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BG ANT) CLEAN sse stenat 
There is pride in the ownership of a strong signal 
and every courteous amateur is equally proud of a 
clean signal — a signal that a neighboring amateur 
friend can work close to. 

Three kc is enough spectrum space for good SSB 
voice communication and more just annoys or robs 
a friend of a contact near your frequency. The Col- 
lins filter system, using a Collins Mechanical Filter 
with steep skirts on both sides, strictly limits the 
band width. Uses only the amount of spectrum 
space absolutely necessary. 

Once a clean and narrow SSB signal is generated, it 
must be converted to the desired carrier frequency 
and raised to the desired power level. Properly de- 
signed low level amplifiers and mixers have low 
distortion, but in the driver and final power ampli- 
fier the amount of distortion generated is of concern. 
Rather severe distortion may not degrade the qual- 
ity of your signal to the fellow you are working but 
another amateur near you on the band knows it. 

Most PA tubes can be operated with acceptably low 
distortion, but this is far below their maximum pow- 
er capabilities. Some compromise between power 
output and distortion must be made in tube opera- 
tion. But Collins engineering makes it possible to 
have your cake and eat it too. 

Collins uses RF feedback — an exclusive feature 
of the KWS-1 and KWM-1 — to get maximum tube 
output and efficiency and still keep a clean signal. 
The energy in the distortion products is less than 
one-tenth with feedback than it otherwise would be. 

Any linear amplifier will distort badly when heavily 
overdriven. Collins equipment uses automatic load 
control to keep speech peaks within the capabilities 
of the amplifier and to keep the average level high. 
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The ALC maintains the signal peaks just within the 
non-distortion level. 
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With RF feedback, distortion products are reduced 
and allow a more efficient amplifier. 

It feels good to own a big and a clean SSB signal — 
the kind the Collins KWS-1 and KWM-1 put out. 
Collins KWS and KWM are the only amateur trans 
mitters with these features. 

W. B. Bruene — WOTTK 
Collins Communication Engineering Division Technical Consultant 

For further information, check number 21 on page 206. 



Type Z-1; AIRCRAFT 
3023.5 Ke., .005% 

40, 80 and 160 Meters, PR Type Z-2 
Rugged. Low drift, fundamental oscillators. High activity and 
power output. Stands up under maximum crystal currents. Stable, 
long-lasting, permanenitly sealed.) cicicsssccsosesccsscceseoetecesee $2.95 Net 

20 Meters, PR Type Z-3 
Harmonic oscillator. Low drift. High activity. Can be keyed in most 
circuits. Stable as fundamental oscillators. Fine for doubling to 10 
and 1] meters or “straight, through” 20 meter operation......$3.95 Net 

COMMERCIAL, PR Type Z-1i 
Designed for rigors of all types of commercial service. Calibrated 
.005 per cent of specified frequency. Weight less than 34 ounce. 
Sealed against moisture and contamination. Meets FCC require- 
ments for all types of service. 

SPECIAL TYPES 

ee ae ease, aed $3.45 Net 
Has many uses— 

PR PRINTED OSCILLATOR KIT 

Type Z-1, MARS and CAP 
Official assigned transmitter frequencies in the range. 

Calibrated to .005%. 1500 to 10000 Kc. $3.45 Net 

Type Z-6A 
: FREQUENCY STANDARD - 

: To determine band-edge. To keep the 
VFO and receiver properly calibrated. 

. . $6.95 Net 

Type 2XP 
Suitable for con- 
verters, experimen- 
tal, etc. Same hold- 
er dimensions as 
Type Z-2. 

1600 to 12000 Kc. 

(Fund.) +5 Ke. 
J . J $3.45 Net 

12001 to 25000 Kc. (3d 
Mode) +10 Kc.... $4,45 Net 

ALL PR CRYSTALS ARE UNCONDITIONA 

100 Ke. 

Eachwnii iy: 

Type Z-9 

27.255 Mc., 04% .. 

@ As 100 Kc. Marker 

@ As 1000 Ke. Marker for 
Check Points up to 54 Mc. 

@ As Foundation Circuit for 
Low Frequency SSB Crystals © 

Assembled in minutes, Kit con- 
tains everything but 6BA6 oscil- 
lator. tube and crystal. 

Each . $4.50 Net |» 

VHF Type Z-9R 
For Léar, Narco 
and similar equip- 

Pb ment operating in 
the 121 Mc. region, 
requiring crystals 

Type Z-1 
TV Marker Crystals 
Channels 2 through 
13...... $6,45 Net 

in 30 Mc, range. 3100 Ke. . $2,95 Net 

. . - $4,95 Net 4100 Kc. . $2.95 Net 
: f 4.5 Mc. Intercarrier, 

RADIO CONTROLLED i J. 01% 215965 Net 
ASE 5.0 Mc. Sig. Generator, .01% 2,95 Net 

- $3.95 Net | 10.7 Mc. FM, IF, .01% ... 2:95 Net 

LLY GUARANTEED. ORDER FROM YOUR JOBBER. 

PETERSEN RADIO COMPANY, INC. 
2800 W. BROADWAY e COUNCIL BLUFFS, IOWA 

EXPORT SALES: Royal National Corporati on, 250 W. 57th Street, New York 19, N. Y., U. S, A. 

For further information, check number 1 on page 206. 
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first Annual issue of CQ ready for you. | sure hope you > 

like it. You’ll note that the regular columns are on vacation for a month to make more 

room for articles. And I’ve done everything | can to make sure that all of the articles 

are interesting. If you read ‘em you'll find that they are all excellent. By the time the - 

advertising got through gobbling up space | only had room for 45 feature articles, but 

this is several times as many as any radio magazine has ever had before, so I'm not ed 

complaining. Lessee now, at $1.00 that would be 2.22c per article, or $1 00 for the | 

article that flips you and the rest for free. A bargain? Unless you're subscribed as you res 

should be, and the whole issue only cost you about 30c, which would make it a ridiculous 

bargain. 
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The world’s finest 

H EATH K I T S ham equipment 

in kit form... 

designed especially to 

meet your requirements! 

Heath amateur radio gear is designed 

by hams—for hams, to insure maximum 

“on the air” enjoyment. Good design 

and top-quality components guarantee 

reliability. Heathkits are easy to build 

and are easy on your budget! You save 

by dealing direct, and you may use the 

Heath Time Payment Plan on orders 

totaling $90.00 or more. Write for com- 

plete details. > 

HEATHKIT 

DXx-100 

TRANSMITTER 

KIT ONE 
AND 

> Phone or CW—160 through 10 meters. 

b 100 watts RF on phone—120 watts CW 
—parallel 6146 final. MODEL DX-100 

> pels VFO-pt network output cir $] 8 O 50 Shipped moter freight unless 

otherwise specified. 

> Easy to build—TVI suppressed $18.95 dwn 91994 ies aR = 
Shpg. Wt. 107 Lbs. 

The Heathkit DX-100 phone-CW transmitter offers features far beyond those normally received 

at this price level. It has a built-in VFO, built-in modulator, and built-in power supplies. It is 

TVI suppressed, and uses pi network interstage coupling and output coupling. Matches antenna 

impedances from approximately 50 to 600 ohms. Provides a clean strong signal on either 

phone or CW, with RF output in excess of 100 watts on phone, and 120 watts on CW. Com- 

pletely bandswitching from 160 through 10 meters. A pair of 1625 tubes are used in push-pull 

for the modulator, and the final consists of a pair of 6146 tubes in parallel. VFO dial and 

meter face are illuminated. High-quality components throughout! The DX-100 is very easy 

to build, even for a beginner, and is a proven, trouble-free rig that will insure many hours of 
enjoyment in your ham shack. 

HEATH COMPANY BENTON HARBOR 12, MICHIGAN 

A Subsidiary of Daystrom, Inc. 

For further information, check number 2 on page 206. 
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HEATHKIT D xXx = 35 

TRANSMITTER KIT 

SHONE AND CW 

This transmitter features.a 6146 final amplifier to 
provide 65 watt plate power input on CW, with 
controlled-carrier modulation peaks up to 50 watts MODEL DX-35 
on phone. Modulater and power supplies are built Shpg. Wt. 
in, and the rig covers 80, 40, 20, 15, 11 and 10 $56” DALE 
meters with a single band-change switch. Pi net- se 
work output coupling provides for matching various. $5.70 dwn., $4.78 mo. 
antenna impedances. Employs 12BY7 oscillator, 
12BY7 buffer and 6146 final. Speech amplifier is 
a 12AX7, and a 12AU7 is employed as modulater. 
Panel control provides switch selection of three dif- 
ferent crystals, reached through access door at rear. 
Panel meter indicates final grid current or final 
plate current. A perfect low-power transmitter both 
for the novice or the more experienced amateur. 
A remarkable power package for the price. The 
price includes tubes, and all other parts. necessary 
for construction. Comprehensive instruction man- Tremendous dollar value—easy to 
ual insures successful assembly. build. 

Phone or CW—80 through 10 
meters. 

65 watts CW—50 watts peak on 
phone—6146 final amplifier. 

Pi network output to match various 
antenna impedances. 

nat, Me ty fea, A 

SraND NEW) pearukir LI2e-2O 

Cw TRANSMITTER KIT 

p Designed exclusively for CW work. 

b 50 watts plate power input—80 through 10 meters. 

Pi network output circuit to match various antenna 
impedances. 

> Attractive and functional styling—easy to build. 

| 

MODEL DX-20 Here is a straight-CW transmitter that is one of the most efficient 
: rigs available today. It is ideal for the novice, and even for the 
: S$ 3 ah advanced-class CW operator. This 50 watt transmitter employs 
: a 6DQ6A final amplifier, a 6CL6 oscillator, a SU4GB rectifier 

: and features one-knob bandswitching to cover 80, 40, 20, 15, 
Are ae ie lia 11 and 10 meters. It is designed for crystal excitation, but: may 

Ae hah i “f? be excited by an external VFO. A pi network output circuit is 
| employed to match antenna impedances between 50 and 1000 

ohms. Employs top-quality parts throughout, including “potted” 
transformers, etc. If you appreciate a good signal on the CW 

: bands, this is the transmitter for you! 

HEATH COMPANY BENTON HARBOR i2, MICHIGAN 

A Subsidiary of Daystrom, Inc. 

For further information, check number 3 on page 206. 
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HEATHKIT VFO KIT 
MODEL VF-1 

Covers 160, 80, 40, 20, 15, 11 and 10 meters 
with three basic oscillator frequencies. Better 
than 10 volt average RF output on fundamen- 
tals. Requires 250 VDC at 15 to 20 ma, and 
6.3 VAC at 0.45A. Incorporates regulator tube 
for stability and illuminated frequency dial. 
Shpg. wt. 7 lbs. $1.95 dwn., $1.64 mo. $19.50 

HEATHKIT GRID DIP METER KIT 
MODEL GD-1B 

Continuous coverage from 2 mc to 250 mc with 
prewound coils. 500 ua panel meter for indica- 
tion. Use to locate parasitics, for neutralizing, 
determining resonant frequencies, etc. Will 
double as absorption-type wavemeter. Shpg. 
wt. 4 Ibs. $2.00 dwn., $1.68 mo. $19.95 

HEATHKIT ANTENNA IMPEDANCE 
METER KIT 
MODEL AM-1 

The AM-1 covers 0 to 600 ohms for RF tests. 
Functions up to 150 mc. Used in conjunction 
with a signal source, will determine antenna 
resistance and resonance, match transmission 
lines for minimum SWR, determine input im- 
pedance, etc. Shpg. wt. 2 lbs. $1.45 dwn., 
$1.22 mo. $14.50 

(0) HEATHKIT “\Q’’ MULTIPLIER KIT 

MODEL QF-1 
Functions with any receiver having IF fre- 
quency between 450 and 460 kc that is not 
AC DC type. Operates from receiver power 
supply, requiring only 6.3 volts AC at 300 ma 
(or 12.6 vac at 150 ma), and 150 to 250 vde at 
2 ma. Simple to connect with cable and plugs 
supplied. Provides extra selectivity for separat- 
ing signals, or will reject one signal to eliminate 
heterodyne. Effective Q of approximately 4000. 
Shpg. wt. 3 Ibs. $1.00 dwn., $.84 mo. $9.95 

This receiver covers 550 ke to 30 mc in four bands, 

and is ideal for the short wave listener or beginning 

amateur. It provides good sensitivity and selectivity, 

combined with fine image rejection. Amateur bands 

are clearly marked on the illuminated dial scale. 

Features transformer-type power supply—electrical 

band spread—antenna trimmer—separate RF and 

AF gain controls—noise limiter—headphone jack— 

and AGC. Has built-in BEY He reception. 
Shpg. Wt. S. 

Aedes alan CABINET: Fabric covered 

$ 95 cabinet with aluminum panel 

2 9 as shown. pate Pana 

' : ping Wt. | Sea wn., 

alicena ioety $.42 mo. $4.95 

$3.00 dwn., $2.52 mo. 

HOW TO ORDER... 
It’s simple—just identify the kit you 
desire by its model number and send 
your order to the address listed below. 
Or, if you would rather budget your 
purchase, send for details of the Heath 
Time Payment Plan for orders totaling 
$90.00 or more. 

HEATH COMPANY BENTON HARBOR 12, MICHIGAN 

A Subsidiary of Daystrom, Inc, 

For further information, check number 4 on page 206. 
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EDITORIAL .. . 
WAYNE GREEN 

...de W2NSD 

Nice Guy 

Look fellows, I try to be a nice guy, but 
I’m all trapped in my environment just the 
same as you are. Whenever I ask someone how 
come he doesn’t put up a better antenna, 
build a better transmitter, or like that, I get 
the same answer: “Gee, I don’t have time.” 
It’s the same with me. I have, for a group of 
psychological reasons which I defy anyone 
to fathom, settled into an unusual pattern of 
living. It is pretty -hectic overall and as you 
might expect very little gets done thoroughly. 

Take the mail for example. For the most 
part I get it within a day or two after it is 
delivered to the CQ office. Then I read it 
over and at the first opportunity answer the 
simpler and more pressing items. The others 
either get answered while I am working over 
a bunch of weeks old letters trying to catch 
up or else finally get filed with the hope that 
the fellow really didn’t expect an answer. 

Where’ does all the time go? Well, I’ve sort 
of stayed clear of my private life. For one 
thing I have been accused too many times 
of talking about myself and have gotten over- 
sensitive about it. For another, in our society 
it is supposed to be a good thing to be modest. 
So why should I go into print and make 
85,000 readers hate me. 

Tell you what. All youse guys what are 
sitting around waiting to write and tell me 
what a no good bum I am may now turn the 
page and find less provocative subject matter. 
Even if I am as stupid, dumb, idiotic, dopey, 
etc., as you say I am, I don’t like to read 
about it. To me I am just a guy sitting at a 
typewriter in a cluttered room in Brooklyn. 
On every side are frustrations . things 
which need attention. My life is surrounded 
by hobbies, any one of which could easily 
take my full time. My major hobby is, and 
has been for over twenty years now, Ham 
radio. 

The rest of my time is spent with things 
like horseback riding (I’m tempted to show 
you a picture of my horse), water skiing (in 
the summer, skin diving, dating (I’m still 
single, gals), flying (small seaplane), boating, 
mountain climbing, speilunking (rare), hamfest 
and conventioning, traveling (mainly to 
places with good skin diving), reading, listen- 
ing to hi-fi, showing color slides, plus the 
more prosaic pursuits such as movies, TV and 

NEVER SAY DIE 

work. Work? Well, if you call editing a maga- 
zine devoted to your major hobby work, then 
I work. It’s a lot of fun most of the time and 
a gosh awful grind the rest of the time . 
like the two days I had to spend on the Save 
Eleven Contest results. 

Just putting out the magazine is quite a 
job, but fortunately I have an able assistant 
who takes care of the dirty work. I’m kept 
busy reading the submitted manuscripts, an- 
swering letters, taking care of the Editorial, 
Letters to the Editor Column, QSL Contest, 
Puzzler, New Products, Subscription Ads, 
Table of Contents, Hamfests, and CQ Tested 
items. Plus an unlimited number of special 
projects like handbooks, hot news items that 
have to be chased down, new FCC legislation, 
certificates, and even visits to some of our 
advertisers. The number of things that come 
up in a week would amaze you. I lay out ads, 
I take photos for our cover (September) and 
even for the advertisers at times. I consult 
with manufacturers on new products . . 
even to the extent on occasion of doing some 
of the engineering that he should have done 
in the first place. This is not a complaint, I 
just wanted you to get the picture. I like my 
life this wav. 

The next time you find yourself in dis- 
agreement with me I’d appreciate it if you 
would let me know, but try not to be insulting 
about it. An editor should have a thick skin 
and be insensitive to complaints for it is ab- 
solutely impossible to please everyone. I’m 
sensitive. What’ll I do, take pills? Be sparing 
with the praise too, for I tend to get puffed 
up and more difficult to push around when 
flattered. And I, like everyone else, believe 
implicitly anything good you tell me about 
myself. The complaints have been few, usually 
running to one or two highly insulting letters, 
and one well-taken point per month, thank 
Heavens. 

ARRL 

Now, while I’m still running on truth 
serum, I’d like to try to straighten things out 
about CQ and ARRL. If you will look back 
through the last three years’ issues of CQ 
you will find very little that could be con- 
strued as being anti-ARRL. It was my policy 
when I took over as editor of CQ to stop all 
that sort of thing. To the best of my knowl- 
edge this has not cut any ice with the Head- 
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quarters Gang for I have still had to suffer 

the indignity of being invited to speak at 

ARRL Conventions only to be told at the 

last minute that orders from the Top are that 

I am not to speak. This was particularly 

frustrating and infuriating at the San Fran- 

cisco Convention last year after I had flown 

all the way out there just for that purpose. 

The San Antonio Convention this July 

broke the ice. I don’t know how they man- 

aged it (I heard that there was quite a battle), 

but I turned out to be one of the main speak- 

ers and held forth for over an hour before 

almost the entire convention. I want to thank 

all of the fellows who took the time to seek 

me out later and compliment me on the talk. 

I particularly enjoy getting such an oppor- 

tunity for there are quite a few things that 

I have to say that I really can’t write- here 

in CQ. 
But I didn’t get invited to the National 

Convention this year. This turned out to be 
fortunate, in a way, since I managed to be 
up on Mt. Washington at the right time to 
make news instead. Bigger news than the con- 
hee as far as the papers were concerned, 

i! 
My attitude is this: sure, I disagree with 

the ARRL on many things, but it is the only 
radio club we’ve got so why tear it down. 
Maybe I ought to run for Director, eh? Relax, 

Hartford, I’m kidding. 

The HARC 

The Houston Amateur Radio Club was 
nice enough to invite me over for a special 
meeting and I had the pleasure of getting up 
before the group and talking for about an 
hour and a half (an hour and thirty-one min- 
utes many of them told me afterwards). 

THE NO. 37001 [Continued on page 22] 

SAFETY TERMINAL 
An old favorite in the line of exclusive 
Millen "Designed for Application” products. 
Combination high voltage terminal and 
thru-bushing. Tapered contact pin fits firmly 
into conical sccket providing large area, 
low resistance connection. Pin is swivel 
mounted in cap to prevent twisting of lead 
wire. Easy to use. 4’ 0.d. insulation high 
voltage cable fits into opening in cap. Bared 
conductor passes thru pin for easy soldering 
fo pre-tinned tip of contact plug. 

@ 
Standard 37001 available in either black or 
red bakelite. No. 37501 is low loss mica 
filled yellow bakelite for R.F. applications. 

Roth Jones, VK3VG turned up in New York 

recently and paid a visit to the CQ offices. 

Roth has been responsible for the series of 

stories on Australian Antarctic expeditions. 

