it is not low-leve 
modulation. It is high-level plate modulatiozx} 
Briefly, this is how it works: 

As shown in the schematic, the modulat 
tube (V4) is choke coupled to the plate circui 
of the final amplifier. A clamp tube (V3) in thd 
modulator screen circuit derives its contro 
voltage from the driver tube (V2) output ci | 
cuit. The modulator tube is virtually zere 
biased. 



| 
The audio is applied simultaneously to the 

modulator grid and to the grid circuit of clamp 
tube V3. The grid-leak bias developed across 
R10 in the clamp-tube grid circuit reduces the 
average plate current of the clamp tube. The 
current through RIJI is thus reduced, and the 
modulator screen voltage rises. Condenser C8 
in the modulator screen circuit prevents the 
screen voltage from varying at an audio rate 
but allows it to vary at a syllabic rate. The 
modulator plate current is therefore a function 
of the applied audio voltage and is no greater 
than necessary for a given audio level. 

This class K system is similar to the bias- 
shift system! in that the modulator plate dissi- 
pation is limited to the value required by the 
audio level. In the bias-shift system, the modu- 
lator plate current is controlled by change of 
the control-grid bias voltage, while in the class 
K system, the screen grid is used to control the 
modulator plate current. The bias-shift system 
might be applicable to a modulator of this kind, 
but it requires a fixed-bias supply, a rare com- 
modity in mobile transmitters. The class K 
system uses no bias supply. 

The grid of V# is zero biased so that a high 
modulator plate current can be obtained within 
a reasonable excursion of the screen voltage. 
Zero biasing the modulator requires that the 
driving source supply grid losses on the posi- 

_tive half cycle. In the circuit shown in the 
ichematic Fig. J, a cathode follower is used as 

“The Bias-Shift Modulator,” CQ, April, 1954, 

Fig. |. Wiring Schematic and Parts List. 

80 ohms d-c resistance, 
Merit type C-3196. 

M1—0-300 ma. meter. 

C1, C5—0.001 ufd., 600v. 
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C3—5 yzfd., 450v. 

electrolytic. R1—1500 ohms, 44w. 
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electrolytic. 
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Ww. 
R9—1000 ohms, Yw. 
R10—8.2 meg., 1% 
R11—18,000 ohms, 10w. 
R12—47,000 ohms, 2w. 

a driver to minimize the source impedance 
offered to the modulator grid. The driver plate 
current is unfortunately high (about 40 ma.); 
but if you can think of a more satisfactory 
method to drive the modulator, more power 
to you. 

The bias developed across 1000-ohm grid 
resistor R9 is negligible. 

The Transformerless Modulator 
The circuit shown in the schematic diagram 

modulates 50 watts with a single 6L6. A class 
A 6L6 will normally modulate no more than 
20 watts, but used in the class K circuit, the 

6L6 delivers over twice its normal rated out- 
put; and its plate dissipation is not exceeded. 
Perhaps this circuit will modulate more than 
50 watts, but the transmitter with which I 
used it would load to only 50 watts. 

Although it was designed primarily for use 
with a mobile transmitter, with a few modifi- 
cations you can use this modulator just as 
easily in a fixed-station rig. All that is re- 
quired for operation with a crystal microphone 
is that the existing microphone circuit be short- 
ed and the crystal microphone be’ connected 
from the grid of VJa to ground. In this case, 
a 3.0 megohm resistor should be connected 
across the microphone circuit. Then if you want 
better low-frequency response, use a higher 
capacity for CJ and C5. 

The network consisting of C3, R5, and C4 
is a dynamotor hash filter for the speech ampli- 
fier. If a conventional filter network using a 
filter choke were used, either in a mobile or 
fixed-station power supply, the RC filter net- 

FINAL R-F AMPLIFIER 
PARALLEL | 

6L6'S OR 1614'S 
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work would probably not be necessary. 

The driver tube (V2) could have been de- 

signed as a conventional grounded-cathode am- 

plifier, transformer coupled to the modulator 

tube. However, the cost of a driver trans- 

former is greater than the cost of the choke, 

condenser, and resistor combination. ‘The use 
of L/C/R coupling between the driver and 

modulator eliminates the need for even one 

transformer in this modulator. 
The bias for cathode follower (V2) is provid- 

ed by the voltage drop across L1. Therefore, 
the d-c resistance of LJ must be close to the 
value shown. A plate and screen current of 
approximately 45 ma. flows through V2 and LI, 
providing a bias of about 15 volts. 

The clamp tube swings the modulator screen 
voltage between 30 and about 175 volts. The 
values of R12 and R13, the clamp-tube screen 
voltage divider, were chosen to provide an 
adequate modulator screen voltage swing and 
at the same time a minimum modulator rest- 
ing plate current. 
The modulator plate current swings between 

20 ma. and 80—100 ma. The final amplifier 
plate and screen current is approximately 150 
ma. The minimum current indicated by M1 
is therefore 170 ma., and the maximum is 

about 240 ma. 
The modulation choke (L2) should have an 

inductance of at least 5 henries and a current- 
carrying capacity equal to the final amplifier 
plate current plus about half the modulator 
plate current. The lower the resistance of this 
choke, the less power it will consume in need- 

less heat dissipation. 
Parallel tubes were used in the final ampli- 

fier so that a high plate current could be ob- 
tained with a plate voltage of only 350 volts. 
The values shown in the final amplifier screen 
and plate circuit are suitable for parallel 6L6’s 
or 1614’s. 

For anyone who is interested: The oscillator 
is a 6AG7 Clapp ECO, the grid on 160 meters 
and the plate on 75 meters. Its plate voltage is 
350 volts, and the screen resistor is 22,000 ohms. 

The oscillator provides more than enough drive | i 
for the final amplifier. 

Other Values Not Critical 

The values for components used in the 

modulator are not critical. The placement of 

components on the transmitter chassis is not 

critical. 
If the modulator is used in a mobile trans- 

mitter, the low-voltage d-c conductors from the 
battery must of course be very heavy, especial- 
ly if the transmitter is to be located in the trunk 
compartment and powered by the up-front bat- 
tery. Standard battery cable is not too heavy. 

And if a long microphone cable is used 
between the trunk compartment and_ the 
driver's location, the outer conductor of the 
cable should be grounded at the transmitter — 
end only; otherwise, the ground loop formed » 
between the front and back of the car may 
introduce dynamotor noise into the micro- 
phone circuit. 

Performance 

Oscilloscope measurements indicate that the 
circuit provides about 90 per cent modulation 
for a power input of 50 watts. Without a volt- 
age-dropping network between the modulator 
and final r-f amplifier, the stage cannot produce ,, jJ 
100 per cent modulation; therefore, a kind of: |} 
clipping is provided, and a very high level of | 
modulation can be obtained without over- 
modulation. : 

The purist (the omnipresent critic) will in- 
sist that if clipping occurs, even in a mobile 
transmitter, a low-pass filter should be used be- 
tween the modulator and final amplifier to 
prevent splatter. I leave the decision to your 
judgment. But if the modulator is used at a 
fixed station in an area heavily populated by 
other stations, low-pass filtering should of course 
be used. ; 

Tests conducted on the air indicated the 
quality was good and that the modulator had 
the high-frequency response characteristic neces- 
sary for “cutting through the QRM.” 

Area Frequency 

Columbus 26.640 Mc. 

Dallas 3995 ke, 

Philadelphia 29.493 Mc. 

Washington 29.640 Mc. 

This new monthly feature is presented as a reader service. Clip it out when taking a "mobile" trip. 
Also, make sure your club is listed if they consistently monitor a "mobile" frequency. 
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Monitored Mobile Frequencies 

Manner Group 

various Columbus Club 

Various Caravan Club 

Squelch Phil-Mont Mobile 

Squelch or Washington Mobile 
Auto-Call 



Receiver Feature 

Modifying the SX-71 
JAMES C. GILFERT, W8KMM 

In view of the large number of Hallicrafters 
SX-71 receivers in use, we would like to share 

the results of some experimentation on this 
receiver. A few simple modifications on the 
SX-71 may significantly improve its operation 
on weak signals and heavily QRM-ed bands. 
The modifications to be described do not re- 
quire changes which cannot be readily removed 
if the reader wishes to cross check against orig- 
inal performance. 

Audio 
The first modification is concerned with 

tailoring the audio frequency characteristics of 
the receiver. It was noted that on weak signals, 

a large amount of noise was heard well below 
communication audio frequencies. Further, in 

the heavily QRM-ed bands, stations near the 
frequency to the one being worked produced 
low-frequency beat notes which cannot be 
effectively phased out. This suggested that the 
audio frequency response should start falling 
off at about 500 cycles, and should certainly be 
well attenuated at 200 cycles and lower. An 
examination of the circuit shows how this can 
be accomplished with very little effort. 
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Fig. 2. Audio characteristic of the SX-71. The 
tone control is set at 10 for minimum treble 
attenuation. The original’ response is given in 
the dashed curve, and the modified response 

is shown by the solid curve. 
«- 

Fig. |. The audio section of the SX-71. When 
substitutions are made the original component 

values are shown in parentheses. 

Referring to Fig. J, it is seen that the combi 
nation of C65 (5000 wufd.) and R15 (15 megs.) 
has its 70% voltage point at about two cycles 
and the combination of C67A (4000 wyufd.) and 
R56 (0.5 meg.) has its 70% voltage point at 
about 80 cycles, while the large un-bypassed 
cathode resistor R57 (560 ohms) shows no fre- 
quency discrimination. The high frequency re- 
sponse of the audio section can be adjusted to 
the listener’s taste with the tone control C67B 
and R56. Figure 2 (dashed curve) gives the 
audio response before modification. 

In order to reduce low frequency response, 
the values of C65 and C67A were reduced. 
After some considerable cut-and-try work, new 
values of 470 pufd. for C65 and 1000 pufd. for 
C67A were reached. This may seem quite large 
for C65, but it is to be remembered that the 
high-mu audio triode has a large input capacity 
because of Miller effect, and values of C65 much 
smaller than 470 pufd. tend to produce unde- 
sirable attenuation of the audio at 500 cycles 
and below. After these changes, a cathode by- 
pass of 0.5 wfd. can be placed across R57. This 
reduces the degenerative feedback in the 
cathode circuit at higher frequencies and helps 
give the communication audio frequencies a 
little more ‘‘sock.” ‘The audio response after 
these modifications is given in Fig. 2 (solid 
curve). 

The S-Meter 

The S-meter behavior on the SX-71] was not 
completely to our liking. It was observed that 
a signal which was solidly Q>5 was frequently 
SO. If you pass out reports like that, the DX 
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W8KMM was originally li- 
censed as» W3NMB in 1947. 
At present the author works 

40 CW (occasionally), 10 AM 

(occasionally) and 2 meter 

FM (frequently). As we might 
determine from the article 

itself, W&8KMM likes to ex- 

periment and make up spe- 

cial projects. Has equipment 

on all bands from 2 to 160 

meters including some mo- 

bile. Does his own crystal 

grinding and etching. Presently employed at the 

Antenna Laboratory, Columbus, Ohio and working 

on his Ph.D. at Ohio State University. Home Ad- 

dress: 3288 Waimar Drive Columbus 11, Ohio. TUEEERQUEDCEGEREGEEEEONG 

suddenly finds that you are heavily QRM-ed 
where before you were out in the clear, and the 
lécals find they have to go to dinner, or the 
phone is ringing, or someone dropped in for a 
visit. In brief, some changes are mandatory if 
you want to “win friends and influence people” 
in Ham radio. Of course, you could always 

just add five S-units to your meter reading, but 
there are better ways of keeping the other guy 
happy. 

In the SX-71, the S-meter is a 5-ma. reverse- 

reading meter operated by the plate current of 
the r-£ amplifier, a 6BA6. The average plate 
current of this tube is controlled by the a-v-c 
voltage developed in one of the 6H6 diode 
sections. The plate of this diode is coupled 
through C79 (25 wufd.) to the plate of the last 

i-f amplifier. The negative voltage developed 
at the diode plate is filtered by C50 (0.05 ufd.) 
and R#1 (1 meg.), with R40 (470 K) serving as 
the ground return, and it is then applied to the 
erid return of the r-f and of the first and second 
i-f amplifiers. The point at which a-v-c voltage 
starts being developed is determined by the 
positive voltage, or delay bias, on the cathode 
of the 6H6. In the original circuit, the delay 
bias is set at 20 volts, this being determined by 

iui Ip 70 LAST 
“H150V bos IF PLATE 

AVC VOLTAGE 
TO FIRST AND 
“SECOND 1F 
AMPLIFIERS 

0 a. 
NOISE LIMITER ~ 

CIRCUIT 

ORIGINAL AA 
CONNECTION 

AVC VOLTAGE | 
TO 

RF AMPLIFIER 

Fig. 3. Modification of the a-v-c circuit for 
greater S-meter swing on weaker signals. Orig- 
inal values of modified components are shown 

in parentheses. 
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the ratio of R36 (180 K) and R63 (27 K). The 

delay bias was reduced, rather arbitrarily, to 3.3 
volts, as it produce one S-unit deflection on — 
tube noise alone on ten meters in the fully |) 

modified receiver. The reduction of delay bias }) 
is accomplished very simply by shunting R63 
with a 4.7 K, %4-watt resistor. With the receiver |} 

at this stage of modification, if you can hear a |) 
carrier, you can also see it on the S-meter. 

If you work only strong stations you can lay | 
down the soldering iron at this point. How- || 
ever, if you like to chase down that choice bit |}/ 
of DX who is just nudging the S-meter, there 
are three further modifications that can be 
made. ; 

Receiver Gain 

First, the gain in the if. can be increased 
appreciably. R22 (1000 ohms in recent models: 
of the SX-71), the cathode bias resistor in the 
second i-f amplifier, can be reduced to 270 
ohms as it was in early models, increasing the 
cain of this stage to about three times the orig- 
inal. Also, the first i-f gain can be increased by 
the substitution of a 6SG7 for the original 
6SK7. This change will double the gain of this _ 
stage, after the i-f transformers have been re- 
tuned to make allowance for the different input 
and output capacities of the 6SG7. The addi- 
tion of this tube affords another advantage, to 
be discussed in the following paragraphs. 

There is a final modification which is one of 
those not-so-obvious. finer tricks of the game. 
An examination of the remote cut-off charac- 
teristics of the a-v-c controlled tubes brings up 
an interesting point. We see that the bias for 
a transconductance of 40 micromhos is about 25 
volts for the 6BA6 in this circuit, while it is 

about 35 volts for the 6SK7 in the second i-f 
circuit, and about 50 volts for the 6SK7 in the 
first i-f circuit, where the screen is returned to 
the plate supply instead of the regulated 150 
volts. If the first if. has been changed to a 
6SG7 which has a semi-remote cutoff character- 
istic, the bias for a transconductance of 40 
micromhos in the first i.f. circuit will be about 
30 volts. 
Now let us examine the operation of the re- 

ceiver on weak signals. As the receiver is tuned 
to the signal, a-v-c voltagé is developed and is 
applied to the three a-v-c controlled tubes in 
equal magnitude. The i-f gain is reduced, but 
the r-£ gain is reduced in greater degree be- 
cause of the difference in remote cut-off charac- 
teristics. Between these two amplifier sections 
there are two mixers (when the receiver is 
above 5 Mc.), generating a constant amount of 
noise. The net result is that the r-f gain in 
front of the mixers is reduced thereby reducing 
the signal-to-mixer noise ratio, and then the 
signal and noise gain is reduced equally in the 
i-f amplifier. This makes for good a.v.c. action, 
but it further reduces the signal-to-noise ratio 
of weak signals. Ideally then, we should like 
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Fig. 5. S-meter readings on the 10-meter band. 
Unmodified response is shown by the dashed 
line; modified response by the solid line. 

the r-f amplifier to be “wide open” on weak 
signals, in order to maintain maximum signal- 
to-mixer noise ratio, but to be a-v-c controlled 
on strong signals to prevent overloading of the 
mixer(s) and subsequent cross-modulation. This 
could be done by the addition of an extra diode 
section to supply a.v.c. to the r-f amplifier alone, 
with the diode biased so that a-v-c voltage 
would begin appearing for perhaps ten micro- 
volts on the antenna terminals. 

However, this would take us right back to 

the beginning, because the S-meter is in the r-f 
amplifier plate circuit, and would not read up- 
scale on weak signals. Further, the switching 

arrangement on the BFO switch and_ the 
Reception control would be complicated by 
the addition of the independent a.v.c. line to 
the r-f stage. If we wanted to make elaborate 
changes, the extra diode section could be added 
along with the necessary switch sections, and the 
S-meter could be rewired into the plate of the 
second i-f amplifier. 

It was found that a very acceptable compro- 
mise could be reached by providing the rf 

Fig. 4. This under chassis 
ph-tograp) shows the loca- 
tion of C70 and the a-v-c 

voltage divider. The r-f 
grid return is also shown 
coming from the rear of 
the shielded compartment. 

stage with a more remote cut-off characteristic 
than that of the i-f amplifier. This is accom- 
plished by simply forming a two-to-one voltage 
divider on the a-v-c voltage, allowing the full 
a.v.c. to operate the i.f., and returning the r-f 
erid to the midpoint of the divider. This modi- 
fication is shown schematically in Fig. 3, and 
Fig. 4 is a photo showing the location of the 
tie point on which the two resistors are mount- 
ed. With the divider wired into the circuit, 
the full a-v-c voltage required to reduce the 
6BA6 transconductance to 40 micromhos is 
about 50 volts, while the i-f amplifiers had al- 

ready reached this low value at only 30 volts 
a.v.c. Thus a good signal-to-noise ratio is main- 
tained on weak signals while the rf stage is 
still under adequate a-v-c control. 

After these modifications in the rf. and 1f. 
circuits, the S-meter was checked against a cali- 

brated signal generator The S-meter readings 
for the “before and after’ are given in Fvg. 35. 
The ultimate sensitivity (on the air) on ten 
meters was about one-half microvolt weil- 
modulated for a Q5 signal. 

In conclusion, we wish to say that we were 
very favorably impressed with the SX-71 in its 
original form and that the modifications out — 
lined above resulted in improved performance 
during our particular mode of operation. 

Comments by 
the hallicrafters Co., Engineering Dept. 

The “Audio” section modifications will 
greatly impair the audio quality if the receiver 
is to be used for standard AM or shortwave 
broadcast reception. In the opinion of the 
Engineering Dept. they should only be in- 
stalled if the major portion of the operation 
with this receiver is on CW. The reduction of 
the a-y-c voltage will improve S-meter sensi- 
tivity but that then, defeats the purpose of the 
delay which is to maintain maximum receiver 
sensitivity at extremely low signal levels. The 
change mentioned in the “Receiver Gain” 
portion of this story is only necessary because 
of the a-y-c delay voltage removal. 

Increasing the i-f channel amplifier gain 
does not actually improve the absolute sen- 
sitivity of the receiver. It is gain added be-_ 
yond the point where the signal-to-noise factor 
is determined. 



gathered and reported by R. C. "Dick" Spenceley, KV4AA 

Box 403, St. Thomas, Virgin Islands 

SARAWAK, VS4RO; BRUNEI, VS5RO; BR. NORTH BORNEO, ZC5RO: A recap on Bob’s 
activities at these spots shows that first contacts from VS4RO, June 5, were with KR60S, JAIAQ 
and VK2DG. 67 W’s were contacted that night the first being W6MX. “Firsts” in other districts 
were WIME, W3CRA, W4CEN, W5ASG, W7GBW, W8HGW, W9HUZ, W@ELA (appropriately) 
and KL7PI. First European was G3AAM and first African, ZS2BC. On June 11 VS4RO moved 
from Kuching to Sibu in Sarawak and operated from the latter spot until June 13. WAC was 
made with a total of 300 contacts. The next stop, Brunei, is described by Bob as a “wonderful 
episode in an enchanting country.” Here VS5RO was put on the air with the keenly interested 
assistance of Pengiran Mahomed, Brunei’s wireless engineer. Mahomed, who is an excellent CW 
operator, now plans to put his country permanently on the Ham map with a station bearing the 
probable call letters of VSS5SPM. Operations at VS5RO netted some 250 contacts the first being 
with VK3JJ, closely followed by ZLZBY. The first W was W6DZZ, the first European was OH2RY, 
the first G was G4CP and the first and only African QSO was VQ2AB. Firsts in other W districts 
were W2HUQ, W4DQH, W5KC, W7VY, W8ZY, WONDA and W@AIW. Moving to Jesselton, 
British North Borneo, ZC5RO was now put on the air. Bob was assisted by his host who is the 
Postmaster General and ex-ZD2G. The latter intends to go on the air immediately with the 
call of ZC5G and, altho an old phone man, he will be found on 7032 or 14,064 CW. Low antennas 
allowed only 160 contacts to be made at ZC5RO. The first W was again W6DZZ. First in other 
W districts were W2WZ, W3CRA, W4CEN, W7PGX, W8JIN and W9YFV. W3CRA was a 
strangely reliable nightly QSO but other east coast contacts were few. The nearest thing to a 
European contact was a weak QRZ? ZS5? from OH2RY. Activity from other spots on Bob’s 
itinerary will be low as these spots are already fairly well represented on the Ham bands, i.e. 
Singapore, Malaya, Ceylon and India. G2RO’s next safari will be a tour of the Pacific islands 
commencing about October 15. Bob wishes it known that every QSO, without exception, will, in 
due course, receive his QSL. All will go via bureaus around mid-October. Reply coupons (and 
dollar bills), tho appreciated, are not necessary. 

NAVASSA ISLAND, KC4AB: Don, W4VZQ, has been issued this call and with Bob, W4QCW 
(and possibly WN4HBC), plans to leave for this OTH on the Ist of August. Activity there 
will be of seven days duration. A TBS-50-D transmitter running 40 watts on phone and CW 
will be used. 3.5 thru 21 Mc. will be covered. The main CW frequency will be xtl 14100 and 
all calls should be of the QLM variety. 14-Mc. phone will be tried on an xtl frequency of 
14296. This expedition will go via chartered boat from Santiago de Cuba. QSL's should be sent 
to W4QCW and contributions to defray partial expenses would be welcomed and result in a 
direct QSL. All cards received will be answered in any case and should be forthcoming from 
W4QCW during.the last half of September. We trust that this expedition will have been 
able to avoid the snags and delays which invariably seem to turn up and, as this is read, will 
have been brought to a successful conclusion. (Word from WIPST/KC4AA advises us that his 
trip to Navassa should materialize during Nov. or Dec. while Brad, KP4TF, hopes to make a 
landing there in Oct. or Nov.) 

ASCENSION ISLAND, ZD8: Via W3AYS we hear that Mr. T. Sheppard of “Cable and Wireless” 
on Ascension is now awaiting gear and call sign which will enable him to put this rare spot on 
the air. (The station signing ZD8V contacted on phone by W4ECI, W5ALA, WOCYI, W7AMX, 
W7HIA ‘and others is apparently “just one of those things.” Beam headings on him were wrong 
and a cable sent to Ascension by KV4BB, resulted in a reply stating there is no present Ham 
activity and a person by the name of Garn was unknown.) 
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WSMIS, Tom Perry, Tulsa, Okla. runs a pair of 813’s 
to a 3 element beam. The exciter is a Collins 
310B. Very active in the DX field Tom’s country 
total is in the 240’s. (Photo: W5FFW.) 

VOQ4ERR and his efficient Collins 32V1- 
75Al setup. Photo by W3KIF. 

Featured DX’er of the Rochester (NY) DX Ass’n for June 

is W2SNI, Ray Leigh, of Rochester. Ray runs an 813 to | 
280 watts, pi network output. Phone operation pre- : 

dominates as seen by his stranglehold on the mike. 
(Photo: RDXA Bulletin.) j 

Below—This contented gent is none other than 
Ed Peck, W6LDD. Ed runs a KW on all bands | 
which has resulted in DXCC, WAZ and a present total { 
of 188 countries. (Photo: North California DX’er.) 

OHS5NK, IImari Ahola, of Pyhalto, Finland. Runs F 
50 watts to a single 807 into a 2 element { 
rotary beam. IImari has 152 countries to his credit ; 

and recently acquired WAZ No. 297. i 
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SPITZBERGEN, LH2P: LA4ZC reports this station is a 
member of an expedition and plans called for activity 
between July | and August 20. Phone and CW were 
to have been used on the following frequencies: 3524, 
7021, 14045 and 14025. Times: after 2100 GMT and 
between 0600 and 0800 GMT. No reports on activity 
of this station have been received up to July 16. 
OSL's via N.R.R.L. 

CORSICA, F8PW/FC; MONACO, 3A2LA: 
HB9LA has been issued a license for Corsica 
and was to have been active from that spot for 
ten days starting July 29. After that operation 
he was to spend four days in Monaco with the 
call of 3A2LA. 300 watts will be run and QSL’s 
go to Box 31, Lausanne, Switzerland, or via the 
U.S.K.A. 

VATICAN CITY, HV!IAA: W4YHD informs us that 
two W phone men arrived in Italy around July 6 with 
special permission to put HVIAA on the air about 
mid-July. Nothing has been heard from this station 
up to July 16 and Italian Hams express considerable 
doubt that the deal will go through. 

IFNI,EA9DD/EA9DE/EA9DF : Cesar, EA9DF, 
reports that the Ifni expedition, promised for 
this autumn, will probably take place in De- 
cember or January. EA9DF continues to be 
very active from Rio de Oro. 

COCOS ISLANDS, ZC2: From VKIHM, via W6EFV, 
we hear that two new Cocos stations are on the air. 
They are ZG2AC and ZC2AD. 

CRETE, SV@WK/SV9: Fred, SVOWK, plans 
a Crete trip and will arrive there on July 31 
for a five-day stay. A 32V3 transmitter will be 
used and it is hoped that a CW man will ac- 
company him. If not, the accent will Fe on 
phone operation. 

NIGERIA, ZD2: Very active from this QTH are 
ZD2DCP and ZD2HAH. They may be found most any 
day on the lower half of the 14-Mc. CW band. The 
only other active ZD2, at present, is ZD2EHW. 

GOA, CR8AB: This station has been heard 
many times around 1400 GMT, 14027, calling 
CT1CB. CR8AB was heard, by F3TX, QSO’ing 
LU6DJG, a fA and a 4S7. 

GAMBIA, ZD3BFC: G4CP reports that G3BFC, ex- 
VQ6BFC/MT2BFC, was due to arrive at this much 
needed QTH around July Ist. (Nothing heard from 
this one up to July 16.) 

DX Notes 

VP8AO, QSO’ed by WIRAN gave his name as Ralph and 
QTH, Grahamland, Antarctica... ACANC has been ac- 
tive and was reported as readable from 1515 to 1545 
GMT (July 11) by W6NTR. QRG was 14100. SM7QY 
contacted AC4NC same day ... JZ@KF departure for 
PA@-land will be in September but he went QRT in 
July ... W8NEK reports MP4QAL as ‘‘active’ ... 
PXIAR recently said QSL via W4BRB, however, Gene 
knows nothing whatsoever about him ... TA3AA/ 
W6OME returns home in September and TA3AA will be 
QRT ... From the “Short Wave Magazine’ and G2YS 
we hear that the French Meteorological Party bound for 
TROMELIN ISLAND will include a few amateurs, one 
ef the first being F'B8BK. There is nothing on the 
island and the whole set-up will start from scratch. 
Tromelin will be a new country for DUF and, possibly, 
for DXCC . . . The ops on KF3AB, Fletchers Ice Island, 
said they expected to be awarded ‘‘country status’ in 
due course. Certainly such a remote area should be 
afforded some recognition. We suggest that any station 
within a radius of 200 miles from the North Pole 
whether over, under or on ice should count . .. Doe 
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VK/ZL DX Contest 1954 
This annual test will be handled by the 
NZART, Box 489, Wellington, New Zealand. 

times: CW, 1000 GMT, Saturday, Oct. 9 to 
1000 GMT, Sunday, Oct. 10. 
PHONE, 1000 GMT, Saturday, Oct. 2 to 
1000 GMT, Sunday, Oct. 3. 

scorinc: One point for each contact on each 
band with any VK/ZL district. Final 
score equals total contacts multiplied by 
VK/ZL districts worked on all bands. 
(ZL1, 2, 3, 4; VK1, 2, 3, 4, 5, 6, 7.) 

SERIAL NUMBER EXCHANGE: Six numeral figure, 
RST plus contact number, i.e.: 001, 002, 
003, etc. 

Awarps: An attractive certificate to high scorer 
in each country (each call area in the 
U.S.A.). 

Locs: Showing all data, should reach NZART * 
before Jan. 21, 1955. 
LISTENERS SECTION: One point for 

each VK/ZL heard in contest QSO giving 
date, time, RST, call of station called and 
serial number sent by calling station. 

S.W. 