<For further information, check number 5 on page 206. 
 ] 
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Ilumitronic Engineering has developed a complete, versatile series of air core inductors designed especially for the amateur rig, or for 
prototypes of RF transmission equipment. These coils may be used for pi output circuits, conventional LC output circuits, interstage and 
oscillator circuits. The series consists of a standard coil type, a variable pitch type, and an indented type, in a range of diameters from 
Y inch to 3 inches. All Air Dux® coils ore constructed of tinned (silver or formvar) copper wire wound on large low loss polystyrene rods 
for the highest mechanical strength and lowest electrical losses. 

Wade edes . Sound 
iia EN 

yyy 
YT 72 Ke 

air dux® 

air dux coils © 

indented air dux® vari-pitch air dux® 

Cat. No. Diameter Turns Length Wire Net = = 
“TYor'F” in inches pertnch of Coil Size torent Price indented air dux® 

0.18 Dia. Wire Length Mtg. L 
tes ‘ Le 0.39 Cat. No. in’ Size of Coil Centers uh. Net 
408 Vp 8 2 18 0.71 35 816A 1 18 36 3% 18 98 
ae ae . Ae ; 1014A 1% 18 2754, 3% 18.3 1.25 
432 32 24 11.3 1212A 1% 16 2% 3% 18.3 1.50 

1411A 1% 14 2% 3% 18.0 1.70 
ri 4 6 “ei 1609A 2 14 3 356 18.1 1.85 
SOs : 3 i 18 11 2007A 2% 12 3% 4 18.6 2.25 
510 %e 10 18 1.6 40 1 2406A” Sg 3 10 35%, AY 18.7 2.85 
516 16 20 4.3 , 

532 32 24 17.3 vari-pitch air dux® 

ee 94 : 6 iar 820D10 1 18 3M 3% 18 1.05 
608 s 8 ‘ 18 1.52 1212D6 =«-1% 14 3'%, 4% 18.6 1.75 
10 "4 10 18 2.38 459 1608D6" 2 12 AY. 4% 18.1 2.45 

: 2008D5 21 12 3% 4% 18.2 2.80 
wa 3 nel Som oa 2408D4 3 10. ja) Sage Asem e a ka SO 
804 4 16 1.02 5 ae 806 6 18 2°33 air dux balun 

808 1 8 3 18 4,1 60 
aay ie oe Fake Air Dux® Balum coils may be used for 
832 32 24 66.3 impedance matching in both transmit- 

ters and receivers without adjustment 
ible 4 Le ir from 10 through 80 meters. iy 

1008 14 8 10 16 238 1.45 No. Description Net Ea. 
1010 0 18 F Coil with 
1016 16 20 94.0 B2009 hardware 3.36 

1204 4 14 8.3 Mounting 

1208 «1 3 10 1 336 1.55 si a a 1208 2 8 33. : i : 
1210 10 18 52.0 oon ad 
1216 16 20 134.5 : : y 

1404 4 14 11.2 SPIRAL WRAP: 
1406 6 14 25.1 i 
1408 134 8 10 be aie 1.65 Spirally ‘cut polyethylene tubing for 
1410 10 : BAe is rae 16 18 179.0 cabling loose wires into neat cables for 

production or prototypes. Available in 

toe C i, ese Y%4" and %" O.D. in four colors: white, ie 
1608 2 8 10 14 Pegs 1.75 black, red and blue. aA 
1610 10 16 89.5 b 
1616 16 18 232.0 ae line 

2004 4 12 22.3 
2006 2V: 6 10 12 49.6 1.90 LADDER LINE hy 

2008 j 8 14 88.6 Extremely low loss transmission line for 
2010 | 10 16 142.0 TV, amateur, and commercial use. 
2404 4 10 31.5 Formvar copper wire molded by exclu- 
2406 6 12 71.0 i cess in polystyrene spacers for 408 3 5 10 ae orn Bees pice Braces polystyrene, spacers tof 
2410 10 14 198.0 maximum strength. In individual se 

Silver and formvar available at additional cost 

Write for complete brochure 

reeling cartons in lengths from 30 ft. 
to 250 ft. 

illumitronic engineering 
sunnyvale california 

For further information, check number 8 on page 206. 
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len TORE ee 
OPERATOR 

__License Exams _ 

License 

Exams 

“GET YOUR FCC TICKET 

FREE 

Get this 
Amazing 

IN A MINIMUM OF TIME! 

Booklet 

r=TELLS HOW... 

12 

1. Tells how thousands of brand-new, bet- 
ter paying radio-TV-electronics jobs 
are now open to FCC License Holders. 

2. Tells how we guarantee to train and 
coach you until you get your FCC 
License. 

3. Tells how our amazing Job-Finding 
Service helps you get the better paying 
job our training prepares you to hold. 

MAIL COUPON NOW! 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk COQ-34, 4900 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 

I want to know how I can get my FCC ticket in a mini- 
mum of time. Send me your FREE booklet, ‘‘How to Pass 
We patios See (does not cover exams for 

ateur cense), a8 well as amazi Ue - 
cessful Electronics Training.’’ Piet diatribe 

GOLDY ick. sect teckccseed PATH Ses ios Wigtinvae cicestacas Zone.......... Statedicaccene 

FOR PROMPT RESULTS SEND AIR MAIL 

. tee a tuition rates to members of the U.S. Armed Forces 

e CQ e November, 1957 ° 

reel steep, so beem not at foo much angle. 

That nite figyouring dimensions, how many 

elements will be having, and just where to 

placing paynt. Even measuring size of roof 

on barn by walking around same. Checking 

to making certainly having enuf wire to feed- 

ing beem, and before going to bed are. mixing 

up five-gallons can of paynt. 

Next morning, britely and erly, are up on 

roof of barn. Are running into little trubul 

making paynt join where shingles overlapping, 

but by putting on plenty paynt at each joynt 

seeming to getting good conecshun. By middle 

of afternoon having all elements nicely in 

place and are screwing feeder wires into roof 

and dawbing with more paynt. pais | 

Running into shack and checking hole thing 

with SWR meter and finding have one-to-one 

raysho. Sacremento!! but this are 1/c geenyus 

idea. Hooking up eggsiter to antenna and are 

so ankshus to getting on air I calling seek-you. 

Quick as wink getting answer from amchoor 

in Ohio, and he giving me plussedy-plus report. 

I telling him to holding on while I increes- 

ing powder. Hooking up Arizona Kilowhat to 

feeders and talking to him, asking howcomes ~ 

I doing now. He coming back and saying I are 

strongest signal on Hon. Band and what are 

I using. 
On acct. that reely what I wanting him to 

asking, I going on and explaneing for abouts ~ 

ten minutes just how grate an idea | are having, 

and how I doing it. As turning it back to him, 

I heer him calling me. He sineing, I going 

back. Listening, and he not heering me. Look- 

ing at plate meter. Hokendoke!! it are off- 

scale—something happening to antenna. 

Running like furies out to barn before 

getting there heering Itchi’s cows yelling like 

wounded bulls. One cow can making plenty 

noyse, but heering eleventeen cows—Hon. Ed., 

it are horrendus. 

As are rushing in barn door something reel 

hot are hitting me on top of Hon. Hed. Look- 

ing up, and seeing that roof are dripping, from 

insides!! I are just beginning to figyouring out 

what are happening, when Hon. Brother Itchi 

coming thru door and yelling at me to help- 

ing him getting cows out. 
Hon. Ed., no use boring you with all the 

grewsome detales. Are you knowing that 
asbestus shingles not having much asbestus 
in—they mostly tar? Are you knowing that 
tar having nice loss at radio freakwencies? 
Asbestus shingles not burning, but they shurely 
melting like sixties. 

So, not having muchly to do for sixty days. 
Yes indeedy, after I getting tar spots off backs 
of eleventeen dozen cows, and nailing up new 
aloominum roof on barn, I not having any- 
thing to do. Say, Hon. Ed., you thinking that 
if I supporting that aloominum roof on in- 
sulators, I could using it as top-loded beem? 

Respectively yours, Hashafisti Scratchi 



The New Ideas in 
communications are 

born at hallicrafters 
Brilliant performance! The SX-99 receiver fea- 
tures broadcast coverage 540-1680 kc plus three 
S/W bands, 1680 kc—34 mc. Bandspread cali- 
brated over 10, 11, 15, 20, 40, 80 meter amateur 
bands. Antenna trimmer, ‘‘S’’ meter, crystal 
filter. Seven tubes plus rectifier. Black cabinet, 
silver trim, piano hinge top. Model SX-99— 
$149.95 

Incomparable value! SX-100 Selectable Sideband YC 
Receiver proved best for your money by far in 
its field. ““Tee-Notch’’ filter provides stable non- 
regenerative system for rejection of unwanted 
heterodyne. Notch depth control; antenna trim- 
‘mer; 100 ke quartz crystal calibrator. Logging 
dials for both tuning controls. Freq. range: 
538-1580 kc; 1720 kc—34 mc. Model SX-100— 
$295.00 

New heavyweight champion! Rugged is the word 
for the SX-101 receiver—and it’s all amateur. 
Heaviest chassis in the industry. Full gear drive. 
Complete coverage of 7 bands: 160, 80, 40, 20, 
15, 11-10 meters. Special 10 mc. pos. for WWV. 
Tee-notch filter. S-meter functions with A.V.C. 
off. Selectable side band. Model SX-101— 
$395.00 

Cleanest signal on the air! Hallicrafters new HT-32 
transmitter brings you a new standard of clarity 
with two exclusive features: (1) 5.0 mc quartz 
crystal filter—cuts unwanted sideband 50 db. or 
more; (2) new bridged-tee modulator, temp.- 
stabilized and compensated network provides 
carrier suppression in excess of 50 db. SSB, AM 
or CW output on 80, 40, 20, 15, 11-10 meter 
bands. High-stability gear-driven V.F.O. 144 
watts peak input. Ideal CW keying and break-in 
operation. Model HT -32—$675.00 

New ceramic tubes! Ultra-compact new HT-33 
kilowatt amplifier accents performance and de- 
pendability with costlier ceramic tubes—another 
Hallicrafters first. 100 watts greater plate dissi- 
pation. Greater overload safety. Unsurpassed 
ruggedness. More features: six amateur bands, 
80, 40, 20, 15, 11-10 meters; simplified tuning; 
low drive requirement; quieter operation from 
low speed blower. All control leads filtered. 

- Model HT -33—$775.00 

Export Sales: International Operations 
Raytheon Mfg. Co., Waltham, Mass. 

: h The 

= allicrafter S 
Available on convenient terms Company 
! from your radio parts distributor Chicago 24, Ill. 

For further information, check number 9 on page 206. 
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Illustrated below is a new “helicop-hut” installation 

complete with SSB & RTTY transmitting and recetv- 

ing terminal equipment. 

The “helicop-hut,” as designed and manufactured 

by Craig Systems Inc. of Danvers, Mass.; is easily 

transported by helicopter and other prime 

movers. 

It is interesting to note the number of TMC commercial products which - 

bear armed services nomenclature in this installation such as— 

GPR-90 Receiver R-825/URR 

MSR Mode selector CV-591/URR 

FFR Receiver (fix tune) AN/FRR-49(v) 

SBE-1 Sideband Exciter AN/URA-23 

PMO : Variable precision Oscillator 0-459/URT> 

YOU CAN DEPEND ON IF! TMC MEETS ITS PUBLISHED SPECIFICATIONS. 

14 e CQ e November, 1957 
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igre 

just 

another 

way to 

deliver 

TMG 

STATION 
anywhere : 

inthe world!!! 
The Series 5800 Station shown below can also he easily 
transported by helicopter in crated form. 

Provides a complete SSB, AM, CW, MCW and FS Transmitting and 
Receiving facility. Continuous frequency coverage 2 to 32 mcs hand-: 

switched. Up to 1100 watts output CCS. | 
Modes of operation: Single Sideband, Two Independent Sidebands, 

Double Sideband (all with adjustable carrier insertion), Conventional AM, 
Moduplex, FM, CW, MCW and Diversity Frequency Shift RITY. 

COMPLETE BULLETINS 

AVAILABLE ON REQUEST 

The TECHNICAL MATERIEL CORPORATION 
IN CANADA Main Office: MAMARONECK 

TMC Canada Ltd., Ottawa, Ontario NEW YORK 

For further information, check number 10 on page 206. 
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@ weighs less than 1 oz. 

® dia. is less than 1 in. 

Dust off those pet projects of yours that 

have been side-tracked for lack of the right 

sub-miniature rotary switch. The PS-100 is 

ideal for band switching, ultra-small elec- 

tronic equipment, transistor circuits, and 
a host of other sub-miniature designs. 

Its deluxe 14” thick ceramic sections 
repel surface moisture. The PS-100 offers 
up to 3 sections, 12 positions each. Make 
and break, resistance load, .5 amp. at 6 
volts d.c.; 100 milliamp. at 110 volts a.c. 
Current-carrying capacity, 5 amp. 

Military, commercial, and industrial de- 
signers swear by it. You'll like it. Ask your 
distributor about the PS-100. It’s illustrated 
on page 11 of Catalog 30. If you don’t have 
a copy, ask for one. Or write to Centralab. 

954K EAST KEEFE AVENUE » MILWAUKEE 1, WISCONSIN 

in Canada: 804.Mt. Pleasant Road ® Toronto, Ontario 
P-4558 

For further information, check number 11 on page 206. 
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The YL Fights Back 

Sir, 

Most husbands, I’ve been led to believe, are consider- 

ate enough, but that OM of mine most certainly never 

was! He turned into one of those Ham “Monsters” and 

began to forget to kiss me when he came home from 

work. He never asked me how my day went, or how the 

children were. He would just rush in the door, and make 

a bee-line for that trash-pile he calls a radio shack. He 

would lock all his doors, throw a bunch of switches, and 

fill his ears with wild, nerve-racking sereeches. 

I remember one particular day when he came home 

and followed the procedure outlined above. I had dinner 

prepared, and it was all ready to put on the table, so 

I sat down and began to figure a way to get him to 

come out to eat. Just for laughs, I thought I would try 

calling him for a change. 

“Dinner’s ready, Darling!’? I casually sang. I cocked 

my ears to hear through all the QRM in the shack, and 

presently the locks moved, and the door swung open. 

To my utter amazement, the OM burst forth. 

“Have you seen my soldering gun?” he asked. Looking 

past me, he spotted the gun on the chair by the table. 

He darted forward, snatched the iron, and disappeared — 

back into his hole before I could protest. 

“Your dinner’s getting cold, Baby Doll,’ I called 

sweetly. He answered by turning up the receiver again 

full blast. I began to get a little shock. 

“Ke—! Here is ur XYL—Calling and sitting by!’ I 

stuck my ear to the door to see if he copied. 

“Sorry, OM,” he was saying politely, “Little QRM on 

you that time. Better give me that again.”’ 

A trifle irritated at this point, I went into the kitchen, 

and returned with a hammer. Being a little familiar with 

the code, I very lightly tapped out “CHOW” on the 

shack door, splintering the panel. I listened. 

“Gan’t copy, OM .. . some lid is sending cw on ur 

frequency.”’ 

Still undaunted, I retreated to reorganize my attack. 

Deciding on a new offense, I grabbed the scissors from 

the sewing machine drawer, and zipped out the back 

door. His transmission line was no problem at all for 

my pinking shears, and it gave easily after two snips. 

Smiling coyly at my genius, I raced back into the house 

to see my results. After hiding the shears, I waited at 

the dining room table. He would be sauntering out in 

no time, I calculated. I waited a few minutes, but still 

no sign of the beast from 50 million eycles. I snuck up 

next to his door again, and put my ear to the keyhole. 

“I was in QSO with a guy down on forty a few 

minutes ago,” he was saying, “but the band folded sud- 

denly, so here I am on six.” 

To heck with dinner. I got myself a ticket, and now 

have a rig sitting where the dining room table used to 

be. Once in a while I have a QSO with the OM. He’s 

not such a bad guy once you get to know him. He does 

have his faults, though. It seems he always wants dinner 

when the skip is in. 
K6BNU 

Los Angeles, Calif. 

ZL Special 

Dear Wayne, 

I have received so many requests for construction data 

on the antenna in use here at my station that I thought 

it may warrant a letter to you for possible publication 
in some future issue of CQ Magazine. 

The heap of plumbing atop a 382 foot telephone pole 

in back of the shack is a Double Folded Dipole, Zed El 

Special, rotary beam. It is designed for twenty meters, — 

but a strange and welcome discovery reveals that it 
loads beautifully on ten and with care, produces a pat- 

(Continued on page 20) 
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4 | Sounds se on SSB W PRKS 100%, 

| le a an it Very fe ae ; - ~ 

“Wall ple LOOKS REAL GOOD! on 

US: EB’ ri FINE © = 
a KMANSHIP — Baas C 

LIKE IT OK! | 

WONDERFUL =! Slat | waite, for itt 

A Lot FO oR ‘22? SELECTIVITY 

OMPACTNESS 

Loge los jeas 
WHAT MORE CAN WE SAY, EXCEPT— 

| Get yourself an 

1-1C) -110) 
as soon as 
possible! 

*Telechron clock-timer, 
$10 extra 

8 Sand for complete details. Ask for Bulletin Qiisz. 

] sASMATO Ny 
® eae Nee eats pale ips el pe Rai, ay MN he ip th Y. 

Established 1910 

For further information, check number 12 on page 206. 
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Last year we contributed to 

WRAPPED | the happiness of many a 

and 
Ham Radio Shack, sending 

DELIVERED! © p S | International units made to 

exacting standards, to a great 

number of people as 

Christmas Gifts. Now, as ae | 

an early gift suggestion, | 

we offer the following: 

i= 

a 

-12 TRANSMITTER 3300-7300 ke 
Only 3%.” x 6” x 3%”... makes many 

DX contacts with careful operation under 

good conditions. Pi-network output enables 

operator to couple into almost any type 

antenna, Low drive oscillator with International FA or F-6 

crystals; may be used in close tolerance applications. 12BH7 

Oscillator-buffer and 5763 final. Power requirements: fil- 

aments 6.3 VAC @ 1.35 amp. Plate supply 350 volts dc @ 

50 mils. Separate B+ input connection to final for addition 

of modulation. Crystal frequency same as output frequency; 

uses straight through operation! 

T-12 Wired with tubes and one 80 

or 40 meter crystal (Specify) KC $15.95 

4 (Kits for assembly also available) 

FCV-2 CONVERTER 2 Meters 
\* Model 50 - 6 Meters ° Model 144 - 2 Meters 

“ A 6U8 tube is used as oscillator-mixer. Cascode r-f 

amplifier using 6BQ7A. IF outputs available from broad- 

cast band through 30MC, Designed to mount in a 

standard 3 x 4 x 5-inch minibox. 

Kit with crystal (less tubes)......-........002--$12.95 

Wired with crystal and tubes................ 17.95 
vl 

NVFA-1 CASCODE PRE-AMPLIFIER 
For 2 Meters and 6 Meters, using the 6BQ7A in a low noise circuit. Designed 

to mount in a standard 3 x 4 x 5-inch minibox. 

Kit, less tubes............cccccesecccsserscccncesssceeescceconscenecesenncnaneerecsensennaeenens $ 4.75 

Wired, with tubes...........-cecesceeesceecconecnnecensennenenes Sad aut een sence dee seceame 6.95 

For use between converter and receiver. Uses 6AH6 

IFA-10 1.F. AMPLIFIER type tube. Available for I-F ranges from broadcast band 

through 30MC. Designed to mount in a standard 3 x 4 

x 5-inch minibox. 
Kit, less tube...i...05..-:-s.acecuseneeenaneeeeen eee ee eat. 

Wired, with tube........... 

Se 

For further information, check number 13 on page 206. 
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TMS-500 Coaxial Switch 
Makes Easy Change From Cable Video 
to Air Reception! 

¢+/° OuTsipe 
ANTENNA TO CABLE 

ANTENNA 

PROVIDES HIGH DEGREE 
OF ISOLATION! 

The New TMS-500 Coaxial Switch, for Cable Video or Air Reception 

to a Single Television Receiver, provides an exceptionally high degree 

of isolation with no interaction between two incoming signals ... makes for precise switch- 

ing of either of two RF signals to a common output. (Now being installed as part of the 

“World's First Telemovie"’ service, bringing the theatre's finest, first-run movies into the home 

via television), 

DATA : 

Nominal tmpedanices:2.5.2.5.::..0.2..c0s.ssedeeccaeses- bez 75 Ohms 

VID VI Resmerte Ceel pee chat aa. tueeS. aor spa sidaun: Less than 1.2 

ROSDONSCR A to concoction. ab otk Sos oRS: Flat .0 to 250 MC 

TSErtZONNCOSS Soe scet tices oF oe les Ah Less than 0.5 DB 

fsolahion semen Cable to Cable, at least 80 DB. 

Either Cable to Set, from Open Position, at 

ain least 65 DB, 

" Connections............ Coaxial Cable RG-59/U Solderless 
MOURTING: 028 notte Two Single Hole Clip Brackets 

TMS-500 Coaxial Switch.......... $9.50 — 

on TMT-400 Twin Lead Pigtail.........-..::ceeee 2.10 

ae 4 TMT-700 Screw Terminals..........-..:0eccessee+e 2.50 

eT Band Passat nei te Sica ury, 4! 20 MC to 250 MC 
Impedance..............0..-.+- 75 Ohm Cable/300 Ohm Set 

VSWR teed ce eee ee SG Nee Jon carese Less than 1.2 

Fittings.......... ism oe RG-59/U Solderless Connectors 
” . . ” 

Transformer Dimensions................ 1” dia. x 1%" long 

Cable Taps, Printed Circuit Units, etc. are sold direct 

for fastest service . . . shipped prepaid when cash 

accompanies order Otherwise C.O.D 
TMT-700 TMT-400 

ry e 1 
yint ne 

4 7? e Lin 4 HOW TO ORDER: Electronics Coaxial Switches, 

For further information, check number 13 on page 206. 
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For further information, check number 14 on page 206. 
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Letters [from page 16| 

tern similar to a dipole on fifteen. Test instruments not 

being available at this QTH, I can only make estimations 

as to operating data and pass them on as they appear 

to me. Forward gain is in the vicinity of 10 db, front 

to back 20 db, fed directly with 72 ohm coax and the 

dimensions given later best for around 14.2 mcs. Some 
of the fellows that have used beams similar to this one 
will probably throw up their hands and say the rear 

element shouldn’t do a thing since it isn’t long enough! 

But, consistent signal reports of the highly flattering 

variety establishes a pretty good argument at this end! 
I respectfully submit the calls of W1JFG, W2BND, W2- 
KFA, W2KW, W4HBQ (I could go on!) as references to 

the foregoing statement. ? 

Follows a schematic and the dimensions of the Zed El 

as used at DL4SK. In case some of the experimenters try 
this beam out for test purposes, I would be very in- 

terested in hearing the results of the tests using the 

dimensions given. Incidentally, I’ll be returning to the 
States by the 15th of July and my address there is, 1115 
Little Bay Avenue, Norfolk 3, Virginia. 

Let’s hear from some other Zed El users! 2 
Ira B. White, Jr. 
DL4SK, W4BGP 

Dear Sir: 
Here’s a picture that may need a bit of explanation. 

Two cars with the same license number and both in 
operation ? 

Well, it’s legal, just the same. The black one is a 

1956 plate and the white one is for 1957. In this state, 
new plates go on and old ones come off any time be- 

tween March 15 and April 15. This picture was taken on 
April Fool’s Day, but actually we weren’t trying to fool 
anybody. ’ 

Julian S. Hatcher, W4RNQ 
Falls Church, Virginia 

Forgotten (?) Band 

Dear Wayne: ; 

Just thought I’d drop you a line to tell you that 
really enjoyed your informative article “SWLing And 
The Forgotten Band,’ in the August CQ. 

As an actual user of this segment of the radio spec- 

trum, I can attest to the magnitude of interesting 

(Continued on page 207) 



new, improved 

PIERSON KE-93 
commu ni Ca ti Ons F ecei ver ine he any the band in 

use. Indirect lighting provides 
“non-glare fealty. of large 
legible lettering. : 

» Plated satin finished panel 
__ styled to match the most 
panes Car interior. 

‘Each ham band spread over 

entire oe of dial. 

e Extreme selectivity and | 

pity : 

© Size: 6” wide, 5” high, 
a deep. 

e Rigid construction, die cast 
_ panel and turret housing. 

e Highly eHectve noise silencer 

and squelch circuits o new 

design. 

_ @ Provisions for external 

S meter. 

e Controls in most practical and 
convenient operating panel 

_position for mobile operation. A Full-Fledged 12-Tube All-Band 
Communications Receiver In A Small, Mobile Package! 

Built to outperform existing mobile receivers, 
| the Pierson KE-93 equals and surpasses 
| many receivers of the large console variety. ° 
! Extremely small and compact, the KE-93 
| Receiver is designed for either mobile or fixed 
| _ station operation. It delivers high over-all 
| performance on seven bands; 10, 15, 20, 40, 80, 
| 160 meters, and broadcast band. ‘In addition, 

it features a new functional design and simplified 

_ @ Function switch provides ideal 
settings for A.M.,C.W.and 

S. S. B. operation. Excellent — 

S. S. B. reception even in 

oa” in motion’ operation. — 

e Versatile, 7 position turret 

band srctenme 

| eGori2VDColl0VAC. | 
power packs permit mobile, 

control operation. Best of all, it bears the _fiked, of portable opeiction. 
name of Pierson, whose more than 25 years of 

_radio-engineering know-how have produced 
many outstanding receivers familiar to 

veteran hams the world over. 

: __ e Competitively priced. | 

Sas 

- 

AUTOMATION ELECTRONICS, INC. WRITE TODAY 
Pra FOR COMPLETE DETAILED 

1500 West Verdugo Avenue, Burbank, California INFORMATION 

For further information, check number 30 on page 206. 
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3 Bands... 10,15 & 20! 
Model TA-33 $99.75 

Ps, the design . A 

New! Different! And, we might add, — Better! 

From the exclusive MOSLEY trap design— 

that defies rain, dust and time, to the sturdy, 

all-aluminum construction that needs no help 

from clothes-line or other boom-supporting de- 

vices; the MOSLEY ‘‘'TRAP—MASTER”’ Beam 
reflects typical MOSLEY Value, Quality and 
Workmanship! 

Performance? Up to 8db forward gain on each 

band with 25db, or better, front-to-back. SWR, 

1.5/1 at resonant frequencies. 

Write for Specification Sheet, No. TR-1, and 

read the complete story of the MOSLEY 3—Band 

““TRAP-MASTER’’. Get set for Fall and Winter 
DX fun—order your ‘'TRAP-MASTER”’ 

from your favorite Ham Dealer... Today! 
Beam 

You can’t go wrong — it’s MOSLEY! 

Mosley Electors Iu 
8622 ST. CHARLES ROCK ROAD, ST. LOUIS 14, MISSOURI 

Exp. Dept.: 15 Moore St., New York 4, N.Y, 
For ‘further information, check number 16 on page 206. 
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de W2NSD [from page 8] 

Quite a few of them came down to the Con- 
vention in San Antonio a couple days later 
to hear another hour. Texans are tough. They 
sure do have an amazing club though. I 
snapped some pictures to try to give you a 
better idea of the whole thing. 

San Antonio 

As a gourmand and bon vivant I descended 
upon the best Mexican restaurant and . 
hold on, you want to know about the Con- 
vention. Well, let me say that this turned out 
to be a well organized one, and that I sure 
enjoyed it a lot. Everyone I talked with 
seemed to share that“opinion . . . congratula- 
tions to the committee. 

Bernie (WSYVJ), Ed (W5SDA) and I 
drove over from Houston and, after checking 
into the hotel, finally found the Friday Night 
picnic supper out at one of the local breweries. 
After eating several pounds of enchiladas, 
frijoles, tostadas, etc., I chewed the rag with 
old friends until way past bedtime. 

The next morning I hurried down and 
listened to as many of the scheduled talks as 
I could manage. Then I ‘spent a while whee- 
dling those Texans out of their oil money for 
a CQ subscription. Such sales resistance! In 
the afternoon I put aside my stage fright and 
talked about everything I could think of to 
the assembled multitudes. Guess I rambled 
on for an hour, at least. I covered things like 
double sideband, flying saucers, the latest in 
anti-gravity, and the poor grade of sunspots 
we are getting this cycle. 

The Houston Amateur Radio Club has this 
huge club building for their meetings and sta- 
tion. They certainly have one of. the most 
elaborate club houses that I have ever seen. The 
top air conditioner is for the hamshack, the 
bottom one for the code classroom. Another, © 
gigantic unit, cools the main auditorium and 
snack bar. 



authorized Johnson a 

THE VIKING “cou Ri ER’’ 

500 WATT LINEAR AMPLIFIER 

The new Viking “Courier” delivers full communication power — rated\a solid one- 
half kilowatt P.E.P.* input as a class B linear amplifier; one-half kilowatt input on CW 
or 200 watts in AM linear mode; in a completely self-contained desk-top package. 
The Viking “Courier” may be driven by the Viking “Navigator,” “Ranger,” ““Pace- 
maker” or other unit of comparable output. Drive requirements are 5 to 35 watts 
depending upon the mode and frequency desired. The linear amplifier employs two 

Type 811A triode tubes in parallel. Pi-network output circuit is designed to match 

nominal 40 to 600 ohm antenna loads and will tune out large amounts of load react- 

ance as well. Continuous coverage 3.5 to 30 megacycles (bandswitched) — high effici- 

ency, pi-network output circuit. Fully TVI suppressed and filtered; completely self- 

contained with built-in power supply. 

Cat. No. 240-352-1 Viking “Courier” Kit with tubes. .>.. +. 2 : 15° 

Cat. No. 240-352-2 Viking “Courier” wired and tested with tubes..... .. .$289.50 
Amateur Net 

*With an auxiliary SSB exciter. 

“COURIER” POWER GAIN 

4 Driver* Power increase-times 
*Proper wave shaping of the keyed sig- 
nal, producing a clean, crisp CW note 
free of clicks and chirps, is essential in 
high - power operation. Information 
necessary to modify units without the 
famous Johnson Timed Sequence Keying 
System will be made available upon Viking | & Il 

request, Pacemaker ......SSB & CW 

Pacemaker , 

Adventurer «. 
NMavigatoth a aginias sey ose CW 

See your ° 

distributor for ieee 

easy payment “ 

terms! . 

2824 SECOND AVENUE S.W. e WASECA, MINNESOTA 

A ° 
« < 
Seeanee? * 

For further information, check number 17 on page 206. 
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complete line for 
communication 

WARD ANTENNAS 
Pioneer antenna maker now adds new bases, 
new masts, and new springs for all of your 
requirements ...1n all price ranges. 

Left to WORE W2NSD and Bernie Paul, W5YVJ. 

eeenics Houston Code Classroom. 
3 TYPES 

ADAPTERS — CADMIUM 

PLATED OR STAINLESS 

| 
| 
4 

ee 

BASES—BOTH we STANDARD & COAXIAL Gordon, WIJTB, atop Mt. Washington, shows 
sac oye ed us the filament switch for his rig. Gordon was 
A an engineer with WMTW, the TV station, at 
HEAVY DUTY MASTS— 

STAINLESS AND FIBERGLAS 
the time of my visit on Labor Day. 

co) DISGUISE ANTENNAS — 
| FOUR MODELS 

Cc 

ROOF TOP ANTENNAS— \ , THREE EFFICIENT MODELS 

A B Cc 

See distributor or write far newest catalog 

Ward PRODUCTS CORPORATION: 
A division of THE. GABRIEL COMPANY 

Dept. CQ — 1148 Euclid Ave. — Cleveland 15, Ohio 

In Canada: Atlas Radio Corp., Ltd. 
50 Wingold Ave., Toronto, Ontario 

For further information, check number 18 on page 206. 

24 e CQ e November, 1957 
| 



Modern inside and out. Finished in attractive Alpine 
White enamel with knobs in Gun Metal Blue. Cabinet 
size is approximately the same. 

6V DC and 12V DC and 115V AC. All three. One vibra- 
tor. Simple interior strapping changes DC voltages. 

Full press-to-talk .operation. (Actuated by button on 
microphone) Transmit-receive switch on panel can be 
used if desired. 

Receiver: New low-noise X155 RF tube in sensitive 
“‘Cascode"’ with AVC to avoid blocking tendency from 
very strong locals. Special gang-tuned circuits provide 
new high order of image rejection. Improved 1I-F 
selectivity. Gonset noise limiter. Adjustable squelch. 
Earphone provisions, 

Full-vision slide-rule-type tuning dial. 

for further information, check number 19 on page 206. 

Gon Ss ahd by DIVISION OF L. A. YOUNG SPRING & WIRE CORPORATION 
BURBANK, CALIFORNIA 

Now ...anew series of VHF station 
“packages”, linear amplifiers and ac- 
cessories for amateur 2 and 6 meter 
bands and other VHF ranges. 

The modern Communicator II modet 
combines, in a single unit, all features 
found previously only in several dif- 
ferent models. Many important, wholly 
new features add to even better per- 
formance and operating conventence. 

Squelch for quiet standby, Control on panel. 

Transmitter: All tunable circuits now have panel knobs, 
New gang-tuned circuits reduce spurious emissions to 
negligible values. New 6L6GB modulator tube gives 
heavier modulation. 

Panel meter replaces ‘Green eye.’’ Meter switches to 
exciter or RF output or to receiver for indication of 
relative signal level. 

Provision for 6 crystals with panel selector switch. 
(Also operation with external VFO.) 

Silicon diodes eliminate power supply rectifier tubes. 

New line includes Linear Amplifiers in all frequency 
ranges and entirely new VFO which has ranges for 
both 2 and 6 meters. 

269.50 less microphone and crystals. 
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Across the United States 
the World Famous 

Yukon Radio Supply 
Anchorage, Alaska 

C & G Radio 
Tacoma, Wash. 

A bandswitching transmit- 
ter for 540 watts on fone 
and CW; 750 watts on SSB 
(P.E.P.), with 10W_  ex- 
ternal exciter. 

Northwest Electronics 
Spokane, Wash. 

Outperforming any rig in 
its price and wattage range 
the King bandswitches 10- 
160M in a  31x22x14%,”" 
handsome cabinet, espec- 
ially designed for TVI- 
suppression. The _Trans- 

‘“mitter is relay controlled; 
includes a built-in antenna 
relay; built-in VFO; and 
separate power supply for 
modulator section, allowing | 
better overall voltage regu- 
lation ... Commercial-type 
compression circuit keeps 
modulation at high level. 
King features grid-block 
keying for signal clarity. 
Pi-network matches most 
antennas, 52-600 ohms... 
Provisions for crystal op- 
eration. 

Portland Radio 
Portland, Ore. 

Burghardt Radio 
Watertown, S. D 

Market Radio Store Ken-els Radio 
Sacramento, Calif. Fort Dodge, lowa 

San Francisco Radio & Supply 
San Francisco, Calif. 

F World Radio Laboratories 
Valley Electronios Council! Blutfs, lowa Wired & Tested........$725.00 f 
Van Nuys, Calif. Elmar Electronics 

Oakland, Calif. 

Universal Distributors 
Inglewood, Calif. y Radiolab 

Henry Radio Kansas City, Mo. 
Los Angeles, Calif. 

FCDA Certified on factory 

wired and tested models 
. Valley Electronics Rogers Radio 

for crystal controlled operation. \  Seott Radio Supply Burbank, Calif. Denver, Colo. 

All WRL Electronics Transmitters Cong. Beach, Calif. 
Dow Radio 

operate on most CAP and MARS 

frequencies. 

Glebe Champisn 300 
A bandswitching, 10-160M Transmitter for 
350 watts CW, 275 watts fone, and 500 
watts SSB (P.E.P.), with any 10W ex- 
ternal exciter. : 

The single-switch bandswitching Champion 
is extensively TVI-suppressed, filtered and 
bypassed. High level Class ‘‘B’’ modulation 
is sustained without usual clipping distor- 
tion through use of a new commercial type 
compression circuit. Pi-network output cir- 
cuit, 48-700 ohms, built-in VFO, push-to- 
talk, antenna changeover relay, and im- 
proved Time Sequence keying are all Clabe Cosut 6 0 65 watts CW; 50 watts on fone,. 
features. Final tubes of 400 watt power plate modulated. 
handling capacity are forced air cooled. A compact, self-contained, bandswitch- 
Only 12x21%¢x17” in size, self-contained. ing transmitter for operation of the 

6 through 80 meter bands, with built-in 
‘power supply. High level modulation 
is maintained. TVI-suppressed cabinet, 
Pi-network output on 10-80M;: link- 

‘coupled on 6M, matching into low im- 
pedance beams. New type, shielded 

‘meter. Globe Scout 66 is identical, ex- 
cept bandswitching 10-160M. Size: 

Pasadena, Calif. 

Southwest Wholesale Radio 
Phoenix, Arizona 

Oenison Radio 
Oenison, Texas 

i) 8x14x8”’ 

Mode! 680 - ; 
Oo Kit... Greg sweatin SOO. O08: 

Kit: with wired Wired & Tested...$109.95 OMe tse ohen $375.00 " Model 66 1 
Wired & Tested ..$449.00 Wired only $99.95 

26 © CQ e¢ November, 1957 
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these Distributore tock = 
WRL Electronies Line! ~(WRUL* 

Sen then fou Complete Details  — § 

Harris Radio 
Fond du Lac, Wis. 

Amateur Electronic Supply 

Milwaukee, Wis. 

Chester Electronic Supply 

Kenosha, Wis. 
H & H Electronic Supply 
Rockford, Il 

Ken-els Radio 
Cedar Rapids, lowa 

Radia Trade Supply 

Green Mill Radio 
Chicago, Ill. 

OR WRITE TO 

WRU 
34th G BROADWAY 

COUNCIL BLUFFS 

lLOWA 

Lockport, N. Y. 

“Electronic Distributers 
‘Muskegon, Michigan 

Reno Radio =: 
Detroit, Mich 

Pioneer Electric Supply 
Cleveland, Ohio 

Selectronic Supplies 
Toledo, Ohio 

Universal Service 
Warren’ Radia Columbus, Ohio 
Fort Wayne, Indiana - 

Custom Electronics 
Dayton, Ohio 

Castrup’s Radio Suppiles 
Evansville, Ind. 

Standard Electronics 

Shelburne Electronics 
Wilkes Barre, Pa, 

Tydings 
Pittsburgh, Pa. 

A G Radio Parts 
Elkins Park, Pa. 

Payette Radio Limite 
Montreal, Canada sag 

Maine Electronic Supply 2° 
Portland, Maine siti 

Evans Radio 
Concord, New Hampshire 

Young & Young 
Hatry Lawrence, Mass. 
Hartford, Conn, Alco Electronics 
Waterbury, Conn. Lawrence, Mass. 

Adirondack Radia 
Amsterdam, N. Y. 

Fort Orange Radle 
Albany, N. Y. 

Harrison Radio 
New York, N. Y, 

F Roswel Electronics 
*. Cambridge, Mass. 

f E. A. Ross Co. 
J V Electronics New Bedford, Mass. 
East Haven, Conn. ¥ 

Almo Radic 
Philadelphia, Pa. 
Wilmington, Delaware 
Norristown, Pa, 
Camden, N. J, 
Trenton, N. J. 

Amateur Radio Center 
Baltimore, Md. 

Electronics Wholesalers 
Washington, .D. C. 