Markham, of ZS8MK fame, has now shifted from Basuto 
land to Songea, Tanganyika and will probably be heard} 
shortly as VQ3MK. 

month stay in Gambia as ZD3BFC ... VSIFM, Joe, iif, 
now home and will be heard as G3JOE ... From the) 
“West Gulf DX Bulletin” and W9HUZ we hear thaw) 

Norway and then on to OX-land ...K 
working LB8ZB, T8C, on 14072 at 2215 GMT. No Q 4 
but possibly Jan Mayen ... From VK3AHH who hanil 
dles the WIA ‘‘Amateur Radio’ DX Column we heal 
the following: ZM6AS recently appeared on 3.5 1 

it 

b 

CW. VKIAC is on all bands 3.5 to 21 on CW ane 
Phone. ZK2AC runs skeds at 0700 and 0800 GMT o 
7-Mc. CW. VK1’s presently active are: 

Mawson Base, Antarctica: VKIFG 
Heard Island: VKIDY, VKIPG 

Macquarie Island: VK1AC, VKIDJ 
Cocos Island: VKIBJ, VK1IHM 

Ian, G3HMB, should be active from Gibraltar as sf! 
new ZB2 soon . . . OQMBH is a new one in Ruanda-} 
Urundi. He is QRV on 14 Mc. Others are @AV, ODA} 
and @GJ . . . FLASH!—ZC5G has been heard on 14050 
Q..R..S..! .. . W6WB advises, via VKIDY, that FB8XXH) 
is off the air due to no power supply. Also, activity ati 
ZS2MI is curtailed due to diesel oil shortage .. . | 

New Country 

In conformity with DX Committee vote, 
CQ will now accept the islands of San 
Andres, Providencia, Roncador Bank and 
associated islands within the confines of 
12 and 14 degrees north latitude and 78 
and 82 degrees west longitude as a new 
country for WAZ/HONOR ROLL credit. 
These islands are under the administra- 
tion of Colombia or the joint administra- 
tion of Colombia and the U.S.A. The 
Colombian prefix HK@ has been as- 
signed to this area and credit will be 
given for any contacts after May 1, 1954. 
(Please re-submit any HK@’s for HONOR 
ROLL credit.) 



DX-ploits 

Don Jayme, PY2CK, soars to 251 with FB8ZZ, VK1HM 
and FO8AJ putting him on the No. 8 spot in the HONOR 
ROLL. The same three stations, on phone, give him 
228 our highest country total on phone ... W6SN adds 
VS4RO and MP4QAH to reach 247 . . . W6SYG is also 
helped by VS4RO to an imposing 248 ... W3EVW 
also rises to 243 thanks to VR3A ... George, VE4RO, 
snagged CE@AD to rest on 239 while W6GDJ went to 
232 with VS4RO ... W7DL comes up to date with 
CR4AI, FO8AJ, CEMAA, EASDF, VS4RO, I5LV and 
VP2DL to reach 232 ...  W6DLY ups to 222 with VS4RO. 
EASDF and CE@AD . ... W6CYI added ZB2A, FOSAJ 
and VS4RO to hit 220 . . . W6EFM is now 218 thanks 
to VS5RO and EA9DF while W6BUO goes to 155 with 
such as 5A2F'A, VS4RO, ILBNU/T, TA3AA and CT3AB 
.. - W6ID rests at 152 with YU3DZ, VS4RO and VR3A 
- . - OH5NK adds VP6LN, EL2X, VQ8AR, VK9GW, 
MP4ABW, VP8AK and ABI1US for 152 sf xy BVAIAA 
levels with WS8KIA at 239 with VS4RO and VS5RO 
(Relax Glenn, I have to take off VQ7 and VQ9 yet—) 
.-. W9LNM ups to 223 with YJ1AA and FO8AJ while 
Howy, W2QHH, goes to 224 with VR3A. 

NEW ADDRESSES 

CN8SHQ—Via W2ZOS. 
CR9AI—Box 28, Macao, Asia. 
JA1CC—Arika Asano, 257 Hifuku-Cho, Suginami, Tokyo, 

Japan. 
LH2P (Spitzbergen)—Via N.R.R.L. 
VP2LA—Box 49, Castries, St. Lucia, BWI. 
VP4BN/VP4BC—Jack Bardon, Navy 117, FPO., N.Y. 
VS2EB—Mervyn W. Davies, 11-G, Jalan Petri, Johore 

Bahru, Malaya. 
VS1YN—Evan Y. Nepean, Royal Signals, 

Road, Alexandra, Singapore. 
W4AAT (ex-KV4AB)—Willie Plante, 172 Carlisle Dr., 

Miami Springs, Fla. 
W5ETK—John Hall, 8212 Jacobie Blvd., Dallas 17, Tex. 
ZC6U NS—Louis, Box 79, Beersheba, Palestine. 
(Thanks to West Gulf Bulletin, W5ALA, W5BNO, 

PA@MSPR, W9WWJ) 

5 Russels 

W5FFW and W9HUZ are in a dead heat at 212 with 
the former adding TI9AA, VQ6UU, FO8AJ, LZ1KPZ, 
VK9OK, VR3A, YJ1AA and VS4RO while the latter 
annexed VS2, OD5 and VS9 ... Ray, W2BJ, rises to 
210 with FO8AJ, SV2RI and VR3A ... Chuck, W4LVV, 
adds 13 to rest on 205 while W4RBQ makes it 197 with 
OD5LC . . . W6LGD snagged LB8YB, I1BNU/T and 
JZ@OKF to reach 165 while Sergio, CM2SW, adds 11 in- 
eluding TI9AA, VK9OK, VR3A, EAQMAB to rest on 194 
. . . Hal, W6TXL, upped to 160 with such as VR8D, 
EAOQDF, FO8AJ, VS4RO, VS5RO, I1BNU/T and JZQOKF 
... W2ZVS nicked ZD9AB and VR3A to reach 165 while 
Jim, W5FXN, went to 169 with VS4RO, VS1YN and 
VS2EB ... Ned, WIRAN, nabbed CR7IZ and VP8AO 
for an even 150 . . . Don, W6AM, miked with TA3AA 
for No. 172 on phone while Lew, W#HX, jumped his 
phone total to 143 with 23 new ones which included 
VQ8AR, ZB2A, ZM6AP, FO8AJ, VQ5EK, VP1AB, ZD4ABK 
and LU4ZO ... W8YIN keyed to 176 with VS5RO... 
W1HE’s QRP rig nabbed PJ2AR and EA9DF to reach 
95 ... K6BTE/1, Port at Warwick, R.I., has 31 coun- 

tes to show for 30 days operation with a rockbound 
itt rig. Anyone need R.I.? 

W9-DXCC Get-Together 
This meet will be held in the Sheraton 
Hotel, Chicago, on Saturday, Sept. 18. 
Registration starts at 2 p.m. and turkey 
dinner at 6:30 p.m. Reservations may be 
made with W9FKC, W9FID, W9GRV or 
WOABA. Five dollars covers all costs. The 
meeting is open to all DXCC holders. 

d, DL4ZC (W4VE), pulled an 85-minute WAC on 
aE with LUSDAB’ MP4BBE, ST2NG, W6DFY, 

-DUINL and OH50P. This is not as good as the 31- 

-minute WAC he made from JA2KG in 1949 but condi- 

“tions seem to be looking up . . . FO8AD and OD5AB 
have been maintaining ay, skeds on the ee hie 

me band with only a few misses since December 

eA Times are between 0500 and 0630 GMT. Beam 

headings in Lebanon were SSE changing to NNE by 

“March. OD5AB runs 100 watts to a three-element beam 

Du Bamboo Curtain Lifted 

The Philippine Amateur Radio Association 
advises that, after a four-year DX blackout, 
restrictions have been lifted and DU Hams 
may contact the following countries: U.S.A., 
Nationalist China, Cuba, Dominican Republic, 
Ecuador, France, Greece, India, Indonesia, 
Italy, Pakistan, Spain, Thailand and Turkey. 
More countries will be added shortly. 

while the rig at FO8AD has 807’s parallel and 375 
volts on the plates . . . Paul, K2GFQ, is up to 132 with 
such as VKI1AC, YS10, VR3A, FY7YC, LZIKPZ and 
VQ4ICF. K2GFQ is ex-W6JKH ... W9WWJ’s VIKING 
II has run up 43 countries which include OX38BD, JA1CC, 
VK3JJ and OE13JR ... John, W3UXX, is up to 44 with 
such as 9S4AD, VP6GT, YU3GP, ST2NW and FA8DA 
-.. W5UUK reaches 96 with CT3AB, KA@IJ and CEM@AD 
thanks to new 2-element beam ... ZM6AI was worked 
by W2ESO, 7021, 0950 GMT ... Fred, W5AVF, added 
CE@AD for No. 147 . W8JGU rests on 149 with 
VS5RO and HK@JH . - K2DIX has 50 countries to 
show for 6 months of operation .. . No. 100 for G3HSL 
was ZD2DCP .. . Gene, W4BRB, went to 110 on 3.5 
Me. with FO8AJ. He now holds WAA certificate No. 1 
for eighty meters. 

Here And There 

Bob, K2GMO, now keys from DL4XP .. . Tom, 
TI2TG, departs for Wé6-land on August 13. This will 
leave a considerable gap in the Central American ozone 
.-- W8&DUS is setting up a 120 foot tower... YJ1IAA 

is on Tuwa island and fairly active . .. Willie, ex- 
KV4AB, is now W4AAT in Miami. See QTH’s . . 
FL2L is Sam Butler in Monrovia ... Jim, G6ZO, visited 
ST2, VQ4 and ET3 in recent trip. He advises there is 
no present activity in Ethiopia . . . Bill, KH6VP/VR4, 
is W4KN . Ginny, the better half of the TI2BX 
combo, progresses towards her MM certificate on 21 
phone . . . The way these misguided phonies are show- 
ing up these days someone may start a “pirate DXCC” 
(I am up to about 35) the prize being a licence to pick 
your own call) KP4WD and xyl dropped in on 
VE3IG - Anyone know the whereabouts of VRIC, 
vintage 50, for W7KVC? ... We hear that W9NDA 
handles QSL’s for YJIAA. True? . . ZC6UNS was 
worked by PAMSPR on 14040 T7C. See QTH’s ... 

Honor Roll Deletions 

Due to the ST2UU hoax it is our unhappy 
job to delete the following contacts from all 
HONOR ROLL listings: CR7UU, FB8UU, 
VQ7UU, VQ9UU, I5UU, VS9UU, FF8UU, 
VQ6UU, FL8UU, 4W1UU and HZ1UU. 

Jack, W4RHC, now mikes from VP4BN. xyl Claire, 
W4TVT, is VP4BC. As the age limit for VP4 licenses 
is 21 the Jr. op, W4TVU, cannot obtain his. See 
(AON Ee ala me Jim, YNIAA, visited W8BUM in June. 
YNIAA was shut down for indefinite period on April 
3. . . Capt. Bill Johnson, W2UKS/MM, is QRV for 
MM QSO’s on 10-20-40 and 75. He is 2nd radio-officer 
on the Great Lakes cruise ship SS NORTH AMERICAN 
. . . KV4AA logged visits trom W2OHF, W4ZHL and 
W2CAA .. . EA6UU/MM, Pedro, is on the SS VEN- 
DAVAL . 

Chas, VP7NM, says VP7SL is a pirate which he hopes 
to locate shortly . . Wendell, W6FSJ, planned two- 
week business trip to South America in August. In 
spare time he hopes to visit several DX stations .. . 
W6DE is back on after a two-year layoff . . . The raft 
LEHI left W6-land bound for Hawaii on July 10. Aboard 
was Don Smith, W6KAR/MM. Equipment consisted of 
a Johnson RANGER, TRANSOCEANIC receiver and 450- 
watt gas generator. The first day out the rig got water 
soaked and Don was only able to put it on 8900-ke. 
phone. After covering some 300 miles rough seas split 
a seam in the bow. A distress signal was sent out and 
the crew were picked up by a San Francisco bound 
Banana boat on July 16. 

John Hall, W5ETK, now settles down for some home 
Hamming after stints at W1JSV, D4ATG, DLATG, 
FA8DX and SVO@WQ. See QTH’s ... Was KS4AS, of 

(Continued on page 50) 
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Model VPA 20-3 
(OTHER MODELS LISTED BELOW 

’s what you gets Here 

AdghAAgKRAaAAA 

Kay 

UUU Gesresy UUU 

= 
| Model VPA 20-3, MOSLEY 3 Element 20 Meter Vest Pocke 

The MOSLEY V-P Beam is complete ... 
ready to assemble in 30 minutes, or less, 
and mount on your rotor. 

All parts designed for heavy duty. Al- 
uminum element sections pre-cut, pre- 
drilled, pre-tuned — color coded! Husky 
3" ceramic insulators! Varnished redwood 
element supports! AI! metallic hardware 
non-ferrous or plated! Aluminized steel 
rotor plate and stub mast! Sturdy, one- 
piece aluminum boom! Detailed, easy-to- 
follow assembly instructions! 

VPA 20-2, 2 Element 20 Meter Beam. 
Amateur Net $55.95 

VPA 40-2, 2 Element 40 Meter Beam. 
(Price to be announced) 

Write for full details 
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BEAM ANTENNAS. | 
e Pre-tuned! 

e Ham Proved - : 
Performance] 

e Quick Assembly! 

Here is the Original Design ‘‘Vest Pockd, 
Beam’’ - the amazingly efficient miniatui} 
ized beam designed by WOVZC and WOQF} 

and described in May °54 QST. : 

It’s the Beam so widely discussed a 
praised by Hams, the world over ... and it” 
available now, Factory Made and Factor 
Tuned; ready to give you more solid QS0” | 
— more consistent DX! 

Typical Performance Data 
Performance figures achieved with production m 
del VPA 20-3, 3 element beam, in typical hous 
top installation, Popular commercially built tran 

use 

: aaa 
saata rte 

aS EF 

Cleats, J » <NL, 
8622 ST. CHARLES ROCK ROAL 

ST, LOUIS 14, MISSOURI 

Dept. H- 2 



Our topic of discussion this month will be antenna 
transmission. lines. 

Basically a transmission line consists of two con- 
ductors carrying radio-frequency energy from a 
generator (transmitter) to a load (antenna). Such 
a line is prevented from acting as an antenna by 
spacing the conductors very closely together and 
feeding equal but out-of-phase currents into each 
one. The fields around the conductors then cancel 
almost completely, preventing radiation. Slightly 
different is the coaxial line, in which one conductor 
is a hollow metallic tube surrounding the other con- 
ductor. In it, the r-f energy is kept inside the line 
by the outer conductor acting as an r-f tight shield. 

Basic Theory 

Figure 1 represents an infinitely-long transmission 
line, a battery and a switch. Instead of thinking of 
the line as a single long line, think of it as an 
infinite number of infinitesimally-short lines con- 
nected in series. Any conductor always has some 
self inductance, and between two conductors, there 
is always capacity; therefore, this is true of our 
line segments. 

Upon closing the switch, a surge of current flows 
from the generator into the capacity of the first line 
segment. Its value will depend upon the generator 

TWO- CONDUCTOR 
CURRENT TRANSMISSION LINE 

— a =p —S 
SWITCH 

TO 
SEDER ATOR INFINITY 

<_ zg 

ee 2 

Fig. |. Sketch to illustrate how the surge im- 
pedance of an r-f transmission line is developed 

as described in the accompanying text. 

voltage and the impedance of the segment’s induc- 
tance and capacity in series. Now, the instant that 
this capacity becomes charged, its voltage pushes 
current into the second line segment, and so on, 
with the generator constantly replacing the current 
that is passing down the line. 

As long as this bucket-brigade action continues, 
the transmission line “looks like” a pure resistance 
to the generator, because the current fed into the 
line never returns. In ohms, this resistance is equal 
to the generator voltage divided by the current. In 
fact, we could chop off the transmission line any- 
where along its length and connect an actual resis- 
tance of the same value across the line, without the 

the Novice Shack 

Conducted by 

Herbert "Herb" S. Brier, W9EGQ 

385 Johnson Street, Gary 3, Indiana 

generator knowing the difference, because the re- 
sistor will consume the power that would otherwise 
flow forever down our never-ending line. ! 

The impedance defined in the above manner is 
called the surge impedance or characteristic im- 
pedance of the line. As will become apparent a 
little later, it has a great deal to do with how a line 
performs. The area of the conductors, their spacing, 
type of construction, and the type and quantity of 
insulating material used determine surge impedance. 
Lines in common use vary between 50 and 600 ohms, 
and insulation is generally air or polyethylene, both 
very good. 

Air-insulated lines are spaced by means of low- 
loss spreaders as far apart as practical. But the 
polyethylene types normally have a solid wall of this 
material between the conductors. “Air” lines have 
lower losses than other types, but are more difficult 
to install. The two conductors must be uniformly 
spaced from all nearby objects, to prevent unbalance 
that will cause the line to radiate. Also, the spac- 
ing between conductors must be kept equal to avoid 
upsetting the line impedance. In contrast, almost 
anything within reason goes when installing polye- 
thylene lines, especially the coaxial types. 

Getting back to our theoretical discussion, the 
transmission line of Fig. 2 will still “look like” a 
pure resistance equal to its surge impedance, even if 
a radio-frequency generator is substituted for the 
d-c generator. However, the current and voltage 
distribution on it will naturally follow alternating- 
current laws. 

Assuming that the line is 300 meters long and 
that 4000-kce. energy is being fed into it, Fig. 2 
shows the instantaneous current and voltage distribu- 
tion. <lectricity travels 300,000,000 meters per 
second; therefore, it will travel the length of the 
line in one microsecond. Also, as a 4000-kc. wave 
will travel 75 meters during one complete cycle, the 
line will accommodate four complete cycles simul- 
taneously. At 4000 ke., therefore, the line is four 
wavelengths long. In contrast, it will be ten wave- 
lengths long at 10,000 kc., but only one wavelength 
long at 1,000 ke. 

The sine curves along the two conductors are 
exact duplicates of each other in reverse, to indicate 
that the current flowing in one direction on one 
conductor is always balanced by an equal current 
flowing in the opposite direction on the other one. 
‘Do not let them create a hazy impression that radio- 
frequency energy flows along a transmission line in 
the manner of an inebriated man walking a straight 
line from one tavern to the next. 
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J WAVCLOIU IFT 
75 METERS 

ARROWS SHOW QIRECTION OF 
INSTANTANEOUS CURRENT FLOW 
AND VOLTAGE POLARITY. 

FREQ - 4000 KC 
4 I 

— 6g WSEC 

fb 300 METERS 
TIME =1 SEC 

DASHED CURVES SHOW HOW CURRENT MAXIMUMS ANCL 
MINIMUMS WILL REVERSE POSITIONS ON THE LINE 
1/4 CYCLE (1/64 p SEC) LATER. 

Fig. 2. Current distribution on a_perfectly- 
matched transmission line fed with radio-fre- 
quency energy. The line is assumed to be 300 
meters long and fed with 4000-kc. (75-meter) 
energy. Study this diagram carefully while 

reading text. 

One-sixteenth of a microsecond after the current 
and voltage distribution on the line was as shown in 
the figure, the entire energy wave will have travelled 
¥% cycle to the right. As shown by the dashed curve, 
the points carrying maximum energy now will be 
carrying minimum energy. In other words, the wave 
goes through its complete range of values at any 
point on the line during each cycle. Therefore, 
radio-frequency meters placed any place along the 
line will read the same quantities. 

Many readers who have studied Fig. 2 closely, are 
probably asking themselves the following question 
about now: “How does the current ever get beyond 
the first section of the transmission line, if it flows 
up the line for one half cycle and then turns around 
and flows down the line the next half cycle?” 

The seeming paradox can be understood by con- 
sidering a revolving wheel with a mark on its rim. 
When the mark is above the axis of the wheel, both 
are travelling in the same direction. But when it 
drops below this level, it and the wheel axis are 
actually moving in opposite directions. Tracing the 
path followed by the mark as the rim of the wheel 
moves forward will produce a curve exactly like 
those in Fig. 2. Now consider how the pistons of a 
locomotive, which move back and forth, deliver 
pewer to the driving wheels. 

In mathematical style, we can vonsider each for- 
ward and reverse half cycle of current as a vector 
of force, driving a rotating field of power. This 
field moves forward one wavelength per revolution. 
Each field in the train is propelled by the vector 
generated by the field behind it. 

Unmatched Transmission Lines 
For obvious reasons, a transmission line feeding a load 

equal to its surge impedance is said to be “matched” to 
its load. However, it is not always easy to obtain a per- 
fect match when an actual antenna is the load. 

Fortunately, a 2-to-1 (generally shown in CQ as 2:1) 
mismatch is a loss of an insignificant amount, and a far 
greater mismatch is not necessarily fatal. It depends 
upon the losses in the line when perfectly matched 
whether a given mismatch increases them too much to 
be tolerated. A few examples, based upon conditions 
met with in actual antenna installations will illustrate 
these facts. 
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Assume that you wish to operate in the 8.5-Mc. al 

7-Me. amateur bands and can put up a %4-waveleng 
(130 foot) antenna, 30 feet high for the lower frequen 

The antenna can be most-conveniently fed in the centil 

and it wil] require about 100 feet of transmission li 

to reach from the antenna to the transmitter. You hay’ | 
a choice of using 53-ohm RG-58/U coaxial cable or 3¢) — 
ohm “ribbon.’’ Which should you choose? To show t}) 

distribution, we will I f 
operates at 75-watts input and will deliver about 
watts output. 

At 3.5 Mc., the center impedance of the antenna w 
be about 30 ohms (less than the generally-accepted 70 
ohm figure, because the antenna is low in height in te 
of wavelength). At 7 Mc., where it will be operating | 
two Y%-wave antennas in-phase, the impedance will | 
about 3000 ohms. From a table in the antenna chapt 
of the ARRL Handbook, we find that RG-58/U h 
rated losses of 0.53 db. and 0.8 db. per 100 feet at 
Mc. and 7 Mce., respectively, when perfectly matchef) 
while 300-ohm line has losses of 0.18 db. and 0.3 
under the same conditions. Let’s investigate the secom| He 
line first. [ 

Obviously, to feed 50 watts into these different valu g) 
of resistance will require the following voltage/curre | 

| 

relationships: 300 ohms 122 volts @ 0.4 amperes; ii 
ohms 39 volts @ 1.3 amperes; 3000 ohms 390. voli) 
@ 0.13 amperes. Also the ratio between 300 ohms anf) 
either 30 or 3000 ohms is 10 to 1. Bl he 

Operating a transmission line into a mismatched loz 
results in only part of the power fed into it bei 
accepted by the load the first ‘‘pass.’"” The rest is reqj 
flected back down the line as “negative power” to t 1 
generator terminals, where it modifies the effective li i} 
impedance. This necessitates changing the coupling bef) 
tween the line and generator to put the desired amou 
of power into the load. 

Because the incoming and returning waves of powe 
flow simultaneously in opposite directions at the sa: 

SST 

ES along the line. When the load impedance is less tha 
the line impedance, at a point exactly 4%, waveleng 
back from the load, the voltage waves will exactly re 
inforece each other and the current waves will oppos# 
each other. 

If the load had not accepted any power from the lin 
the voltage would be. theoretically infinite and the cu 
rent theoretically zero, equivalent to infinite impedance 
at this point. But as it did accept power, dividing th 
voltage by the current reveals that the impedance i 
actually equal to the line impedance multiplied by th 
ratio of the line-to-load impedance. Oe a ie eS 

RATIO OF VOLTAGES 

vourase EQUALS LINE SR WR 
STANDING WAVES: 

\ 

v 

GENERATOR TRANSMISSION LINE LESS THAN Le 
(IMPEDANCE 

\ A 
yA \ 
\ IMIS 
IF 

ah 
Fig. 3. Typical voltage standing waves on a 
mismatched transmission line. Load impedance, 
which is usually an antenna, is assumed to be 
lower than line surge impedance. If it were 
higher, positions of maximums and minimums 
would be reversed, Current is minimum when 

voltage is maximum (dashed curve). 

(Continued on page 61) 



A big item on the agenda for many YLs was Field 
Day. At least one group of gals went all out for 
the occasion, the Two Meter Net of the Los Angeles 
YLRC. With the help of W6SHR, Lorraine, at 
Wrightwood, they chose 8000-ft. Holiday Peak in 
the Blue Ridge Mountains, about a hundred miles 
east of Los Angeles. The location was provided 
with a small stone building containing a couple of 
bunk beds and a pot-belly stove—no water and no 
electricity. Ideal as the spot seemed, when F-day 
arrived many difficulties arose, but “W6 Many 
Women Operators” went on the air on schedule. 

Seven YLs kept W6MWO (originally assigned to 
Helen Cook, now a Silent Key) on the air for 24 
hours, racking up over 100 contacts on 2 meters, 
100 or more on 75 and over 50 on 20 meters, all 
with power below 100 watts. The YLs were W6QGX, 
Harryette; W6DXI, Gladys; W6CEE, Vada; W6JZA, 
Elsa; W6WRT, Ruby; K6ANG, Billie, and K6ACF, 
Rosemary. The girls were grateful for helping 
hands from the OMs, but they did much of the 
work themselves. Elsa, W6JZA, brought the little 
prefabricated “shack” from which she operated, and 
put it up all by herself. They all helped string up 
antennas and feeders. Since Forestry regulations 
specified “no refueling while engine running,” the 
generator sputtered and stopped about every 3% 
hours and the gals would make a mad rush to refill 
it. 

One unhappy incident was the loss of two hours 
operating time Sunday a.m. when an 810 tube went 
out. But this was made up for by the thrill the 
girls had when Harryette, W6QGX, worked W4DEF, 
Beulah, former L.A. club member, on 20 meters, 
SSB. All the YLs agreed they had a wonderful time. 
Our thanks to W6LBO, Mary, and W6WRT, Raby, 
for sharing it with us, and to the latter for the 
photos of the girls in action. 

Acapulco Calling 
Another big event in which many more YLs would 

have liked to participate was the LMRE convention at 
Acapulco during the latter part of May. But at least 
four YLs from the U.S.A. found themselves enraptured 
by the exotic beauty of Mexico in addition to taking in 
the convention. Making the trip from California via 
the Mexican Airlines were W6DXI, Gladys; KN6EJE, 
Frances, and W6LBO, Mary, all of the Los Angeles 
YLRC. W9MMO, Lillian, drove from Wisconsin with 
her OM, XE1BT, and youngsters. 
W6LBO reports that the YLs especially enjoyed the 

two picnic luncheons at the beach with typical Mexican 
food, the boat ride about Acapulco harbor, the dinner 
dance and other entertainment thoughtfully planned 
‘by the LMRE committee. Mrs. Polak, XYL of the 
LMRE vice president, XE1VA, was most cordial, intro- 
ducing the YLs and bargaining for the “Gringas’’ in 
the market. 2 
Language difficulties prevented meeting all the Mexi- 

can YLs, but two of the girls especially remembered are 
Maria, XE1VS, and XEIPT, with whom W6DXI hopes 
to hold skeds. XE1VA adds this list of XE YLs who 

the YL’ Frequency 

Monitored by 

Louisa B. Sando, WOSCF 

Towaoc, Colorado 

attended: XEI1VD, Ines; XEI1BQ, Dolores; XEIGE, 
BERS: XE1MM, Marina; XE1IM, Beatriz, and XE2MA, 

jana, 
Though they didn’t actually get to Acapulco, W6NAZ 

and OM, W6MSC, drove as far as Mexico City at the 
time of the Convention and met many gracious XE Hams 
along the way. When the Conns crossed the border at 
El Paso, Lenore became XEM@NAZ in a blaze of glory. 
Apparently being one of the first YL XE@s made her 
just a little more desirable than a plain W6! 

As well as working many XEs, Lenore had the fun 
of keeping twice-daily skeds with W6UHA, Maxine, back 
home, with nearly perfect conditions for all of the three 
weeks of their trip. One day when Maxine was con- 
ducting the YL net on 20 meters she asked the gals to 
listen for XE@NAZ, so Lenore had the delight of work- 
ing a score of YLRL-ers from a highway in Mexico. 
Lenore adds she is extremely indebted to the Mexicans 
for permission to operate mobile in their beautiful 
country and hopes it will be possible for many other 
Hams in the future. 

The “all-YL" Field Day operation of the Los 
Angeles YLRC. At the topleft is Wé6MWO, 
the club station in the prefab shack. W6DXI, 

* Gladys, operates the Gonset "green eyed 
monster" on 2 meters in the top right photo. 
W6JZA and W6QGX work the Elmac and 

Johnson equipment in the bottom photos. 
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Conventions 

The Southeastern Division Convention held at Atlanta, 
Ga., on June 6, brought together the eight YLs pic- 
tured here. There were no special events for the 
licensed YLs, though W4VTO, Suzanne, did receive a 
prize for being the youngest YL operator. 16-year old 
Suzanne, of Balsam, N.C., also recently made headlines 
as being the youngest YL operator in MARS, having 
been accepted shortly after the Army lifted its minimum 
age requirement of 21 years for operators. 

The Pacific Division Convention held at San Jose, 
Calif., on July 3-5 brought together these YLs: Wé6s 
BDE, Esther; FEA, Gertie; GQZ, Iva; KNJ, Bettie; 
LEF, Gin; LFR, Marge; PCN, Peggy; PCR, Louise; 
PHT, Cynthia; PIR, Mary Ellen; QMO, Jeri; ZTJ, Kay; 
K6s AEY, Vera; BLM, Ann; CPZ, Marian; KN6s 
CUT, Myrtle; EZO, Roxanne. The girls had a short 
YLRL meeting Saturday p.m. and a YLRL breakfast 
on Sunday morning. Especially lucky in the prize draw- 
ing were ZTJ, Kay, and FEA, Gertie, who both took 
home Ham gear. K6BLM, Ann, won the YL’s CW prize. 