Meyers Electronics 
f ‘ 

Buje shel a Wao Key Electronics 
Arlington, Virginia 

Des Moines, lowa 

Bob & Jack's 
Oes Moines, lowa Radio Equipment Co. VFO Model 755 

Arcby Electronics Norfolk, Virginia $59.95 
Louisville, Ky. J 

Universal 
. Dalton-Hege Radio Speech Modulator pd agtenad W & W Distributing Winston-Salem, N. C. Pp $49.95 

: Memphis. Tenn 

Henry Radio Steen-Taylor Electrenics Code Oscillator Kit 
Butler, Mo. Salisbury, N. C. $4.95 

Radio, Inc. Antenna Tuner AT-3 
Tulsa, Okla. 

$15.95 

Communications Center Antenna Tuner AT-4 
Columbia, S. C. $79.50 

Central Electronics 
Dallas, Texas James W. Clary Ce. 

Birmingham, Alabama 

Modern Electronics 
San Antonio, Texas 

Radio & TV Parts Co, 
San Antonio, Texas 

Southern Radio 
New Orleans, La. 

Busacker Electronic Systems 

Houston, Texas 

Electronic Equipment & Engineerin: 
Corpus Christi, Texas 

+f e 

Electronic Equipment & Engineering Clabe Chiol 90 
Brownsville, Texas 5 

‘a A completely bandswitching, 
transmitter for 10-160M. 

Here’s a compact, 8x14x8’’, sturdy rig 
with well-filtered, built-in power sup- 
ply. Pi-network matches most antennas 
from 52-600 ohms. Modified grid-block 
keying is employed for maximum 
safety. Has provisions for VFO input 
and operation. Kit form includes com- 
plete manual and all tubes and parts. 
Meter and cabinet carefully shielded for 
reduction of unwanted TVI. 

A Tthsec reek ek erate vs $54.95 
Wired & Tested...... $67.50 

90 watt 

For further information, check number 20 on 

6 Meter Converter 
$27.50 

Screen Modulator Kit 
$11.95 

SWR Bridge 
$16.95 

Linear Amplifier 
$124.50 

Electronic Supply’ 
Melbourne, Fla. 

: Kinkade Radio Supply 
Tampa, Fla. 

Electronic Supply 
Miami, Fla. 

page 206. 
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If I had written to CQ a long time ago for 
advice and suggestions on my problems, I 
might have been saved from a lot of the grief 
and woe that came my way all because I 
wanted to be a Ham. But things happened so 

‘fast and my life was one crisis after another 
there for a while, that about all I had time 
to do was anxiously scan the contents of the 
new CQ every month looking for articles on 
the particular difficulties I was having. Always 
to no avail. I must admit though, you did have 
articles on just about everything else. Hi. Any- 
way, eventually I did solve my problems albeit 
some of them the hard way, and though I am 
not now in need of assistance, it occurred to 
me there might be another hapless amateur 
somewhere who could profit by my experiences. 

It’s hard to know just where to begin, but 
I think March 19, 1956 could rightly be called 
THE day. The day of my first QSO and the 
day all of my troubles began. I suppose most 
of the old-timers and some jaded newcomers 
have forgotten that delicious thrill accompany- 
ing a first QSO. After four months of patient 

28 @ CQ e November, 1957 

code practice and twice weekly twenty-mile 
jaunts to a code and theory class, followed by 
a maddening three month wait on the FCC, 
tnat precious license arrived with my very own 
call letters, KN6RFX. 
Now during those seven and a half months, 

I, under the guidance of a Ham pal of mine, 
with eager though fumbling fingers had con- 
structed my Novice transmitter. We used a 
5763 crystal oscillator driving a single 6146 — 
with about thirty watts output on cw, which 
could be modified when I passed my General 
and could operate fone. Someone once said 
something about ‘beauty being in the eyes of 
the beholder.’ Well this is true. For to me my 
rig was a very lovely thing indeed and I still 
cherish it. My first transmitter; even though 
frequently an unfeeling visitor to my shack 
would gasp, “What’s that?” 

Anyway, on the evening of this BIG DAY, 
while waiting for my Ham pal to arrive, I had 
turned the rig on to warm up and by the time 
I had chewed off most of my fingernails he 
came. We checked the dip and listened for a 



Pictures by Bill Hawley, W6ZRZ 

the Life 

and 

Hard Times 

of a 

YL Ham 

= 

Miss Myrlin V. Kirk, K6RFX 

CQ to answer. Since I was nervous he told 
me to send out a CQ myself. I could hardly 
control my hand, but I took a deep breath and 
went to it, sending CQ interspersed with my 
call several times, according to the best ARRL 
practice. I finally signed and listened. Much 
to my astonishment and delight someone was 
actually returning my call! Before I could be 
sure I had his call right a loud knock was 
heard at my door, the telephone rang and sev- 
eral people in the courtyard were calling me. 
My neighbors, it seems, were watching the 
Academy Awards and I was clobbering their 
TV. That was all for that night. 

I was off the air for a long time after that. 
You see, I told several Ham pals of mine what 
happened and they all commiserated with me 
and generously offered to come over and fix 
the trouble. Bright one Sunday they showed 
up for the trouble-shooting session. I thought 
this awfully nice of them and as I stood watch- 
ing them from the window, I grew misty-eyed 
at this display of camaraderie, so traditional 
among amateurs throughout the world. How 
wonderful that I, too, was a member of that 
great and noble fraternity. Gradually this mist 
dispelled, as I became aware of voices being 
raised. Two of the group were trying to shout 
each other down in what was obviously a 
heated argument. Another began gesticulating 

wildly and a general bedlam resulted. I feigned 
a sudden disinterest in ham radio and it wasn’t 
until they all had left that I figured out what 
had happened. Why hadn’t someone told me 
that for every problem in amateur radio there 
are as many solutions as there are hams? Then 
I would have known that under no circum- 
stances does one seek assistance from more 
than one ham at a time. And never, never does 
one ask advice of a whole group. : 

A week or so later, after I had recovered 
from this incident, with the help of ONE ham, 
I installed a new 40 meter dipole on the roof 
in place of the long wire, which, by the way, 
was the first of my antennas to be cut down 
by my neighbors. We also regrounded the 
transmitter and after taking every precaution 
we could think of, gave it another try. This 
time three people knocked at the door, the 
‘phone rang twice and only one person hollered 
up to me from the courtyard. Perhaps the 
other tenants in the building weren’t home. 
But since, I had observed all of the rules set 
down by the FCC, I felt that hams had to live 
too, so I disregarded them and happily QSO’d 
for a whole hour. 

I consulted with my fellow hams the follow- 
ing day and the consensus of opinion seemed 
to be that because of my peculiar location there 
just wasn’t much that could be done to clean 
up the TVI. I tried getting on the air only 
after 2200, but was informed that the best TV 
programs come on after 2200. They also told 
me that the programs are pretty good the whole 
24 hours. To make matters worse, the apart- 
ment building in which I lived was somehow 
occupied with. individuals who stayed up all 
night and whose only activity was watching 
TV. All night. They, for the most part, were 
aspiring movie kings and queens, artists, a 
ballet dancer and other odd sorts. I understand 
though, they all unanimously agree that the 
oddest one of all who ever lived there was 
that @$4%¢ ham in Apt. No. 8. And then 
as if all of that weren’t enough, the building 
was located in the bottom of a canyon, sur- 
rounded by hills about 800’ high. This meant 
I was in a TV fringe area. I became adept at 
dodging my neighbors and somehow managed 
to fill a considerable portion of a log book with 
CW contacts. 

Three months after receiving My novice li- 
cense I passed the General examination. When 
my General ticket arrived the fun really began. 
I had decided to finish my homebrew and get 
another transmitter for *fone operation. So 
one happy day I came home with a beautiful 
Viking II. The first time I put that on the air, 
the clamor began all over again. Only this time 
in earnest. It seems that not only did a KH6 
copy me Q-5 40 db over, but so did my neigh- 
bors. On their TV sets, hi-fi sets, BC sets and 
telephones. 

I called the local FCC office, requested they 
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' Several possibilities 

Miss Kirk, how do you feel about there being 

so few YL Hams? 

send complaint forms to all of my neighbors, 
rechecked the grounds, installed a KW low 
pass filter and put up a 33’ vertical with ground 
planes. The whole business being guyed with 
$12.00 worth of that new rubber-covered glass 
wire. 
A couple of mornings later I got up espe- 

cially early to see what DX I could bag. After 
carefully tuning the rig and loading the antenna 
I answered a few CQ’s, put out a few myself 
and not getting an answer, decided to check 
in with an early-bird net around 7.280 mc, 
known affectionately as Heterodyne Alley. Even 
they didn’t copy. I beeped, called ‘break-in’ a 
zillion times and at last gave it up since it 
was time to leave for work. I got into my car, 
and like every Ham that ever lived before me, 
turned to take a fond look at my antenna while 
backing out of the driveway. But there was no 
antenna. I stared in disbelief, jumped out of 
the car without even turning off the motor and 
made a mad dash up to the roof. There it lay. 
My vertical was horizontal. The coax connec- 
tion was still intact, which explains why the 
antenna loaded, but they had chopped all of 
my guy wire into neat 112” lengths. All $12.00 
worth of it. 

Well, I wasn’t quite sure what to do. 
presented themselves. [ 

could shoot myself. I could line all the neigh- 
bors up in the courtyard and shoot them. With- 
out blindfolds. I could trade the rig in on a 
tennis racket. After much thought and consid- 
eration, and with the help of a few sympathetic 

_ fellow Hams, we put the 40 meter dipole back 
up. This time I imposed even more rigid ‘quiet 
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Do you prefer link coupling over the more 
common pi network? 

hours’ on myself. But apparently the damage 
already had been done. I was continually get- 
ting complaints from my neighbors every time. 
someone 10 blocks away used an electric razor, 
saw, vacuum cleaner and so on ad infinitum. 
And most of the complaints came when I 
wasn’t even on the air!! My landlord came forth 
with the cheery bit of news that my rent was 
to be raised $10.00 a month for the privilege 
of having my antenna on the roof. A TV re- 
pairman informed the manager of the building 
that just the presence of my antenna on the 
roof would cause TVI, even if I wasn’t actually 
transmitting. In words of one syllable I very 
carefully explained to them that this was im- 
possible. But as we all know, any TV repair- 
man knows far more than any radio amateur, 
especially a lady radio amateur. ; 

Well, as I said, the dipole was put back up. 
This time I had what I thought was a really — 
brilliant idea. I let it be know that there was 
a charge on the wires comprising the antenna 
and that anyone contemplating cutting THIS 
one down should first leave a note stating what 
kind of flowers they preferred so that J could 
relay that information to their relatives who 
would most likely be around in a few days to 
claim the body. Of course, this was nonsense, 
but they didn’t know and all went well for a — 
while. I think about a month. Oh, I had minor 
things to contend with. Like calling the tele- 
phone company to come out to install filters 
on several telephones in the building. The first 
time I called I was very fortunate in getting a 
service representative on the other end who 
knew all about these things. She thanked me 
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profusely for making the call myself instead 
of having the complaining party call and forth- 
with dispatched a repairman that very day to 
install a filter. It must have been Old Mother 
Bell herself because the various answers and 
go-round I got the next time I and some of 
the others called would fill a very large book. 
Anyway, and sure enough, one morning the 
dipole was down again. This time instead of 
cutting the wire, they burned it. Needless to 
say, | was more than somewhat dejected and 
that was the last time I had the heart to put 
up an antenna at that QTH. 

I’ve had other troubles too. All in all, my 
year of hamming hasn’t been very successful. 
It has been eventful though, I suppose. Like 
the time I went to the Motor Vehicle Depart- 
ment to get my Ham plates. I had an awful 
time convincing the clerk I really was a Ham 
even if I was a girl. She probably still thinks 
I forged my FCC license because she pulled 
out that big magnifying glass to look at it. 

Another time I went to a jewelry store to 
see about getting a pair of earrings made with 
my call letters on them. After the clerk looked 
at me, down at the diagram and back up, at 
me about a hundred times, he asked me with 
a puzzled look on his face. “K6RFX, what na- 
tionality is THAT?” I gave him a long talk 
on the ‘grand old hobby,’ and believe’ it or 
not, he had never heard of nor encountered 
a single Ham in his entire life!!! 

Then there was the time I ordered my QSL 
cards. Now we all want to be creative and 
individual in our designs and since this was 
to be my first QSL card I was particularly 
anxious to have them just right. I had made 
innumerable calls to printers and_ specialty 

houses but no one could supply just what I 
wanted. I finally happened on an OM who 
prints cards as a hobby. His QTH was some 
distance from mine and so it was necessary 
to conduct our business by mail. Now I realize 
that my name looks and sounds masculine, 
(incidentally W6RFX handle is CARROLL 
and he’s an OM!) but enough situations 
haven’t occurred to make me take particular 
care to explain to people that I’m a female, and 
if we’re talking in person it isn’t necessary. 
Anyway, as I started to tell you, I sent off a 
letter to this OM with a drawing of my card. 
I also specified that I wanted PINK cards. 
Well!! I certainly should have had some warn- 
ing before I received his reply. I won’t quote 
him in full, but he said something to the effect 
that, “I don’t know anything about PINK 
cards OM, they aren’t easy to get OM, but 
you can have anything for a price OM,” and 
in general he put across the idea that he wasn’t 
very interested in having my business. I was a 
bit puzzled over his attitude because after all, 
he was a business man and a Ham too, and 
wasn’t this a fine way for him to talk to a 
lady fellow-Ham. But after I thought about it 
for a while I suddenly realized that there must 
have been some raised eyebrows around his 
QTH about this OM from HOLLYWOOD 
sending in an order for PINK QSL’s and who 
lived on a street named HONEY DRIVE yet. 
So I quickly sent off a letter to him explaining 
that I was a YL. Back came his letter all full 
of warmth and fellowship. He was obviously 
relieved that the ranks of amateur radio hadn’t 
been sullied by the entrance of a Ham of dubi- 
ous gender. 

[continued on page 200] 
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the Supersimplescope 
John W. Campbell, Jr., W2ZGU tried going in the opposite direction. No am- | 

1457 Orchard Road 
Mountainside, New Jersey 

Over the course of the past fifteen years, 

I’ve built, used, been dissatisfied, redesigned 

and rebuilt oscilloscopes about 25 times. I’ve 

got six scopes around the shack and shop at 

the moment. I’ve been trying, for years, to get 

the Perfect Ideal Wigglescope. 

The specifications were a little hard to meet; 

in the course of hi-fi audio work, ham con- 

struction, and various oddments of electronic 

playing around, I needed, at various times, 
something that could handle dc, audio fre- 
quencies, rf, pulse waves, pips, pulsating dc, 
assymetrical ac waves, measure pulse voltages, 
and assorted you-name-it waves, and do the 
job dependably. 

The circuitry has, at various times, gotten 
a little complex. Sometimes it was real good... 
while it stayed in adjustment. 

Rigging an amplifier that was truly flat from 
dc to 5 mc is a bit tricky—but I wanted at 
least from dc to 30 mec. I understand the 
Tectronix people make one that does the job 
pretty well—but the $1800 job it does on the 
bankroll doesn’t meet my specifications. 

The oscillograms accompanying this piece 
are quite ordinary Lissajou patterns; the only 
peculiarity that makes them of interest is that 
the 1:3 and 1:4 patterns have a ten megacycle 
“Low frequency” wave. The scope has a use- 
ful bandwidth of de to 150 megacycles—and 
it’s flat. Furthermore, the attenuator system is 
perfectly flat, also. The waves shown are the 
grid wave of a 10 mc xtal oscillator, using a 
6AKS5S, with 105 volt supply to plate and screen, 
and the plate output as a tripler or as a quad- 
rupler. The scope does fine, too, in lining up 
a 48 megacycle to 144 megacycle tripler for 
a two meter rig. 

Since it’s perfectly good at dc also, it can 
be used as a de voltmeter—and as a VITVM 
for any audio or rf voltage up to 150 mega- 
cycles. It will, unlike the standard diode-recti- 
fier type VIVM, give you exact information 
on the wave-form of the voltage, and will read, 
with perfect accuracy, instantaneous peak volt- 
ages, either positive or negative, sine-wave ac, 
or pulsating dc. 

It is, actually, the simplest type of VTVM 
you can slap together—and the whole rig cost 
me about eight bucks! 

This, my friends, is the Supersimplescope. 
Since I had fifteen years of headaches with all 
those compensated, broad-banded, cross-cor- 
rected, super-regulated amplifier circuits—I 
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plifiers. 
No amplifiers, of course, meant no amplifier | 

headaches, no amplifier complications, and no © 
amplifier limitations. The oscilloscope tube if- | 
self isn’t bandwidth limited—it’s the amplifiers || 
that cause the trouble. 

Some years back, John Pierce, at Bell Labs, © 
showed me a lovely solution to the band-width | 
problem in oscilloscopes. He had a set-up with — 
a bandwidth of some 500 megacycles—by the | 
simple expedient of building a cathode ray tube | 
with an ultra-ultra fine-grain screen, an ultra- | 
precise electron gun giving an ultra-sharp spot, ~ 
and making the D-plates the terminations of — 
coax lines running right into the tube itself. | 
The deflection of the spot was minute, of | 
course—but so what? He had a microscope 
mounted on the end of the tube, and the pat- | 
tern was plenty big enough to see! 

In effect, since no satisfactory electronic 
amplifier going from de to 500 me could be 
built, he’d simply used an optical amplifier— 
and that, of course, has no bandwidth limita- 
tions! 

Bell Labs happens to be just over the hill 
from my home—but that doesn’t mean I have 
Bell Labs facilities available; I can’t have lovely 
little trick CRTubes built to my specs. But 
there might be another angle on this thing... . 

A surplus Indicator BC-929-A cost me just 
under $7, complete with tubes, including the 
3BP1 CRTube. I stripped out everything but 
the CRTube, the high-voltage condenser, and 
the Focus and Intensity controls. 

I had a hi-pot test rig, which would give me 
any voltage from 0 to 5000 volts dc, at about 
4 milliamps. So I tried some tests. 

There’s a formula that shows that the deflec- 
tion of the beam in a CRTube is determined 
by the ratio of the voltage applied to the de- 
flection plates to the anode supply voltage. — 
In a given CRTube, if the spot is deflected 1 
cm by a 20 volt. signal, with 1000 volts on 
the anode, it will be deflected 2 cm. by a 40 | 
volt signal, if the anode voltage remains at 
1000. Or 0.5 cm deflection for a 20 volt signal, 
and 2000 volts on the anode. Look up the 
figures in any of the CRT handbooks, and 
you'll notice they list deflection sensitivity in 
mm/volt at two different voltages—usually 
1500 and 2000 volts for the usual CR Oscil- 
loscope type tubes. 

O.K.—if there’s a 1 cm deflection at 1000 
volts, what’s the deflection at 200 volts on 
the anode? Right! Five centimeters. 

But . . . only 200 volts on a cathode ray . 
tube?! 

A 
t 

| 



Lissajou figure from 

10 me and 30 mc in- 

| put, note change in 

| sensitivity with an- 

ode voltage. 

' So it isn’t conventional to use such low 
| voltages; so what? Who ever heard of a ham 

being confined to using electronic gear solely 
; | the way the manufacturer had in mind! At 

/ 200 volts on the anode, a 3BP1 works very 
nicely indeed—and it has just 10 times the 

i; | sensitivity it does at 2000 volts! A 25 volt dc 
potential applied to one of the vertical D plates 

' | throws the spot clear off the screen! Further- 
{| more, the spot can be focused clear, clean, and 
sharp. The screen brightness is down—sure. 
_ But it is still plenty bright enough to be seen 

readily, so long as you don’t have direct room 
lighting falling on the screen itself—it’s about 
like the picture on a standard TV screen: you 
can see it perfectly. The fact that a 3BP1 gives 
a green trace, of course, helps to make it 
sharply visible, too; room light is white, not 
green, which raises the effective contrast. 