YLRL Appointments 
Soon after W6CEE was elected YLRL’s president, she 

received the resignations of W80QF, Barbie, former 
P/C, and W9SJR, Bernice, editor of Harmonics, as 
neither YL felt she could carry on for a second year. 
To fill these posts for 1954-55 Vada has appointed 
W9YBC, Gloria Matuska, of North Riverside, Ill., to be 
publicity chairman, and W3RXV, Peg Ferber, of Slat- 
ington, Pa., as editor. 

Although W9YBC has held her license only since 
March ’58, she hasn’t wasted any time. Gloria has only 
three states to go for WAS, has 26 confirmations toward 
WAS/YL, and 65 YL contacts confirmed. A member of 

W9YBC, Gloria Matuska, publicity chairwoman 
for the YLRL and newly elected president of 

the Chicago LARKs. 

30 @© CO ©® September, 1954 

YLs enjoying the Southeastern 
Division Convention at: At- 
lanta, Ga. Left to right: 
WN4AGX, Sallie and W4VTO, 
Suzanne (mother and daugh- 
ter); W4YEK, Nita; W4UMM, 
Sarah; W4VKL, Jackie; | 
W4WGZ, Sara, W4WEN;..Dot. J 

and W4ZDL, Louise. 

RCC, she had well over a thousand QSOs when her OM, 
W9ATW, decided to treat her to a new receiver, a 
75A2. So they sold their SX-71, only to find 76A2s were 
very scarce, and as this is written W9YBC is temporarily 
off the air. But she will find plenty to keep her busy 
for in addition to being YLRL’s P/C, Gloria is the newly 
elected president of the Chicago LARKs. Of course, her 
jr. ops take a fair share of attention as well—Bunny 
Jane aged 7, and Skipper 3. The rest of the set-up at 
W9YBC/ATW includes a Viking II, Viking VFO and 
VHF-152. They operate mostly on 20 and 40 meters. 
W3RXV, Peg, came by the post of YLRL’s editor quite | 

naturally for she had already been heckling the printer, 
and addressing and mailing copies of Harmonics. Now 
she will do all the editing as well. 

Peg started out with a Novice license and took the 
exam the first day they were given in July 1951, in New 
York City. She was the first YL in the East to pass it, 
and she and her OM, W8RXW, were the first married 
couple to pass the Novice test together. Peg got her 
“General’’ five months later. She and her OM share a 
Viking I, Viking VFO, SX-43 receiver, and they use an 
all-band antenna. To date Peg has earned YLCC (No. 
21), RCC, a merit certificate for participating in Tobacco 
Leaf III, a 2nd Army radio maneuver last year, in 
MARS, and she is working on WAS, WAS/YL, ete. 
W8RXYV is mainly on 75 phone, and she checks regularly 
into the YLRL nets. She also works 20, 40, 10, 15, 160 
and 80 CW. 

Peg has a number of other hobbies: pets, raising Afri- 
can Violets (she has some 800 plants, about 90 varieties), 
and writing news for two local newspapers. She also 
has a jr. op, Sandra Lee, aged 18. With all this Peg 
has found time to help her OM build their own home, 
high on a hill where they have an FB radio location. 
With such a capable gal, we shall have great expecta- 
tions for Harmonics, Peg! 

More YLRL 

Two more appointments in YLRL. W6CEE announces 
that W3TYC, Miriam Reinhardt of Emporium, Pa., has 
accepted the post of D/C for the third district. W4DEE, 
Beulah Barrick, has accepted the position of assistant 
secretary. This is a newly created spot and Beulah’s 
particular job will be to handle subscriptions to CQ 
and QST. 
Which brings us up to some of Vada’s plans for YLRL 

this coming year. With the treasury at a low ebb, Vada 
has a progressive program to rebuild it. If you want | 
to help YLRL, send renewal, or new subscriptions for 
your Ham magazines via W4DEE, Beulah Barrick, 903 
Moly Dr., Falls Church, Va. YLRL will receive a small 
commission for all subs handled. 

In another plan to raise money, YLRL is selling per- 
sonalized return address labels to put on envelopes, etc. 
About an inch long, they are printed with your name 
and QTH on gummed paper. Price is 600 labels for $2. 
Order some via YLRL secretary-treasurer W3UUG, 
Miriam Blackburn, Box 2, Ingomar, Pa. 

Vada also has scheduled a membership-drive contest, 
with prizes for high individual, high elub, 100% YLRL 

(Continued on page 60) 



In the field of semi-conductors, we deal with 
materials such as silicon and germanium, and 

when these solids are employed in electronic 
‘ircuits, it is generally stated that we are work- 
ng with the electron flow within, or through, 
1 solid. This enables differentiation between 
he semi-conductor mode of electron flow and 
hat within the radio tube, which obviously 
akes place in a vacuum. 

Some Early History 
These certain solids (here we may include the 

ralena of early radio days, the more recent 
rermanium crystal diode, and lately the tran- 
istor), are appropriately called semi-conductors 
ince the value of their resistivity first lies be- 
ween that of a good conductor and then that 
yf a good insulator. They offer high resistance 
o current flowing in one direction and little 
esistance to current flow in the reverse direc- 
ion. 
Early semi-conductor solids which were used 

or detecting, or rectifying the radio signals 
adiated by broadcasting stations, consisted of 
mall pieces of minerals, such as galena, silicon 
r carborundum, and were widely used with 
he well-known catswhisker. Popularly known 
s crystal detectors, these semi-conductor de- 
ices performed as rectifiers of alternating cur- 
ents due to their almost unilateral conduc- 
ance characteristics; i.e., they displayed much 

First 

Experiments 

NSISTORS 
HAROLD REED, W3EJP 

less resistance to current flow between the cats- 
whisker and crystal in one direction than in 
the other. Although a small current flows in 
the reverse direction during rectification, it is 
so minute as to be negligible in practical opera- 
tion. These detectors required that the fine 
wire catswhisker be positioned on a sensitive 
spot on the crystal for proper rectifier action. 
They were not very sensitive and required 
frequent adjustment, the slightest vibration 
causing disruption of current flow. 

During the development of the ultra-high 
frequency circuits, the crystal rectifier was 
found more suitable in these applications than 
the diode vacuum tube, because of its low 
capacitance, high self-resonant frequency, and 
negligible electron transit time. Improvements 

W3EJP obtained a Class A 
license In 1934 and for many 
years worked in the broad 
casting industry. Harold ha 
worked all bands with bot 
phone and CW, but now pre 
fers straight experimentin 
with emphasis on the VHF 
Mobile with 50 watts on 1 
meters. Now engaged in re- | 

search and design for the. 
U.S. Recording and Researc 
Corporation. Author of numer. 

ous radio and electronics articles. Address: 3917 
Madison St., Hyattsville, Md. 
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Fig. 1. Experimental test circuit with a PNP 
transistor connected in a grounded base ar- 
rangement. The test bench is shown in the 

photo at the bottom of this page. 

on the old crystal detector resulted in the crys- 
tal rectifier, or crystal diode as we know them 
today, one of the more familiar being the pop- 
ular 1N34. Germanium or silicon is employed 
in their construction and the fine wire cats- 
whisker needs no adjustment, the wire being 
firmly positioned on the rectifying crystal dur- 
ing manufacture and securely held in place. 
They are sensitive and stable. Silicon diodes 
will operate at frequencies from 1000 to 25,000 
Mc. Germanium diodes are usually employed 
at frequencies up to 100 Mc. 

However, until the advent of the transistor, 

electron conduction in semi-conducting mate- 
rials was restricted to the function of alter- 
nating current rectification through two termi- 
nal solids. The transistor, basically a three- 
terminal device, now makes it possible to ob- 

The author's test setup for transistor experi- 
ments. Low current ‘uses protect the transistor. 
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tain amplification and oscillation in a semi) 
conducting solid. i 

It is not within the scope of this article tq 
provide a complete analysis of the constructioi|/, 
and mechanics of the transistor. We only wam}j 
to touch on those characteristics deemed neces}, 
sary to assist in visualizing transistor action. i) 

The resistance to the flow of current throug} 
a semi-conductor such as germanium (and alf) 
transistors at the present time are made of thi 
element), increases as the purity of the solid 
increased. The pure state condition of thi 
germanium crystal can be altered by closel) 
controlled introduction of certain impuritie}}) 
to the crystal structure. When the-atoms off 
an impurity, added to the germanium crystal 
possess a greater number of electrons than d(| 
the atoms of the germanium itself, a surplus of} 
electrons for transistor action results. ‘Lhis.il} 
known as N-type germanium. If on the otheifj 
hand, an impurity is added to the germaniun|} 
crystal which is composed of atoms with les) 
electrons than the pure germanium, a conditior}) 
of electron deficiency results in the crystaif 
structure. This then, produces what is termed 

P-type germanium. j 

“‘Holes”’ 

We may now summarize the foregoing by 
stating that in strictly pure germanium, fe 
electrons, or negative charges, are unbound o 
free to move in the solid, resulting in a poo? 
conductor of current. In the N-type germaniu 
there is an excess of electrons (due to th 
presence of the impurity atoms) which are fre 
to move. These negative charges result in i 
creased current flow. In the P-type germaniumi} 
impurity atoms are deficient in electrons, whiclif 
create positive charges, also providing for i 
creased current conduction, and it is the lac 
of electrons in each impurity atom that is rej 
ferred to as “hole.” These holes, or positive) 
charges, flow in an opposite direction from the 
electrons or negative charges. 

It may seem difficult when beginning a study} 
of transistor action for the student to visualizé} 
an electric current existing due to a flow oj 
“holes” through a solid. The author found ijf 
simpler to think of this concept of hole conduc} 
tion as nothing more than the familiar electro 
movement in the semi-conductor in one direc} 
tion, while producing a movement of dissimilai} 
charges in the opposite direction. The hole 
exhibiting positive charges, attract electron 
from other atoms under the influence of thei 
field, thereby moving the holes from atom t 
atom through the crystal. 

Although the point contact and junction 
transistors are constructionally different, basic 
transistor action is similar in each. The price} 
of a junction transistor is now within the reac 
of most students and experimenters and fo 
that reason it will be used in the following 
tests and illustrations. i 

} 



EMITTER 
P-TYPE 

, PNP JUNCTION TRANSISTOR 
a 

EMITTER 

Fig. 2. Simplified diagram electron flow and 

"conduction by holes’ in iie PNP transistor. 

See the text on this page for detailed explana- 

tion of these actions. 

The CK722 Raytheon PNP junction transis- 

or is made up of three sandwiched layers of 

ermanium (see Fig. 2a). The collector and 

mitter layers, which may be likened to the 

ylate and cathode, respectively, of a vacuum 

ube, are of P-type germanium, while the base, 

imilar in action to a radio tube grid, is N-type 

ermanium. 

An experimental test circuit is given in Fig. 
Here is shown the CK722 transistor con- 

ected in a grounded base circuit. Other cir- 

uit connections may similarly be tried. In this 

articular arrangement, the emitter is ata posi- 

ive potential due to the manner of connection 
f battery B/, the base is common or ground, 

nd the collector is biased negatively because 
f the connections made to battery B2. 
Now if switch Sw/ is open and Sw2 is closed, 

and R2 adjusted so that the applied voltage 
between collector and base is -15 volts (-20 
volts is the maximum rating for the CK722 but 
in experimentation it is best not to work too 
close to the limit), the electron flow between 
collector and base, as indicated by meter M2, 

will be 500 microamperes. This flow can be 
likened to crystal diode operation, and in this 

case, current flows in the high resistance direc- 
tion through the semi-conductor. This is il- 
lustrated in Fig. 26. 

If we now open switch Sw2 and close Swi, 

and adjust RJ so that 0.5 volts are applied be- 
tween emitter and base, an electron flow of 5 
milliamperes (the maximum rating), will be 
observed on meter Mi. This too, can be 

thought of as diode operation but in the op- 
posite or low resistance direction. This electron 
flow is shown in Fig. 2c. It is to be noted that 
0.5 volts applied between emitter and base 
caused a current flow of 5 milliamperes, where- 
as, -15 volts across collector and base resulted 
in a current of only 500 microamperes. 

To continue with our test, we next may close 
both switches SwI and Sw2. If we again adjust 
R2 for a collector voltage of -15 volts and set 
RI for an emitter-base current of 5 milli- 
amperes, it will be seen that the collector-base 

(Continued on page 58) 

GROUNDED BASE 
E C 

INPUT OUTPUT 
B 

GROUNDED 
COLLECTOR : 

B 
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GROUNDED 
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8B 
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E Cc 

B 

Fig. 3. Basic transistor connections for both the 
point contact and junction types. The symbol at 
the bottom of this drawing is sometimes used 

to denote the junction type, only. 
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(Above) Wading ashore — (Below) The QTH 

Heino (at the left) with the sailors from the 
“Xarifa” that helped him ashore with the — 
generator loaned by KZ5AA. Note the dense. 
jungle in the background. 3 

by DR. HEINO SOMMER, DI9AA/TI9AA 

I am the ship’s doctor aboard the “Xarifa” |} 
which is the Hans Hass expedition ship special- | 
izing in undersea photography. We left Ger- 
many in the fall of 1953 bound for the Azores, |}) 
Caribbean Islands and the Galapagos. While in |] 
Bonaire, N.W.I., we decided to route our trip so 
as to visit the legendary Cocos Islands. It was |} 
here that many a treasure hunter has searched |} 
in vain for the $300,000,000 in gold supposedly |} 
buried by pirates. 

Tommy Gabbert, TI2TG, was very instru- 
mental in arranging with the Radio Club of 
Costa Rica for our permit to operate there as 
TI9AA. At the Panama Canal, KZ5AA sup- 
plied us with a small generator and KZ5NM 
with the ELMAC transmitter shown in the 
photos. Practically everyone we met was anxious 
to see some Ham activity from the Cocos. 

We arrived at the Cocos on January 31 and 
were duly impressed by this small paradise of 
dense jungles. Using a 40-meter vertical I made 
the first contact with the outside world from 
this island on February 2 at 2324 GMT—ap- 
propriately enough it was with TI2TG. 

Unfortunately, I did not have all the time to ] 
“Ham” that I would have liked. Between 
times when I wasn’t scaring off the wild pigs, I 
did make 122 contacts which included 49 W’s, 
46 TI’s, 7 CO's, 6 KZ5’s, 3 KV4’s and one each 
from HR, HC, TG, etc. 

} 

It was a wonderful adventure! 



LEO GIVES THE BEST DEAL ON... 

assault RECEIVERS 
Now it is easier than ever to buy from WRL. Pay as little as 10% down and 
the balance in 18 months. No red tape—we handle our own financing. We 
will give you a generous trade-in allowance on your present equipment. We 

: have over 600 reconditioned used items—with new factory guarantee, Send 
Leo |. Meyerson, WEGFQ for free list. You will profit most when you deal with WRL—‘'THE WORLD'S 

-U. on 10-20-40 & 75 Meters, MOST PERSONALIZED RADIO SUPPLY HOUSE and ONE OF THE WORLD'S 
LARGEST DISTRIBUTORS OF AMATEUR RADIO TRANSMITTING EQUIPMENT.” 

NATIONAL 
NC-98 RECEIVER JUST OFF THE 

PRESS... 

NEW 1955 § B19 ca mo 
CATALOG (18 Months) 

SEND TODAY! $149 $15.00 

Cash CASH 

Down Announcing the NEW 
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Part One of a Two Part Story 

JOHN E. WILLIAMS, W2BFD 

W2BFD has been active 

as an “experimenter- 
Ham” since the 1920’s. 

John worked with the 

Postal Telegraph Co. and 

has done quite a bit of 
shipboard operating. 
Leaving the latter serv- 

ice in 1929, a business 
was started which spe- 

cialized in the manufac- 

ture of electronic count- 

: ing equipment. All of 
this led to a stint with Repubiic Aviation during 

World War tt! and his present work with RTTY. 
W2BFD has been the author of numerous articles 
in both English and Spanish journals. Unquestion- 

ably, he was the founding father of RTTY for the 
Ham. Since 1946 W2BFD has secured RTTY equip- 

ment for over 2000 Hams. Handled emergency 
traffic from the South Amboy, N.J. explosion when 

quite by accident the RTTY equipment was on 
demonstration at the Stevens Institute. Operates 

144-Mc. mobile and 2meter phone/RTTY. Home 
Address: 38-06 61st Street, Woodside 77, N.Y. 
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This is the model 21A 
fitted atop the ‘‘Junkeyboard." 
The 21A is a strip printer 
and is commonly available. 
The "Junkeyboard'' was made from 
a junked typewriter. The keyboard 
is used to complete the RITY 
installation. 

,“Junkeyboard 

According to the old formula RT TY is simp 
a matter of; (1) a regular Ham transmitter 
(2) a teletype printer** and (3) a converter.) 
The printer is however a question of (1) a ke 
board, (2) the distributors and (3) a typing uni 
Typing units can be obtained, distributors caf 
be made, but up till now and the advent of tl} 
“Junkeyboard” the typing unit has present 
a difficult problem. 

For those unfamiliar with RTTY we need 
point out that the major source of teletyy 
machines has been those released by the w 
rious commercial services. Most “news service) 

*Always available from any radio parts jobber—just s 
the CQ advertisements. | | 

**Available from the author and various other Hams i 
terested in furthering the cause of RTTY. 

1. “Double-Current Keying System,” Williams, CQ, 
vember, 1946, page 18. 

2. “Teletype Receiving Adaptor,” Brown, CQ, 
1952, page 25. 
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printers are only for receiving and there has 
been a preponderance of them on the market 
over the type with keyboards. This resulted in 
a number of amateurs spending a lot of time 
sitting around and waiting for keyboards to be- 
come generally available. , 

The “Junkeyboard” is an easy solution—for 
a small investment of only a $3 to $5 you can 
pick up a junk typewriter and convert it into 
a teletype keyboard. The mechanical change- 
over is relatively simple and as I propose to 
show in the future issues of CQ that it is also 
valuable to the straight CW operator. 

Basic Teletype System 
Amateur teletype requires stable transmitters 

and receivers for best operation. Many of the 
commercially available equipments meet these 
needs. Home built equipment can also be 
stabilized, as we are finding when at last faced 
with the importance of it. 

The converter, a device for changing the 
audio tone output of the receiver into d-c 
pulses, is not difficult to build and several 

diagrams of popular circuits have been ade- 
quately described.1.2 One of the most popular 
circuits is an improvement on the W2BFD 
circuit. 

Conversion of the keyboard will probably 
make a little more sense if a brief description 
of the operation of a printer is nutshelled for 
you. Consider the three parts of the printer: 
the typing unit, the distributor and the key- 
board. Since the most available machine is the 
Model 12, it is, therefore, a good one to use 
for the explanation. 
Typing Unit 

Electrically this unit consists of six magnets. 
Five of the magnets are used to select the char- 
acter to be printed and the sixth causes the 
selected letter to print. With one side of each 
magnet grounded, this still makes it necessary 

to use six wires to operate the magnets. 
Distributor 
A teletype machine must work from a single 

pair of wires. The purpose of the distributor 
is to switch from one to the other of the mag- 
nets in the typing unit until all six of them have 
been connected in turn to the one pair of 
wires. Essentially then, the distributor is a 
single-pole six-position switch. Add a seventh 
position for resting so that no d.c. will be fed 
to the typing unit magnets until a character 
comes along the line. There are seven pulses 
of d.c., the first to start the distributor rotat- 
ing, the next five to select the character to be 
printed and the last to print the character. 

This distributor is called a receiving dis- 
tributor. Another distributor at the transmit- 
ter is used to line up the pulses in the right 
time order. 
Keyboard 

_ The keyboard must translate the pressing of 
any key into the five coded pulses which are put 
into time sequence by the transmitting dis- 
tributor so that they can be sent over the “air 

and to the receiving distributor. This means 
that with each touch of a key there must be 
from one to five contacts connected. If this 
were to be done mechanically it would give rise 
to all sorts of problems of adjustment and con- 
tact maintenance, not to mention the difficulty 
of squeezing so many contacts in the small space 
available under a typewriter. More on. this 
development in the “matrix” section of this 
article. 
Availability 

There are plenty of typing units available 
of the Model 12 and Model 21A types. These 
units generally cost from $30 to $50. The dis- 
tributors may be either motor driven affairs 
which sell in the neighborhood of $40, or may 
be all electronic in nature and thus home-made. 
The total cost of the equipment under such 
conditions should be under $100 for the com- 
plete teletype machine and convertor. 

Teletype Code 
The standard teleprinter five-unit “start- 

stop” code consists of 5 adjoining 22 milli- 

Fig. |. When stripped down, the only portion of 
the junk typewriter we need is shown above. 

second (0.022 sec.) impulses which may hs either 
“marking” or “spacing” depe:.tsing on the 
particular character being sent. (n ‘ie “make- 

break” printing method of trans:ission (CW) 

these correspond with “k«-y-down" and “key-up” 

conditions. The almost universa: adoption of 

FSK (frequency-shift-keying) by both commer- 

cials and amateurs tor telep:uting communt- 

cations has resulted in the “marking” signal 
being transmitted on one radio frequency and 
the ‘“‘space” signal tras s:nitted 850 cycles lower. 

In order to ‘nantain the transmitting and re- 

ceiving dist:ibutors in unison two additional 

impulses have been added to form the “basic 

start-stop code. Preceding the five selecting 

code unis is a 22 millisecond impulse which is 

always “spacing.” This is known as the “start” 
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Model 12 on the junked keyboard. 

pulse. Following the 5 selecting units is a 
longer (31 millisecond) impulse which is always 
“marking.” This is known as the “stop” pulse. 
The transmission of the complete code for 
any letter or function thus occupies a total of 
163 milliseconds which permits sending 368 
characters (or approximately 60 words) per 
minute (at standard speed). 

The Electronic Keyboard 

The nucleus of the keyboard in this article is 
an old typewriter. The machine can be com- 
pletely unusable for its original function as 
we merely need the base intact with at least 3 
of the 4 rows and the key lever and retracting 
springs. Typewriters in this condition can be 
purchased for from $1.00 to $3.00 depending 
upon whether it is secured from a typewriter 
shop or a scrap metal yard. A tour of both 
types of establishments disclosed that these de- 
funct “mills” are to be had in all varieties. If 
you have any sort of choice in the matter, the 
old Remington Model 10 office typewriter is to 
be preferred. The Model 12 Remington also 
appears to be quite similar in the bottom por- 
tion, which is of major interest to us. 

The Model 10 Remington machine has two 
improved advantages; (1) the superstructure, 
when removed, leaves a perfectly smooth plat- 
form 114” wide x 11” deep since the corner 
posts are part of the top casting and are not 
part of the base. The midget model 21A print- 
ers, recently made available to amateurs, mea- 
sures 10%” x 11” and as you can see in the 
photograph they make a professional looking 
combination; (2) The Model 10 has a “Uni- 
versal-Bar” available which rotates upon the 
depression of any of the keys. A pair of con- 
tacts can be installed which are closed by this 
bar and thus we have our “universal” pulse 
with a minimum construction effort. As you 
can see in Fig. J, this bar runs completely across 
the top of all the key levers. On each key lever 
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will be seen a square headed screw which upd 
depression of the keys, strikes a bar (see Fig. 2)] 
located beneath the key levers and connecte 
by linkage to the “universal” rod. Striking off) 
a screw upon this lower bar rotates the “uni) 
versal” rod closing the “universal’’ contacts 
These contacts close regardless of which key is} 

Whereas the standard typewriters have four) 

three. Thus the next obvious step is to remove}} 
the top row of keys from the typewriter. Thef} 
standard typewriter has only 10 keys in the} 
bottom row, while the teletype keyboard has}} 
eleven: remove the right hand key and transfe 
to the left hand side where you will find a slot{/ 
in the “comb” already to receive it. This key}} 
should be marked “figures” and is used in shift- 
ing to upper-case characters. 

(Continued on page 66) 

This leaves us} 
short one key on the right hand side. This key, }} 
in teletypewriter services, is usually blank andj} 
is used for various minor functions. Most ama-if] 
teur machines use this for ringing the bell oni} 

Fig. 2. Underside view of the keyboard from the 
junked typewriter. The contact bolts are seen in 
the strip along the top. The odd looking section 
in the middle will be discussed in the second 

part of this story, 



220 Mc. Pre-Amp. 

The material below was passed to the VHF-UHF 
NEWS column by Ken Meyers, W8WRN (Columbus, 
Ohio). This pre-amp was constructed by W8WRN to 
improve the noise figure he had been obtaining using 
a simple 6BQ7A mixer on this band. The circuit is 
straightforward, but in order to duplicate the unit two 
templates are shown. One is for the copper shield 
plate and the other is for the BUD Minibox. 
Ken used a JONES P-304-AB cable connector 

fastened to the leg of the “U” section nearest the out- 
put 6AJ4,. It is centered vertically about one inch 
from the side opposite the co-ax output connector. 
Coil, L1, is grounded by the lug under the antenna 
co-ax connector bolt next to the tube socket. 

All parts except the JONES socket are mounted on 
the copper plate and wired before installing them in 
the MINIBOX. The leads to the JONES socket are 
made long enough so that the bolts that hold it can be 
removed and the assembly slipped out of the MINI- 
BOX. The “U” section should have lips. The copper 
shield is placed through the center of the output stage 
socket and is held in place with two spade bolts 
spaced 27%” apart. 

Coil, L1, has two turns of #16 tinned wire wound 
with a diameter of about %4-inch. The spacing be- 
tween turns should be better than one wire diameter. 
The neutralizing coil, L2, should be 3 turns of #16 
(air wound). The spacing will be the variable 
factor for neutralizing the triodes. Coils, L3 and L4, 
have the same diameter (14-inch) with L4 coupled to 
the cold end of L3. The plate coil is 2 turns of #16 
with 3-inch leads. The turns are close spaced. 
L4 can be 2 turns of #18 hookup wire. 

The filament choke, RFC1, of the input 6AJ4 
consists of 18 turns of #22 enam, with a 3/16-inch 

6AJ4 6AU4 L2 

ON INPUT 6AJ4, C4 GOES TO 
SOCKE | LY CONTACT 3 AND 
GOES TACT 4, NO LEAD 
LENGTH ON Lte 
ON THE OUTPUT 6AJ4, GRID 
CONTACTS 384 GOTO R2 
AND C4 GOES TO CONTACT 4. 

- 

Wiring schematic of the 220 Mc. pre-amp. 

diameter. The output chokes, RFC2 and RFC3, are 
made by twisting two lengths of #22, enam. to- 
gether and then winding them into 15 turns with 
a diameter of 14-inch. Both chokes are coated 
with a hi-grade plastic dope after winding to enable 
them to retain their shape. 

It is a very good idea to play around with the posi- 
tion of the L1 coil tap. A noise generator would be a 
useful item. The input is for a relatively low imped- 
ance, but Ken has used this pre-amp with a balun 
and 300-ohm line with good results. 

Mt. Davis Expedition 

A group of York, Pa. using the call W30CI plan 
on operating portable from atop Mt. Davis, Pa. on 

(Continued on page 50) 

2 SQUARE HOLE (JONES PWR SOCKET) 
SCREW HOLES FOR 6-32 

At the top is the copper plate chassis that slips 
inside the BUD Minibox drilled out as shown in 

the bottom drawing. 
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6 METERS: 
observed during the summer months will 
decrease considerably during September 
and the fall and winter months 

10 METERS: Some DX possible during daylight hours 
on long north-south circuits. Short skip 
openings decreasing. 
DX possibilities fair and improving, espe- 
cially during the latter part of September 
and early October. 
Band closing somewhat earlier, but DX 
conditions fair to good. This will be the 
best DX band during the daylight hours. 
DX fair and improving. Band will open 
earlier in the evening with stronger sig- 
nals and less atmospheric noise. Best 
DX band during the evening and dark 
hours, 

80 METERS: DX fair to poor with conditions improv- 
ing as fall and winter approaches. 

60 METERS: Still too early for consistent DX, but band 
conditions are improving and becoming 
less noisy. Possible openings to Austral- 
asia and Europe towards the end of the 
month on propagationally quiet nights 

This overall picture of band conditions is intended to 
ndicate qualitative changes in each band from month to 
nonth. For specific times of band openings for a par- 
icular circuit refer as usual to the CQ Propagation 
Yharts on the opposite page. 

Contest Analysis 
In order to supply predictions to overseas readers of 

1Q, participating in the World-Wide DX Contest (spon- 
jored by the International DX Club), we have made ar- 
angements to distribute propagation information with 

15 METERS: 

20 METERS: 

40 METERS: 

The fairly frequent sporadic E openings . 

lonospheric 

Propagation Conditions 
Predicted by 

George Jacobs, W2PAJ 

144-40 72nd Ave., Flushing, L. I., N. Y. 

the contest rules and entry sheets. These are obtainable 
from the Club at Box 100, Buchanan, Mich., U.S.A. 
This information includes special tables centered. on 
many areas of the world and are valid for the period 
from October i through November 15. They may be 
used by amateurs in Europe, Asia, Australasia, Central 
and South America. 

The Sunspot Cycle 
The September and October Propagation Charts are 

based upon a predicted smoothed sunspot number of 5. 
The observed monthly Zurich sunspot number for June, 
1954, was 0.2; resulting in a smoothed sunspot number 

Last Minute Predictions 

lonospheric disturbances tend to increase during 
this period of the year. At this writing, dis- 
turbed conditions are expected from September 

3-4, 8-9 and 21-22. 

of 7.6, centered on December, 1953. The smoothed sun- 
spot numbers continue to decrease although it now ap- 
pears that shortwave radio conditions this summer were 
actually about the same, or possibly a little better than 
conditions were last summer. 

A graph showing the present trend of the cycle is re- 
produced below. Our present plans call for the graph 
to be corrected and used every other month. This we hope 
will give the reader a better idea of exactly what the 
future looks like. 

Next Month 
A special contest analysis for the all areas of the U.S.A. 

T T —— 
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lor INTERNATIONAL CRYSTAL 
international Crystal, first to offer nationally advertised 
One-Day processing of small lots of commercial crystals, now 
offers the same service to amateurs for spot frequency 
crystals. 

ONE-DAY Processing 
Orders for less than five crystals will 
be processed and shipped in one day.>. 
Orders received on Monday thru 

; Thursday will be shipped the day fol- 
ter of the specified frequency when - ; 
operated into a 32 mmf loud capac- lowing receipt of the order. Orders 

Ynternational HOW TO ORDER 

TYPE : FA-9 : In order to give the fastest | 
- possible service, crystals are 
sold direct and are not han» = 
dled by any jobber. Where 

SPOT FREQUENCY 
.01% TOLERANCE—Crystals are all 
of the plated, hermetically sealed 
type and calibrated to .01% or bet- 

Be! || 

(fits same socket 

as FT-243) : 
cash accompanies the order, 
International will prepay the 

Air Mail postage; otherwise, 
RANGE (kc) TOLERANCE PRICE shipment will be made C.0.D. 
3500-4000 01% $2.80 Specify your exact frequency __ 
O00 7805 and the crystal will be cali- 

01%, $2.80 : 9 . 8000-8222 age : brated to .01% or better of 
12500-13618 aie AS this frequency with the unit _ 
14000-14850 “Ole : operating into a 32 mmf loud : 

24000-24333 01% $3.90 - capacitance. 
25000-25500 (For 3rd overtone operation) 

International Crystal Mfg. Co., Inc 
18 North Lee } 
Oklahoma City, Okla, 

Price F FY FE a BOOKLET 

"Plated Crystals and 
Their Operation." 

Please Send: __—s¢rystals Freq. 

Crystals/Freq.= et 

Crystals Freq. 

TOTAL $ 

TO: Name: 

Useful information about the 
"do's" and ''don'ts' in using 
plated crystals 

Address: 

City le Zone: State: 

Enclosed: (] Check, () Cash, [] M.O. for $ 
ip C.0.D. [) 

WRITE DEPT. X 

Ne © Pharie| FO. $116 | 

OKLAHOMA CITY, OKLA d 
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AW About Impedance Bridges 
wt VIII of the Series 

fest Equipment in the Ham Shack 

The hobby of amateur radio is advancing at 
ch a pace that tube types of several seasons 
ick have become obsolete and an engineer 
sks his reputation if a prewar circuit is used 
ithout renaming it first. Under these condi- 
yns it is interesting to note that the most 
curate and widely used circuit for the 
easurement of resistance, capacity, and in- 
ictance has remained relatively unchanged 
nce it was originated more than one hundred 
ars ago. 
We are referring to the “Wheatstone bridge.” 
he bridge which bears the name of its first 
er was intended for the purpose of measur- 
g d-c, or pure, resistance. However, in the 
tervening years there have been several 
odifications of the basic circuit which make 
suitable for measuring capacity and induc- 

nce. Even though these modified forms may 
rry other names, they retain the basic con- 

uration of the early resistance bridge. 
The bridge commonly known as the Wheat- 
one generally takes the form of four resis- 
nce arms such as that shown in Fig. 1. This 
the standard method for the accurate mea- 
rement of pure resistance. For all practical 
irposes this bridge is simply two voltage di- 
ders paralleled across a d-c voltage source. 
Then the ratio of RI to R2 is the same as R3 
to R4, there will be no potential difference 
tween points A and B. In this condition the 
idge is balanced and can be indicated as 

9S ipa R2 

R3 R4 

This can be rewritten to read: 

R1 R4 SRI 

If R1, R2 and R¢ are known, R3 is easily 

ind. 
To use this as a measuring instrument an 
known value of resistance can be inserted at 
} and the other three legs varied until a 
lanced condition is reached. To eliminate 
> use of the formula each time a measure- * 

by 

HOWARD BURGESS, W5WGEF 

ment is made, R/ and R2 are fixed precision 
resistors and their ratio becomes a simple multi- 
plier for R4. The resistor R4 usually takes the 
form of a calibrated variable. To be able to | 
measure a wide range of unknown resistors, 
various values of RI and R2 are inserted by 
means of a rotary switch. The points on the 
switch dial are calibrated only as multipliers 
for R4#. For all practical purposes the preci- 
sion of this type of measurement is limited 
only by the sensitivity of the indicating meter 
and the accuracy of the three known legs of 
the bridge. 

The A-C Bridge 

In the measurement of pure resistance, the 
balance depends only on the magnitude of 
the current, but in the measurement of circuit 
constants at audio frequencies we become con- 
cerned with the phase as well as magnitude. 

A 

OC VOLTS 

Fig. 1. Basic Wheatstone bridge circuit. 

To overcome this difficulty modified bridge cir- 
cuits are used. The type of a-c bridge circuit 
used is determined by the measurement to be 
made. 

Au important characteristic of a coil or con- 
denser, and the same one which gives us the 
phase difficulties, is the ratio of resistance to 

reactance. This ratio can be considered as a 

measure of the merit of a capacity or induc- 
tance. An ideal coil would have inductance 
without resistance and all of the power stored 
in it could be recovered. However, as there is 
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Fig. 2. Adaptation of the Wheatstone bridge to 
enable the measurement of capacity. 

no such coil, part of the power is dissipated in 
the resistive component and is lost. This loss 

depends directly upon the ratio of resistance 
to inductive reactance. This is the storage fac- 
tor of the coil commonly known as the Q and 
can be expressed as: 

Inductive Reactance 

Resistance 
The term Q besides indicating the resistive 

component also indicates the voltage step-up 
ability of a coil and for this reason is more 
commonly used as a measure for inductors. 

In the measurement of capacitors we are 
concerned not with step-up a. ‘lity as in the 
coil but in the loss which occurs in the capac- 
itor, this loss usually being in the dielectric. 
Loss being the opposite of gain, the term dissi- 

Storage factor or Q = 

pation factor is used and is the reciprocal of 
Q or 

Vi R 

OREN Dissipation factor = 

To measure capacity, the earlier resistance 

bridge must be modified somewhat as shown in 
Fig. 2. Two of the arms may remain resistive 
but the unknown capacity must be balanced 
against a known value of capacity which we 
call the “‘standard.” In building a bridge we 
will assume that the standard condenser is of 

the best quality that we can afford, and that its 
dissipation factor will be better than any which 
we will be measuring. Working under these 

STANDARD R 

Fig. 3. Further modification of the basic Wheat- 
stone bridge will provide a means of measur- 

ing inductances with a low Q. 

AC SUPPLY 
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assumptions, if we are to get a balance or|}/ 
with condensers of less efficiency we will }) 
to be able to increase the dissipation of le 
standard at will. This is done by adding} 
sistance to the standard capacity leg off} 
bridge of Fig. 2. The amount of resist}! 
which must be added to the standard will ef} 
the loss resistance of the condenser bf 
measured. i 

The variable resistor which is added ta 
standard capacity leg of the bridge to com} 
the balance function is calibrated as power 
tor in many small condenser checkers. Ini} 
larger bridges, usually called impedance bri¢ 
this control is known as the “DQ control” |} 
is calibrated directly in dissipation factor 

Inductance Measuremenis._ . 
The bridge in Fig. 2 is basically a cape 

measuring affair although a slight modifica 
will make it suitable for inductance. If | 
bridge 1s arranged as that in Fiz + by inser 

STANDARD R 
UNKNOWN L 

» 

STANDARD CONTROL 
c 

AC SUPPLY 

Fig. 4. Nearly the same circuit as Fig. 3, b 
this bridge can be used to measure high 

inductors, 

the unknown in the leg opposite the stan 
capa-ity rather than in the adjacent leg, it 
comes an inductance measuring bridge. jf 
moving the unknown to this new position) 
inductance can be measured using a capac) 
as a standard. This is due to the phase sif 
peculiar to a bridge circuit. ! 

By making use of this feature we can el . 
nate the need for a standard inductor. 
only is this an economic factor but it incref| 
the accuracy and stability of the bridge. Eff 
a low-priced capacitor is a more stable stand, 
than an expensive inductor. In addition } 
condenser is not afflicted with stray lines} 
force which can give erratic effects. 
When used to measure inductance, ano# 

form is also used and is shown in Fig. 4.) 
can be seen the only difference is the placer 
of the “DQ” resistor, that in Fig. 3 being 
if the Q is less than 10 and that in Fig. 4 
the expected Q is between 10 and 1000. 

Perhaps it is needless to say that when tll} 
circuits are used to measure inductance | 
capacity a source of a-c voltage must be <f 
plied to the bridge and the detector which |) 
formerly a d-c meter must become an a-c ii 
cator. | 



Fig. 6. Through the use of this amplifier the 
output of the a-c bridge is brought up to the 

point where it will operate the meter. 

Even though these basic circuits were old . 
long before radio was born, they have been 
given some new twists that only modern parts 
and techniques could add. This has also had 
the effect of taking the impedance bridge out 
of the laboratory and making of it a very use- 
ful piece of test equipment available to the 
average Ham and serviceman at a modest cost. 

Impedance Bridges 

One example of a modernized version of the 
bridge circuits just mentioned is the Model 
IB-2 impedance bridge now being supplied in 
kit form by the Heath Co. In it new techniques 
are used to overcome several of the problems 
that are inherent in the impedance bridge. In 
addition to the regular Wheatstone bridge cir- 
cuit, this instrument also uses several of the 
modified a-c bridge circuits. However, this does 
not complicate its operation as the proper cir- 
cuit is selected automatically by the function 
switch. 

In the older d-c resistance bridges the ever- 
present batteries were usually dead just when 
they were needed most. This has been elimi- 
nated by using a selenium rectifier power sup- 
ply operating from the regular 60-cycle power 
line. Because the accuracy of measurement de- 

3v 0 +400V 

pends to some extent upon the sensitivity of 
the indicating meter, a zero center meter with 
a sensitivity of 100 microamps full scale either 
side is used. For preliminary balance the meter 
is shunted with a 2.2-ohm resistor to reduce its 
sensitivity. For final adjustment this may be 
removed by means of a spring loaded momen- 
tary switch. 

While it is difficult to state the exact accuracy 
of such an instrument without a step-by-step 
calibration of a good many points, an average 
of 3 per cent is called out in the specs. In 
checking several points in the range, which 
runs from 0.1 ohm to 10 megohms, it was found 
to split the line at a number of points. How- 
ever, this kind of accuracy is too much to hope 
for at all points as the resistors used in the in- 
strument are 0.5 per cent units and in some 
cases this can be cumulative. 
Any non-linearity in the balancing potentio- 

meter will also add to the error. If judgment 
can be passed on other instruments from what 
was found in one, it is safe to say that the ac. 
curacy of the instrument is in most cases con- 
siderably better than that called for in the 
specifications. 

Design Considerations 

In any a-c bridge, two of the problems en- 

(Continued on page 52) 

e 

' 

The iwo dials on ihe left are used on the Heathkit IB-2 to directly read capacity, inductance and 

resistance values. The special DQ dial is shown in the right photo. It enabies the operator to 

find the amount of loss in the inductance or capacitor being checked. See the text for additional details, 
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Rules For The 1954 

International DX Contest | 
1. Contest Period: 

PHONE SECTIONS: 0200 GMT October 23 
to 0200 GMT October 25 
CW SECTIONS: 0200 GMT October 30 to 
0200 GMT November 1 
(See time chart for local times and dates.) 

2. Bands: 

The contest activity will be in the 1.8, 3.5, 7, 

14, 21, and 27/28-Mc amateur bands. 

3. Types of Competition: 

Competition will be divided into four sections 

as follows: ; 
a) One-operator phone section — 
b) Multiple-operator phone section 
c) One-operator CW section 
d) Multiple-operator CW section 
e) Inter-club competition 

4. Equipment: 

There will be no limit to the number of trans- 

mitters and receivers allowed, and competitors 

may use the maximum transmitter power per- 
mitted under the terms of their licenses. 

5. Serial Numbers: 

CW stations will exchange serial numbers con- 
sisting of five numerals, the first three being 

the RST report, and the last two being their 
own Zone number. Stations in Zones | through 
9 will prefix their Zone number with zero (01, 

02, 03, etc.). Phone stations will exchange serial 
numbers consisting of four numerals. The first 
two being the readability and stren§th report, 
and the last two being their own Zone number. 
Phone stations in Zones | through 9 will prefix 
their Zone number with a zero (01, 02, U3, etc.). 

6. Points: 

Contacts between amateur stations on different 

INTERNATIONAL WORLD-WIDE DX CONTEST SCHEDULE | 
First weekend CW, second weekend phone 

Starting Time Time Zone 

Greenwich Mean Time (GMT) Saturday Oct. 23, 0200 

continents shall count 3 points; contacts bel} 

tween amateur stations on the same continent 
but not in the same country, shall count. | 
point; contacts between stations in the samd 
country, for the purpose of obtaining zone andi 

or country multipliers, shall be permitted, buj 
no QSO points will be allowed for these com 
tacts. More than one contact between station: 
on each band will not be permitted. ae e 

7. Multipliers: 

Two types of multipliers will be used: (1) 
multiplier of 1 for each Zone contacted or 
each band, (2) a multiplier of 1 for each coun! 
try worked on each band. 

8. Awards: 

Certificates will be awarded for each of th 
Sections as follows: 

——— 

I. To the highest scoring stations on cag} 
SINGLE BAND in the following areas: 

a) Each call area of the U.S.A. 
b) Each licensing area of Canada al 

Australia 
c) All other countries 

II. ‘To the stations having the highest co | 
bined total on ALL BANDS (or more thar} 
one band) in the following areas: 

a) Each call area of the U.S.A. 
b) Each licensing area of Canada an 

Australia 

III. Inter-Club Competition 
A certificate will be awarded to the DXi 
Club having the highest total score in each 
country. For a club to enter, an officer off 
the club must submit a list of their club} 
participants with scores. This list may in-}} 
clude the score of single operator and] 
multiple operator stations. Each participat- 
ing club station, when submitting his own 

Ending Time : 

Monday, Oct. 25, 0200 (London) Saturday Oct. 30, 0200 Monday, Nov. 1, 0200 
U.S.A. Friday, Oct. 22, 9:00 PM : 
Eastern Standard Time Friday, Oct. 23, 9:00 PM sunday! ont 31, 3:00 PM 
U.S.A. Friday, Oct. 22, 6:0 : Pacific Standard Time Friday, Oct. 29, 6:00 PM Sunday, Oct. 24, 6:00 PM 
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WORLD-WIDE DX CONTEST LOG 

CALL__4X4RE COUNTRY__ Israel 

Loc FOR _14 wc. BAND 
(Use separate log for each band.) 

CALL LETTERS OF 
OTHER OPERATORS 

PHONE ] Cc. W. Ed 

NR. OPERATORS__ONE 

aga SERIAL NUMBERS UES ALIN ana a) POINTS 

SENT RECEIVED zowAz,| NAME OF COUNTRY | {! or 3) 

Oct 30 | 0700 CE3AG 97920 57912 Chile 
i 0703 HZ1KE 58920 58921 Saudi Arabia 

rf 0706 W4KFC 99920 98905 USA 
ie 0707 W3GRF 99920 58905 

4 0708 4x4BX | 59920 599920 Israel 

_CR5AC 

Important Note: Fill in Zone number and Country ONLY FIRST TIME it is contacted on each band. 

station log, should indicate on his log the 
name of his club. 
Certificates will also be awarded to each 
operator of each winning station in the 
multiple operator sections. Also such 
special awards as the DX Committee shall 
choose to make. 

Scoring: 

‘he contest score for each single band is the 
am of the Zone and Country multipliers of 
ach band, multiplied by the contact points of 
hat band. The total all band score is the 
ium of the Zone and Country multipliers of 
ll bands, multiplied by the total of contact 

oints on all bands. 
[ Everyone who sends in a log for a single 
- band is eligible for a single band award 

only. 

[ Those who submit logs for two or more 
bands will be eligible for the All-Band 
award, as well as the Single-Band award. 
For the purpose of club scores, all classes 
of individual scores may be included in the 
grand total. 

0. Zones and Continents: 

o check your own Zone number and con- 
nent for scoring purposes, refer to ARRL list 
CQ (April 1953) as well as the WAZ maps. 
or continental boundaries the same as used for 
TAC will be recognized. Should any question 
ise as to the positive location of any station, 
€.official definitions will be final. Copies of 

the country and zone list and contest logs are 
available from the address listed below, upon 
receipt of a stamped, self-addressed envelope, 
or in the case of overseas stations, unattached 
postage stamps. Please include sufficient post- 
age. 
All logs must be postmarked no later than 
December 15, 1954. Send logs direct to: 

International DX Club 
P. O. Box 100 
Buchanan, Mich., U.S.A. 

Operating Suggestions: 

Attention. Foreign Amateurs! It is recom- 
mended that you give the call letters of the 
station you are working at the end of a trans- 
mission, instead of just “BK,” as this would 
prevent much QRM of stations piling on and 
calling you. 
We suggest that overseas phone operators 
indicate which end of the band they are tun- 
ing, or which portions of the phone band 
(American or foreign) they intend to tune. On 
28 or 21 Mc., it is extremely important that 
overseas phone stations specify the approxi- 
mate frequency they intend to tune. CW sta- 
tions, likewise, could greatly assist by indicat- 
ing where they intend to tune. If the above 
principle is used by all, it will result in far 
less QRM, as well as fewer useless calls. 
Foreign amateurs, remember scores are based 
on the greatest number of different countries 
and zones as well as stations worked. Do not 
concentrate on working only U.S. stations, this 
is a World-Wide competition! 
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ESSE BARGAIN SPECIALS 
NEW SURPLUS 400 CYCLE 

115 V. TRANSFORMERS 
#7249009, 115 V. 400-2600 cycles, 2.6A. Tapped 

85, 105, 125 volts. Sec. 680 V.CT. 300 MA. 

H x 4° C x 4%" W. 
$1.75 ea. 

115 V. 400 cy. 

Delco 
153.805 
Size 634” 

Quantity Price 
229619-44, 

KV @ 13 MA. 

Quantity Price 

Single Price $3.75 ea. 
primary. Secondary 13.5 

=o 95 ea. 

BC- 433 -G 
RADIO COMPASS 

Single Price $ .75 ea. 

Three band coverage of 200-1750 
Ke. Ideal for use as home or mobile 
receiver for long wave, broadcast 

be used with com- 
for automatic 
17 tubes in- 
surplus air- 

listening or may 
ponents listed below 
direction finding All 
cluded Removed from 
eratrl 

Price 

SCR-269 ACCESSORIES 

LP-21A or F loop antenna 

CD-365A cord 

I-81A Indicator 

C-1 AUTO PILOT SERVO 
Use for boat rudder control, beam 
antenna rotation, or garage door 
lift. (A very good lift using this 
motor is mfgd. in our city and 
may be purchased from us at 
$137.50). Motor pulley rotation 
is reversed thru a clever differ- 
ential and electric solenoid mech- 
anism allowing instant reversal 
without undue stress on motor, 
overall 102” x 84” x 6Y2". 

20 Brand New 

$15.00 used 

4.50 new 

7.50 new 

assembly 

Oper 
Wet. 

on 24 V 

oo. PLeeO 
ates DC. Size 
approx. 

Ibs. 

METER 

BARGAINS 

All brand new. 
0-30 Amp. Hoyt 3” round 

De, ‘Ammeter): 4.52/83 si $1.50 
: 2 0-40 volt, Hoyt 3” round 

H DP Crmyolometer siya let ea 1.50 
f 0-600 Amp. Hoyt 3” round DC ammeter (ess shunt). 1.00 
0-30 volt DC Weston 606 2” round aircraft.......... 2.95 
G-60 amp. DC Weston 606 2” round aircraft. . 

GEXG/SUNES SUDD MEG) carey e'cye.s isetelte, inhale we etal elon rene 2.95 
0-150 volt DC Weston 606 2” round aircraft........ 2.95 
6-240 Amp. DC Weston 606 2” round aircraft 

Coste SHUNS a SUD OILSR) A ah cus natn Nis ray im sie cae hem 2.95 
0-10 Ma. DC Westinghouse NX35, 3” round>........ 3.95 
0-10-100 Ma. DC Triplett 321-T, 3” round........- 3.95 
0-800 Ma. DC Westinghouse NX-35, 8” round........ 3.95 
DB F'S 5V. AC Westinghouse NX-35, 3” round....... 3.95 
0-5 Amp. RF Westinghouse NX-35, 3” round........ 3.95 
Cramer Running Time Meter, 3” round, 

EVID ELS ESE OLY < OOP CY whe Jin) Rescate ne alae eaten Sale aneay 9.50 
JBI Freq. Meter 48-62CPS Model 30F, 3” found SP aad ays 9.50 
EC94 Prod. Instr. Counter 115 V. 6O CYsaRatea sustain aivanat 9.50 
BHCO4 Prod Instr. “Counter. 23 Vir DC sien 5 side watt 9.50 

12 V. VIBRATOR 
TRANSFORMER 

300 V. @ 65 Ma. output. Ideal 

for your new car receivers. High 

quality type transformer de- 

signed originally fur aircraft. 

Size overall Cc 93° ... 274"x2My"x25%” 

48 © CQ ® September, 1954 

1625 TUBE 

T-39/APQ-9 RADAR XMTR 
Described in Feb. '50 “CQ” 
for conversion for the 420- 
450 Me. amateur band and 
citizens band, Also contains 
many parts for the UHF ex- 
Perea ness such as 2—8012 
tubes, fan and motor, switches, 
pots, gears, counter, ete. 
Equipment removed from air- 

Our Close Out, 

$4.95... 
43 Ibs. 

GRIMES RETRACTABLE 
LANDING LIGHTS 

Contains 600 watt 24 V. lamp. Use four in these 
in series on 110 V. for flood lighting or. small 

craft, 
quantity 

limited. 

Shipping wt 

disappearing appliances in 

etc. Used 

your 
homes, a. $3.95 

GUY WIRE— 5,000’ spool — $1.95 per 1,000” 
Extra strong snarl, and rust re- 
sistant cable. Originally used for 
aircraft control cable, has 21 
strands alloy brass plated to re- 
sist corrosion. 350 lb. breaking 
test. OD 3/64”. Ideal TV Antenna 
guy wire. Wound on wood & 
metal spool of 
5,000’ length. $9 75 

Per spool LJ 
3/16” Stainless Steel Aircraft Control Cable ideal for large 

‘over 1,000 lb. breaking strength. New. . .3¢/ft. 
Stranded Utility Pole Guy Wire 500 ft. reels 

Sc/ft. 

Xmtg. Beams 
1%” Galvanized 
ODDLY GS Ota in Richard cope ca ee Lanal ota aes be sei arie rane eltets ce Der cal aieeans 

RELAY - TELEPHONE 
TYPE SW 37 

150 ohm DC. Adjustable for spring ten- 
sion, amateur distance, and point contact, 
allows sensitivity variations. May be used 
also for telegraph sounder. Size 8”x43¢"x 
4”, Shipping weight 3% ies $3. 95 
New Price 

12 V. 807 
These tubes are 807’s 
with a 12 V. filament 
making them ideal 
for new 12 V. car 
mobile transmitters. 

BRAND NEW, Guaranteed 

Lots of 10 or more 

RG) SURAT Reae op ae etuateeet LOOSE eh ceceeecs aaihacsoseese $4.95 
RG/29U Amphenol............... LOO: fta. he. sevbacusavertetavens $1.95 

1000 ft. or more, 20% discount 

Instantaneous class 9055 Type N. 

Manufactured by Square D Co. 23-47 

amp. range; 600 V. Max. Shipping 

weight 314 lbs. 

Brandi Nev) sccccsncenes + C8. $1.35 

motor and retracting mechanism easily adapted: for’ 



“GENERAL RADIO TYPE 314-A 
POTENTIOMETER 

20,000 Ohm, 8 watt complete with knob and mounting 
hardware in original box. 3” dia. by 18%” deep with. 1’x3” 
dia. shaft. Precision wire wound. Shipping weight 1 Ib 

IN eye UP Tice ercct conse $1.50 ea. 
Ohmite Model L-7.5 Ohm, 150 watt 

é Newt Prices ccanten nie $3.95 ea. 
Ohmite Model K-7.5 ohm, 100 watt 

New. (Price *ciitacrctes $3.00 ea 
Ohmite Model J-1000 ohm, 50 watt 

: Neve | Price bi.c.. cence: $2.95 ea 
Ohmite Model J-150 ohm, 50 watt 

IN Gwe AP Tice ievcceceteety ects $2.95 ea 

CIRCUIT BREAKER 

Heinemann 2163M4 1.25 amp. 117.5 V. 

2 pole AC. Curve 3 size 514”x4’x3”. 

Shipping weight 2% lbs. x $2.70 
New Price 

STORAGE BATTERY 

6 V. 34 AH 
3-TA5-9B—Manufactured by Exide Bat- 
tery Co. for aircraft. Size 5” x5” x9” 
overall. Shipping weight 15 lbs. New 
dry charged. Fill with 1.265 sp.g. sul- 
phuric acid. f $6.25 
Price 

MUETI- ‘SECONDARY FILAMENT 

TRANSFORMER 
/ 9 secondary 6.3 V. at .01-3 amps. One 
sec. 244 V at 24% A; one sec. 2.5 V. 
@ 10 A. Two sec, 2.6 V @ 5A; Two 
5 V. @ 3 A. 110 V. 60 cycle primary 
—up to 5000 V. ins. test. Size 5”x 
53%4”x6%” H. Shipping 

2. 93.95 weight 21 lbs. 

New Price 

BRAND NEW 12 V. 
DYNAMOTORS 

DM-40 Input: 12-14 V. 3.4 A. 
Output: 172 V. -138 MA. Here 
is an ideal dynamotor to adapt 

to mobile uses on the new 12 
V. cars. Don’t pass up this buy 
even if your intended uses are 
not immediate. Size 634” L x 
3844” dia. 4” lead with 6 pin 
Jones plug. Shipping weight 
7% lbs. $2.75 

VARIABLE 

CONDENSER 
Freq. Meter type, 245 MMFD. 
27 plate mdgt. type. Gold piat- 
ed heavily constructed. Ap- 
proximately 3” kes "x134” over- 
all size with 144”-\4” shaft ex- 
tension. Shipping 
weight 1 Ib. 
New Price 

New Price 

H. V. TRANSFORMER 
Output 1500 V., 5 MA and 6.3 V. at 

-6A 5000 V. test and 2.5 V. at 1.75 A. 

Input: 115 V. 60 cycles. Size 414”x5” 

x59” Shipping weight 6 ee $3. 50 
New Price 

TRANSFORMER 

PLATE POWER 
355-0-355 Volts @ 325 Ma. 

Also 490 V. 325 Ma, Pri- 

mary 117 Volts 60 eyele. 

Measures 5” x 54%” x 6”. 

Shipping wt. $2 95 
] 22 lbs. PRICE 

CHOKE 
160 ohms DC 

size 3144”x 

* $2.25 

12 henry 200 ma. 

res. 3000 V. test 

BIG’ xK4Ay”, 

Shipping weight 7 ies 
New Price 

ins. 

AN-80 ANTENNA 
465 Mc. Antenna which may 
easily be trimmed for ama- 
teur use. Easily mounted for 
mobile use. Includes rubber 
gasket for rooftop. Matches 
52. ohm cable, coax cable 

New 

with 

110 V. AC SOLENOID 
110° V, AC 

37g” dia. 

with 36” travel. 

pull on this plunger makes it 

ideal for door locking mech- 

anisms. Only 200 

in our inventory. 

KNOB AND DIAL 
PLATE 

Calibrated 100-155 
M.C. brass plate at- 
tached to knob by 3 
Screws allowing re- 
versal and recalibra- 
tion for 38” shaft, 
Shipping wet. 1 Ib.” 
New Price 25c 6. 

solenoids 

steel plunger 

The terrific 

95° .. 

as 
=_ 

40 West 

South Street eee 
Indianapolis 4, 

Indiana 

a 

i oN 
° 

September, 1954 @ CQO ®@ 49 



CRYSTALS! 
ALL HAM FREQUENCIES 

Individually, Ha, fe 8... wes leceleew se as § .79 
Tn LOCH ORR 0 Las) aranetona aust esis) oieiies oteltncsshier(eletaliele cn .69 
TNE IOEN TOR ad OMAN ia ceara re er evetvicd ai Felelbe! wip tjenielcarse -59 
SINGLE SIDE BAND CRYSTALS. Ea......... .69 

COMPLETE SET—80 CRYSTALS 
Ranging from 370-516 Ke., 54th Harmonic. 
INCLUDING 500 Ke. & 455 Ke, crystals. Cree Mee islets as Per wt 96.99 

COMPLETE SET —120 CRYSTALS 
Ranging from 370-540 Ke., 72nd Harmonic. INCLUDING 
500 Ke. & 455 Ke. crystals. 