The exposures for the accompanying oscil- 
lograms were made at about f6, for 1 second, 
on Tri-X pan film, which will give the photo- 
graphically minded some indication of the 
brightness. (“About” f6 because I used a cam- 
era with double-extension bellows, extended 
all the way, opened to f4.5, which makes the 
exact f-ratio something of a question. Inci- 
dentally—a side note for photographic hams: 
the best gimmick I know of for getting good 
oscillograms is an old, cheap clumsy camera 
—with a double extension bellows. I use an 
old Zeiss Ikon Maximar 9 x 12 cm job, with 
a 24% x 2% roll-film back that takes regular 
120 film. I get a negative image that’s about 
80% of the actual size of the trace pattern 

on the 3BP1. And I have ground-glass focus- 
sing to make sure I get things really sharp, and 
just where I want ’em. The camera cost me 
$18, looks rather shabby, but works perfectly.) 

Tests using the variable voltage supply 
showed that the thing worked, would give a 
good, sharp, adequately bright spot anywhere 
from about 200 volts up to the full rated maxi- 
mum of 2500 volts. At the low voltages, the 
Intensity control is wide open, and Focus is 
adjusted; the spot will stay in focus over a 
wide range of voltages, because focus is de- 
termined by the ratio of voltages, not by the 
voltage-as-such. 

Below 200 volts, the spot will abruptly wink 
out of existence unpredictably. If the voltage 
is slowly raised, the spot does not at first reap- 
pear; instead a bright green ring, surrounding 
a black area of irregular shape will appear. If 
a signal was being applied when the wink-out 
occurred, the signal will show normally on part 
of the screen, but there will be an irregular 
area-of-avoidance, where the signal refuses to 
show. 

The reason for this is interesting, and rela- 
tively few electronics engineers are aware of 
the phenomena involved. 

A cathode ray beam is, of course, a stream 
of electrons; the spot of fluoresence on the 
tube face is caused by the impact of these 
electrons. But . .. electrons are negatively 
charged particles; the glass face of the tube- 
end is, in the hard vacuum of the CRTube, a 
magnificent insulator. Where do these charged 
particles go after hitting the tube end? How 
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do they leave the spot where they hit? Leakage 
across 114 inches of high-quality glass, in a 
hard vacuum, is far too low for electrons in 
the quantity involved in even so weak a cur- 
rent as the cathode ray beam. 

The answer is that the electrons hit with 
considerable velocity—hit hard enough to cause 
secondary electron emission. One electron hits . 
—and knocks off one or two “chips” from the 
atoms it hits. These knocked-loose electrons 
are attracted to the relatively positive potential 
of the graphite coating inside the rest of the 
cathode ray tube, and the flight of these sec- 
ondary electrons from the point where the 
cathode ray beam is striking will reach a per- 
fect balance with the charges of the electrons 
of the beam coming fo the spot. 

Provided, that is, that the arriving electrons 
hit the tube-end hard enough to cause second- 
ary emission. If they do not hit hard enough, 
of course, then there will be an accumulation 
of negative charge at the point of impact. 

The wink-out phenomenon is due to the flip- 
flop type response that results. If the beam- 
voltage falls below about 200 volts, the beam- 
electrons arrive with too little energy to cause 
quite enough secondary electron emission. Say 
that each 100 arriving electrons cause, as a 
statistical average, 99 secondary electron emis- 
sions. There will, then, be a slow accumula- 
tion of negative charge at the spot. 

But the presence of negative charges acts 
to repel arriving electrons; this slows them 
down so that they arrive with less energy. But 
since they are arriving with less energy, in- 
stead of an average secondary emission of 99, 
the secondaries drop, say. to 80. This makes 
the negative charge rise faster, the revulsion 
increases, the beam electrons arrive with even 
less energy, there’s less secondary emission, so 
more negative charge . . . and in some very 
minute fraction of a microsecond, the beam 
winks out. The negative charge on the tube- 
face has become so high that the beam is sim- 
ply deflected away from that area; there’s an 
invisible dome of negative electrostatic field 
that deflects the stream of electrons away. 

The result is a bright green circle (where 
the deflected electrons can arrive) around the 
dark, irregular area, where the negative charge 
is too great to allow impact. 

If you want some fun, cut the voltage down 
to about 50 volts, in total darkness, then 
gradually run the voltage back up to about 
200. You'll get a wierd and beautiful “total 

, solar eclipse” picture, with a green ring of 
brightness immediately around the black, cen- 
tral area, and slow, wavering streamers of 
green luminescence streaking off radially in all 
directions. If the Focus control is thrown all 
the way out of focus, the effect is quite star- 
tling and will cause ham-shack visitors to do 
far more oh-ing and ah-ing than your finest 
DX cards. 

However, if you keep the voltage on the 
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anode above 200 or 250—depending on your | 
particular 3BP1—the spot will behave in a | 
perfectly normal manner. 

With 200 or so volts on the anodes, the 
deflection sensitivity is such that a 5-volt-peak 
signal—10 volts peak-to-peak—gives a deflec- 
tion of over an inch. That’s plenty adequate 
deflection for any real use you'll have for a 
pattern on the scope—for studying wave-forms, 
or checking the multiplication ratio in a fre- 
quency multiplier. (The final, ultimate, no- 
question-about-it answer to the ever-recurrent 
problem “Is this the 3rd harmonic I want, or 
the 2nd or 4th that I don’t want? Is the blasted 
thing tripling, or doubling . . . or maybe quad- 
rupling?” One glance at the Lissajou pattern 
on the scope, and you'll know. And this gim- 
mick works, remember, right on out through 
the 2-meter band!) : 

Since deflection is determined by the ratio 
of anode voltage to signal voltage, varying the 
anode voltage gives us a means of varying the 
deflection. One of the really rugged problems 
in wide-band oscilloscope design is, and al- 
ways has been, getting an attenuator that is 
truly flat—that attenuates de and rf in exactly 
the same ratio. The professional oscilloscope 
designers tear their hair over that one. 

Hah! We can duck it completely! Instead 
of trying to change the amplitude of the signal 
—we change the sensitivity of the tube! If 
the deflection pattern is too big—run up the 
anode voltage on the scope tube! No attenuator 
problem at all, since we’re handling pure dc 
when we manipulate that anode voltage. 

With a fixed anode voltage, the deflection of 
the spot is rigidly determined by the signal 
voltage applied. Then all we need to produce 
a perfect ac-dc-rf vacuum-tube voltmeter is-to 
apply a fixed anode voltage, and calibrate the 
deflection of the spot on dc, which we can 
measure accurately and easily. The deflection 
will be exactly the same for an equal peak 
voltage, whether it’s pulsating dc, audio fre- 
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Rear view of the modified BC-929A. Sawtooth 

oscillator circuit can be seen along the left side 

of the cHassis. 

quency, or way-up-in-the-megacycles rf. 
The face of the 3BP1 then becomes equiva- 

lent to that of a 3-inch voltmeter having a 
zero-center scale. If you want a left-hand-end 
zero, simply apply dc bias enough to move 
the spot over to one side. You can read the 

} spot-position on the 3BP1 face just about as 
{ accurately, actually, as you can the needle- 

| position on a standard 3-inch meter. Only with 
this type of meter, when you say “I measured 
it!,” you'll come a darned sight closer to know- 
ing exactly what you measured! This one will 
give honest answers on any type of electrical 
voltage between dc and 150 mc. 

With 200 volts on the anodes, it takes about 
20 volts to get deflection from center to ex- 
treme side. With 2000 volts on the anode, it 
takes about 200 volts peak. You can “change 
scales” on your CRT VTVM, then, by simply 
changing anode voltage. 

At first thought, the deflection sensitivity of 
this Supersimplescope system may seem too low 
to be practical. Try some second thoughts; a 
3-volt signal is very readily read on the screen. 
Sure, it’s small—but so’s a 4-40 bolt, and 
they’re useful. So are the individual letters in 
the type on this page, but you can read this 
easily enough. If you insist on big patterns— 
O.K., but you need a big bankroll to go with 
that insistence. Then you can buy a Tectronix 
scope. Of course, even the Tectronix job won't 

handle the two-meter band, as this Supersimple- 
scope will. 

Again, if you insist on big patterns—remem- 
ber that a magnifying glass is cheaper, by a 
darned sight, than even a simple amplifier 
system—and has no band width limitations. 

But the most important item for your con- 
sideration is this: darned few laboratories, 
even, bother to have VITVM’s or even dc volt- 
meters with scales below about 0-3 volts. Sure, 
there are a number of millivoltmeters and even 
microvoltmeters available—but how many peo- 
ple have any actual, real use for ’em? If you’ve 
been able to struggle along with 0-3 volt scales 
on VIVM’s and Multimeters—maybe you 
don’t, actually, need millivolt sensitivity in your 
scope after all, huh? Practically all the actual 
use of a scope around the shack turns out to 
be in the volts to hundreds of volts range. 
Notice that the little 6AK5, acting as a quad- 
rupling crystal oscillator, with only 105 volts 
on the plate, produces signal enough to swing 
the spot of the Supersimplescope high, wide 
and handsome. 

Agreed, it would be fun to have high sensi- 
tivity, simplicity, and broad band. But actual 
operational use showed me that I didn’t need 

Centralab voltage selector switch mounted be- 

tween the focus and intensity controls. 

Direct feed connectors to get rf right into the 

deflecting plates with a minimum of losses. 
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it. I’ve got a scope set-up that’s got an input 
sensitivity of about 0.1 millivolt, and a band- 
width of 5 megacycles. I’ve used the full ca- 
pability of the thing just once, after I got 
through with the tests to prove that it would 
do it. 

The gadget, as I now have it rigged, will do 
all the normal shop work—and do it far better 
than the other scopes that cost me a lot more 
in cash money, and time invested. Sooner or 
later some manufacturer will catch on to the 
possibilities of this approach, and bring out a 
nice, simple, compact, and cheap Supersimple- 
scope commercially—because it’s perfect for 
servicing color TV systems, as well as practi- 
cally all ham and general radio gear. 

After the tests with the hi-pot system had 
shown what could be done, I went to work on 
the set-up. I had a 2000 volt CR Oscilloscope 
power supply already on hand, with a regulated 
400 volt power supply for the auxiliary cir- 
cuits, so I used that. 

Calibration 

With a fixed anode voltage, you can calibrate 
the scope for accurate voltage readings—so I 
want a regulated high-negative-voltage supply. 
The solution is easy—a string of those smallest 
neon glow tubes. Each one maintains, quite 
accurately, whatever voltage it happens to work 
at; different tubes work at from about 55 to 
70 volts, but whatever voltage one of ’em picks, 
it sticks to very nicely. A string of 5 in series, 
gives you roughly 250 to 300 volts—but what- 
ever it comes out, it’ll stay there very reliably. 

Centralab makes a “ham switch” that’s rated 
up to 1500 volts at considerable power. With 
practically zero power—the few milliamps of 
a cathode ray tube circuit—it will handle 2000 
volts nicely. 

The Allen-Bradley type potentiometers will 
take 500 volts to ground. 

The final power supply set-up uses one of 
the “ham switches” to tap off the full 2000 
volts direct, 1000 volts, and neon-tube-string 
regulated voltages of 500 and 250. The 500 
volts is fed through a potentiometer, so that I 
can get either the 500 volts regulated for volt- 
meter use of the scope, or adjust the anode 
voltage from 500 down to 0 volts. The 250 
volts regulated gives me my maximum sensi- 
tivity voltmeter scale. 

The elegant way of doing the job is, of 
course, to use a variac type control on the 
primary of the high-voltage transformer, so 
you have smooth control from 2000 down to 
0 volts. This requires, however, that you use 
separate hi-voltage and rectifier-and-CRT-fila- 
ment transformers. Nice, but not cheap. 

By switching the anode voltage, I can change 
the pattern size, each successive step of the 
switch doubling the deflection on the screen. 
The accompanying oscillograms show what 
happens to a given pattern on the screen when 
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you go from 250 volts to 2000 volts. ‘he linear 
dimensions are decreased by a factor of 8, but 
the area of the pattern is decreased by a factor | 
of 64 times. 

In the photographs of the rig, the sawtooth | 
deflection system can be seen along one side. | 
It’s good from about 15 cps to around 100,- | 
000 cps. 

A built-in sawtooth generator isn’t neces- | 
sary, of course; a lot of the uses of a scope | 
don’t require it, but it comes in handy at times. 

The deflection plates of the 3BP1 are brought | 
out as directly as possible to standard coax 
fittings mounted on the fiber-bakelite mounting. 
strip; the strip should be as close to the base — 
of the 3BP1 as possible, to keep the lead- 
lengths down. Coax fittings allow you to plug | 
in standard coax, of course, and also accept — 
standard banana plugs. 

The sawtooth oscillator output is brought 
out to a pin-jack, and when it is to be used, a _ 
short jumper is run from the pin-jack to the | 

for maximum rf | horizontal input. Reason: 
response, let’s not louse things up by putting 
a switch in the circuit. 

In wiring up the 3BP1, for maximum simplic- , 
ity of circuit, I decided to leave out the vertical 
and horizontal centering controls. The surplus | 
929-A has a mu-metal shield around the 3BP1; 
it may not be technically proper to do magnetic 
tricks to a mu-metal shield, but I exercised my | 
ham right to make it do what I wanted, not 
what the manufacturer intended. A slight ap- 
plication of a permanent magnet, and the mu- 
metal shield can be made to act as a magnetic — 
vertical and horizontal centering control. 

The Focus and Intensity controls were left 
in place. You might have to change the resistor 
string slightly to get the Focus control in the 
desired range for your particular tube when 
running in the low-voltage range, but that’s 
simple cut-and-try stuff. 

Controls 

The scope tube itself, then, has four con- 
trols: Intensity, Focus, Voltage Selector switch, 
and the Voltage otentiometer. The Voltage — 
Selector and/or the Voltage Pot act as the 
attenuator system, without in any way affecting — 
the input signal itself. The one disadvantage 
of the system of changing the CRTube’s de- 
flection sensitivity, instead of trying to attenu- 
ate the input signal, is that both horizontal and 
vertical signals are affected simultaneously. | 
Both horizontal and vertical deflection sensitiv- 
ity change when the anode voltage is changed. 

When the sawtooth sweep is used, if I want _ 
to “attenuate” the vertical deflection (decrease 
the 3BP1’s deflection sensitivity) I simply 
crank up the gain on the sweep amplifier to — 
compensate. 

In lining up a frequency multiplier, that sys- } 
tem couldn’t be used, of course—but normally | 
the voltage applied to the grid of a frequency 
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DUI, 
| There’s no great choice here, but you might 

| multiplier is of approximately the same order 
| as the voltage output at the multiplied fre- 
| quency—as in the case of the accompanying 

| oscillograms, where the 6AKS5’s grid signal is 
not vastly different in magnitude from the 

| 4th harmonic output. 
The input capacity of the deflection plates 

of the 3BP1 differs markedly; for handling 
| high radio frequencies it makes a difference 
which ones you bring out as the driven deflec- 
tion plate. One of each pair will be grounded; 
the other is used as the input. 

The horizontal deflection plates (lower sen- 
| sitivity) are DJ1 and DJ2—Pins 11 and 10 
respectively. The vertical deflection plates are 
| DJ3 and DJ4—pins 7 and 8 respectively. 

DJ3 has an input capacitance of 6 mmfd— 
| which compares favorably with that of the 
' usual VIVM, you notice!—when all other 
| electrodes are at rf ground. DJ4, its team-mate, 
' has an 8 mmfd capacitance—so ground DJ4 

(Pin 8) and make DV3(Pin 7) the vertical 
input. 

DJ2 has a 7 mmfd input capacitance, and 
its team-mate, an 8 mmfd capacitance. 

as well use DJ2(Pin 10) as your input, and 
ground DJ1(Pin 11). 

The Indicator 929-A has somewhat of a 
| Swiss-cheese effect, when stripped for action; 
*there’s quite a few holes punched through the 
front panel and the chassis. Your resultant 
Supersimplescope may not suit you perfectly 
so far as looks go; you can build a new chas- 
sis if that’s important to you. 

But you'll find practically all the parts you 
' need, except for the power transformer, and 

an extra high-voltage condenser. The BC-929- 
| A was designed, unfortunately, for 400 cycle 
| power supply; that’s one of the main reasons 
| it’s so cheap. 

But, Swiss-cheesey looking or not, this no- 
' amplifier, low-voltage scope set-up will out- 
_ perform, in practical applications, anything I’ve 

seen so far—including, for 99% of practical 
| applications, that $1800 job! 

| Notes: 
The high-voltage transformer should yield 

2000 volts RMS, in order to assure the full 
f 2000 volts for the CRT after filtering. Cl & 

C2 should be .5 to 1.0 mfd 3000 volt con- 
densers; surplus units of this rating are avail- 
able. The high-voltage transformers are also 
available in surplus; the rectifier tube and 
winding aren’t specified, because there are a 
number of rectifiers that can handle the voltage 

| available now. Which one you choose depends 
on what’s handy in surplus. All the windings 

| in the hi-volts transformer should have a 3000- 
| or-higher test rating. 

R1 should be about .5 meg, and R2 ad- 
justed by trial-and-error (but look out for them 

3000 jolts while yow’re doing it!) to yield 2000 
volts at the CRT. The RI-R2 serves three func- 
tions then: RI acts as the filter-resistor, R2 is 
the bleeder resistor, and the R1I-R2 combina- 
tion is the voltage-dividing system to yield 
2000 volts. RI should be a ¥%-watt job, but 
R2 should be made up of a series of Y2-watt, 
500K units totaling about 2 megs or better. 

The accuracy of calibration of the Super- 
simplescope as a voltmeter depends on the ac- 
curacy of the anode voltage supply, since de- 
flection is a function of the ratio of signal-to- 
anode voltage. The neon bulb string gives 
stabilized voltages at 250 and 500 volts; the 
higher ranges do not, in practical work, need 
to be stabilized so carefully. 

If you want to be able to switch voltage 
ranges, however, the ratio of the voltage-taps 
must be accurate. That is, if a certain cali- 
brated point means 10 volts, with 250 volts 
on the anode, then it will mean exactly 5, if 
the anode voltage is made exactly 2 x 250, 
or 500. And it will be 2.5 volts at exactly 1000 
anode volts, and 1.25 volts with exactly 2000 
on the anode. R3, R4, and R5 should be about 
350K ohms each, but these, too, should be 
calibrated by trial-and-error, measuring the 
actual voltages at the input to the CRT con- 
trol system—i.e., at the top of R7—with the 
scope control system draws some current. 

The 500 and 250 volt range will be deter- 
mined by the neon bulbs selected. They vary 
between about 55 and 70 volts, from one to 
another—but each holds its own voltage stably. 
Select ones that total the voltage you want. 

R6 should be a Imeg pot; the Allen-Bradley 
type is strongly recommended; they'll keep 
working with reasonable dc through them, and 
are insulated for 500 volts to ground. 

R7 and R9 are already in the BC-929-A 
indicator; they’re the FOCUS and INTENSITY 
pots already present, and correctly insulated 
for the high voltage. R8 is a ¥%-watt, and R10 
a 1-watt carbon resistor. 

C3 and C4 are the two sections of the high 
voltage condenser already present in the BC- 
929-A. 

I prefer a power-pack on a separate chassis 
for CRT work; a connecting cable is simple, 
and that gets the hum-field of the 60-cycle 
transformer away from the highly sensitive 
cathode ray beam—which is really sensitive 
to hum on that 250 volt anode setting. Any 
of the standard sawtooth sweep circuits can 
be used, either built in, or on a separate small 
chassis. | 

S2, as mentioned in the text, is a Centralab 
Ham Switch; rated voltage is 1500 at 100 
watts, but it works happily at 2000 with this 
miniscule power load. 