PONY Tbe re i alerateleuciie ek clisteme keel czel sits! 9) even ope Per set $9.95 

ZOOMK CI CRYSMA Lerche) «1 alot eines ial oleic euetel oversien® Ea. $1.49 
SOO UKCG UCRY SAL casa eparsyallede! rots tees ne) oeeenet ona Ea. 75 

CRYSTAL GRINDING KITS 
With Instructions 

SOMNETER UT asec seis fone over sisveneiie +s eheyarel exes $6.95 
40 METER KIT. 2. cc gcc cece rece vce evone -. 5.49 
2 METER RUT. ci. 0 oe cise 6 eee oes es als --- 5.49 

$600 VALUE! SPECIAL! HOT!! 
A TRANSCEIVER WITH A RAFT OF USES! Makes an 
ideal 2-Meter transmitter. Only a few of its many parts 
include: miniature blower, gear reduction motor easily 
converted to 110 VAC, over 40 miniature tube sockets, 
7 panel coaxial fittings, microswitches, & MUCH MORE! 
Excelient condition. Original cost over 5 

$600! IT’S ALL.YOURS FOR ONLY.... 9. 

MS-53 INTERCHANGEABLE ANTENNA MAST 

New OR: Siete SeChlOMit score «oie ekehs tl eisisl ele tell Ea. 97¢C 

0-1 THREE-INCH MILLIAMP METER 
270° indication. You just by-pass shunt and $1 95 
BEA eSCRLONE ONT Vere acral thors et biel eis) siecle! ol siise: epeiieistes)'s 2 
WEL Eres nuntebyy<DasSG. vs %\'s s+ ieree eis ose) s) sielslel ole te 2.49 

ARB NAVY RECEIVER. Excel. cond.......... $27.5 
SCR-518 UHF ELECTRONIC ABSOLUTE ALTIMETER. 

INO Ware UCSSHAUUIDES\ cre tars cu ostana alecelarele ve fone -$19.95 
TELEPHONE DIAL. Used, excel. cond........ 1.75 
LATEST TYPE FIELD PHONES. Excellent condition. 

ESR a PTAT Ete are ot ala faloecaciede enc et onohe elenviedsiel ele $19.50 

400 MICA CAPACITORS. Assorted. Mounted 10 to 
a strip. All 400 

All merchandise sold as Is 

J. J. GLASS ELECTRONICS CO. 
LOS ANGELES 15, CALIF. 1615 S. MAIN ST. 

MOBILES ATTENTION 
6 VOLT HIGHWAY SAFETY KIT Made by WESTING- 
HOUSE. Complete with snap-on stand & sealed beam head- 
lamp which can be used as_ spare headlight. Scotchlite 
“CAUTION” sign. Plugs into cigarette lighter. $3 00 
ATTINEINY MAND BOXED) 2 voters ve.0) lela el shale teieielere eye 

POSTPAID ANYWHERE IN U.S.A, 

DRILLICK ELECTRONIC SALES CO. 
5279 WEST PICO BLVD. LOS ANGELES, CALIF. 

— THIS MONTH’S SPECIALS — 
SPEAKER-TWEETER Used on Beachmaster Amplifier, Has 2” 

Voice Coil. Response to 20,000 Cycles. Will Handle up to 
50 Watts. Complete with Spare Cone. 8 $9 95 
Obmsvewelght A172 IDS. 2s: sieve one sel iaiozelos sila ate) 6 <6 2 

VIBROPACK, PE-204: Input 12VDC/0.58 Amp. Out: 
2X4.3V /50MA, 2X45VDC /0.5MA. 2X85VDC /5MA. 

Well- New, Complete with Spare Vibrator. $4 75 

Shielded and Portable. Weight approx. 10 lbs..... ? 
—— 

Send Check or M.O. Ship. Chgs. C.0.D. 
COMMUNICATIONS EQUIPMENT CO. 

131 Liberty St. Dept. Q-9 New York 7, N.Y. 

8 WIRE CONTROL CABLE 
Two No. 16, Six No. 20 tinned stranded copper, rubber 
insulated coded leads. Waterproof rubber jacket. Woven 
tinned copper armor shield overall. Dia. 7/16 inch. Con- 
tinuous lengths up to 400 ft. Minimum order 100 ft. 
Shipped Express only, charges collect, F.O.B. 6 ft 

Chicago Warehouse. PRICE.............+.4. Cc © 

TRANS-WORLD RADIO-TELEVISION CORP. 
6639 S. ABERDEEN ST. CHICAGO 12, ILL. 

50 © CQ © September, 1954 

DX OVERSEAS NEWS 

(from page 25) 

May 20, 1954, OK? Let’s hear from you... June’s solar 
eclipse reminds us that there will be another eclipse of 
the sun, visible in South Africa, on Christmas Day. It 
is hoped that ZS2RU will be running continuously on 
the 7, 14 and 21-Mc. bands for this period. The help of 
many transmitters and listeners is required and all will- 
ing to cooperate should write, before Oct. 1 to A. P. 
Dale, ZS2JW, Ionosphere Research Laboratory, Rhodes 
Univ., Grahamstown, C.P., Union of South Africa (from 
“Short Wave Magazine’). 

VHF NEWS 

(from page 39) 

September 18 and 19. Mt. Davis is the highest point 
in the state of Pennsylvania with an elevation of 3210 
feet. It is located near Meyersdale, 65 miles airline |) 
southeast of Pittsburgh and about 5 miles north.of» |} 
the Maryland-Pennsylvania state line. ; 

Plans at this writing call for operation on the 2- 
meter and 420-Mc. bands. Frequencies will be 144.03, 
144.19, 144.40 and 432.5 Mc. The power-on 2 meters 
will be 100 watts into a “Brownie” beam while on 
420 they plan on 40 watts into a 32-element beam. The 
operation will be mostly horizontal on 420, as well as 
144 Mc. The converter on the 420-Mc. band will be 
a W2QED trough line job. The operators will divide 
the duties between W3SST, W3QFM and W30CI. 

SPARE PARTS 
Ramon Cantarrana, CO3RC has been appointed 

Director of the National Emergency Net for the 
Radio Club of Cuba. CO3RC will also act as Net 
Control. The eight call areas of the island have also 
been assigned Provincial Net Control Stations and 
they are as follows: COIEC (Pinar del Rio, zone 1), 
CO2CH (Havana, zones 2, 3 and 4), COSPN (Matan- 
zas, zone 5), CO6ED (Las Villas, zone 6), CO7KK 
(Camaguey, zone 7) and CO8DL (Oriente, zone 8). 
The frequencies in use will be between 3730 and 
3790 kc. in the 80-meter band and 7010 and 7060 kc. 
in the 40-meter band. 

WEéKM (left! and Wé6BET (right) recent ad- 
ditions to the EIMAC staff. 

Byron Ballou, W6BET and William McAulay, 
W6KM have just joined the Field Engineering staff 
of Eimac, famous manufacturer of transmitting tubes. 
W6BET has also worked with the Globe Wireless 
Company and the University of California Radiation 
Laboratory. W6KM came to Eimac from the National 
Broadcasting Company. 



Bob Henry, 
W@ARA 

Butler, Mo. 

Ted Henry 
W6U0U 
Los Angeles 

HERE’S 
WHY! 

ee 

@ Top Trades 

@ Only 10% Down 

S$X88-—$60.00 aqawn 
18 monthly payments of $32.40—$595.00 Cash Price @ Easy Terms 

SELECTIViITY—For the first time, selectivity from 
10 KC to 250 cycles in six steps. Single side ae 
band suppressed carrier. @ Fast Delivery 

For top performance with , 
extra pull power and abil- @ Personal Service 
ity to tune in stations. 
Covers broadcast bank 
560-1600 KC plus four & Low Prices 
short-wave bands cover- 
ing 1650 KC-34 MC and 

$25.00 Down 46-56 MC. 
18 monthly payments of $13.60 e Complete Stocks 

—$249.95 Cash Price. 

18 Monthly Cash 
Cash Down Payments Price is- 

S53A $10.00 $ 5.45 $ 99.95 @ vie wept youre) oaiseut 
S40B 12.00 6.54 119.95 fied. Ask any Ham about 
S76 20.60 10.89 199.95 
SX62A 35.00 19.07 349.95 Henry. And Henry has the 
HT20 45.00 24.50 449.50 new equipment first. 

Write, wire, phone or visit either store today. 

Butler 1, Missouri 

Phone 395 corti 

Henry W-t)-[lem-1 ela 
BRadshaw 2-2917 \=h eat 

11240 West Olympic Blvd. Los Angeles 64 = 
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the story of tell 
BEAM performance 

you can work more DX in a 

Reports 

GOTHAM 

day off a GOTHAM BEAM 
than in a year off a wire or 
dipole. GOTHAM BEAMS are 
strong, too; easy to assemble 

and install, no special tools or 
electronic equipment necessary; 
full instructions included, 
matching is automatic; maxi- 
mum power gain built into the 
design AND ALL AT LOW, 

NEW! NEW! NEW! 
2-METER BEAM KITS 
GOTIILAM proudly presents a 
6 element Yagi beam for 2 

meters at only $9.95. Contains 
a 12 foot boom, 1” alum. tub- 
ing; 58” alum, tubing for ele- 
,ents; Amphenol fittings; all 
hardware, and instructions. 
Vertical or horizontal polariza- 
tion, terrific performance! 

And GOTHAM’S new 12 ele- 
ment Yagi for 2 meters at only 
316.95! Contains a 12 foot 
boom, 1” alum, alloy tubing; 
38” tubing for elements; all 
\mphenol fittings; all hardware, 
nd instructions. Vertical or 

horizontal polarization, multi- 
piies your power by 32! 

10 M. BEAMS 
$103T - Std. 10m 3-El. T 
match, $18.95. 1—3’ Boom, 
374” Alum. Tubing; 3——-6’ Cen- 
ter Elements, 34” Alum. Tub- 
ing 6 6’ End Inserts 52” 
Atum. Tubing; 1 —— T Match 
(4’), Polystyrene Tubing; 1— 
Beam Mount. 

D103T - DeLuxe 10m 3-El. T 
match, $25.95. 1—8’ Boom, 
1” Alum. Tubing; 3—-6’ Cen- 
ter Elements, 1” Alum, Tubing; 
6—-6’ End Inserts, 3” Alun 
Tubing; 1—T Match (4’), 
Polystyrene Tubing; 1——Beam 
Mount, 

$164T - Std. 10m 4-El, T 
match, $24.95. 1—12’ Boom, 
1” Alum. Tubing; 4——-6’ Cen- 
ter Elements, 3” Alum, Tub- 
ing; 8—6’ End Inserts, 5%” 
Alum. Tubing; 1 —T Match 
(4’), Polystyrene Tubing; 1— 
team Mount. 

D104T - DeLuxe 10m 4-El. T 
match, $30.95. 1—12’ Boom, 
1” Alum. Tubing; 4—6’ Center 
Elements, 1” Alum. Tubing; & 
—6’ End Inserts, Ys” Alum 
Tubing; 1. — T, Match (4’), 
Polystyrene Tubing; 1—-Beam 
Mount, j 

15 M. BEAMS 
$152T - Std. 15m 2-El. T 
match, $22.95. 1—-12’ Buom, 

1” Alum. Tubing; 2—12’ Cen- 

HOw TO ORDER: emit by chek or money-order. 

LOOKING FOR DX? 
GET A 

GOTHAM BEAM 
AND 

WORK THE WORLD! 
ter Elements, 94” Alum. Tub- 
ing; 2——-5’ End Inserts, %” 
Alum. Tubing; 2—-7’ End In- 
serts, 58” Alum. Tubing; 1— 
T Match (6’), Polystyrene, Tub- 
ing; 1—-Beam Mount. 

D153T - DeLuxe 15m 3-El. T 
match, $39.95. 1—12’ Boom, 
1” Alum. Tubing; 3—12’ Cen- 
ter Elements, 1” Alum. Tubing: 
2—5’ End Inserts, 1%” Alum. 
Cubing;. 2— 6’ End _ Inserts, 
Ys” Alum. Tubing; 2—-7’ End 
Inserts, Ys” Alum, Tubing; 1 
—T Match (6’), Polystyrene 
Tubing; 1—-Beam Mount, 

20 M. BEANS 
$202N - Std. 20m 2-El. (No 
T), $21.95. 1—12’ Boom, 1” 
Alum. Tubing; 2——12’ Center 
Elements, 1” Alum, Tubing; 4 

12’ End Inserts, 7%” Alum 
Tubing; 1——-Beam Mount. 

S$202T - Std. 20m 2-El. T 
match, $24.95. 1—12’ Boom, 

1” Alum. Tubing; 2—12’ Cen 
ter Elements, 1” Alum. Tubing; 
41—12’ End Inserts, %s” Alum 
Tubing; 1—T Match (8’), 
Polystyrene Tubing; 1——Beam 
Mount. 

D202N - DeLuxe 2Cm 2-El. (No 
T), $31.95. 2—212’ Booms, 1’ 
Alum. Tubing; 2——12’ Center 
Elements, 1” Alum. Tubing: 
4—12’ End Inserts, 78” Alum 
Tubing; 1——Beam Mount. . 

D202T - DeLuxe 20m 2-E) 

T match, $34.95. 2 — 12’ 
Booms, 17% Alum, Pubing; 2— 

12’ Center Elements, 1” Alum 
Tubing; 4—12’ End Inserts, 
Ys” Aium. Tubing; 1-—T 
Match (8’), Polystyrene Tub 
ing; 1—-Beam Mount. 

S203N - Std. 20m 3-El. (No 
T), $34.95. 1—12’ Boom. 1” 
Alum. Tubing; 3—-12’ Center 
Elements, 1” Alum. Tubing; 6 
—12’ End Inserts, Ys” Alum 
Tubing;1—-Beam Mount, 

S$203T - Std. 20m 3-El. T 
match, $37.95. 1—-12’ Boom, 
1” Alum, Tubing; 3—12’ Cen- 
ter Elements, 1” Alum, Tubing; 
6—12’, End Inserts, 7%” Alum 
Tubing; 1—T Match (8’), 
Polystyrene Tubing; 1——Beam 
Mount. 

D203N - DeLuxe 20m 3-E1. 
(No T),$46.95. 2 12’ Booms, 

1” Alum, Tubing; 3—12’ Cen- 
ter Elements, 1” Alum. Tub- 
ing; 6—12’ End Inserts, Ye” 
Alum. Tubing; 1 Beam Mount 

D203T - DeLuxe 20m 3-El. T 
u th} $49.95, 2—12’ Booms, 
1” Alum. Tubing; 3 — 127 
Center Llements, 1” Alum. Teh 
uy. G——12’ End Inserts, Ye" 

Alwno. Tubing; 1 — 9 Mateb 
(8"), Polystyrene Tubing; 1— 
Beam Mount. 

We ship 
immediatety by Railway Expiess, charges co.ject; foreign ship- 
ment cNecest way. 1-day unconditional money-back guarantee 

DEALERS & CLUBS: WRITE FOR QUANTITY PRICES! 

f 

52 ® CQ @ 

Send For Foider on Miulti-Band and Pigmy Beams. 
4 

GOTHAM HOBBY FO7 © 126 Street: : 
New York 35,N. Y: 

September, 1954 

ALL ABOUT 

IMPEDANCE BRIDGES ~ 

(from page 45) 

countered are the signal source and the detec-|}} 
tor. In considering the signal source, any a-c 
frequency may be used with 1000 cycles offer- 
ing a fair compromise. If frequencies in’ the 
high audio region are used, troubles~are en- 
countered with stray capacity couplings in the 
bridge and associated wiring. The low fre- 
quencies such as 60-cycle power line supplies 
are used in many small bridges and perform 
quite well except that it becomes more difficult 
to measure very small capacities if a high de- 
gree of accuracy is desired. 

Another concern in bridge design is 
amount of voltage to be applied. In the 

Fig. 5. The signal generator portion of the 
Heathkit IB-2 Impedance bridge. The d-c fila- 
ment voltage is obtained from built-in rectifiers. 

6, 

measurement of certain high impedance com- 
ponents a high voltage may be required. Other | 
measurements may require a low voltage. Un- 
der these varying conditions it is an easy mat- 
ter to burn out a standard resistor or calibrated 
potentiometer unless precaution is taken. 

These supply difficulties are solved in the 
Heathkit IB-2 by using a built-in oscillator. 
This signal source consists of a stable two-tube 
1000-cycle oscillator. This is of the phase shift 
type and uses quick heating filament type 
tubes (see Fig. 5). The filaments are operated 
from a rectified a-c power supply which means 
that. the instrument is ready for instant use. 
The gain control incorporated in the signal 
source allows complete level control; however, 
an error in level cannot injure the bridge as 
the small tubes do not have enough power 
output to do any damage. The audio output 

(Continued on page 56) 

the | 



Shute £9 
IN ELECTRONIC SUPPLY 

Send for the 1955 complete ALLIED Catalog. 
Yow'll want it handy always—not only to fill all/ 
your station needs, but to provide you promptly 

with everything in electronic supplies—at lowest 
prevailing prices. Your ALLIED Catalog features 
the largest and latest selections of receivers, 
transmitters, electron tubes, electronic parts, 

test instruments, audio equipment, recorders, radio 

and TV components, and industrial electronic 
equipment. Save time, effort and money—fill all 
your electronic supply needs from your 1955 ALLIED 

Catalog—send for your Free copy today. 

ALLIED RADIO 
100 N. Western Ave., Dept. 16-J-4, Chicago 80, Illinois 

_ © Squarest Deals on Trade-Ins 

Everything in © 

STATION GEAR 

_308- PAGE 

 ALLIE D 
CATALOG 

the most widely used 

AMATEUR & 

INDUSTRIAL 

BUYING GUIDE 

at ALLIED 

® World’s Largest Amateur Stocks 

® Most Liberal Time Payment 

® Ham-to-Ham Personal Help _ 
® Fastest Service on All Orders 
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Bigger and Better than Ever! 
This is it! AUDIORAMA 1954! The hi-fi extravaganza 

of the year! If you are an Audiophile, Broadcast Engineer, 

Sound-on-Film Man, or just plain Music Lover . . . This 

is for you! 

Audiorama 1954 
Presented by THE AUDIO FAIR 

Now Hear This... Never before has such a large showing 
been presented under one roof. 

Now Hear This... Never before have so many of the 
world’s leading manufacturers been represented by their 
products. 

Now Hear This... Never before has there been such an ~ 

opportunity to discuss sound equipment with the people who 
know ... who design and build it. 

Beginner, advanced amateur, or professional audio man. . 
Audiorama 1954 has something for each of you. DON’T MISS IT! 

NO ADMISSION CHARGE —You Are Invited 

FOUR. DAYS: oo ee October 14, 15, 16, 17 

FOUR FLOORS _—s_ijw een ais ee 5th, 6th, 7th, 8th 
HOTEL NEW YORKER. ssi (wit New York City 
Thursday, Friday, Saturday from 1 P.M. to 10 P.M. © Sunday from 12 Noon to 6 P. M. 

a teseaneanstesesinonaiiiasba 

W AUDIORAMA 1954 is presented by THE AUDIO FAIR 
Harry N. Reizes, Managing Director, Audio Fairs, 67 W. 44th St., New York, N. Y. 

Sponsor An AUDIO FAIR — VIDEO FAIR, INC. Project 

54 ©@ CQ @ September, 1954 



NOTE Every crystal tested for activity before shipment! All 
* nos. listed are fundamental frequencies in kilocysles. 

Cots ef 10 or more. Ea... sw. wn. 69c 
Lots of?) S VOM more, Ea. oh ton, ore wee 79c 
Pucivicitial lyr Baie ato cnch< cum ite here clere 99¢ 
785 3055 3990 6550 7590 8016.7 
790 3060 38995 6573 7600 8020 
795 3065 6000 6575 7610 8025 
815 3070 6006 6600 7620 8030 
825 3075 6025 6606 7630 8033.3 
830 3095 6040 6625 7640 8040 
835 3100 6042 6640 7650 8041.7 
840 3110 6050 6650 7660 8050 
845 31380 6073 7000 7666.7 805813 

2850 3135 6075 7006 7670 8060 
2855 3140 6100 7025 7680 8066.7 
2860 3145 6106 7040 7690 8070 
2865 3150 6125 7050 7700 8073.3 
2870 3155 6140 7073 7710 8075 
2875 3160 6142 7075 7720 8080 
2880 3165 6150 7100 7730 8083.3 
2885 3170 6173 7106 7740 8090 
2890 3175 6175 7125 7750 8091.7 
2895 3200 6185 7140 7760 8100 
2900 3202 6200 7150 7770 8106.6 
2905 3205 6206 7160 7780 8108.3 
2915" 3210 62255 7173 7783.3" 8110 
920 3220 6235 7175 7790 8116.7 

2925 3225 6240 7200 7800 8125 
2930 3230 6250 7206 7810 8130 
2935 3235 6273 7225 7820 8133.3 
2940 3240 6275 7240 7830 8140 
2945 3290 6300 7273 7840 8141.7 
2950 3300 6306 7275 7850 8150 
2955 3310 6315 7306 7860 8158.3 
2960 3320 6325 7300 7870 8160 
2965 3340 6335 7325 7880 8163.4 
2970 3410 6340 7340 7891.7 8166.7 
2975 3420 6350 7350 7890 8170 
2980 3455 6362 7375 7900 8173.3 
2985 3465 6373 7400 7910 8180 
2990 3500 6375 7406 7920 8183.3 
2995 3525 6405 7425 7930 8190 
3005 3640 6406 7440 7940 8191.7 
3010 3655 6425 7500 7950 8200 
3015 3680 6440 7510 7960 8206.6 
3020 83700 6450 7520 7970 8208.3 
3025 3760 6473 7530 7980 8210 
38030 3800 6475 7540 7990 8216.7 
3035 3885 6500 7550 8000 8220 
3040 3940 6506 7560 8006 8225 
3045 3955 6525 7570 8008.3 
3050 3980 6540 7580 8010 

DC-34 & DC-35 See our ads 
Radio & TV News an 

Aug /54 
d 

FUNDAMEN a NOVICE BAND ii ye ren cae FT-243 
Individually. Ea.. ‘$1 25 Lots of 10 or more. Ea.. -99¢ 

Frequencies in steps of every 1 KC: from 3701 THROUGH 
3748. Examples: 83701, 3702, 3703, ete. 
FOR DOUBLING INTO 7 MC BAND, Frequencies in steps of 
every 1 KC: from 3588 THROUGH 3599. Ex: 3588, 3589, ete 
All frequencies from 7176 KC THROUGH 7198 KC in steps 
of 1 KC, fractions omitted, Examples: T1976, 7177, VATS; ete, 

MISC. & SHIP BAND FREQUENCIES 
81.95 KC Octal tube type 2638 KC DC-34 .....$2.99 

(Used in SCR-584 & 2638 KC FT-24% .... 2.99 
SPEM- 1)! Bese aieakes $3.99 | 2642 KC FT-243 .... 2.99 

200 KC F'T-241 1.99 | 2647 KC FT-243 ...,. 2.99 
200 KC Type DC-15 in 2670 KC DC-34 ..... 2.99 

octal tube holder 1.99 | 2738 KC type 1-C 2.99 
327.8 KC No. D-168342. 2738 KC FT-243 2.99 

(Used in TS-102/AP) 9.95 | 2738 KC MC-7 ...... 2.99 
500 KC FT-241 1.99 | 3000 KC FT-243 .... 1.99 

1000 KC FT-241 .. . 2.49 | 3088 KC FT-243 .... 2.99 
1000 KC Type DC-9, in 3093 KC FT-243 ..., 2.99 

octal tube holder 3.45 | 3098 KC FT-243 . 2.99 
2000 KC FT-243 1.99 | 3103 KC FT-243 2.99 
2142 KC DC-34 
2174 KC DC-34 
2182 KC FT-243 
2500 KC FT-243 
2632 KC FT-243 

3188 KC FT-243 .... 
3193 KC FT-243 
3198 KC FT-243 
3203 KC FT-243 .... 
5000 KC FT-243 

2637 KC FT-243 10,000 KC Type SR-5.. 

COMMAND RECEIVERS 
Smashing reductions! 

THE FAMOUS “‘Q-Ser’’! 190-550 KC. With tubes. 

Used, good condition. NEW LOW PRICE.... 
3-6 MC. With tubes. LESS DIAL ASSEMBLY. 

Used, good cond...... 5 

3-6 MC. With tubes. used, good condition. . 
6-9 MC. With tubes. Used, good condition 

COMBINATION POWER SUPPLY 
BRAND NEW! COMPLETELY SHIELDED! HERMETIC- 
ALLY SEALED! Schematic diagram affixed to each unit. 
1 POWER TRANSFORMER: Input, 117 VAC, 60 cycles. 

Output, GOO VCT at 85 MA; 5 V. at 2 amps; 6.3 V. at 
7.5 amps; 6.3 V. at 0.3 amps. 

1 DUAL FILTER CHOKE: to match above transformer. 
9.5 henry @ 85 MA. Comb. shipp. wt. 20 lbs. $2 95 { 

BOTH UNITS! ONLY ‘ ‘ 
78-B MEASUREMENTS CORP. TEST SET 

Modination 400 and 8200 eycles. Two bands: 15-25 MC. and 

$10.95 

190-230 MC. Operates on 110 VAC 60 cycles. 
Newn condition yx.) e-.raiscsnciacs Neem aa ve ; = io Moroicns $49.95 
Wseds Shipping wwelshenyS'S wbsivjs «cc sycuse haaae an eee $39.95 
HEAC BAND: Fits standard dual headset units. 39¢ 

Now!) Only iis 2icaye) OR o) cee ee era eee eae 

BRAND NEW MOTORS! 
LELAND ELECTRIC MOTOR: With reduction gear box! 

PIN SPACING 34” {C.Q. for complete list of 110/220 VAC, 60 cycles, 1725 r , y , ._D.m., 
Your Choice types of crystals, fre- 1% h.p. Gear hox reduces to 6O r.p.m....... $49.95 

Ea. only 99c MSSACLT SoU nahees UNIVERSAL ELECTRIC SERIES WOUND MOTOR: 
1/40th h.p. 28 VDC, 1.2 amps. 6,000 r.p.m. Shaft 

2422 2745 3155 3630 3890 4130 diameter 1% in. protrudes 1% in. $1 49 

2155 2435 2764 ane! eoee pat pee Oneratesion) A Cor uDG 5 cma cnsar sea cals bs \ 
2446 2775 31 —_—ooooooooOooeeeeoo 

2175 2466 2776 3201 8665 83920 4155 75 MC CRYSTAL CONTROLLED RECEIVER, 28 VDC input. 
2195 2467 2807 3270 3680 3925 4175 Clean cond, WITH dynamotor LESS tubesisi as 8 6 $3 95 

2202 2478 2816 3279 3695 3935 Alene Sensitive relay alone are worth price...... ..... r 
2215 2491 2831 3280 3700 3940 4192. — 

Shipping wt. 15 Ibs. 
ete con aieay, Micnck tooo baate JUST ARRIVED! 77 TONS OF ACCESSORIES! 
cob daa gil ay Le sO Be NO REASONABLE OFFER REFU 2240 2514 2894 3317 3710 3965 4235 COME I A = SED! 
2255 2527 2895 3365 LE gces ges ME IN AND SEE! 
Seo Bee OL O RAB On Bao Soe, ees Oe BRAND NEW CODE PRACTICE TAPE! 
2275 2559 2925 3390 3750 4012.5 4275 Reels No. 1 to No. 9, No. 11, No. 12, No. 15. Each. . .$1.25 
2280 2586 2926 3395 3760 4015 4280 ReAlae Ninel ONONGHG 18 Nose LR ACh Mine nnn 99 
2295 2587 2960 3412.5 ane? ene ante Saat ei aay 2 

3315 2625 2080 3462 8775 4035 4325 TG-10 CODE PRACTICE SET. Ready to go! COMPLETE 
2326 3000 3480 3790 4050 4335 with reels. Number 10, 13 and 14. 
2335 2643 3010 3485 3792.5 sore aes KEYER Used, onerating condition.........., $19.95 

Bo mC DOr SO CMe nO weal OGR aE aa NOTE: ALL ABOVE ITEMS F.0.B, Los Angeles, Cal, Send 
2355 3027.5 3520 3825 4080 4370 25% deposit with order. Balance C.O.D. 3 
2360 2685 3055 3540 3830 4085 4380 

pat erie eb A! oere eee eee reds NOTE! All crystals subject to prior sale and change of price 
ace 2725 3117 3580 3870 4097.5 4435 * without notice MINIMUM ORDER: $2.50. AN 
2415 2732 3149 3610 3885 4115 4440 orders MUST be accompanied by check, cash or M.O WITH 

PAYMENT IN FULL. NO C.0 D. CALIFORNIA RUYERS add 
sales tax. INCLUDE APPROXIMATELY 5c PER CRYSTA1 

is L FOR POSTAGE. DEALERS & JOBBERS: WRITE FOR 
ODay Lorene Ee re eo e SPECIAL QUANTITY DISCOUNTS. Ask for FREE crystal 

catalog giving complete list of frequencies. In ordering indicate 
Lots of S or more. Ea.......... +++. B9e second choice frequencies wherever substitution may be made. ALL 
individuatlys. Gav ces nic rere tects estes wee -99€ ORDERS OTHER THAN CRYSTALS, 25% dep. Bal. C.O.D. 