Finally, stump your’ electronics expert 
friends! If they’re darned fools enough to fail 
to read CQ, it’s a safe bet they won't be able 
to explain that Total Eclipse of the Sun effect 
mentioned in the text! ne 
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Raymond De Vos, W2TAM 
140 Summit Avenue 
West Trenton, New Jersey 

This story is true, only the facts have been 
altered to protect the guilty. 

The operator sat at his desk idly tuning the 
75A4 across the cw portion of the 20 meter 
band. Suddenly there was heard the blip-blop- 
blip-blip of an RTTY signal. He tuned it a lit- 
tle sharper, lowered the volume until the sig- 
nal was barely audible and then pushed several 
buttons on a panel nearby. A solid click was 
heard like a 15 ampere relay closing, on an- 
other panel the needle of a zero center meter 
started to swing back and forth each side of 
zero, a few seconds later a plus sign appeared 
on a large cathode tube screen. The operator 
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casually glanced at all the evidences of a satis- 
factorily transmitted and well tuned signal and 
then facing a patch panel, selecting several 
cords he plugged in and flipped a small switch. 
Soon the staccato sound of a teleprinter was 
filling the room. I went to look. Amazing! Sim- 
ply amazing! Here was plain text perfectly read- 
able: “ok on your biased framis but I prefer to 
use the unbiased Fourrier hi hi. . .” This went 
on for some time until the sender indicated that 
he had a message to be relayed. The operator 
gave the Go Ahead signal. Another cord was 
plugged in and another switch flipped. This re- 
sulted in a quite different sound. In addition to 
the teleprinter we added the hum of another 
motor and a series of irregular taps like those 
of a jeweler’s hammer,on a small anvil. I] | 
glanced toward the far corner of the room and 



there saw a square box out of which a ribbon 
of paper was paying out and curling up on the 
floor. It looked like paper lace work. I was too 
impressed to move. After the message had been 
copied in print and put on tape the machine was 
unplugged and the motor shut off. While the 
operator was going through the formalities of 
closing down, I gathered my wits about me and 
went toward the tape punching machine to in- 
spect the tape. It looked like a heavy grade, 
soft surfaced paper with a number of fine holes 
some small and some larger. The small ones 
all ran in one line along the length of the tape 
while the larger ones were irregularly spaced. 
The operator came over to the machine, picked 
up the length of tape and said something about 
reprinting and checking for errors. He slipped 
the end of the tape in a contraption located in 
the end of another box, plugged in a cord, threw 
a switch and the tape began to go through the 
box in a series of short, quick movements. As 

if by magic the printer reproduced the same 
message text that had been sent previously. . 

There were no errors so the tape was removed 

and hung on a coat hook on the wall. The op- 

erator said something about putting it on a net 

tomorrow. The next step was a guided tour 
through the station during which words like 
band-pass filter, mark and space filter, discrim- 
inators, polar relays, toroids, limiters, Schmidt 
trigger, coincidence selector and flip-flop were 
thrown about in the most casual manner. I 
smiled bravely and tried to bow out before it 
became apparent to the operator that he had 
been wasting his time talking to the most ig- 
norant amateur this side of the Mississippi. 
Murmuring something about Gates, W2PAT, 
CFA, Type 152 and pressing a bulletin in my 
hand he bade me goodnight, hoped I would re- 
turn soon and wished me the best of luck. 

The fresh air felt good and steadied me. On 
the way back home I toyed with the idea of go- 
ing RITY myself, alternately accepting and re- 
jecting the idea. The state in which I found my- 
self, confused and overwhelmed, was hardly a 
suitable one for making decisions, but the seed 
had been planted in what turned out to be fer- 
tile ground. 

The Fatal Step 

There is little need to go on and tell how the 
decision was finally reached, but one morning 
the fatal step was taken and ground work be- 
gun toward the acquisition of a machine. I don’t 
know why a machine should have been the first 
item, one has to start somewhere, and the ma- 
chine is certainly the most impressive piece of 
equipment. I scanned the advertisements in the 
back issues of THE radio magazines and even- 
tually located a printer described in the most 
glowing terms, complete with table, motors, 
switches and cables. The price seemed a bit 
steep, but considering what it cost originally 

did not appear out of line. The check was duly 

mailed and after explaining to the other mem- 

ber of the household that no home should be 

without one of these things, I settled down to 

waiting. One day, a call from the local Express 

Office informed me that two packages were at 

the railroad depot and that upon payment of 

$17.65 they would be mine. Little time was lost 

in getting there, and emptying my pockets of 

all available cash, I went to the loading plat- 

form to claim my property. With the help of 

two Express employees I managed somehow to 

get the two huge television tube cartons in the 

car, and with the rear springs sagging I drove 

home. With the assistance of some kind-hearted 

neighbors, I got the cartons in the living room, 

and then by subterfuge, I managed to clear ev- 

eryone out of the house. I wanted to be alone 

at the “opening.” This treat was to be reserved 

for my eyes alone, partly out of selfishness, but 

also partly due to the desire not to be humiliated 

should the packaged contents fall far short of 

my expectations. I tackled the table first. After 

pulling out a mountain of balled paper I got the 

table standing on its own legs in the middle of 

the living room. It was metal, in need of much 

paint. The front legs had more holes drilled 

into them than a swiss cheese and I wondered 

if they would support the weight of the table, 

not to mention the weight of the machine on 

top of that. Philosophically I decided that 

the table could be repainted and the legs 

strengthened. Next came the machine. Another 

heap of last year’s newspapers and there it was. 

Somehow it did not look like the one I had 

seen at the Operator’s shack. It must be a dif- 

ferent model, but naturally much better since 

it was heavier and undoubtedly more expensive. 

The thing weighed a ton, or so it seemed, but I 

got it on the table and began to admire, then 

inspect and then complain. The cover had a 

pane of glass and this was cracked. It was re- 

placeable. The cover needed painting as well as 

having some dents removed. I removed this cov- 

er after some fifteen minutes of struggling, and 

one glance made me doubly glad that the wife 

was not in the room. One look at the oily mess 

and she would have had me lug it immediately 

to the basement or to the garage. However, I 

had another look before she returned. There 

were two motors and I saw a cable with a 

plug on the end. This must be the AC cord. We 

might just try this and see if it turns over. Let’s 

check again. Then the roof fell in. They were 

DC governed motors’ with little white stripes 

on the fan. Well, that was that. The cover went 

back on the machine and I sank into an easy 

chair wondering whether I should throw the 

clunker down the cellar steps now or break it 

up with an axe. I could explain to the XYL that 
it was an accident. I didn’t dare to look the ma- 
chine over again for fear of finding even greater 

[Continued on page 170] 
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This article not for sidebanders Frank C. Jones, W6AJF 
650 Donner Ave. 

Sonoma, Calif. 

Grounded Grid Exciters 

Much has been written about grounded grid 

r-f amplifiers for both class C and class B 

linear service, but not much has been said 

about the possibilities for use in exciters as 

frequency multipliers. An experimental exciter 

with four 6A4G7 tubes connected as grounded 

grid tubes was set up for the 3.5 to 21 mc 

bands for connection to a low powered VFO 

unit previously used on these bands to drive a 

4X-150A final amplifier. 
Any small receiving pentode may be used 

providing the suppressor grid comes out to a 

separate pin connection from the cathode. In 

any grounded grid amplifier, the capacity from 

the driven cathode to the plate circuit should 
be as low as possible so all grids should connect 
to r-f ground either directly or thru by-pass 
condensers. In a frequency doubler this ca- 
pacity isn’t as important, though many a fre- 
quency doubler has taken off as an oscillator 
when this capacity in the tube between the in- 
put and output electrodes is a little too great. 

Tubes such as a 6AU6 or 6BA6 can be 
used as grounded grid high mu triodes for very 
low powered stages. Power tubes such as a 
6CL6, 12BY7, or 6AG7 are better due to 
more power handling abilities and higher trans- 
conductance. A tube with very high G,, takes 
less grid or cathrode drive to produce output 

Completed exciter 

on the second or third harmonic than a lower 
G,, type. 

A type 6AG7 power tube or its 9 pin minia- 
ture cousins, the 6CL6 or 12BY7, can be used 

- as a grounded grid triode with all grids ground- 
ed if enough cathode drive is available to drive 
it well into the Class B region. If enough drive 
is available to. operate it into the Class C region, 
grid leak bias on number 1 grid (normal input 
grid) is necessary to prevent overloading this 
grid since it will not stand as much dissipation 
as the screen and suppressor grids. These grids 
all have current flowing thru them to ground 
and back to cathode in a grounded grid ampli- | 
fier or frequency multiplier unless the tube is — 
operated in Class A service. ) 

In the experimental cathode driven or 
grounded grid exciter illustrated here, about 4 
volts peak, or less than %4 watt was available 
from the VFO unit thru a 70 ohm co-ax line. 
This was not enough to drive a 6AG7 tube with 
the grids all directly grounded so the power 
sensitivity was increased by having a positive 
voltage on grid number 2, screen grid, with a 
50,000 ohm resistor to the 300 volt plate supply 
and a suitable by pass condenser to ground. A 
Class A amplifier has greater power sensitivity 
than a Class B stage, but will not have as much 
power output for a given plate dissipation or 

Underchassis view 
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6AG7 
AMPLIFER 

Grounded grid exciter 

cathode current rating. A Class B stage can 
be rated in.a similar way with respect to a Class 
C stage. Frequency multipliers follow. similar 
rules but operate at lower efficiencies—that js 
the r-f power output is a smaller fraction of the 
d-c plate power input. 

Cathode driven frequency multipliers offer 
some advantages for simplified output switch- 
ing in a multiband exciter since the cathode im- 
pedance of a high G,, tube is not much greater 
than the usual link coupling impedance of 70 
ohms or so used between stages of a transmitter, 
Some compromise is necessary in the output 
winding of the tuned circuits in order to use it 
as either a link coupling to the final amplifier 
or to drive the next frequency doubler or trip- 
ler. However, this type of circuit design elim- 
inates circuit detuning present with capacity 
coupling, and gets away from the need of an 
extra tuned circuit between each stage where 
high input impedances are involved such as in 
a grid driven amplifier or doubler. The normal 
cathode impedance of a 6AG7 or similar tube 
ranges from about 100 to 300 ohms depending 
upon the class of operation and amount of 
driving power available. 

As previously mentioned, some grid leak 
bias on grid number 1, or 1 and 2, is advisable 
when a fair amount of cathode drive is avail- 
able. In the frequency doublers going from 3.5 
to 7 mc and from 7 to 14 mc a grid resistor 
by-passed to ground of 600 or 700 ohms re- 
duced the d-c plate current without any loss of 
r-f output power. Even higher grid leak values 
would be needed if a 400 or 500 volt plate 
supply was to be used. The insulation and de- 
sign of the 6AG7 and 6CL6 is such that in 
grounded grid service, 600 or 750 volt supplies 
can be used if high r-f output is needed. It is 
advisable to keep the plate current to values 
less than 30 ma., particularly at higher d-c 
plate voltages under the full cathode drive 
conditions. The grid number 1 resistor to 

_ ground can be of such a value between zero 
and 25,000 ohms to permit using any available 
plate supply between 250 and 750 volts. With 
over 300 volts, the series screen resistors have 
to be larger than those used in this exciter 
and some experimenting would be necessary. 

1720-7/I6L 
28T #26E 
/2D-1/2L. 

OUTPUT 

st 300V 

These resistors of 50,000 ohms in the first tube, 
a 3.5 mc amplifier, and the 7 to 21 mc tripler 
are suitable for a 300 volt supply. The fre- 
quency tripler gave twice as much output for a 
given cathode drive when the grid number 2 
(screen grid) was made positive as shown in 
the circuit diagram, 

Power Output 

The measured output in a 75 ohm resistor 
was | watt in 3.5 mc c-w band, 1 watt in the 
7 me band, 2 watts in the 14 mc band, and 
2.5 watts in the 21 mc band. The power in- 
crease with frequency was necessary to take 
care of higher circuit losses in the final amplifier 
tube and its grid circuit coils. Another 6A4G7 
tube as a frequency doubler from 14 to 28 mc 
could be added by adding another switch sec- 
tion ahead of the output jack switch. This 
doubler should be similar to the tripler stage 
except for its plate coil and condenser which 
would have to be tuned into the 29 mc band. 

This experimental exciter was built with 
small surplus iron-cored slug-tuned coils and 
tubular shunt tuning condensers to primarily 
study the possibilities of cathode driven or 
grounded grid amplifiers and doublers or trip- 
lers. If higher output than 1 or 2 watts is de- 
sired, the condensers should be of the variable 
air dielectric type with larger fixed inductance 
coils-of the types used in larger multiband 
exciters. Likewise, a ceramic insulated band 
switch would be necessary and a larger output 
co-ax fitting of the type for RGU-58 or -59 
co-ax line would handle several watts of r-f 
power without heating losses or breakdown. 
The phone-plug jacks and iron slug coils used 
in this exciter should not be considered where 
higher outputs and over 300 volts are to be 
employed. _ a 
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Designing QSLss at 

F. D. Whitmore, W2AAA 
223 W. Holly Ave. 
Pitman, N. J. 

Would you like to make your own QSL 

designs? 
Creating dynamic QSL designs is easy if a 

few basic art procedures are followed. But first, 

you must step across the threshold from type 

format to printing plates. Once you make this 

step, you are halfway toward your goal. No 

longer need staid type faces with their restric- 

tive space requirements be tolerated. You are 

free to explore limitless designs and obtain 

individualism for yourself and your Station. 

With only a little effort and adherence to. 

some simple rules of art, sparkling homemade 

designs evolve. Cards take on a third dimen- 

sion; they come to life and radiate the person- 
ality of your station. 

You'll enjoy the thrill of doing it yourself. 
Besides pride of accomplishment as your pet 
design materializes, a big saving is realized— 
the artist’s cost is eliminated. Removal of the 
art cost eliminates the largest cost associated 
with QSL printing plates bringing plate print- 
ing techniques within the financial reach of 
practically everyone. 

Of course, you can go overboard making 
some really elaborate designs that only four 
color process printing can faithfully reproduce. 
Naturally, these will be pretty; but with beauty 
comes expense. Four color plates require four 
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Fig 3. Tools required for 

QSL designing. A—Block 

paper, B—Carbon paper, 

C—No. 1. artist brush, 

D—No. 4 artist brush, E 

—No. 6H hard pencil, F— 

Straight pen, G—ruler, H 

—Strathmore No. 74 

drawing board, 1—Com- 

pass, J—India ink. 

Home 

color separation by either the artist or the 

photoengraver that must register perfectly with 

each other to accurately reproduce the design. 

Such care, precision and know-how is expen- 

sive in the commercial houses. Unless you 

have experience in commercial art, these de- 

signs are best left to the commercial artist. 

Less involved processes are adequate for 

QSL printing and will be covered in this arti- 

cle. Each of the three phases to be covered 

is capable of very attractive designs. Following 

the instructions and illustrations carefully will 

enable you to make the illustrated designs and 

also to branch forth into creations of your 

own. The three phases of plate-making to be 

covered are: single color linecut, two color 

linecut, and combination halftone and linecut. 
— 

Part | 

Designs from Single Linecut Plates 

Images containing no gradation of shading 

are linecuts. Original artwork for linecuts con- 

tains lines with no variance in tone. They can 

be heavier or thinner, but still remain black 

or white. Areas in the image may be left open 

(white) or filled in solid. When printed, lines 

and filled areas have the same tone density 

in the color selected. 
To give emphasis or cause separation in 

design, an illusion of shading is obtained in 

linecut work by applying zip-a-tone to those 

areas. Zip-a-tone is a trade name and consists 



Fig 2. Cutting zip-a-tone for shading purposes in 
the design. Zip-a-tone pressed into place. 

of line or dot patterns on transparent paper 
with an adherent on one side. Only one pat- 
tern is on a sheet. Numerous variations in 
patterns can be obtained. Sheets are available 
containing fine dots close spaced or medium 
spaced, and with either fine or medium lines 
of various spacing. Also available are patterns 
of broken lines resembling long series of 
dashes. See fig I. 

Pieces are cut from these patterns to fit 
areas needing shading and pressed into place. 
See fig 2. Patterns with close spaced dots or 

fas 
Nad 

lines produce dark tones when printed; smaller 
dots and thinner lines or wider spaced dots 
and lines create light effects. Solid areas in 
the design are painted in with India ink. 

Designs requiring only one engraved plate 
for printing reduce the amount of work nec- 

Fig 1. Samples of zip-a-tone patterns. A—Fine dot wide space, B—Fine dot close spaced, C—Large dot 

wide spaced, D—Large dot close spaced, E—Heavy fine wide spaced, F—Heavy line clos# spaced, G— 

Broken lines, H—Medium dot in reverse, I—Fine line wide spaced, J—Fine line close spaced, K—Fine slant 

line, L—Heavy slant line. 
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essary’ by you or your printer. Single linecut 

plates eliminate color separation work by 

either the designer or the printer and the 

exacting requirement for close register. 

Printing cost too will be minimum for single 

color designs because only one makeready and 

printing run is needed. (Multicolor work re- 

quires a makeready for each color plate and a 

separate press run for each color.) Printing 

costs are cheaper too if the design is an outline 

instead of large solidly filled areas. More ink is 

required for the latter and greater care must be 

taken that dust and dirt don’t collect and 

cause breaks in the solid printed areas. 

Tools Required 

Tools required for this do-it-yourself project 

are inexpensive and uncomplicated. Starting 

with the correct tools and materials, however, 

is important. Basically, a few sheets of Strath- 

more drawing board No. 74, two small artist 

brushes, carbon paper, pencil, ruler, straight 

pen, compass, some blocked paper and a bottle 
of India ink will suffice. See fig 3. 

Strathmore bristol board is indicated be- 

cause the smooth white surface is very ac- 
ceptable to ink. If no art-supply house exists 
at your location, look about for a substitute. 
Locate a piece of carboard with a smooth 
white finish such as is used for large gift boxes. 
Another possible source for suitable drawing 
board is a printing house. They probably have 
something left over from poster work. Prime 
consideration is a surface that holds ink rather 
than one absorbing it and causing ragged 
edges. Good reproduction requires all areas 
of the finished art piece to be sharp. This in- 
cludes both the start and stop of solid areas 
and the outlining lines. 
Two artist water color brushes are recom- 

mended. One should be a No. 4 and the other 
a No. 1. The No. 4 brush is large enough to 
conveniently» paint in large areas, while the 
fine No. 1 brush is needed to outline edges of 
the design and fill in fine areas. 

After the design outline is completed and 
solid areas filled in, it may be decided that 
certain remaining areas should be emphasized 
or separated by shading. At this time the prop- 
er pattern of zip-a-tone to obtain the desired 
effect can be selected. See fig J. You can, of 
course, fill these areas with close drawn lines 
instead of using zip-a-tone. 

Selecting the Design 

What shall the design be? Removal of de- 
sign limitations by switching to plate printing 
means nothing if we can’t determine a suitable 
design. While only our imagination limits the 
design scope, how do we get our imagination 
working in the right direction? 

While it is true the design can be anything 
that “pops” into mind, it should, of course, 
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have purpose and be appropriate to your sta- 

tion, location, or some prevalent general theme. 

Individuality is accomplished if one of these 

conditions is met; while effectiveness of the 

QSL depends upon originality within these 

scopes. Let’s toss the design problem around a 

little bit to find reasons for developing some 

designs. 
FIRST—Determine if a particular subject has 
especial application to your station, your loca- 
tion or yourself. Maybe you are remotely lo- . 
cated from civilization in lumbering or mining 
activities. Perhaps your profession or liveli- _ 
hood would capture interest if used for the 
theme on a card. Should neither of these seem 
appealing, probably a subject based on na- 
tional or international interest would be best. 
In this category would be the forthcoming 
satellite launching. 
SECOND—Whatever theme is selected, make 
sure it tells a story. There must be a reason 
for using it. Be careful not to end up with 
unassociated objects or meaningless patterns. 
Try to create a card design that conveys a 
message. 

Design Suggestions 

Bearing these things in mind, some design 
suggestions, together with reasons for selecting 
them, will be explored and later carried 
through the art steps to development. 

1. Suppose specialization in relay work is 
the main activity of your station. Can 
you think of something appropriately il- 
lustrating this specialty. It could indicate 
that you do relay work, that you do it 
quickly, or that relaying is the dominat- 
ing feature of your station. If all three 
things can be portrayed, your design 
message will tell the strongest story. If 
they can be featured while keeping the 
design simple for single color plate work, 
your QSL will achieve attractiveness and 
impact. Probably several designs could 
be worked up containing all of these 
features. One choice for exploration, 
however, could evolve around the Roman. 
God Mercury—that swift carrier of tid- 
ings whose winged feet made him 4 fleet 
messenger. See fig 4a. 

2. Several illustrations might be ‘suitable if 
you are a river pilot. A design, showing 
enough of a vessel to identify your trade, 
with the whistle blowing should be very 
interesting. In the trail of escaping steam 
ue station call letters might fit. See fig 

3. One of the more difficult design prob- 
lems is creating a good typical YL card. 
Numerous amusing symbols could be 
used such as baby carriages, lingerie, 
etc.; but what, aside from the comedy 
angle, would convey knowledge the op- 
erator is a YL? Maybe you can solve this 



station. 

places.” 

one which I find very hard. My best ap- 
proach is a portion of an automobile 
driver’s seat containing a smiling girl 
with waving arm and wind-tossed hair. 
The theme would be “going places.” See 
fig 4c. 

4. Along the comedy line, W6-land might 
use an atomic mushroom design repre- 
senting a California kilowatt. See fig 4d. 

5. Hams living in western states could try 
a design featuring a cowboy astride his 
horse gazing quizzically into the distance 
at a beam antenna. If balanced cor- 
rectly, this theme of “the new invading 
the old” should produce a nice card. 
See fig 4e. 

Creating the Design 

Now that we have some design ideas, let’s 
take the first one concerning relay stations 
and proceed step-by-step to create the draw- 
ing from which the linecut plate will be made. 

SIZE OF DRAWING. Call cards vary slightly 
in dimensions but in general are approximately 
3144” x 5%”. Final sizes become important 
only when laying out design dimensions for 
the artwork. Instead of drawing on stock the 

B 
A 

Fig 5. (a) Draw design on stock twice the dimen- 

sions of final QSL card size. (b) Reducing design 

dimensions to half size, reduces area to one 

quarter. 

Fig 4a. Design illustration for relay \p PORES eR: 
B—Design EN : ie. 

work theme. C—A YL design, “going 9 

D—Those California kilo- F 

watts. E—Western design depicting 

“the new invading the old.” 

y dl 

illustrating the 

same size as the finished QSL, the artist works 
to multiples of these dimensions. See fig 5a. 
He does this because finer parts of the design 
are easier to handle when expanded, and also 
because irregularities in the drawing tend to 
disappear when the original art is reduced to 
final size during plate making. 

Remember, reducing dimensions to half re- 
duces area to one quarter, therefore be sure 
any zip-a-tone used has a large enough pattern 
to give the effect wanted when reduced. See 
fig 5b. Select a piece of drawing board with 
dimensions twice the size ‘your finished QSL 
will be plus a few inches of margin all around. 
On this board draw a rectangle lightly in pen- 
cil each dimension being twice the final QSL 
size (7” x 11”). Your design may extend to 
or stay within this boundry but it must not 
spread beyond it. See fig 5a. 
Now we need a sketch of Mercury. Prefer- 

ably it should be one of Mercury in action. 
Look in a big dictionary or an encyclopedia 
for illustrations suitable to your need. This 
particular image can also be found in florist 
section of classified telephone directory. Trace 
off the design by placing a piece of blocked 
paper and carbon paper beneath. See fig 6. 
Use a ball stylus if possible so original image 

Fig 6. Tracing off objects suitable for your 

designs. 
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Fig 7. Balancing the design. (a) Too much forward pitch, Mercury is off balance, (b) Placing Mercury at 

left expresses “coming” instead of “going,” (c) Object too near right side upsets layout balance, (d) Best 

placement for speed and balance. 

won’t be marred. Lay your tracing on the 
drawing board moving it about for position 

and balance. See fig 7a, b, c, d. Try to capture 

an effect of speed. Placing him near the left- 

hand edge creates the feeling he is coming to 

some destination rather than going to one. 

Extreme right-hand placement upsets balance 
of the layout. Fig 7d supplies best speed and 
balance. 

As the design portrays delivery of a radio- 

gram, Mercury is leaving your station for some 
destination. Keeping him on the right-hand 
side of the card captures the sensation of 
departure. Placing your call letters behind him 
indicates his point of departure. With these 
two points decided, determine the size this 
figure should be. Expand your tracing to fill 
this area by carefully redrawing or having a 
photostat made. By using block paper (paper 
filled with vertical and horizontal rules to 
form squares) it,is easy to later expand it 
to the size needed for your drawing. See fig &. 
I prefer spending a dollar and getting a photo- 
stat. Transfer this: enlarged figure to the draw- 
ing board to meet your previous decision for 
position and balance via carbon paper tech- 
nique. = 

With the figure of Mercury satisfactorily 
positioned, it’s time to give thought to call 
letters. As the design theme is relaying, call 
letter importance can be held secondary. By 
keeping the letters small, emphasis is added 
to the theme. Another way of obtaining sec- 
ondary call-letter importance—the one I pre- 
fer in this case—is to cause the letters to 
appear behind the image. 

On a small strip of paper, print your call 
letters in pencil about three-quarters of an inch 
high. Slide this about the layout to find the 
place it blends best. See fig 9a, b, and c. Now 

ZAAA 
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Fig 8. Expanding object size utilizing blocked 

paper. 

check the advertising in a movie magazine for 

examples of lettering styles. Fig 10 shows 

samples of letter variations that may satisfy 
your requirement; however, this scope of art 
is unlimited and a particular design treatment 
in a magazine’ may have just the flourish to 
“spark-up” your design. 

Start with a serif style so the letters will 
have attraction of their own. Sans serif block 

Fig 9. Sliding call letters around the design. (a) Getting feel of height, (b) Bad position; indicates Mercury 

is coming to station rather than going away, (c) Lower position gives less importance to call letters and 

strengthens design, (d) Illustrating guide lines used for layout. 
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QU WATS 

ABCDEFGHIJKL 
MNOPQRSTUVWX 

Fig 10. Samples of serif and sans serif letters. 

25673900 

Fig 11. Visualizing treatment of design. (a) Reverse treatment showing dark background with solid light 
image. (b) Dark background with light outlined image. (c) Background any color with image shaded in 
same color. 

letters have predominated on QSLs for many 
years sO appear somewhat stale. Still, hand 
lettered sans serif styles are extremely popular 
for modern designs. Examine the lettering ‘“‘Ra- 
dio Amateurs’ Journal” on June 1957 CQ 
cover. Try both styles—serif and sans serif— 
and select the one that fits comfortably into 
your design. If it tends to clash, don’t use it. 
Serif type styles have fine lines or flares at top 
or bottom (or both) of the letters; sans serif 
means without serifs. 

Having selected the lettering style proceed 
to draw the letters into your design. First, with 
a blue pencil, draw top and bottom guide lines 
and block off. See fig 9d. Allow full block 
space for all letters and figures except an “i” 
and a “I.” Half spacing should be used for 
these or they will stand aloof from the others 
completely unbalancing your call. Blue pencil 
is used for all guide lines because it will not 
reproduce when photographed. (Blue becomes 
white in photography.) This eliminates the nec- 
essity for erasure with possible damage to your 
drawing. 

Before finalizing the design, try to visualize 
the finished call card. Should the background 
appear in solid color and the image in white? 
Should the image be in white outline only 
against the solid background? Would the de- 
sign be more effective if the image was zip-a- 
toned? How should the call letters be treated? 
Fig 11 shows the effect realized by each meth- 
od of treatment. 

Design d in fig 7 seems to present the best 
balance and action; therefore it will be used 
to demonstrate finishing of artwork preparatory 

Fig 12. Inking the final design. (a) Inking pencil lines with pen. (b) Inking large areas with No. 4 artist 
brush. (c) Inking small detail with No. 1 artist brush. 
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Fig 13. Protecting your artwork. (a) Applying rubber cement to top of back, (b) Laying protective cover 

on cemented edge, (c) Folding protection cover across face of artwork, (d) Color swatch put on cover fo 

guide printer in matching ink. 

RUBBER 

CEMENT 

to delivery for plate making and printing. 
With the straight pen and India ink, draw 

over the pencil lines used for outlining, em- 
phasis and tone separation. Using the No. 4 
artist brush, fill in the solid areas with India 
ink. Use the No. 1 artist brush for the em- 
phasis lines and call letters. See fig 12. Cut 
pieces of zip-a-tone to fit any areas to be 
shaded. Paste a piece of tissue paper along 
the back top edge and fold it over the front 
of the drawing. On this either attach a swatch 
or fill in the solid portions of the design with 
the shade of color the printer is to match. 
Crayon or paint can be used. See fig 13. Your 
design is now ready for the platemaker. 

Take the drawing to any printer of your 
choice. He will have the plate made and do 
the printing. He can get the plate made from 
his regular source cheaper than you’ll be able 
to have it done. 

x ‘—L_ 
Choice of Color 

Select a color that is pleasing to you and 
that will accentuate the design. If a white card 
stock is used, a dark color ink will give most 
prominence to the design. Another color 
scheme is available in single plate printing by 
using light-colored stock instead of white. Dark 
inks printed on these light colors produce two 
color designs. Numerous combinations can be 
used for this effect: dark blue ink on yellow 
or buff stock, black on yellow or orange stock. 
If white stock is used, I suggest the ink selected 
be dark regardless of color so plenty of con- 
trast is realized. For a glossy card with plenty 
of color sparkle, specify that Kromekote stock 
be used by the printer. 

In the second part of this article, techniques 
and instructions for creating two-color linecut 
designs will be covered. 

(to be continued) 

Killing Final Amplifier Noise 

Norman R. McLaughlin, W3LNT 
5300 Henderson Road 

Washington 22, D.C. 

Some grounded grid final amplifiers have 
been found to create noise in receivers while 
in standby condition. In some instances this 
noise condition has been accentuated by TR 
switches. 

Marvin Campbell, W6ULB,* in Vallejo, 
California looked into the problem. He noticed 
that the audio on low level received signals was 
somewhat distorted, not only when a TR switch 
was used, but while using a separate receiving 
antenna as well. 

Replacing the TR switch with an antenna 
changeover relay eliminated the noise. Like- 
wise, with the TR switch connected, the noise 
disappeared when filaments of the final were 
turned off. The final was thus established as 
the culprit and the TR switch absolved. 

[continued on page 175] 
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Fig. 1. A typical grounded grid amplifier with 
W6ULB’s method of eliminating final amplifier 
noise added. Ky, can be the spare contacts on 

the voice control relay of some commercial ex- 

citers, or a separate relay keyed simultaneously 
with the voice control relay 

Increasing Tube Reliability 

*Branch Supervisor, Electronics Design Branch, Mare 
Island Naval Shipyard, Vallejo, California. 



Conversion of AM Transmitters 
to DSB Operation 

C. A. West, W2IYG 
Electron Tube Division, 
Radio Corporation of America, 
Harrison, N. J. 

Are you becoming increasingly discouraged 
with phone operation because of crowded 
band conditions? Are heterodynes created by 
beating carriers breaking up your qso’s in spite 
of your beam antenna and the addition to your 
receiver of double conversion, crystal filter, 
Q-multiplier, and other types of filters to 
sharpen your rf and if selectivity or notch 
your audio response? If your present final 
class C amplifier uses a pair of beam power, 
tetrode, or pentode tubes, you can easily con- 
vert your transmitter for double-sideband— 
suppressed-carrier operation and enjoy many 
of the advantages of sideband operation. 

The conversion is quite simple. It consists 
basically of changing to a push-pull (grid-No. 
1) input circuit and a parallel-plate output 
circuit and applying push-pull audio voltage 
plus some negative voltage on the screen grids 
(grid-No. 2). With the addition of a simple 
switching arrangement you can go back in 
seconds to your original AM and cw operation! 

This article presents sufficient information 
of a general nature to help you convert your 
present transmitter or build and adjust a DSB 
amplifier, and describes in detail the conver- 
sion and adjustment of W2IYG’s parallel 813 
final operating at maximum ICAS class C 
telegraphy plate-voltage rating. 

Circuit Conversion 

The first step in the conversion of your 
present final amplifier is to re-wire it as shown 
in fig 1. The plate circuit is connected for 
parallel operation, and the grid-No. 1 circuit 
for push-pull operation. The screen grids are 
then connected to a step-up transformer having 
a center-tapped secondary. The negative 
screen-grid or grid-No. 2 voltage is connected 
at this center-tap. If a 500-ohm output wind- 
ing is available from your audio amplifier, a 
500-ohm line to the push-pull grid-coupling 
transformer should prove sufficient. Very lit- 
tle af power is required in the grid-No. 2 
circuit because it is only necessary’ to supply 
sufficient af voltage for modulation to the 

proper amplifier power level. This subject is 
discussed further under adjustment. 
When properly adjusted, this amplifier oper- 

ates as follows: The grid-No. 1 input circuit 
operates in the normal class C fashion. When 

one grid is driven negative, the other is driven 
positive. Because the plates of the two tubes 
are connected in parallel through a common 
load, and because there is a normal 180-degree 
phase shift between the tubes, the instantane- 
ous voltage at the plate of each tube is equal 
and opposite to that of the other tube. Under 
these conditions, voltages in the plate circuit 
cancel, and rf output is zero, causing complete 
carrier cancellation (at balance only). For a 
given dc plate voltage and rf grid-No. 1 volt- 
age, the static or idling dc plate current there- 
fore is influenced only by the value of nega- 
tive de grid-No. 2 voltage. 
When audio voltage is applied to the screen 

grids in a push-pull arrangement, one screen 
grid is driven positive while the other is driven 
negative. The tube with the positive-going 
screen-grid voltage begins to conduct, while 
the tube with the negative-going screen-grid 
voltage remains cut off. Each tube, therefore, 
produces power for only one half of the 
audio cycle. During the next half cycle 
tube operation is reversed, and the tube which 
was previously cut off begins to deliver power. 
Both sidebands are produced alternately by 
each of the tubes. The plate current in this 
case is influenced by the combination of nega- 
tive dc voltage and af modulating voltage on 
the screen grid. 

Another interesting feature is that the ampli- 
fier is self-neutralizing. As shown in fig 1, the 
grid-No. 1-to-plate capacitance of one tube 
acts as a neutralizing capacitor for the other 
tube. When one tube is conducting, the other 
is cut off. The tube which is cut off serves as 
the neutralizing capacitor in a conventional 
Capacitive-neutralizing system for the tube 
which is conducting. 

Adjustment 

Adjustment of the DSB class C amplifier 
is straightforward. However, particular atten- 
tion should be given to the following items: 
(1) The value of negative dc screen-grid or 
grid-No. 2 voltage, (2) amplifier balance, and 
(3) the value of af grid-No. 2 voltage. 

DC Grid-No. 2 Supply Voltage 

The negative de grid-No. 2 voltage for 
proper operation. of the DSB amplifier must 
be determined experimentally. A 90 volt ‘C” 
battery may be used for initial tests. It is sug- 
gested that the plate-supply voltage be con- 
trolled with a Variac or that a 5000-ohm high- 
wattage resistor be used in series with the 
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plate supply to provide tube protection during 

the initial adjustment of the screen-grid volt- 

age. With full ICAS class C telegraphy, plate 

voltage, and normal rf drive to the input cir- 

cuit, the grid-No. 2 voltage is adjusted for 

plate-current cutoff. The value of negative dc 

grid-No. 2 voltage is not critical. Numerous 

fests were run with negative voltages ranging 

from almost twice the plate-current-cutoff 

value to values at which static plate currents 

were high enough to cause almost full plate 

dissipation. Operation under these extreme 

conditions, however, is not recommended. At 

too high a negative screen-grid voltage, a pat- 

tern like the one shown in fig 2B is obtained. 

Because more af driving voltage is required 

for a given rf output with a high negative 

grid-No. 2 voltage, audio distortion is more 

likely to occur in the modulator as a result 

of operation at increased af gain. Operation 

at too low a negative screen-grid voltage is 

wasteful of dc input power. 

TO AUDIO 
AMPLIFIER 

—C +0, +E ga 
B- 

HIGH STEP-UP  ~Eg9 B+ 

Cy-NOT REQUIRED FOR DSB~SC AND HAS NEGLIGIBLE EFFECT WHEN 
LEFT IN, ASS DESIRABLE FOR AM-CW OPERATION. ; 

Cp~BALANCE CONTROL (SEE TEXT) 

FIG. 1 

After proper adjustment of dc grid-No. 2 
voltage, the plate tank circuit is tuned to 
resonance with the aid of a sensitive rf 
galvanometer or field-strength meter. The cir- 
cuit is tuned for a maximum reading on the 
rf indicator. This reading indicates the presence 
of carrier which may be strong enough to re- 
quire suppression. A check with local sources 
will give this answer. 

Carrier Suppression Adjustment: 

After the reading on the rf indicator is 
noted, the ends of the grid coil should be 
touched one at a time. (If the wire is uninsu- 
lated, a piece of tape should be wrapped 
around your finger.) If there is no reduction in 
rf indication, the final is balanced. If there 
is unbalance, a small variable capacitor should 
be connected to the end of the grid tank which 
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causes carrier reduction. This capacitor should 

be adjusted for minimum carrier. The final 

is now balanced. The balance must be checked, 

however, if you change bands. If the grid 

coils are symmetrical, one small variable 

capacitor of about 10 ppfd should prove suit- 

able. If the plug-in strip is symmetrical and | 

your coil can be plugged in either of two — 

ways, mark the correct way for the coil to — 

go in after it is balanced in the amplifier. For 

multi-band operation, a small balancing ca- 

pacitor may be used in each grid coil as a 

padder across the tuning capacitor. 

AF Grid-No. 2 Voltage: 

The adjustment of af grid-No. 2 voltage — 

must be made properly if serious distortion — 

and excessive bandwidth are to be avoided. 

It is advisable to use an oscilloscope for this 

adjustment. The test setup is shown in fig 3. 

This test should be made before_the trans- 

mitter is put on the air because it provides 

direct indication of transmitter performance. 

This test will be discussed in detail later. At 

this point it might be well to consider the 

development of the necessary af modulating 
voltage. 

Because the screen grids represent a rela- 

tively high impedance load, very little audio 

power is required for modulation, The main 

requirement is that sufficient af voltage be 

available for modulation of the rf amplifier 

up to the point at which distortion and non- 

linearity occur. At W2IYG an rms voltage of 

about 180 volts (per tube) was required for 

the 813’s. Although no information is avail- 
able regarding the exact af modulating voltage 
required for other tube types, an rms voltage 

(per tube) of about twice the value of the 

negative screen-grid voltage required for cut- 

off should be sufficient. Any 5- or 10-watt 

audio amplifier should be adequate provided 
it has a high transformer step-up ratio. Some 
experimentation may be required. (See the 
DSB article in last month’s CQ.) 

the Exciter: 

It is essential that the VFO of your exciter 
be very stable! Otherwise, it becomes very 
difficult for your signal to be copied. Your “on 
the air” checks will show up instability im- — 
mediately, so keep your VFO on zero beat. 