451 456 461 465 470 476 

446 448 453 “450 163 “108 “74 479 U. Ss. CRYSTALS, INC. DEPT.c 
A447 450 454 459 464 469 475 480 805 S. UNION AVE., LOS ANGELES 17, CAL. 

Septemder, 1954 ® CQ @ 55 



(from page 52) 

PRICES ARE LOW AT HARJO 
i i ecial interest to thosej) 

Compare these Prices—Write for FREE CATALOG! transformer will be of a his type of bridget 

HI-VOLTAGE FAN” BELT GENERATOR. "Delivers who are not accustomed to this ype pes ti 
Vv @ 500 —for outputs of 2 . . . el| 

anes Ready 3 install with pulley and voltage reg- This is a special transformer use Oo I Fil 

ulator, hookup diagram. Orig. Goy’t $24.95 the signal source to the bridge proper. n its] 

ost é BSUS Oa eee eects : Seige 

12v OR 2aV GENERATOR. | New. $9.95 °* design care has been taken to eliminate as}) 

AERURY RENT Be much as possible the capacity coupe reomeal| 
COAXIAL CABLE—FT & T BRANDED. -8 /U. ; cael 

Ft. roll complete with PL-259 connectors at each $5.25 primary and secondary and to eep the | 

end, Individually boxed. ...... State ees ondary balanced to ground. | 

51.5 CHM COAXIAL CABLE, similar to $24.95 1 j : at 

GROVES OD EC apraga yse yg Seer As mentioned previously, detector mare 
eae STITT ARIUS SN EAE « e 

P= ¢ ARC-5 5.3-7 Xmtr....$6.95 s = eration o any 

COMMAND 2-27/Anc-3 6.9.1 MC Reit. 6.95 is _very Important in the op 
EQUIPMENT! (22), Piamont rans. fon, above 40 bridge. The output on the extreme ranges may 

aie — . fall below satisfactory operating level- as the 
Just Released! New SIGNAL CORPS TELEP : 

Monnaies, Gakepront: lite Sinaia aoe ra pene null is approached. This gives the equivalent: 
Bell e indicator for ca signal. ses hands . 
with Ft button. Makes a terrific $719 5) pr of a broad null and reduces accuracy. This has: 
Fone DALEN WN: Fatsas ee cues at ee the keen odialts ‘ : 
RS-38, MIKE, Carbon type for ARC-4 $2.49 

XIE AEP CONGLULONM nana acr  Reah ere rcv celkst eryith 
WESTERN ELECTRIC HANDSET with cord $2 95 

Sih Die UNL: 2 SIG, GOON. Weta it os tesearetn a sted = 

APS 13 complete 420 MC RAPIOPHONE. Converts 
easiiy with our Ssechematic and instructions. Range equal 
to 2 meters. Complete with RE’ sections, conversion 

400 
pyfd 

booklet and 30 MC L.F. strip, less tubes, dynamotor 
and minor parts not needed for conversion. 
$14.95 value 

330 400 .005 
ypfd pyfd pfd 

Soo SATA RFE TET ET Pe PEP LE EET ED EP ee 
Send check with order (no COD’s please). Min. order 
$3.00. All prices FOB warehouse. 

Harja: Sales Co. 
4109Q Burbank Bivd., Burbank, Calif. st 

Cable: Harjo Phone: Victoria 9-2411 O 
VISIT OUR RETAIL SHOWROOMS a +400V 

The Heathkit IB-2 impedance bridge. | 

; 
{ 

been overcome in this particular instrument by} 
adding a built-in audio amplifier. Enough gain} 
is realized in the two stages to operate the zero) 
center meter (see Fig. 6). When operating thei! 
meter the output of the amplifier is first recti-_| : 

7h pan fied and then applied to the meter. This gives}{) 
GRADUATES a very sensitive indicator and is much more} 

| convenient to use than a pair of phones. The 
RATT BRT EC hig eek RU PIe aN padea aes tubes in the amplifier are also of the quick 

eee heating type. 
Here is an ideal way Hughes Research and Development All f r he hans ta 

for the engineer or Laboratories are engaged in a con- Powel 40 Operating le Ase 
physicist with some | tinuing program for design and | taken from the 60-cycle power line. Two Sets j 

, aptitude for writing manufacture of integrated radar and of selenium rectifiers are used to furnish the 
to enter the field of | fire control systems in military all- | various d-c voltages required. By using selenium 

ELECTRICAL 
ENGINEERING 

-~~or —------------~ | 

st Gi electronics. Ree ones Engi- rectifiers no warm up time is required and this 

n this area you can neers Who produce the maintenance : : ¢ : . 
make immediate and operational handbooks for this | 1” connection with the quick heating tubes 

and effective equipment work directly with en- | S!V€S aN Instrument that is ready for immediate 
use of your gineers and scientists engaged in | use. Because of the switching system which can. 

academic training development of radar fire control | complicate a drawing when drawn out com- | 
while acquiring systems, electronic computers, and pletely, the entire schematic will not be shown. | 

additional other advanced electronic systems A - Mews a) ance erica ee For those who assemble this particular kit, } 
a precision resistor is included to be used as a J 

it ranaets phat : method of calibration. By using this and the | 
em cpa te henaed aig necting, Stati sy eee ~ | |method suggested the instrument can be cali- | 

HUGHES brated. Some of the more serious-minded ex- | 

accurate calibration of the capacity ranges, es- } 
pecially the lower values which fall in the tun-. 

-—~~Culver City, Los Angeles County, California———— ing condenser ranges. If no standard Capag 
Relocation of applicant must not disrupt an urgent military project, (Continued on page 58) 

DEVELOPMENT LABORATORIES 

| 
| t 

: __| | perimenters will probably want to plot a more | | 
| 

| 
| 

i 
| 
| 
| 
| RESEARCH AND 

| 
| 

| 
| 
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another great first 

from the inventor of the Walkie-Talkie 

NE 

No Fuss, No Bother— 

Just Set Your “Phone” 

in the Inducto-Patch 

Easy to Install 

EDWIN B. BLOCK 

One of the nation’s leading 
telectronic designers for over 
25 years, a co-inventor of the 
World War II I.F.F. System, 
the first successful condenser 
microphone, many telephone 
inductance devices, and 
credited with patents leading 
to the development of the 
world-famed Walkie-Talkie. 

SPECIFICATIONS: 

Physical 

Electrical 

To Xmtr From Receiver 

Impedance 25KO 3.2 to 5000, 
Power —60 DB 1.5 to 5 watts 
Cable Shielded Speaker Cord 

INDUCTO-PATCH 
ABFRNATHY ELECTRONICS, 

Winnetka, California 

é 

No R.F. Feedback— 
No Interference with 

the Telephone System 

Simple Operation 

$9.95 
PPD. 

NO PHYSICAL 
CONNECTION TO 
THE TELEPHONE! 

_ FREE! 
W6VTS rs | 

To introduce Inducto-Patch, a Call- 
Letter Plate with your Call-Letters 
engraved in gold, will be given 
free with each purchase. 

Now! Two-Way inductive telephone patching 
Simply lay telephone handset in the Inducto-Patch and the exclusive 
“Inducto-Patch Circuit” (patents pending) does the rest. Easily in- 
stalled in your rig. Operates automatically with your “Send-Receive” 
Relay or Switch. Completely equipped with shielded cable, the Inducto- 
Patch circuit assures perfect telephonic transmission and reception. 

The Inducto-Patch is expressly designed to accomplish an inductive 
coupling to the land lines in BOTH directions. 

A new method (patents pending), by Edwin B. Block, perfects trans- 
duction INTO the land lines (from your radio receiver to the tele- 
phone conversant) by the Law of Magnetic Energy Transfer. 

The comparatively simple and well-known principle of inducing the 
signa! FROM the telephone instrument into the input of an audio sys- 
tem was also perfected by Edwin B. Block (1945). This input coil is 
widely used for telephone recording, monitoring, and as an audio probe. 
By a combination of transduction and induction, and a receptacle for 
the telephone receiver end of the handset, TWO-way Inductive Tele- 
phone Patching has been accomplished FOR THE VERY FIRST 
TIME. 

Inducto-Patch carries a positive Money-Back Guarantee. Complete di- 
rections, ten feet of shielded cable, and a plate bearing your call- 
letters accompany your Inducto-Patch. 

ORDER TODAY! 
Abernathy Electronics, Inc. 
Winnetka, California 2 

Gentlemen: Enclosed please find $_____ 
«for. Inducto-Patch(es) @ $9.95 each. 

Name Call Letters 

Address City 2S ones 

INC. 

Septer 1,.4 @ CQ @ 57 



VARIABLE 
VOLTAGE 
TRANS- 
FORMER 
POWERSTAT 

TYPE NO. 1126 

asaeee Faamavonve 
_ | ramekins © NEW 

ORIGINAL 

BOXES 

$33.95 
input 115 V. AC, 50/60 cycles. Output voltage 0-135 volts 
AC. Maximum amps output, 15 amps, 2 KVA. Overall size 
8-3/16’x8-1/16”. Complete with knob and scale. Send 30% 
deposit with order. Open accounts to rated firms. 
ST 

10° on any order totalling 
fs $30.00 or more on any 

OFF of the below items! 

COMMAND 

i RECEIVERS 
6 MC ATA ARA. Used. XInt.......2.2.-2--- $7.95 
9.1 MC ARC-5. Used. Xint.......--+-+-0% 5.95 

3- 
6- 

4- 

5. 
7- 

BC-456 MODULATOR. Used, good cond....... $1.95 

CO-AX SPECIAL! 
110 Ft. roll RG-8/U Co-axial Cable with PL-259 on 
each end. Brand New. Per roll ......0+s02- $5.25 

5.8 MC. ATA/ARA. Used. Xint........... $6.95 
8-7 MC. ATA/ARA. Like new..........-. 5.95 
9.1 MC. T-22/ARC-5. Extra clean........ 9.95 

MOBILE DYNAMOTOR SPECIAL! 
For 1953 & 1954 12 V. car system. Input, 12 VDC @ 
1.1 A. Output, 250 V. @ 60 MA, used, excellent 
CON GEM OMLY 2 ae chckate cdekch ere’ ley eilelsrateNerelnveieyaltsisusttehie $5.95 

ali U B E S All new! All guaranteed! 
Check these low, Low prices! 

3BP1 : ‘ 
3C24/24G ..... B89 SOT ws. s eet ee 1.00 
3D22 

2.95 

MPammaNern Cunoovonoodn eoooucnono 
1.0C 

1.00. S051) estates orellene : 
NOTE: Send full amount with order, Unless otherwise 
specified, material shipped via RR Express, shipping costs 
COD. Californians add 3% sales tax. All items subject 
to prior sale. Minimum order $5.00. 

& H RADIO & ELECTRONICS 
2033 W. VENICE BLVD, LOS ANGELES 6, CALIP. 

Dept. Q-1 Phone: REpublic 0215 
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(from page 56) 
| 

| \, 
itors are available for such a check, one sour): 
of supply available to most Hams is the olf 
BC-375 surplus transmitter. In several of thi} 
tuning units high voltage mica capacitors well 
used in the tuning circuits. Many of these sti}}) 
hold their capacity within 1% or better an 
may be used for spot checks. | 
When using a bridge such as this it should Ky 

remembered that with no connections to th 
“unknown” or X terminals, zero capacity wel) 
not be indicated by the dial. Even though buf 
wire is used to wire the bridge proper, there 
still enough residual capacity in the wiring 
show on the scale. This residual capacity ma 
show up as any value from 2 or 3 microfaraq 
to as high as 15 or 20 depending upon th 
wiring job done by the constructor. 

The calibrated ranges of this instrument ru 
as follows: 

Capacitance—10 uwufd. to 100 ufd. 

Resistance—0.1 ohm to 10 megohms 
Inductance—10 uh. to 100 henries 
Dissipation factor (D)—0.002 to 1 
Storage factor (Q)—0.1 to 1000 

Little will be said regarding operation 
this instrument. Measurements are so simp} 
that anyone who can assemble the kit caf} 
operate it at first trial. 

This discussion of the Heathkit impedand 
bridge has been kept as factual as possiblé 
Perhaps this does not make for exciting read) 
ing but a bridge is something that does n 
have to be “sold” to the serious Ham. 

Editor's Note: This concludes the eight 
part series entitled, "Test Equipment in 

the Ham Shack." Reader comments are 

welcomed and suggestions for additional 

material would be appreciated. 

TRANSISTORS 

(from page 33) 

current is no longer 500 microamperes but haf 
risen to 5 milliamperes! Here is clearly an ind 
cation of a current gain of 10 to 1. It is to bl 
remembered that the foregoing values are fo 
tests with a typical CK722 transistor and ma) 
depart somewhat with different transistors 
the same type, and at a different temperatur 
Care must be taken in setting the resistance 
the potentiometers RI and R2 in the circuit a 
the beginning of each test and gradually alter 
ing each resistance carefully to protect th) 



‘ansistor. Voltage values were read with a 
acuum tube voltmeter. 
Figure 2d should help in understanding this 
henomenon known as transistor action. As 
reviously mentioned it is attributed to cur- 
nt conduction by holes, which may be con- 
dered as positively charged particles. Changes 
1 the electron flow in the emitter will pro- 
uce an injection of holes, or positive charges. 
ny variation in the number of holes from the 
nitter will vary the quantity of holes moving 
a to the collector layer, via the base. In other 
ords, a battery potential, or a signal voltage, 
apressed across the emitter-base circuit will 
stermine the supply of these positive charges 
lat pass through the junctions of the ger- 
anium crystal. These positively charged par- 
cles, or holes,. are naturally attracted to the 
lector because of the negative bias at this 
yint as supplied by the battery B2. The posi- 
vely charged holes in the vicinity of the col- 
ctor attract additional electrons to this area, 
hich results in a lower resistance path and in- 
eased current in the collector circuit. It may 
> said that these holes permit electrons to 
ove more freely from the collector junction 
rough the base of the germanium structure, 
ereby contributing to greater current flow 
rough this path. 

In checking back it will now be seen that 
e familiar concept of electron theory may be 
plied to the illustrations given in Figs. 2b and 
, but in order to explain the condition of 
rrent gain resulting in Fig. 2d, the additional 
ncept of electric current conduction by means 
“holes” or positive charges must be vis- 

lized. 

Transistor Testing 

Incidentally, the test setup shown in Fig. 1 

s proven useful in testing the condition of 
nsistors. A CK722 which had been subjected 
overload, due to a short circuit in a tran- 

tor device, was checked with this setup. It was 
ind that under the same operating condi- 
ns as described previously in this article for 
xood CK722, the colléector-base current flow 
the defective CK722 was only 75 microam- 
res instead of 500. The emitter-base current 
s normal, indicating that damage must have 
ulted in the collector path when the short 
cuit occurred. 
figure 3 shows the three basic connections 
transistors, both point contact and junction 
yes. At the top is the grounded base con- 
ction, below is the grounded collector ar- 
igement, and just below that the grounded 
itter configuration. Shown also, bottom, 

1 symbol that is sometimes used to indicate 
ction transistors, only. It will be noticed 
t the arrow points away from the base rather 
n toward it as in the other figures. This is 
ause there is a difference in the direction of~ 

Handy reference book on America’s most com- 

plete line of volume controls, switches, capacitors, 
Printed Electronic Circuits*, steatite insulators 

Revised, 48-page edition keeps you up to date 
on Centralab’s latest developments: 

NEW values in Adashaft* Radiohms 
NEW Adashaft shafts 

NEW Snap-Tite Controls 
NEW Fastatch* Dual Concentric Controls 
NEW Senior Compentrol* 

NEW miniature phenolic rotary switches 
NEW Phenolic Switch Kit 

NEW complete line of standard DD disc 
capacitors 

NEW miniature disc capacitors 
NEW 3000-VDCW and 6000-VDCW-Hi-Vo- 

Disc* Capacitors 

NEW arrangement of capacitor kits 
NEW Precision Attachable Terminal Hi-Vo- 

Kaps® 

NEW Negative 330 and Negative 1500 TC 
Tubular Capacitors 

NEW easier-to-read listings on CRL Printed 
Electronic Circuits 

NEW P.E.C.* Kits 

Ask your Centralab distributor for your free 
copy of Catalog No. 29. Or send coupon to us 
today. *®Trademark 

G-3254¢c 
=m sem es Tear ouf coupon and mail today! ms =m = = om ™, 

CENTRALAB, A Division of Globe-Union Inc. ' 
9111 E. Keefe Avenue, Milwaukee 1, Wisconsin 

Send me free copy of Centralab Catalog No.29. 4 

| 
IN LTILC rete Oe ry cuad casanas ne afvtareavac svar panasn desea nstipunsuee nena 1 

x | 
CONT DOU ke aa owes acascace sect -vaeas saab aentae cee ir a ee ene eas r] 

i 
UE UENO SS es aes hiseaveencdacea sate nats nope toathak sens cotasc at aMe ee Rees I 

| 
CLE eee rscrricsake ea eter Zone........ StAte wane i 
eee en ee ee | 
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RADIO-TV 4 
THEORY 
REVIEW. 
‘SERIES 

R-C & R-L 
TIME CONSTANT 
edited by A. Schure, 
Ph.D., Ed.D. This is the 
first in a new. series of 
books to help the stu- 
dent or technician brush- 
up on difficult subjects. 
Supplements courses on 
technica! institute level. 
48 (52 x 81/2”) pp. Paper 
cover. $ .90 In Canada, 

Write for all prices 
complete 32 page approximately 

RIDER catalog 10% higher 

by John F. Rider 

Complete — practica! ‘‘how- 
to’ information on VOMs, 
VTVMs and other meters ap- 
plied to fadios, television re- 
ceivers, amplifiers and even 
transmitters. 
Over 140 (52 x 82”) PP., 
illus. Paper cover $2,40 

In Canada, all prices 
approximately 10% higher 

virite for 
complete: 3 2. page 
"RIDER catalog 

Buy these books now from your jobber ;. bookstore 
aes if not available from these sources, write tos 

JOHN F RvzeR fa
e eee | 

Co Mobile » rerex 
6 Band Bandswitching 

OLaX10. @ Xu7-aeeD 

Vibration-Proof, Shock-Proof, Small, Compact 

New exclusive meter, D’Arsonval movement, new 

crystal oscillator circuit using 6CL6 tube. VFO- 

XTL crystal switch and VFO connector now on 

panel. Same professional performance and fine 

quality as found in Babcock military radio equip- 

ment. Constant solid signal, every tube, every 

part tied down, Lifetime gray Hammertone metal 

case, easy to install. Examine —compare — buy 

Babcock! 

Price complete with tubes, plugs 

and instruction book, Ham net 

Contact your dealer or write for literature 

BABCOCK RADIO ENGINEERING, INC. 
7942 Woodley Ave., Van Nuys, Calif. 

Export, Frazar & Hansen, 301 Clay St., San Francisco, USA 
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base current flow in the two types. Base cuj): 
rent in point contact type flows into the basj): 
In the junction type, base current flows out {|}. 
the base. i 
Numerous experimental and practical app} 

cations of transistors are being published Ej) 
leading magazines. ‘To become well acquainte{)) 
with transistor action and circuitry it is strom|) 
ly recommended that the student and expeij 
menter construct and operate these various dj} 
vices and study their behavior. It is well Jf 
add a word of caution in this connection. TE 
transistor, although rugged and of long lif 
when correctly employed in circuitry, can E 
very easily ruined if improperly handled. Ca 
rect supply voltage polarities must be strict} 
observed. Heat transfer to the crystal structu; 
must be avoided, and the operating rating} 
recommended by the manufacturer must riot Ef 
exceeded. i 

The transistor art offers a virgin and ez 
tremely intriguing field of experimentation + 
the student and electronic investigator. It | 
hoped that what has been offered in this et 
will contribute something in the way of ass 
ting those interested in the principles of tray 
sistor Operation. 

YL’s FREQUENCY 

(from page 30) 

clubs and D/C of the district that has the largest ilf) 
crease. This will run September through May—so let§) 
all. bring in some new members. j 
_ A new edition of the YLRL Callbook (first publish4@! 
in 1949) is planned for publication at the end of tif! 
membership drive. 

Another big possibility is a YLRL National Conventidi, 
at Los Angeles next June or July. Surely this year wil 
go down as a big one in YLRL’s history! 

LARKs 
At their June meeting LARK members elected n 

officers, who will be installed in September. (No el 
meetings are held in July-August.) Taking over fi 
the coming year will be W9YBC, Gloria, president (Bi 
above); W9SYX, Peggy, vice president; W9YXK, Rit} 
sec’y-treasurer; W9MYC, Gladys, publicity chairmaai 
W9TMZ, Rosemary, editor of Pinfeathers, and Novi 
representative. 

In May the LARKs welcomed former club membif Verona, W5ZUD (ex-WN9QYG), with a luncheafl 
W9LOY, Cris, was hostess, with all the girls contri] 
uting. Also in May, many of the LARK members atten, ed the fourth annual get-together of the 9th district YI 
in Milwaukee. The convention brought together the 
YLs: W5ZUD, Verona; W8ATB, Esther; W9’s GMA 
Lenore, RUJ, Mary; LOY, Cris: SPI, Marge; SY) 
Peggy; ZAD, Alma; QMA, Dorothy; OMZ, Jeanm 
YWH, Evelyn; LRT, Julie; YBC, Gloria; VCE, Bet 
AYX, Jackie; IKS, Edna; ZBA, Marian; WYJ, Florenc@ 
SJR, Bernice; YXK, Rita; BCB, Helen; WOJKZ, Lyd 
and ten unlicensed YLs. The LARKS have accepted tif 
task of sponsoring the W9 convention at Chicago next yeaifl 

a H | 
Chicago YLRL | 

At their June meeting also the members of tiff 
Chicago unit of YLRL elected new officers, to take ovil 
in July. W9SEZ, Eleanor, was elected president ; W9SS} 
Shirleen, vice president, and W9GME, Grace, sec") | 
treasurer. The club recently dedicated its own clu 
station, W9DEQ. Located at Gompers Park Fieldhous 
it now consists of a 2-meter station donated by Motoroli 

f; 

] 

} 



and will soon have an all-band transmitter. Active 
club members are W9FRO, MYC, SPI, SSL, SEZ, GME, 
AYX, RXY, BCB, QV, RGK, TIX, OTM, OTO, and WOI. 
Five others are working toward licenses and the club 
plans to hold regular code and theory classes for would- 
be YLs. W9GME, Grace, has been awarded a $300 
scholarship on television technical practice to the North- 
west Radio and Television School. The school is opening 
a Chicago office and Grace will, probably use the scholar- 
ship to brush up on her radio theory. 

SK 
We've done it again—yep, another new QTH! Early 

in July the OM was fortunate enough to get a house 
at Towaoe where he works, so here we are. Once again 
we'll have plenty of space for Ham gear and antennas— 
and we hope no TVI. So we'll be looking for you on 
the air. 33, W@SCF 

NOVICE SHACK 

(from page 28) 

themselves. Furthermore, by measuring voltage at dif- 
ferent positions between them, it will be discovered that 
it varies in a smooth curve, which is called a standing 
wave. (See Fig. 3.) 

The ratio between minimum and maximum voltage on 
the line is called its standing wave ratio (SWR). SWR 
ean also be defined in current ratios or in impedance 
ratios. All give the same answer. 

Referring to the SWR chart in the Handbook, we 
find that a 10:1 SWR on a line that has about 0.2 db. 
losses when matched will increase the losses an addi- 
tional 0.7 db. And an 0.3 db. loss will be increased an 
additional 1 db. As a 1-db. power loss results in a 
barely detectable loss in signal strength, the losses intro- 
duced Ly operating the 300-ohm line in this manner are 
tolerable on both bands. A line longer or shorter than 
‘old feet would have proportionately higher or lower 
osses. 
On 3.5 Mc., the mismatch with RG-58/U cable will be 

only 53/30, or 1.4 to 1; therefore, its losses will not be 
measurably higher than if it were perfectly matched. 
But on 7 Mc., the mismatch will be 60 to 1. As a re- 
sult the normal loss of 0.8 db. per 100 feet at this fre- 
quency will be increased an estimated 8 db., meaning 
that about 90 per cent of the power fed into the line 
will never reach the antenna, and with high power, the 
line would probably “burn up.” 

Other lines and antenna impedances can be similarly 
analyzed. If the additional loss caused by the mismatch 
does not exceed 1 db., the mismatch can be tolerated, 
provided the resulting current and voltage peaks do not 
exceed the rating of the line. In round figures, the last 
factor reduces the maximum power a line will carry 
safely by 70 per cent every time the SWR is doubled. 
For purposes of comparison, the smaller transmission 
lines will safely carry about 600 watts when properly 
matched. 

The previous discussion assumed that the antenna was 
exactly resonant at the operating frequency. If it is 
not, it will introduce a reactance into the line that will 
increase the SWR and will move each voltage minimum 
or maximum closer to the antenna (antenna too short) 
or further from it (antenna too long). 

The term electrical length is often used in discussing 
transmission lines. Because radio waves do not travel 
as fast on them as they do in space, a wave does not 
travel as far in one cycle on a transmission line as it 
would in free space. To compensate for this fact, free- 
space lengths are multiplied by a velocity-of-propagation 
constant. This gives the equivalent line length. This 
constant is always included in tables giving data on 
various transmission lines. 

Incidentally, you can tell if a transmission line has 
standing waves by changing its length a few feet. If 
doing so requires changing antenna coupling to retain 
the same transmitter input, the line has standing waves. 

News From Novices’ Shacks 
Marjorie Hess, WN9FGC, of Hammond, Indiana, 

writes: ‘I received my license after perhaps two months 

- 

| Zlhitey | 
- "CRYSTALS | 

is your dependable crystal source- 

mpany that for 24 years has been 

g craftsmanship a career! From 

miature crystal units to reference 

rds mounted in ovens, Bliley 

‘ship in design, development 

roduction has been proven by 

ry and commercial usage. 

CHNICAL LITERATURE AVAILABLE: 

No. 47—Crystals, Bulletin No. 46-A—"Bantam: 
Frequency Stand- BX” Crystals 

Mil-type Specifica- Bulletin No. 44-B—Amateur, 
ex Standard Frequency, Ship- ~ 
No. 45-A—Solid To-Shore, and TV Service 

Crystals sonic Delay Lines 

Bliley 
CTRIC COMPANY 

NION STATION BUILDING 

ERIE, PA. 
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Professionally Engineered 
Amateur Priced 

VALENCO 140 R.F. UNIT 
@ 180 Watts Max. (140 W. if amplitude modulatea) 
@ 3.5 through 30 MC 
@ 6CL6-5763-Parallel 6146's 
@ Crystal or Your External VFO 

Completely Shielded Against TVI 
@ Pi Network Output 

Kit $74.50 Factory Wired $89.50 

Power Supply—Kit $54.95 Wired $64.95 
for further information write 

VALLEY ENGINEERING COMPANY 
Box 2, Los Alamos, New Mexico 

NOW | ~ for only (
22. 

see GOU CAK 

FOLD IT YOURSELF 
aluminum -brass-steel 

to 24 inches wide 

with the famous A,B. Parker 

Sheet Metal Folder 

Save dollars!—form your own brackets, boxes, and 
chassis to exact requirements with this high-quality 
brake, Portable, yet rugged——a ‘‘must’’ for every shop, 
school, and laboratory. *Price: only $12.95 postpaid, 
ihipped direct to you from England by fast Parcel Post. 
You pay small duty charge (about $2.00) on arrival. 
OR, $14.95 duty-paid, F.O.B. Virginia warehouse. 
Order today or write for details. 

TELVAC, Dept. 11-R, Box 6001, Arlington 6, Va. 

AMAZING NEW WiBROPLEX 
% Super DeLuxe 

WITH ADJUSTABLE 
MAIN SPRING 
AND OTHER 

GREAT 
FEATURES 
24-K 

GOLD-PLATED 
‘BASE TOP 

PRESENTATION MODEL. $29.95 

Vibroplex presents the first really speed control key. An 
adjustable main spring permits, operator to send slower 
or faster as desired..NO:more muddy signals ... . no sacrifice 
of signal quality*Suits any hand.or any style of sending, Free 
of arm tension#;Sends.easily as préssing a button. Praised by 
operators and. beginners alike. Try this new Vibroplex key! 

ou’ll be delighted. Other new popular Vibroplex keys from 
$12.95 up. At your dealer or 

THE VIBROPLEX CO., iNC. 833 Broadway, N. Y. 3, N. ¥.. 
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of study of code and theory. My 6AG7-807 transmitter, 
1-tube receiver, and monitor are all home-made. Nat-)}) 
urally, I had help. Blood, sweat, and tears furnished by'f| 
WN9YEWG and soldered joints by me, and not one cold jf} 
joint in the lot! The receiver was built primarily for 
practical experience and as an aid in learning the code. }/ 
It has continued to find use as the regular station re-) 
ceiver. It is not the ideal receiver, but I have made fy 
some thirty contacts in five states (confirmed) with it. | 
TVI keeps my operating time down; so I don’t know! 
just how well it might do .. . I’m still surprised to \ 
find myself involved in anything so far removed from) 
the usual feminine hobbies. WN9EWG, who got me into 
this, insisted that it’s fun (true) and ‘you can do it,) 
Marge’ attitude. (Still in doubt.)”’ : | 

Bob, WN4ZTW, reports from Jacksonville, Fla.. “My 
license is about to expire, but I have had fun working | 
26 states—all of the eastern states, except some of New | 
England. Mv transmitter is a TR-75 and my receiver is | 
an NC-88. I’d like to hear from YL’s 18 to 19 years old.” 

Lloyd, W5AOV, Lafayette, La., has not wasted any ' 
time either. “I have just received my ‘General’ after 10) 
months as a Novice. In that time, { worked 41 states 
Canada, Puerto Rico, Cuba, New Zealand, and Hawaii. | 
all on 40 meters. I use a Globe Trotter transmitter run-— 
ning 40 watts, and S-40 and BC-224 receivers ...I am 
16 years old and am ip the eleventh grade. I have a} 
20-w.p.m. code certificate.” gt 

Ron, W3VLL, gives news of interest to prospective 
amateurs around Baltimore. ‘I notice the trouble many 

Help Wanted 
Each month CQ lists those names and 

addresses of prospective Novices and 
Hams needing assistance with code or 
theory. To have your name listed, please 
address your request to W9EGQ, 385 
Johnson Street, Gary 3, Indiana. 
ace erat (14), 44302 Third Street, Lancaster, 

valif. 
Edwin Winet (15), 3771 Dover Place, Los Angeles 

39, Calif. ° 
Larry Benfield (15), Route #1, Mt. Villa, North 

Carolina. 
Eddie Golemboski, Jr., (13), 251 North St., Mid- 

dletown, N.Y. Telephone: 22081. 
Ed Lafreniere, 5215 Hollywood Drive, Decatur, 

Ga., Telephone: EV 0382. 
Sam Sussman, 6084 Jeanne Mance, Montreal &, 

Que., Canada, is organizing a club for SWL’- 
ers and would-be Hams. 

fellows have in learning the code. I would like to ad- 
vise them that my goou friend Al Bowen, ex-3KH, is 
willing to teach all interested parties the code at no 
charge. Just stop by any week nignt at 1723 E. Oliver 
St., Baltimore, Md., or telephone me at ID-5-9109."" 

Frank, WN4DYV,/W4DYV. Petersburg, Virginia, nus 
a goal. “I have had my Novice and Technician licenses 
for three months now and have worked 30 states so far. 
(ll probably never do it as a Novice with my 35 watter, 
but my goal is to work all states. I can work both 3.7 
Me and 7.2 Me., but I can’t see that 7.2 Mc. is any 
better than 3.7 Mc. for DX. I’ve yet to hear a foreign 
amateur in the Novice bands. Just for kicks, though, 
I'd like to try a schedule with a California station. I’ve | 
heard plenty on 7.2 Mc., but they never answer my calls.” | 

Jeff, WNIZXF, of Providence, R.I., is 14 years old. 
He writes, “I have been on the air only five days with 
a 7-watt rig and a 120 foot antenna, and I have worked 
4 states.” He then asks how to get rid of key clicks, but 
included no address in his letter! i} 

“Shack,””’ W2HNG, makes an announcement that should |’ 
interest all beginning amateurs in the NYC area. “I 
have arranged with the NYC Board of Education for 
a tuition-free course in practical transmitter construc- | 
tion at the Queens Evening Trade High School. Appli- | 
cants must possess at least a Novice license (or equiva- 
lent) and be 17 or older. Applications must be in my 
hands _ before October 1. Send them to: W2HNG, Box 
131, Jamaica, L.I., N.Y.” 

Steve, WN7VEW, Provo, Utah, says: “I have been on | 
the Novice bands, without missing a day, since January |) 

(Continued on page 64) 



Coming Out This Month 
The FIRST and ONLY COMPLETE Handbook 

on Hottest Thing in Ham Radio | 
iS 
R 

. 

i 

R % 

‘SINGLE SIDEBAND TECHNIQUES” | 
by Jack N. Brown, W3SHY, eX - W40LL 

This book was carefully planned out by the 
staff of CQ to provide both the newcomer 
and the old-timer with the full dope on SSB. operation 
See our cover photo for an example of the 
advanced design equipment fully described 

in this book. 

dack N. Brown © 

fensiruction 

Order today—your copy will be mailed $1.50 per copy postpaid 
directly to you when it comes off the press. 

At the same time — why not order the 

“Radio Amateurs’ MOBILE HANDBOOK” 

by William |. Orr, W6SAI 

the one book exclusively devoted to the subject of mobile 

installation, construction and operation. ONLY $2.00 

Ask ‘for either book at your jobber or 
radio parts distributor—or use the coupon 
below for prompt service from the publisher. 

Covering The Entire Field of Mobile Radio 
Antennas- Transmitters - Receivers - Test Equipment 

CQT-9 

CQ Magazine 
67 West 44th St., New York 36, N.Y. 

Enclose find $. for which please send me. copies of the 

“MOBILE HANDBOOK” @ $2.00 each. 

send me_________ copies of “SINGLE SIDEBAND TECHNIQUES” @ $1.50 each 

All New York City purchasers please add 3% sales tax to above items. 

Name. 

Street. 

| 
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| 
1 

I 
as soon as it is printed. ! 
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NEW-IMPROVED Model “B” 

MOBIL-CEIVER x 

New 3!/, 6 and 9 KC iertiary I.F. system with TNS 

i 

squelch kit by Sherrick Products, a factory proven 

accessory for the ultimate in noise reduction. Com- 

pact and completely self contained with a built-in 

6 and 12 volt power supply, noise-limiter, BFO, 

speaker, RF gain control and T-R switch. It sup- 

plies filtered A, B-+- and AVC for the converter. 

Combined with a converter the Mobil-Ceiver is a 

double conversion super-het designed especially 
for mobile use. 

Comniete 

Inc. Excise Tax 

__-§ &W Etechronica— 
3418 W. Pico Blvd. Los Angeles 19, Calif. 

Keep Your Shack 

Neat 

with a BOUND 

VOLUME 

$7.95 You'll appreciate the handy 
convenience of this compact 

volume of the 1953 issues of 

CQ Magazine handsomely 

bookbound in tan colored 

cloth . . . distinctive gold foil 

in U. S., Canada 

and 

Pan-American 

Union. Others, lettering embossed in a black 
$1.00 more. panel strip . . . available 

NOW! 

CQ MAGAZINE, 67 W. 44th St., New York 36, N.Y. 
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6. Most stations I work say I am their first Utah con) 
tact. I operate on 7185 ke. with 75 watts input and o 
3:35 ke. with 20 watts input, and will be glad to work} 
and send a card to anyone needing Utah. Incidentally, i 
hc pe that KL7BB sends me a card.” | 

Bud, WN4FGI, Clearwater, Fla., says: “In 3 weeks onj/ 
the air. i've had 57 contacts (one YL) with my TR-75i" 
\% eave antenna and S-40B receiver. The other day, 1) 
v chatting with a station when a very bad noisé||_ 
ex. © on, and I could no longer copy him; so I told hinij) 
so :ad signed I could just barely hear him come bac! 
under the noise, but from what I could copy of his 
transmission, he was very: bitter about me signing off 
with him. I should think anyone would be glad to sign 
with 1 station who could not copy him!” ~ | 

Tick, WN3ZDE, Beaver Falls, Pa., reports, “I wal 
kee; a Novice 28 days and have worked 27 states “ay 

| 

\) 

Marge, WN9FGC, is still surprised to discover 
that she is a Ham, but she's very happy. 

two Canadian provinces, but 1'm not satisfied. I wan 
to try 21 Mc. now. My transmitter is a Globe Scout 40A tf 
running 60 watts, and the receiver is an S-38C, with arg 
NC-98 on the way.” | 

Bob Yates, WN4GCB, 7 Victory Dr., Sumter, Sout i| 
Carolina, works 3.7 Mc. and 7.: Me., but being a ‘D | 
hound,’ likes 7.2 best. He eavuld like to hear from 
others in his vicinity interested in forming a radio club, 

Cletus, WN3WUA/W3WODA, 52 East 8th Ave., Clarion | 
Pa., claims: “I’m one of those fellows who have tall 
make with the sweat and tears for a QSO, In 6 months 
operation, I’ve gotten 10 cards ovt of 19 contacts in 
states. The transmitter is a 6Fu/1625 that runs betwee 

— a 

Se 

YL sent me a postal card, 
her address and why I kept send: «1 ‘radio’ cards . . 
If there are any teen-age Hams ur. oni here, please drop 
me a card.” 

WN80OJR’s suggestion that we have a friendly compe 
tition to determine the ages of some of our older Novices 
has brought out the following additional entries: Larry 
KN2GQA, 55; Bill, WN8ONP, 54; Lou, KN2GQO, 41] 
Bob, ex-KN2DLC, 41 (Bob is sweating tor his General] 
now). And Henry, WN3YGK, 60, an engineer on the#) 
Pennsylvania Railroad. Are you one of the youngsters ? 

i 
i 
} 

Last month, I suggested that, when writing to the 
Novice Shack, you addressed your letters to me i: 
Gary, not in care of CQ in New York. Otherwise 
there is a delay in my getting them. However, if 
you do have occasion to write to CQ in New York 
the correct address is: Cowan Publishing (Corn. 
67 West 44th St. New York 36, N.Y. Witaocsf 
Cowan Publishing Corp., or CQ Magazine in ihe 
address, your letter will probably come back to yo 
or end up in the “Dead Letter Office,” because the} 
CQ offices are in a very large building, containing! 
many other firms and publishing companies. 

Until next month, 73, Herb. 



New! Specially Designed Mobile Mike! 

THE TURNER 90 
lt has everything you need—superior voice reproduction with 
either a carbon or dynamic interior—convenient operation with 
hook for hanging and bracket for wall or dash mounting—it's 
built to last and permanently plated for years of satisfactory 
use.. And all these Turner advantages are yours at a true 
value price. 

Model SR-$0R Carbon Has DPST push-to-talk switch, normally 
open, one pole in microphone circuit and one pole in external relay 
circuit. 4-conductor, unshielded Koiled Kord (11” retracted—5’ ex- 
tended). Also available with push-to-talk, on-off switch only and 
2-conductor, unshielded Koiled Kord as Model S-90R., Response: 
200 to 4,000 c.p.s. Level: —42 db. 80 ohm nominal DC resistance. 

Model SR-90R—-Model S-90R........ List Price $26.50 

Model SR-90D Dynamic Same general appearance as SR-90R. Re- 
sponse: 200 to 9,000 e.p.s. Level: —48 db at high impedance. 
DPST push-to-talk switch, normally open, for on-off control of ex- 
ternal relay circuit. 200 ohm impedance has 4-conductor, 2 shielded, 
5-ft. attached cable. High impedance has 3-conductor, one shielded, 
attached 5-ft. straight cable. 

Model*SR-90D 3255, ert eS a List Price $29.50 

THE TURNER COMPANY 
In Canada: Canadian Marconi Co., Toronto, Ont. & Branches 
Export: Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y. 

925 17th Street N.E., Cedar Rapids, lowa 

Ni ANT ALERT 

All Departments Can Now Listen to Every. ‘Vital Message 

MONITORADIO for a thoroughly © Nation’s mostcomplete line of t 

inated 2-way communica: monitor receivers A 
yore, Pek a ® Crystal controlled or tunable for 

Now every member of every de- 
partment can have radio com- 
munication for as little as $49.95 

any VHF FM *eemmunication 
system. 
Mobile or stationary receivers. e 

® Prices to meet any budget. 
e Write today for further information, Certified for civil defense use, 

MONITORADIO RADIO APPARATUS CORPORATION 

55 North Jersey St., Indianapolis, Ind. Phone: ATlantic 1624 

Other Famous tigi 

HETRODYNING V. F. O. 
TENNA — SWITCH - 

SPECIAL SSB COMPONENTS 

Write for literature 

So ee 

Up te to 50 watts reed 
Fixed or mobile, 6-1 2v fil. 
SSB, AM, PM’or CW. 
9 me phasing circuit. 

Less power supply 
and -tubes. 

Kit $74.50 
Wired & tested $92.50 

INDUSTRIES 

“SY ~ 
P,O, BOX 163 MANITOWOC. WISCONSIN 

MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT 



UHF TRANSMITTER-RECEIVER 
APS-13 

Sept. Special! 
$395 

Freq. range 415- 
420 MC. 5 stages 
of 30 MC. IF ampli- 

fier. Complete with Soa ee 
R.F. and I.F. sections Less dynamotor, tubes, and tube shields. 
With schematic. Excellent condition. A HOT BUY. Wt. 13 lbs. 

ARB NAVY RECEIVER 
105 to 9050 KC. Four Bands, Calibrated Dial, LF-Ship-BC 
—8s80 & 40 Meter—Complete with Tubes and Dynamotor. For 
24 Volt operation: easily converted to 110 V—12 or 6 Volt. 
Size: 84" x Ti” x 1514”. Excellent cond. $ .95 
with schematic. Weight 30 lbs......«.e.ceee 19 
DU-1 DIRECTION FINDER LOOP AMPLIFIER for ARB 
receiver, With tubes and loop. Excellent $4 .95 
condition with schematic. Weight 10 lbs 

C.A.P. SPECIAL 
BC-625 VHF TRANSMITTER 

Freq. range 100-156 MC. With modulation 
section and speech amplifier. Less tubes & 
crystals. with conversion dope. Used, good 
condition. $Q-95 
(see Nov/53 CQ.) Weight: 16 lbs. 

ARC-5/R-28 2-METER RECEIVER 
Here is the 2-meter superhet you have been looking for! 
Absolutely one of the BEST available today! Tunes from 100 

to 156 Mes. in four erystal channels. (Easily converted to 
continuous tuning.) Tube lineup is as follows: 717A—R.F., 
7174—Mixer, 2—12SH7—1st and 2nd I.F. 16.9 Mc. 
EXCEL. COND. $49 7-95 
See Dec. /53 CQ for conversion. Weight: 17 Ibs. 

TG-34 PORTABLE KEYER 
115 or 230 V @ 50 to 6O cycles. Reproduces audible code 
practice signals, by use of self-contained speaker activated by 
dit-dahs recorded on paper tape. Also provides keying oscillator 
for use with hand key. Approx. wt: 45 Ibs. 

$24-5° USED... ~Ea se 

ARC-4 MOBILE TRANSCEIVER 
140-144 MC. Complete with control box, tubes, 12/24 VDC 
dynamotor with schematic. This is a special reduc- $32-50 

tion for this month only. Like new. Wt. 38 Ibs, 

BRAND NEW... 

RG-7 /U CABLE 
97.5 ohms transmission cable. No. 19, single conductor, copper 
shielded. 
TROL Sey GaN % cage Meee go. O/O8G,Olo Did Dera O acacho oi $ 3.95 
SAO AE es se Ne ROPES gEAO whe cece Om 14.95 

TG-10 CODE PRACTICE SET 
Includes push-pull 6L6 amplifier, variable speed synchronous 
drive motor and rewind. Complete with tubes and 3 reels of 
drive motor and rewind. Complete with tubes. $4 4:95 
Approx. wt. 85 lbs. Good condition.......... 
CODE=PRACTICE “TAPE: One hour reel.......-.... 95¢ 

ATB TRANSMITTER 
25 watt phone-CW 5 tube transmitter. Frequency range 2-9 
MC. Two 815 tubes in circuit. One as modulator and one as 
RF output. Ideal for C.A.P. Mobile, Excellent condition, with 
tubes. Weight 24 Ibs. $4 95 
PIES LUDO Ds UMTES) sete che cte ie iche) «ley scene eiietalreue 

120 watt CW, 40 watt phone, 3-9 MC, 6G tube transmitter 
GP-7 TRANSMITTER 

with 120 volt 800 cps power supply. Three tuning meters, 
power selector switch. Transmitter uses 803 in final. 120 volt 
cooling motor. With one tuning unit. LESS tubes $42:95 

in like new condition. Weight 70 lbs........ 

GET ON OUR MAILING LIST! 
New items being released monthly 

at baraain prices! 
New September Hom Flyer Now Ready! 

SEND FOR IT TODAY! 

ALL SHPTS. F.O.B. WHSE, Calif. residents add sales tax, 
25% deposit required. Specify shipping instructions and ADD 

SHIPPING COSTS TO EACH ORDER. All items subject to 

prior sale and change of price without notice. 

ARROW SALES, INC. 
Mailing Address: Box 3878-Q, North Hollywood, Cal. 
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‘*‘JUNKEYBOARD”’ 

(from page 38) 

the distant printer. Because of the lack of im- 
portance of this key its function is transferred 
to the right hand key in the second row with- | 
out any operating difficulty. Since the type- |] 
writer has one more key in the second row than | 
a teletype printer we come out even. In Fig. J, }} 

notice an additional key on the right hand side 
of the top row marked “‘spare’’ which was left. 
in with the idea of some future use such as | 
remote control. You may remove this one if) 
you wish. a 

Installing the Contacts 
A piece of 3%” thick Micarta (or other durable 

insulation) is mounted beneath the keylevers. 
in front of the comb. This strip is fastened to ff 
the cast-iron base by two countersunk 6-32 flat-. 
head screws on each side. The contact screws 
will be mounted on this strip. The simplest way 
to locate the holes for the contact screws is tof} 
bolt the Micarta strip in place, press a key- 
lever until it touches the insulation and, with 
a sharp pencil or scribe, draw a line on each 
side of the keylever. When the strip is removed | 
a hole can be drilled midway between the lines 
for each contact screw. The contact screws for 
adjacent keys should be staggered so that there} 
will be enough room for the nuts underside. |f 
Figure 2 shows the strip with three rows of/f 
screws which permitting the use of 10-32 brass 
screws and nuts. The rear edge of the insula-} 
tion should be almost in contact with the comb 
in whose teeth the keylevers slide. 

Use non-slotted brass screws for the con- 
tacts or else file down the heads of slotted 
screws until they are flat. Be sure at any rate 
to clean the screws to remove any tarnish or 
lacquer. The bottom edges of the keylevers 
should be scraped and sanded so that a good 
clean contact will be made with the screwhead. 

One-sixteenth inch is a good compromise for 
keylever motion, but you may use anything] 
from about %th inch to a few thousandths inch. | 
This will result in an almost effortless use off] 
the keyboard. 
The square-headed keylever screws (men-|f| 

tioned earlier) should be adjusted so that the 
“universal” contacts close a few thousandths of! 
an inch before the keylever hits the brass screw} 
contacts. The adjustment is accomplished by. 
holding down a key and screwing in the square- | 
headed screw until the “universal” contacts# 
close and then giving the screw one-half turn] 
more. 

In the second part of this article, the author 
describes the rectifying matrix he developed 
for use with this keyboard. The matrix is a 
device enabling the selection of anyone of 80 
elements from the keyboard. It is an idea that 
has been used in computing machines for 
many years, but to our knowledge has never 
been applied to Ham radio.—Editor. 



Here is an opportunity to save 
$1.00 on your CQ Subscription! 

The more in a group the bigger the savings. 6 men or more in a group save $1.00 each; 
4-man groups save 80c per man. Present CQ subscribers may participate in or forma group. 
Active subscriptions are automatically extended 1 year. Start a Group today! The informa- 
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Ads 

For Sale: Instruction: 
Se eee ee Ee Eee EOE eee 
SELL: S-53A $46.40; Sonar SRT-75 (75 watts VFO /Xtal 
& NBFM) $86.75; or both for $120. Write, W9ZYE, 
1010 N. Randolph, Champaign, Illinois, 

SX71 EXCELLENT CONDITION $175. Ten-meter police 
transmitter with 6VDC-input 600 V 150 ma output dyna- 
motor $32. Elmac PMR6A with Vibrapack $105. Factory 
wired Eldico grid dip meter $23. B&W CX40A Butterfly 
KW variable condenser $16. W8ZBD, 511 N. Warner, Bay 
City, Michigan. 

HALLICRAFTERS §-18 $59.95; S-29 $40; S-38 $384.95; 
S-38B $39.95; S-40B $79.95; S-72 $59.95; S-76 $149.95; 
S-77 $79.95, 5R10 $39.95; R-46 $12.95; National HFS $110, 
HRO-Sr $119.95; HRO-3 $125, NC1-10 $29.95, NC-46 
$69.95, NC-88 $89.95; NC-100 $75, NC-173 $139.95 ; Gonset 
6-10-15 $44.95, 10-11 $19.95, Tri-band $29.95, Super-6 
$39.95, 3008 $29.95; RME MC-H4 $29.95, DB-20 $29.95, 
VHF-152A $59.95, 45 $99.95, HF10-20 $59.95, 69 $84.95, 
DB-23 $39.95; Collins 32V-2 $495; Harvey-Wells TBS-50A 
$79.95, TBS-50B $64.95, TBS-50C $79.95, TBS-50D $89.95, 
APS-50 $29.95, VFO $39.95; other used items available, 
Write for latest list to WIBFT, Evans Radio, Concord, 
New Hampshire. 

LYSCO 600 TVI proof transmitter good condition $75. 
Eico 425 oscilloscope, new $40. National CRU modulation 
scope, never used, $18. Heath VTVM, V6 $20. Philip 
Schwebler, Jr., W2ZHE, Alcove, New York. 

FOR SALE: EX Shifter $40. Master mobile antenna and 
body mount, $10. 6V input, 390 V @ 250 ma dynamotor 
$15. 80-watt 80-meter mobile rig $20. KW rig, phone, CW, 
80-40-20, enclosed, de-TVI’d, complete $350. Meck T-60 
$65. Victor model 40 16mm sound projector $75. BC454-E 
80-meter receiver $10. Need cash. FOB. Stancel, W4PHY, 
East 10th, West Point, Georgia. 

SELL: ELDICO 60-watt transmitter TR-75 TV, and ac- 
companying modulator MD-40P $99. Peter Shaw, W1YPQ, 
Sutton, Massachusetts. 

HARVEY WELLS Bandmaster deluxe sereened and fil- 
tered, used less than 10 hours, with DPS power supply 
$100. W2WDT, 1028 Jefferson Ave., Brooklyn 21, New 

SELL: Hallicrafters S76 and speaker, S40, Masco ampli- 
fier, Turner U9S mike, meters, crystals. W2NBM, John V. 
Urban, 140-34 Holly Ave., Flushing, New York. 

SELL: 32V-1 $375, AR88-D $275, #21A teletype midget 
tape printer $45, 12,000 ohm d.p.d.t. relays for 110 VDC 
$1.75, Boehme automatic keyer with McElroy 3-key tape 
puncher for Morse Code $145; Collins 30-J transmitter, 
600 watt input, CW & phone, $325. WANT: ART-13, 
DY-i7, ARN-7, APR-4, APN-9. Cash or trade. Tom 
Howard, W1AFN, 46 Mt. Vernon Street, Boston 8, Mass. 
Richmond 2-0916. 

SELL: Crystal calibrators, used in ART-13 transmitters 
(ATC), require two 12SJ7, 200 ke. crystal. $3.95 postpaid, 
with schematic. Arrow Appliance, 38 Exchange, Lynn, 
Massachusetts. 

50 WATT, PHONE, CW, TRANSMITTER with power 
supply $50. W8KSD, 217 Wilson, Ironwood, Michigan. ; 

SELL: HT-9, coils for 80-40-20-10 extra 814, $150. Lysco 
“600,” 30W, VFO, all bands, de-TVI’d, low-pass filter, 
like new $90. FOB Wausau. W9RQM, 929 South 7th Ave., 
Wausau, Wisconsin. 

HARVEY WELLS with VFO $95, NC57 $75. WANTED: 
HRO 50T1. W6MJK, 8586 West Pico, Los Angeles, Cali- 
fornia. a eee 
SELL: 1625, 1626 tubes $1.00 each. Larry Rose, Mounds, 
Illinois. 

TELETYPE—MODEL 26 (see RTTY news, December 
1953). Trade machine and HQ-129-X, both in excellent 
condition, for HRO-60. Machine only for HRO-50. W9SFN, 
1210 East Court Avenue, Jeffersonville, Indiana. 
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PORT ARTHUR COLLEGE. Port Arthur, Texas, pro- 
vides training in radio, radar & television necessary to 
pass FCC exams for phone and tel. licenses. 12-14 months. | 
Start any level, low tuition with board & room at cost) 
in dorm. Advanced students on-the-job KPAC (500-watt #} 
station) training. Approved for Veterans. Write ‘Reg- 
istrar”’ for catalog and info. New courses start every 
5 weeks. 

QSL Cards: 

QSL SAMPLES. Reasonable. W3QCC, Frackville, Penn- 
sylvania. 

QSL’s SWL’s. 
Jersey. 

QSL’s, SWL’s. High quality. Reasonable prices. Samples.’ 
Write Bob Teachout, WiFSV, Box C124, Rutland, Ver- 
mont. 

QSL samples 10c. 
Umatilla, Florida. = 

QSLs! “America’s First Choice!’’ Interesting samples 10c. |f¥ 
Tooker Press, Lakehurst, New Jersey. 

QSL’s Two Colors. $2.00 hundred. Samples for stamp. 
Rosedale Press, Box 164, Asher Station, Little Rock, Ar- 
kansas. 

QSLs. “AMERICA’S FINEST” Samples 20c (refunded). 
Sackers, W8DED, Holland, Michigan. 

QSLs “Brownie” W8CJI, 3110 Lehigh, Allentown, Penn- 
sylvania. Samples 10¢ with catalogue 25c. 

QSLs of Distinction. 8 colors and up. Uncle Fred. Box 86, 
Lynn, Pennsylvania. 

QSLs the way you want them. Samples 10c. Vern’s Print, 
729 Juul, Hutchinson, Minnesota. 

Sample free. QSL Press, Passaic, New 

Plenty styles. W4AYU, Box A155, 

Hamfest Announcements: 

The South Jersey Radio Association Annual Hamfest and 
Picnic, SEPTEMBER 12, at National Park, N. J. Follow 
8.J.R.A. signs in from Rt. 130 to Red Bank Ave. and the 
Delaware River. Help celebrate our 38th birthday by 
breaking last year’s record attendance of nearly 600. 
Bring food. Free soda, plenty of tables, pavilions in case |ff 
of showers. Door prizes, fun, games for whole family. |] 
Full-size carousel, 50 swings, slides, wading pool. Mobile. | 
transmitter hunts on 10,2 meters. Special recognition for |} 
oldest licensed Ham present. K2AA will go on air at 11:00 |B) 
a.m. on 3.895, 29.00 and 145.40 M.C. from the site to talk | 
in the mobiles. Registration $1.00 per family in advance 
or $1.50 at gate. Send check payable The South Jersey | 
Radio Association, Inc. in care of Bob Barbor, 223 Chest- |} 
nut St., Haddonfield, New Jersey. | 
Kansas Hamfest. Johnson County Amateur Radio Club | | 
2nd Annual banquet and Hamfest, OCTOBER 2, at Quivira |] 
Lake Country Club near Kansas City, Missouri. Contact || 
James Gossett, W@GLN, °7507 Lowell, Overland Park, | 
Kansas for information. | mansas"Tonemformation.. i> = aku =| ier aa aie 
The Manchester Radio Club is sponsoring the 1954 ARRL | 
New England Division Convention and Hamfest. Location, 
state armory, Manchester, New Hampshire: date OCTO- 
BER 10. Contests, prizes and speakers, Tickets $5.00 com- 
plete—$3.00 minus banquet. Contact Cleo Beauchamp, 386 T 
Here St., Manchester, N. H. for tickets and hotel reser- | vations. 4 
Greater Washington Area Hamfest sponsored by Wash- 
ington, D.C. Mobile Radio Club. Sunday, OCTOBER 3, | 
Palisades Park. Pre-registration tickets $2.25 including | 
dinner. For tickets and information contact W3MSU. | 



RATES: 25c per word per insertion for commer- 
cial business organizations. 

5c per word per insertion for individuals 
on a non-commercial basis. 

CLOSING DATE: September 25, for the November 
issue. 

MAIL: Your typewritten copy with full remittance 
should be sent to CQ Magazine, 67 
West 44th St., New York 36, N.Y. 
Attention: Jeanne C. Gillespie. 

. NOTE: The products and services advertised in 
this section are not guaranteed by the 
publishers of CQ. 

Miscellaneous: 

KWickPatch the one hand phone patch. Still $14.95. For 
literature write: Erv Rasmussen, Box 612, Redwood City, 
California. 

SKIPPY SETTLE, W5DAS, sells insurance in Dallas area. 
2940 Elm. PR-4924. 

INCREASE CODE SPEED. New method. Free particulars. 
D. H. Rogers, Gough Ave., Ivyland, Pa. 

“RADIO CONSTRUCTOR” 6-month trial $1.25, 12-month 
subscription $2.50. Also 140-page new book “Radio Control 
for Model Ships, Boats and Aireraft’”’: paper bound $1.60, 
eloth bound $2.10. Make checks payable: Gilfer Associates, 
P.O. Box 239, Grand Central Sta., New York 17, N.Y. 

10, 15, & 20 METER BEAMS, aluminum tubing, etc. Per- 
forated aluminum sheet for shielding. Radcliff’s, Fostoria, 
Ohio. 

PLASTIC SEALING of QSL CARDS or PICTURES 25c- 
75e each, up to 5” x 7%”. James F. Schutt, P.O. Box 
152, Hampshire, Illinois. 

TELESCOPIC ALUMINUM TUBING 2” to 34” .058 wall 
also .035 wall stocked. Handy Tool Inc., P.O. 142, Tilton, 
New Hampshire. 

BEAMS, Ball Bearing Rotary Head’s and components. 
Send post card for literature. Bernard Belt, 631 15th Ave- 
nue, Menlo Park, California. 

PASS AMATEUR THEORY EXAMS. Check yourself with 
sample FCC-type questions & Novice & general class-exam- 
inations. All for only 50c. American Electronics, 1203 Bry- 

'ant Ave., New York 59, N.Y. 

REPAIR on all makes of TEST EQUIPMENT, and kit 
eonstruction, starting September First. Write for free 

information. Bigelow Electronics, 135 North Pioneer Road, 
Beulah, Michigan, 

ELIMINATE TVI! Shield your rig. X #26 gage heavy- 
‘plated bright steel. Perforated 75 #53 holes per inch. 
Easily cut, formed and soldered. Sheet 20” x 28”. Two 

‘for $3.50; five for $6.50, postpaid. West of Mississippi 25c 
extra per sheet. Sample for 10c in stamps. Dept. 12, Re- 
public Television, Inc., Dumont, New Jersey. 

Trading Corner: 

EEE! 

‘TRADE: Leica camera for transmitting gear. Dr. E. P. 
‘Reed, 1422 South Tyler, Amarillo, Texas. 

(NOMINAL TRADE-IN will bring you $90. allowance on 
new Barker & Williamson transmitters or Concertone 
Tape recorders, $60. on new Viking II, $40. on Viking 
Ranger, or Elmac AF-67, $30. on Elmac receivers or Pen- 
itron Tape recorders, 20% on Lansing, Stephens, Fisher, 
ete. hi-fi components. TELCOA, Azurelee Dome, Malibu, 
iGalifornia. Tel.: GLobe 6-2611. 
WILL SWAP OR SELL: New RBU 2 Panapter, never 
sed, $150. Motorola T6920A ten-meter mobile complete, 

lready to operate on 28,800 ke. $40. GFH mobile or fixed 
‘40-80 transmitter, $30. TU-18 receivers, $4, coils 50c. 
Viking TVI’d and Collins 310C, $275. Will sell separate. 
Power transformers for 2500 VDC 1 Amp. $35: 1500 VDC 

Amp. $25: 850 V 300 mil. $15: 750 V 250 mil. $12: 30- 

watt Webster PA $30. Weston Model 765 Voltameter 
Decibel AC-DC 1500 ~~, 0-30 Decibel $30. Address Radio 

‘Box 550, Little Rock, Arkansas. f 

SALE OR SWAP Hickok 600 tube checker, CREI special- 

ized television engineering course. WANT: National re- 

seiver, tape recorder, or what have you. W3LBW, Box 

653A, RD 2, Wexford, Pennsylvania. 

1 (More on pages 70 and 71) - 

SURPLUS GN-39-F DUAL OUTPUT 
D.C. GENERATOR 

CAN YOU USE 1000 
VDC AT 350 MILS 
& 6 OR 12 VDC AT 
25 AMPS? 
Makes a FB source of 
power to operate the 
average size Ham 
rig in the field for 
emergency use. GEN- 
ERATOR can _ be 
driven from fan belt 
of car, from an auxil- 
liary pulley on rear 
wheel or by a _ di- 
rect coupled gasoline 
engine. 
A husky generator with 
be driven by an electric 
plate supply for medium powered rig or can be 
used as a heavy duty battery charger. At full out- 
put they make an excellent ‘fast charger’ for 6 VDC 
car batteries. When directly coupled to a 2% or 4 HP 
gasoline engine & connected to either two 6 vde or 
one 12 vde battery the generator becomes a complete 
self-starting unit that will furnish 1000 VDC @ 350 
mils & 14 VDC @ 25 amps which will automatically 
maintain the starting batteries and allow their use 
as filament supply for the rig. Makes an excellent 
emergency field unit for AM rigs up to 208 watts & 
FM up to 300 watts. 
These units were removed from brand new surplus 
MG-37-A motor generator sets, The output at 2975 
RPM is 1000 VDC at @ 350 mils & 14.5 VDC at 25 
amps. The attached control box contains high & low 
voltage control & overload relays, ripple filters, field 
rheost & 0-25 DC, 2” round G. E. ammeter. The gen- 
erator is 16” long x 8” in diameter, the attached con- 
trol box is 13” high x 8” wide x 5” deep. The approx. 
weight is 80 lbs., complete, 
We have about 150 of these generators and they must 
be moved. We have priced them to cover cost of han- 
dling and past warehouse cost. Allowances will be 
made on quantity or pick-up purchases where han- 
dling can be minimized. 
We have a limited supply of 34” x 34” couplings, tech 
manuals & spare brush kits. We will include one of 
each with the generators as long as the accessories 
last so GET YOUR ORDER IN NOW! 

CLEARANCE $4195 
ONLY 14 

25% with C.O.D. order 

many applications. Can 
motor for a dependable 

PRICE 
f.o.b. 

Easco Commuuccations Ca. 
2611 Goshen Ave., Elkhart, Indiana 

EASY TO LEARN CODE 
Itis easy and pleasant to learn or increase 
speed the modern way — with an Instructo- 
raph Code Teacher. Excellent for the 
al ae or advanced student. A quick, 

practical and dependable method. Available 
tapes from beginner’s alphabet to typical 
messages on all subjects. Speed range 5 to 40 
WPM. Always ready, no QRM, beats having 
someone send to you. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher liter- 
ally takes the place of an operator-instructor 
and enables anyone to learn and master code : 
without further assistance. Thousands of suc- 
cessful operators have ‘‘acquired the code’’ with the Instructograph 
System. Write today for full particulars and convenient rental plans. 

INSTRUCTOGRAPH COMPANY 
Dept. C., 4701 SHERIDAN RD., CHICAGO 40, TLL. 
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SAVES — time and money 

COMPACT — handles easily, fits any small area 

STRIPS — #16-22 wire CUTS — up to= 22 

HARDENED TOOL STEEL — polished nickel plate 

VERSATILE @ EFFICIENT © INEXPENSIVE 

| LINDLY & COMPANY, INc. 
248 HERRICKS RD.; MINEOLA, N. Y. 

AMIWTO IN Te AIGNIT 

LOOK TO VAARO 
FOR THE FINEST IN 

MOBILE ANTENNA 
EQUIPMENT 

WRITE FOR 

NEW LITERATURE 

SEE YOUR DEALER 

VAARO ELECTRONIC ENG. CO. 
Box 5035 Long Beach, Calif. 

Simple, Low Cost, Home-Study Courses pre 
pare you to pass F.C.C, Code and Theory 
Examinations ror Amateur license and Code 
for Commercial license. 

Sold at leading distributors or write for 
information to 

AMERICAN ELECTRONICS CO. 
(Dept. C-9) NEW YORK 59, N.Y. 1203 BRYANT AVE. 

AN/APR-4 COMPONENTS WANTED 
In_any condition. NEW HIGH PRICES, Also top prices for: ARC-1, 
ARC-3, APR-1, APR-5A, ete.; TS-34 and other ‘‘TS-” and stand- 
ard Lab Test equipment, especially for the MICROWAVE RE- 
GION; ART-13, BC-348, BC-221, LAE, LAF, LAG, and other 
sane Surplus equipment; also quantity Spares, tubes, plugs and 
cable. 

ENGINEERING ASSOCIATES 
434 Patterson Road Dayton 9, Ohio 

PEPE PPP PPPS FPF FFF APPA AAM 

NEED A TURN COUNT DIAL 
for that roller inductance? Vacuum Condenser? Any 

other multi-turn device? 
2” Model TC2 $3.90 3” Model TC3 $4.20 

See page 141 April QST. 
Order or Write for descriptive literature, 

R. W. GROTH MFG. CO. 
10009 FRANKLIN AVE, FRANKLIN PARK, ILL. 

PROP AP AP AD ALLA RLOLORLORLRLR PRL PRAPm 

70 ® CQ © September, 1954 

For Sale: 

——__ 

REAL BARGAINS: New and reconditioned Elmac, Gon- 
set, Morrow, Collins, Johnson, Hammarlund, National, 
Hallicrafters, RME, Millen, Lysco, others. Reconditioned 
S-38 $29; S-40A $69; S-76 $129; SX-71 $169; SX-42 $179; 
SX-62 $179 ; SX-88 $499; SW-54 $29 ; NC-57 $59; HES $79; 
NC-125 $129; NC-138 $199: SX-25 $69; HQ- 129X $169 ; 
VHF-152A $39; Harvey-Wells TBS-50C $69; Meissner EX 
$49 ; S-40B, HT-20, Collins 75A-1, 75A-2, 754-3, 32V-2, 
52V-3, Viking I, Viking II, Viking VFO, manyothers. 
Shipped on approval. Easy terms. Satisfaction guaranteed. 
Write for free list. Henry Radio, Butler, Missouri. 

NO TIME For Ham Radio! Have Collins 15A2, 32V3, | 
Morrow and Gonset mobile, Gonset 2M equipment, . EX, | 
signal shifter, Elmac mobile, Johnson Viking II and © 
matchbox, low pass filter and many miscellaneous items. 
WQOUEV, 4369 Barker Avenue, Omaha, Nebraska. 

$50 TAKES ALL THIS: 8 assorted meters; 12 assorted 
relays; 40 new (metal can) .5 ufd bypass condensers ; 25 
veeder root counters ; 10 new microswitches ; 100 a.c. push 
switches; 2000 new soldering lugs; 150 fuses—4A G-20 : } 
2000 new 14” chrome chassis plugs; 9 new phono arms. 
(manual) less cartridges; 5 gross brass machine screws 
14” long, 32 thread ; 6-8 cylinder tachometer ; 25 three deck 
7 contact inductance switches; 25 dual bypass condensers 
—5-20 wfd. 50 V. W8QKU, 2748 Meade Street, Detroit 12, 
Michigan. | 

FOR SALE: Like new SX-71 receiver $179. Going to col- ff 
lege. Shipped PP. W@ABS, West Plains, Missouri. 

BUY SURPLUS RADIO equipment from U.S. Govern- 
ment. List $1.00. Details 10c. Ham Box 213, East Hart- 
ford, Connecticut. 

SELL: NC-183D receiver NEW original factory packed, 
never opened. $319. W3WDC. 2 
MUST SELL: 32V3 almost new; new 4D32, 35C2 filter, 
pair Balun coils. Make an offer. All letters answered. 
WT7JGN, 1524 Fawcett, Tacoma, Washington. 

WILL SACRIFICE 32V2 perfect condition complete with 
148-B optional NBFM unit, new spare 4D32, Drake low- 
pass filter and connectors. $400. A Earle Fisher (K2HJF), 
45 East 66th Street, New York 21, N.Y. 

FOR SALE: General Electric CRO8A oscilloscope 3” ex- 
cellent condition, $50. An AN/ARC-4, a 140-144 Mc., 
transmitter-receiver, new $50.00. Merlin Schumacher, Box 
168, Lomira, Wisconsin. 

BARGAINS: With new guarantee. Gonset Triband $27.50; 
VHF-152 $39.50; S-72 $59.50; S-40 $65; NC-57 $69; RME- 
45 $99; HRO Senior $99; Liysco 600 $89 ; S-27 $109 ; SX-43 
$129; S-76 $149; SX-71 $169; HRO-50 $275; 75Al1 $275; 
HT-17 $32.50; EX Shifter $59; Globe Trotter $59.50; Har- 
vey Wells Sr. $79; DeLuxe $99; Viking I $189; New SS-75 
$199; Elmac A-54 $99; HT-9 $169; Globe King $295. 
Free trial. Terms financed by Leo, W®GFQ. Write for 
catalog and best deals to World Radio Laboratories, 3415 
West Broadway, Council Bluffs, Iowa. 

FOR SALE: 1953 Model S-40B Hallicrafters communica- 
tions receiver. Used very little; CW position never. Offer- 
ing this receiver at 40% off new price at $75 or best offer. 
Write: Henry Gloriod, Route 5, Sullivan, Missouri. ] 

FOR SALE: Home built 500-watt all-band transmitter. 
Built to handle 1 kw with adequate power supply. Com- 
pletely shielded, filtered, and TVI proofed. Rack mounted 
and every stage metered. 810 push-pull final; 805 class B 
modulation. Best offer over $100 takes it. Also A54H | 
Elmac with power supply. Perfect condition. 40-meters ||} 
added. Only $120. Ray Shirley, W4BTS, P.O. Box 224, 
Newport, Tenn. 

STUDENT NEEDS MONEY. 400 watt TVI-proofed trans- 
mitter. (Bud final, modulator, driver-clipper, separate HV |] 
supplies, antenna tuner, low-pass, meters, coils, in 5’ case) |} 
Lysco AM-CW. RCA 3 inch. Oscilloscope. Best offer over |) 
$390. WONNS. 340 Pine, Stevens Point, Wisconsin. | 

HAMMARLUND HQ-129-X with inputs (for phono, etc. 
speaker, extra S-meter. Only $125. May trade for camera | 
or other phetographic equipment. Alexander Calder, } 
TRafalgar 7-5200, 80 Riverside Drive, New York 24, N. Y. | 

SELL: VHF receiver, Hallicrafters S-36A. New condition, | 
little used. Range 27.5 to 145 Mc. $125 plus shipping. | 
Dr. Charles H. Scheifley, WONOD, Mayo Clinic, ae 
Minnesota. 

SALE: Complete 30W, 80M & 40M, 6AGT7-6L6 rig, $19.50. |f 
20W modulator with power supply, $12.95. Cleaning house, |}! 
free list. Joseph Wilkerson, W6ODD, Box 776, Camarillo, |}! 
California. i i 



Wanted: 

WANTED BC-348 receivers. Write, James S. Spivey Ine., 
4908 Hampden Lane, Washington 14, D.C. 

WE WANT YOUR USED GEAR. Highest trade-in allow- 
ance on National, Hallicrafters, RME, Hammarlund, Gon- 
set, Morrow, Johnson, etc. Write or call: C & G Radio 
Supply Company, 2502-6 Jefferson Ave., BR 3181, Tacoma 

, Was 

WANTED: ARC-1. Bill O’Connell, 
Bethesda, Maryland. 

4908 Hampden Lane, 

AN/APR-4 RECEIVERS and TUNIN 
needed! Engineering Associates, 
Dayton 9, Ohio. 

NEED BC-610E. C. Hoffman, 4908 Hampden Lane, Beth- 
esda, Maryland. 

WANT: APR-4 tuning units, ART-13, 
BC-312, BC-342, BC-348, ARN-7, APN-9, 
ARC-3, RTA-1B, BC610, BC614, BC939, 
TS-175, and parts, technical manuals. Cash or trade for 
new Viking, Ranger, Elmac, Morrow, Gonset, National, 
Hammarlund, Hallicratfters, Barker & Williamson, Central 
Electronics, Telerex. Alltronics, Box 19, Boston Sie Mass. 
Richmond 2-0048, 2-0916. 

NEED BC-348 receiver. W. Richards, 4908 Hampden Lane, 
Bethesda, Maryland. 

NG UNITS urgently 
434 Patterson Road, 

DY-17, CU-25, 
APR-6, ARC-1, 
BC221, TS-174, 

ALL SURPLUS equipment for cash. BC221, I-56, TS-13, 
TS-148 /AP, ees etc., and receivers, BC348, BC312, 
BC342, AR-8 88, RBL, RAO, RBG; also TCS, BC-610, 
BC-614, R5A/ARN-7, ART-13, DY-17. We buy or swap 
technical manuals. AMBER Company, 393 Greenwich St., 
New York 13, N.Y. BEekman 3-6509. 

WE NEED used receivers. We give highest allowances for 
S-20R; SX-71; NC-100; S-40B; NC-125; SX-24; SX-25; 
HQ-129-X ; and similar receivers. World Radio Laborato- 

ries, 3415 West Broadway, Council Bluffs, Iowa. 

WANTED: BC-779B, SP-400K parts also BC-610 case, 
chassis. Rhoades, 1A V. Village, Oxford, Ohio. 

WANTED AN/ARC-3. Write: R. Ritter, 4908 Hampden 
Lane, Bethesda, Maryland. 

ee ee ee a es ee 

- MINIATURE METER | OIL CONDENSER 
3%” Face Bakelite case. OVERSTOCK 

E O- aay micro amps. Ideal for Wratidie New | 
Meters, Antennascope, 

| Small Equipment. 4 WESTINGHOUSE | 
Only $3.96 2 MFD 2000 VDC ee 

} 3 for $9.96 6 MFD 1500 VDC 2.46 
| OIL CAPACITOR | 0-4 AMP. RF AMMETER | 

30 MFD 2500 V | 2" inch | 2200 VDC $12.96 | GENERAL ELECTRIC 
j Ideal for SSB $2.96 ea. l 

| G.E. RELAY CONTROL : 
| (Ideal for Model Controls, Etc.) 
Contains a sigma midget 8000 ohm, 

{2 MA), high impedance choke, 
many useful parts. 

| more than the total 
Og price of 

relay (trips at less than | 
bi- metal strip, neon pilot and 

The sensitive relay alone: is 

$1.26, 
OIL eee 

worth much 

10 for $9. 96 I 

Panel Meters 
NEW GOV’T SURPLUS | 4 mFD—600VDC 
STANDARD BRANDS 10 MFD—6o00vpc 

2 2 MFD—1000VvDC 
2” METERS 3 MFD—1000VDC 

BESO! Ma DC hs. .s 00.3 2.95 12 MFD—1000VDC 
Pare. MA -DC. 62. a 2.95 15 MFD—1000VDC 

” 3 MFD-—1500VDC 
eer ERS 5 MFD—1S00VDC 

4 OO Microamps . $6.96 10 MFD—1500VDC 
: OO Microamps 5.96 15 MFD—1500VDC 
i] 0O Milliamp 4.56 3 MFD—2000VDC 
i 50 Milliamp 4.56 4 MFD—2000VDC 
’ 5.95 5 MFD—2000VDC 

OM Milllampit. 2.7. 
O Milliamp 
5 Milliamp..... 

6 MFD—2000VDC 
4.56 10 MFD—2000VDC 
4.56 12 MFD—2000VDC 

MFD—2500VDC 
MFD—2500VDC 
MFD—3000VDC 
MFD—3000VDC 
MFD—4000VDC 
MFD—4000VDC 
MFD—S5000VDC 
MFD—7500VDC 

Ste che a ewe 

=2 
7) 
=2 
-2 
-150 Volt AC. 
-5 
-8 
el 
zg 

8-5. 

EIMAC VACUUM 
CONDENSERS 

12 MFD 32 KVDC $ 9.96 1 
50 MFD 32 KVDC_ 11.96 

a 
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Min, Order $3.00—-25% with Order. F.O.B. N.Y. 

EAK ELECTRONICS CO. 
6 West Broadway New York 7, N.Y. | 

Phone WOrth 2-5439 -\ 
i 

pape elena crete eet oe 

sv 

H We will 

a em 

Columbia sez; 

“WE WILL MEET OR BEAT ANY PRICE-- 
ANYWHERE! TRY US! BE CONVINCED!” 
Go Mobile On 12 V.! 

12 V. DELCO-REMY GEN- 
ERATOR. Brand new! 35 
BOO See ase ye a pero eas es $9.95 

6 V. CONTROL RELAY. 
Brand new! 

LM FREQUENCY METER 
Crystal calibrated. 125- 
20,000 Ke. Modulated. 
Excel. cond. Complete with 
uncalibrated book. ..$24.50 

PE-101C DYNAMOTOR 
S For conyersion to 6 V. eres eee ean All data included, See 

7PDT. New. Stock up! writeup in May/54 C.Q. 
TSR a, Se $1.29 New, boxed ..... $4.75 

24 V. DPDT RELAY. Mini- 
ature. Each, Only....$ .29 | © a catruea ee: $ 2.95 

RG-8U CO-AxX HS-33 HEADSET. oe 
52 OHM CABLE LOE Wn sere cee tts J 

110 ft. long with 2 MOBILE BATTERY. 
connectors, Brand new, 12) SV Om amp 
boxed. oe eee ee $5.49 New, boxed 14.95 

REAR SEAT 
HAM & NOVICE SPEAKER KITS 

CRYSTALS New, wired. Com- 
Write for NEW low low plete with hard- 
prices and specs. They’re ware. 

hot! 5x7”, .$7.49 6x9”. .$8.9S 

TRANSFORMER-CHOKE 
SvPVE Co mAcE 

CHOKE: 10 henry, 100 MA. PLUS..........-... 
TRANSFORMER: Pri. 117 VAC, 60 cycles. Sec. 5 V. @ 

2 amp; Sec. 6.3 V. @ _-.8. amp; Sec. 6535 Vv. 
@ 7.5 amp; Sec. 330 VDC using 5Y3 rectifier. 

BOTH BRAND NEW. 
BOTH FOR ONLY 

PLATE TRANSFORMER: Pri, 
2360, 2190, 2020, 1850 V. @ 250 mils. 

Very compact. 

COMMAND EQUIPMENT 
not be undersold by 

anyone! Tell us your needs! 
40 METER COMMAND 

RECEIVER 
6 tubes with 2 I.F. 
stages. Good cond. 
Withy SCUDESeettmeue ke ysis $3.95 

75-80 METER COMMAND 
3 RECEIVER 
7 Excellent condition. 
With tubes. Buy now! $7.95 

SCR-183 12 V. RECEIVER 
& TRANSMITTER 

Covers marine, aircraft & 
Ham bands with proper coil. 
WITH 2 coils, 2 control 
boxes, tuning head, flex cable, 
12 V. dynamotor. Approx. 
25 Ww. output. With 
Schematics fo seidider sare $12.95 

MAIL ORDER BUYERS! 
Get our Best Buy Bulletin! 

ONT YE ae 

, bell or 

$2.95 
115 V. Sec. 2700, 2530, 

$3.95 
BRAND NEW 
CONDENSERS 

8x8 MFD @ 600 
VDC © echaa Pea 

8 MFD es 1,000 VDC 
COE i Sts ckcecutin chic 
8 for only 

ARC-4 2-METER 
TRANSCEIVER 

You know this one! 
Complete with ALL 
tubes. Excel. cond. 
With 12 and 24 V 
dynamotor 

- $22.50 

LATEST FIELD 
TELEPHONE 

New Sig. Corps release! Made 
of light-weight aluminum. 
Waterproof. Long range. Has 

neon indicator for 
call signal. Uses a handset 
with F-1 button. Easily con- 
verted to terrific phone patch. 
With batteries. New! 
Per pair 

COLUMBIA ELECTRONICS 
2251 W. Washington Blvd. Los Angeles 18, Calif. 
All orders FOB, Los Angeles. 25% deposit required. 
All items subject to prior sale. MIN. ORDER $3.00 

Just Off The Press! 

HARVEY’s New 
HAM CATALOG 
Write for Your FREE Copy... Today 

HARVEY. rapio co., inc. 
» 103: W. 43rd Street, ‘New York 36: 

* JUdson 2-1500 SR Se 

September, 1954 @® CQ ® 71 



ray POPULAR DIALS 
/ AND KNOBS 
/ For years, Natronat dials and knobs have \ 

:/ been the popular choice of amateurs, eX- 
_ perimenters, and commercial users. 

NATIONAL dials feature smooth, velvety 
action, easily-read scales and quality con- 

- struction. Many dials, like the Nand ACN 
dials shown, can be specially calibrated or 
supplied with blank scales for oni 
applicati S. 

NATIONAL knobs eal by their 
- clean, functional, chiome and plastic styl- 
ing and turdy constriction — are the most 

- popular, of their type ever produé ed. All. 
fit 44” shafts. For commercial applications, 

‘they can be supplied in special colbrs and 
i with special calibrations. 

pee _ Write for new NATIONAL catalog of dials 
_and ce obs to ee C-954. 

oe 

a 
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CQ) Ad Index 
Abernathy Electronics, Inc. csesecseseccterecnceeteetestentecss 

Allied Radio Corps cesseceecc-cs-csensocesuntesesereasssperonvncan — 

American Electronics Co. lO 

Arrow Sales, Ime. ccscsscsssescssesevecsscersssssesnecssarsesessesseesentensonee 66 

Babcock Radio Engineering, Inc. 
Bliley Electric Company “l 

Brad) Radio,, [mee sesseckcsvtsctsoceueysctees voczeeneteare sachsenetbarosWe ten tearan ae 2 | 

Centralab : 
Collins Radio Company ...... 
Columbia Electronics Sales ...... 
Communications Equipment Co. 

Drillick Electronic Sales Co. ..csscccccceceececeeceteestereed neneesDO 

Easco Communications Co. 
Hitel-MeCullough, Ine. ........ 
Engineering Associates 
Wisse Radio COmpatyiw. strate sseccesweee-vanereapeeapseeseneate- enced i _~ 6 st to} 

General Bleopre Company 
(ERC RVHIE He MOle checrent: 
Gotham ae Corps: bm 
Groth, R. W. Manufacturing COs os. cpesceee ee ee eee 70 

Hallierafters? Company. tc.cutccsssssscnetieclnvse tencteceee meron Oe | 
Harjo Sales Company ........... at 
Harvey Radio Company, Ine. Sisco spanees tt vas 
Heath. Company teus:ate nati * 5 
Henry. Radio ‘Storess..ivscke: seemcrreareneees DE 
Hughes Research & Development LabsS........:::cceeee 56 

Instructoeraph-Companwy” ccacapsesseeocesy nseracens eee venmvemeronite 69 | 
International Crystal Migs Co. rwis.ccencoscass fe eee vot etna 42 

Lakeshore Industries ...... 
Lindly & Company, Ine. ... 

Millen; James MPs Cos Dre ic.crcscsonecsccseeccumtecstuareeasnoeeeegs 6 
Mosley  WheetvOnies: sacisncsys-csseveapseckoseceeseeoneons anv pee oem 26 

National: Company), In 6. vicseccsseeteccscteeveseeanesrnce 72, Cover 3 

PAD SP roducts sos. cadwavccassencsa tres tee ee eee ue 
Peak Electronics a 9° 

Radio Apparatus Corporation .......0.ccepcceeeee 
RCA Tube Department .... 
Rider, John F. Publisher . 

Del vVae') stevae ek cvascocateeasteosee tcnssenges eens oe eee 
Trans-World Radio--TV Corp. 
Turner Company, The 

U.S), Crystals; dnes asian ee 55 

Valley Engineering Co. ....1....cee0. 
Vaaro Electronic Engineering Co. 
V & H Radio Supply Co. «0.0.0... A 
Vibronlex Co, Sdn ei sssnuinran ee eee 62 

World Radio Laboratories, Inc. 

MOBILE 
THE 
EASY 
WAY 

UNIVERSAL BUMPER ADAPTER 
FOR MOBILE WHIP ANTENNAS 

Now you can attach Master Mobile and other standard antenna 
mounts to the bumper of your car instead of drilling holes in 
the body. Easily clamps on in a few minutes. Adjustable to ff 
fit most cars. Constructed of 3/16 inch cadmium plated | 
steel. Rustproof. 

P. D. Products Co. 
$6.95 plus postage 224 Gallatin St., N.W. 
money back guarantee Washington 11, D. C. 
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eer 

Feature for feature, dollar for dollar, 550 kes to 40 mes range « calibrated 

nothing on the r rharket even comes amateur bandspread (orS bandspread 

tor short-wave listening) - new miniature 
1 

close to the new NC-98! Compare tubes - an RF stage - two IF stages - edge- 
and: prove it! dompree with crystal ighted dial scales - noise limiter ‘ 

_ filter and an Lae at this modest separate high-frequency oscillator - 
8 position selectivity - antenna trimmer _ 

* “price. No othe offers this, plus these phasing contro! « sensitivity contra : 

performance features: a accessory | socket - 

— 

deme i Mh fy : 
Whether you're a hi-fi:fan'or not; you'll be called 

on as an expert to voice an opinion. We sincerely 

feel we have the finest line on the market and 

we'd like your recommendation. Won't you please 

write for complete specifications? 



sf OF high power output 

at lower plate voltages 

High perveance—a basic design feature of 

RCA power tubes— makes it practical to 

get the power you want at substantially 

lower plate voltage. Here’s how this im- 

portant feature pays off for you: (1) It en- 

ables you to use more reasonable values of 

RCA High-Perveance Ty 
high power at lower plate 

RCA Amplifier Service —Max. Amateur Ratings, Closs C| 

pi-network components, (2) it reduces the DC Plate Input DC Pf 
: Type (watts) Vol 

need for very high-voltage plate trans- eet A 5: Beam Power 40 600 formers and high-voltage-rated filter Beam Power 3 a3 
capacitors, (3) it permits you to use lower- Triode 260 1506 

mor oats Ws ‘ Triede 260 1500 
voltage-rated tank circuits, (4) it simpli- 

: 5 Beam Power 2254 fies your rf and dc insulation problems. Twin Beam Power 50 
RCA High-Perveance tubes—power tri- Twin Beane artes re 

odes and beam power types—are available en 2 
at your RCA Tube Distributor. For tech- tron ene jee 
nical data write RCA, Commercial Engi- 2000 eter epuaid daa oe 
neering, Section 115M,Harrison, N. J. ees 13 

*Totel for tube 

RADIC CORPORATION of AMERICA 
ELECTRON TUBES HARRISON. Nd. 

Sd 