Tune-Up: 
Although output-circuit tune-up might ap- — 

pear-to be a problem with this type of ampli- — 
fier because of the suppressed-carrier feature, 
it is in fact very simple. With the input circuit 
tuned to resonance and normal flow of grid- 
No. 1 current, it is necessary only for you to 
whistle into the mike while resonating and 
loading the output circuit. Depending on your 
particular arrangement, the input circuit can 
easily be returned to parallel operation and 
B+ applied to the screen grids. At W2IYG 
this connection is made in seconds by a plug-in 



coil arrangement (fig 4A) and switch (fig 4B) 
which returns the amplifier to cw or AM 
service, 

The very nature of this circuit provides ex- 
cellent tube protection because, even with full 
plate voltage and no grid-No. 1 excitation, no 
plate current flows because of the negative 
grid-No. 2 voltage. Here is real foolproof 
operation! 

Final Testing: 

After the circuit and tube operating condi- 
tions have been established, one final test 
should be made with the aid of an oscilloscope 
to check the sidebands for distortion and non- 
linearity. 

With the transmitter under dummy load 
and a test setup similar to that shown in fig 3, 
tone modulation is applied and the rf pick-up 
link for the scope is adjusted until complete 
waveforms appear. If grid-No. 2 negative 
voltage is correct, af voltage is not excessive, 
and the amplifier is properly balanced, sym- 
metrical waveforms such as those shown in 
fig 2A should appear. With excessive modula- 
tion, waveforms such as those shown in fig 
2C and 2D will appear. Fig 2C shows “flat- 
topping” of an otherwise symmetrical wave- 

' form. When “‘flat-topping” occurs, the signal 
sounds distorted and begins to spread out and 
take up excessive frequency space. Fig 2D 
shows a combination of “flat-topping” and in- 
creased nonlinearity whieh creates serious in- 
terference. Fig 2E, with carrier showing, is 
caused by unbalance. 

For those who do not own or have access to 
a scope, a low-range milliammeter (5 or 10 ma.) 
connected to read screen-grid current on one 
of the tubes will aid in the modulation ad- 
justment. The screen grids should not draw 
current or distortion may occur. If there is 
doubt about the adjustment, the gain control 
should be kept low and some “on the air” 
tests made to determine the best setting of this 
control. 

Typical Conversion 

The test conversion made in one evening of 
the 813 transmitter at W2IYG was accom- 
plished as follows: 

The grid-No. 1 input circuit was converted 
for push-pull arrangement. This conversion 
was quite simple because plug-in coils were 
used in both the input and output circuits and 
a split-stator capacitor was Being used. A push- 
pull input coil having a center link was con- 
structed and the. plug-in coil strip was re- 
wired, as shown in fig 4. Conversion of the 
plate circuit was not necessary because of the 
original parallel arrangement. 

Next, the grid-No. 2 (screen-grid) circuit 
was rewired as shown in fig 1. This operation 
involved only the disconnection of the positive 
screen-grid supply voltage and the removal of 

{Continued on page 182} 
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Capt. Sidney S. Rexford, W2TBZ 
7224 W. Silverspring Dr. 
Milwaukee, Wisconsin 

Hybrid Husbandry 

Considerable changes have taken place in 
the techniques of ham radio since I first got on 
the air 18 years ago. To some of the real die- 
hards ham radio is being robbed of its romance 
by such unradio-like innovations as SSB and 
RTTY. There is room for a little nostalgia and 
a tear or two for the passing of the 203A and 
the side-swiper key, but we can ill afford to 
make a career of it. “Old Dobbin” might have 
provided some picturesque transportation, but 
he was slow, dusty, and on occasion some- 
what smelly. Thanks fellows! but I'll still take 
my Oldsmobile! After all youth must be served 
and there is an awful lot of it. Youth, I mean! 

Some wag once said “The best place to start 
is at the beginning.” Which is all right I guess 
since we have to start somewhere. Let’s start 
at the beginning. 

For years now hams have been coming up 
with phone-patches to end all phone-patches. 
Regardless of what they have to offer in the 
way of marrying the telephone to a radio 

The complete patch 
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Complete phone patch theory and practical . 
application to switchless circuits 

station, the ultimate is never quite achieved. | 
The same old alternate talk and listen periods _ 
of the regular radio circuit are just transferred 
to the telephone line. The disadvantages are 
many. The telephone subscriber (a fancy name 
for the person paying the bill) is used to a | 
regular telephone system where he or she | 
holds a normal conversation. The business of | 
“Speak-up and then Shut-up” is a little con- — 
fusing. Some people, particularly women, never 
do get the hang of it. 

Another disadvantage is that the radio oper- 
ator has to intercede and throw switches every 
time the conversation changes hands. 

The advantages are few and not at all obvi- 
ous. The chief one is that it works after a 
fashion. 

The final solution, of course, is a lash-up 
that permits the telephone subscriber to oper- 
ate the voice control of a SSB transmitter and 
receiver. This would provide a no hands sys- 
tem and the operator could sit back and smoke 
his cigar or go out for a short beer. (FCC 
rules and regulations permitting!) It also pro- 
vides the nearest thing to true duplex operation 
that can be achieved in the present stage of 
the art. 

The whole deal sounds simple at first. The | 
logical question is “What’s the big problem 
about that?—-Just hook the telephone line to 
the receiver and transmitter and away we go!” 
Young Feller, there is a great big nasty prob- 
lem. The telephone company has been very in- 
considerate in the design of the telephone sys- 
tem. Some efficiency expert got the idea that 
two wires are enough to provide telephone 
service; just use the same wires for both trans- 
mitting and receiving. This is satisfactory for 
the normal levels found in telephones since 
the receiver on one end of the instrument and — 
the transmitter on the other are far enough 
removed from one another to prevent feed- — 
back. Things aren’t quite so simple when it 
comes to tying this telephone line into the 
radio system. The transmitter will be unable 



of circuit 

ito distinguish between the signal from the tele- 
| phone line and the signal from the receiver. 
| It will have a disconcerting habit of attempt- 
ing to transmit both. The final outcome is 
transmission of the signal of the telephone all 
right but the received signal will sound like a 
one lung outboard motor. 

Did | hear some little voice in the back of 
the room offer the suggestion of using the 
standard QT circuit to silence the transmitter 
when the receiver is operating? Good idea, but 

| it won’t hold water. At least not in its present 
form. 

Let’s look at the typical QT and voice cir- 
cuit of the SSB transmitter and how they fit 
into the picture. Take a gander at fig J. 

Notice that the connection of the telephone 
| line, as shown by the dotted lines, requires 
connection to both the receiver output and 
the transmitter input simultaneously. The QT 
circuit, not being able to differentiate between 
signals originating on the telephone line and 
signals coming from the receiver, accepts both 
and proceeds to paralyze the voice control 

indiscriminately. This prevents the 
transmitter from coming on the air at all. 
Now we have a complete reversal of our 

*} previous problem. Before, the transmitter tried 
} to broadcast both sides of the conversation, 

now it is unable to broadcast either side. The 
receiver is working fine! Gad Zooks! Where 
do we go from here? 

There are two possible solutions. 
One involves adding an isolation amplifier 

after the receiver output to supply the receiver 
signal to the line, and at the same time keep 
the telephone signal from finding its way into 
the QT circuit. Fig 2 shows how this added 
circuit would do its dirty work. 

The adjustment of such a circuit could (and 
probably would) be a king-sized headache. 
Past experience with QT circuits has turned up 
some exasperating quirks in the little beasts. 
It appears that once such a circuit has been 
adjusted to give positive action on the receiver 
signal, which is several times stronger than 

Fig 1, 

TR 
SWITCH 

TRANS! 

the telephone signal, normal receiver back- 
ground noises will be strong enough to prevent 
the weaker telephone signal from tripping the 
voice control. Anybody who wants to experi- 
ment with it might come up with something. 
The theory is good, but how it would work 
with practical telephone circuits is an unknown 
factor. 

The more obvious solution therefore is to 
employ a hybrid circuit such as is used by 
the telephone engineer in designing telephone 
repeater equipment. 

Hybrids, well known to telephone systems, 
are almost unheard of in amateur work, and 
nothing is written about them in the various 
“Radio Bibles” used by the average ham for 
references. Up to this point we have had no 
reason to have an interest in them. Now they 
suddenly appear useful. 

The meager literature available here jin 
Korea on the subject of hybrids leaves much 
to be desired; however, what can be found has 
been boiled down in some places and padded 
up a bit in others for presentation. It ain’t 
much, but it’s all I’ve got! Maybe this will prod 
some real expert into telling us what these 
hybrids are really all about. 

Action of Hybrids 

Hybrids fall into a single category. They are 
all a variation of the balanced-unbalanced a-c 
bridge. That is, they are balanced for a.c. in- 
jected into the circuit at one point and un- 
balanced when it is applied at another point. 
The actual circuits vary greatly between one 
hybrid and another, depending upon how the 
bridge is constructed, how the two signals are 
fed into the circuit, and whether the balance 
is obtained by direct or transformer action. 

Since hybrid circuits must be balanced for 
one phase of their operation, there is a re- 
quirement for at least one adjustable leg of 
the bridge. This adjustable leg will be indicated 
in the following diagrams as a little black box 

Fig 2. 

SPEAKER 

ISOLATION 
A SSIMES AMPLIFIER 
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marked “Balancing Network.” What is inside 

this mysterious little black box we'll get to 

later. 
The simplest, or at least the cheapest, is 

the resistance hybrid as shown in fig 3. 

The difficulty with this circuit is that no 

ground exists for the transmitter or receiver, 

both of which invariably require one. The use 

of matching transformers between the receiver, 

the transmitter, and the hybrid might make 

this circuit usable. I haven’t made any experi- 

ments with it because the source of this circuit 

described it as a “cheap and dirty deal” and 

limited in its action. In other words “You don’t 
pay much—you don’t get much!” 

Fig 3. Resistance Hybrid 

RECEIVER 
OUTPUT 

R2 

BALANCING 
NETWORK 

SOU TRANSMITTER 

UU et VOICE CONTROL 

ee nf | . 

SUG OUTPUT 
pay eh Be IA | : 

Fig 4. Common Repeater type Hybrid 

The most common hybrid in use for tele- 
phone work is shown in fig 4. 

This circuit will operate satisfactorily with 
grounds at points A and B. The dotted lines 
indicate that two transformers actually make 
up this hybrid and separate the windings ap- 
pearing in each individual transformer. Hy- 
brid action takes place by virtue of the fact 

‘that signals from the receiver have two equal, 
but out of phase, avenues of approach to the 
transmitter input. Since these two inputs are 
equal and 180 degrees out of phase, the trans- 
mitter input is unable to receive signals from 
the receiver output. 
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components. 

Happy Hap’s Used Reseever Emporium on 
Sixth Avenew in Feenix!) 

Anyone who has an “in” with the local tele- 
phone repeater station might be able to acquire | 
a pair by some hook or crook. Operation 
would be most satisfactory. Graybar might 
have ’em too! ! 

Another common hybrid arrangement is 
shown in fig 5. 

TRANSMITTER 
AND 

VOICE CONTROL 

BALANCING 
NETWORK 

OUTPUT 

Fig 5. Balanced Hybrid 

In this case all of the windings are in one 
transformer. Assuming that the two windings 
at the receiver output are considered the pri- 
mary, then the other four windings are so 
polarized that the transmitter input is con- 
nected at a point of balance and no receiver 
signal reaches the transmitter. The telephone 
signal, however, is again split up between the 
balancing network, the transmitter input, and 
the receiver output as in fig 4. Grounding 
facilities at the transmitter input would require 
a matching transformer for isolation. 

These commercial hybrids, regardless of how 4 
interesting they may be academically, are not 
quite the solution to ham requirements. 

The “Ham Hybrid” should be a device that 
can be constructed from parts available in the 
junk box, or at least purchasable without un- 
due shopping around. ; 
_ Experiments with the circuit shown in fig 6 
indicate that it is a good start in the right di- 
rection toward coming up with a usable cir- 
cuit for the ham type hybrid. It can be con- 
structed from easily available parts and, at 
the same time, offers a degree of attenuation 
of the signal from the receiver into the trans- 

These transformers are strictly telephone | 
items and are not available for amateur pur- _ 
chase down at the local parts store. (Try | 

The telephone line on the other hand has — 

part of its signal dissipated by the balancing © 

network and the rest appears at the trans- — 

mitter input and the receiver output equally. — 

The signal that appears at the receiver output _ 

is lost harmlessly in the receiver Output circuit _ 

=> 



TRANSMIT TER 
AND | 

VOICE CONTROL TELEPHONE 

NELVYLTy Fig 6. 
Basic 

VOUT RII “Ham” 

2 Hybrid 

BALANCING mille RECEIVER circuit 
NETWORK =i OUTPUT 

mitter voice control in the neighborhood of 
20 to 30 db. This is adequate for the average 

‘| run of voice controls and telephone signal 
| levels. 
| If it can be made to operate at all on the 
| “Whoop and Holler” telephone systems in 
Korea, a stateside installation should operate 

| “No Sweat.” 
Theory of operation is as follows:—Signal 

current originating on the telephone line flows 
(momentarily) as shown in fig 7. 

Current flows through the transformer T/ 
primary and induces a voltage in the secondary 
which is fed into the transmitter input and 
voice control. Current also flows through one 
winding of 72 and induces a voltage into the 
output of the receivers This voltage will do 
no harm if the usual QT circuit is not oper- 
ative. The OT circuit must be inoperative or 
this voltage will paralyze the voice control. 

Fig 8 shows the action of this circuit when 
a signal current is present from the receiver 
output. 

The current present in the circuit caused by 

Fig 7. 
Momentary 

current 
flow 
from 

Telephone 
signal 

the receiver signal in 72 splits, half taking a 
path through the telephone line by way of 
half of the split winding of T/ and the other 
half taking a path through the balancing net- 
work by way of the other half of the split 
winding of TJ. The fields set. up by the cur- 
rents in the two halves of the windings cancel 
and no voltage appears at the inpu: to the 
transmitter or voice control. This is making the 

assumption that these circuits are equal and 
of the same phase relationship! 

The Balancing Network 

Take heed of the Italics above. This equality 
of current and phase relationship are impor- 
tant. Without this condition, Brother, you 
ain’t got nothin! 

With a little simplification this circuit be- 
comes a common a-c bridge. Gaze at fig 9 and 
get oriented for a minute. 

Fig 9. Bridge 
Equivalent 

L1 and L2 are the two halves. of the split 
windings of T1; Zt is the impedance of the 
telephone, telephone line, and associated 
switchboard machinery belonging to the local 
telephone company; Zbn is the impedance of 
the balancing network; and the a-c generator 
in the middle is the receiver signal. OK hold 
your hats! 

LI and L2 are fixed by construction and 
any alteration of their effect upon the circuit 
is nearly impossible. The telephone system as 
represented by Zt is a complex maze of re- 
sistance, inductance and capacitance in vari- 
ous quantities which will vary from one tele- 
phone to another, and will actually vary 
somewhat on the same telephone from call 
to call. Fortunately this variation is usually 
very small and does not seriously disrupt the 
overall balance of the circuit. 

The telephone company takes a dim view 
of people who try to alter the impedance of 
their telephone system. It is a good idea to 
accept this value at whatever figure it happens 
to have at the moment and look elsewhere for 
an adjustable leg of the bridge to obtain the 
balance required by the assumption in italics. 
It shouldn’t be a long search since Zbn is the 
only leg left. We have this li'l Feller right in 
our laps where we can adjust him all we want 
to and make him out of anything that happens 
to fit our fancy. 

Before our fancy runs away with us, how- 
ever, we should take stock of the situation and 
set some reasonable limits as to what are the 
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maximum and minimum values that might 

be required. ; 

The telephone companies hire some high 

priced brains to assure as much efficiency out 

of a telephone system as possible. This is good 

business. It can be assumed that the impe- 

dance of the telephone system, and conse 

quently the impedance of Zbn will be pre- 

dominantly resistive and in the neighborhood 

of 600 ohms. The average impedance of a 

telephone system can be approximated by 

600 ohm resistor in series with a 2 mfd 

capacitor. These are the centers of the limits 

of adjustments to be expected. The maximum 

and minimum values will not vary more than 

a few hundred ohms and 1 mfd more or less. 

The Experimental Model 

Information on the experimental model is 

passed on tor those who are interested enough 

to want a starting point. Believe me, this is 

only a starting point! Some of the components 

used in this model may prove to be as hard 
to come by as the regular commercial hybrids, 
but, and this is the good part, substitutes 
should work as well or maybe better than the 
originals. 

TI and T2 are standard C-/6] coils used 
universally through Signal Corps wire equip- 
ment to provide so called “Phantom” circuits. 
These transformers might be available through 
surplus channels. Literally thousands of them 
have been made since before WW2; some of 
them must have found their way into such 
outlets. They should be a drug-on-the-market. 
Outside of their original purpose and possibly 
this phone patch they are pretty useless. If 
they can’t be found, 400 cycle power trans- 
formers (also useless) should be a logical 

* NOTE: BEWARE OF GROUNDED 
ROTORS ON RY & Re. 

Fig 10, parts below 
L—1 Hy R2—500 ohm Pot (wire 
Ci—2 mfd wound) 
C2—1 mfd R3—2 K &% w. 
C3—.005 Button R4—.5 Meg pot 
Ri—1 K Pot (wire SW1—DPST Switch 
wound) SW2—SPDT Switch 
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substitute. These transformers would probably 

provide a better impedance match to the re-— 

ceiver output than the C-/61/’s in the bargain. 

I once ran a response curve on those 400 cycle — 

jobs and found them surprisingly flat from — 

150 to 20,000 cycles. There is no reason to 

worry about poor transmission quality! | 

The photo shows a C-/6/ coil (in its orig- | 

inal form) in front of the completed experi- | 

mental model. If these coils are used they can | 

be dismounted and save a lot of chassis | 

space. The five lead wires are potted with tar 

into grooves in the bakelite base. These leads 

are made of fairly heavy wire and will with- 

stand a brute-force removal from the grooves 

without preheating. 
For the record I got my coils from a truck- 

load of junk dumped on the local MARS 

economy. 
The diagram of the experimental model is 

shown in fig 10. 

Adjustment 

Adjustment isn’t too much of a chore. Pro- 
visions have been made for a scope or VIVM 
across the input to the transmitter. Some such | 
device must be used to assure as near a perfect 
balance as possible. 

Here is the way to do it: Hook the monster 
across the telephone, connect the scope or 
VTVM, and the receiver output; then call 
Pete on the other side of town. (Pete has a 
lot of spare time!) Tune in a local broadcast 
station and adjust the receiver level to Pete’s 
liking. This level will be a lot less than you 
previously anticipated, so start off with the 
receiver gain off. The telephone company will 
take an unsympathetic attitude when excessive 
levels of signal are fed into their telephone 
system. When Pete is satisfied with the level, 
start adjusting the two pots for minimum out- 
put of the broadcast signal as indicated by 
the scope or VIVM. These two controls will 
interact. Start with R2 in the center position 
and adjust R/ for null then hunt for the deep- 
est possible null by alternately adjusting R2 
and R/ a little at a time. When the deepest null 
is found fire up the transmitter and you 
should be in business. As a rule R/ is the only 
control that will require adjustment for any 
future phone patches. | 

I must confess that I have never used this 
gadget in phone patch work. The reason is 
obvious once it is understood that no ham — 
operation is authorized over here. All the 
preliminary tests indicate that it will work. 
The dummy voice control circuit kicks in 
nicely when ol’ Pete speaks into the phone. 
and refuses to operate on signals from the re- 
ceiver output. In other words the dry-runs 
have been satisfactory, and until the day when 
W2TBZ gets back on the air that is all that 
can be guaranteed. ; 

You guys take it from here! a 

; 
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After seeing a recent article in CQ for 
i} a Conelrad circuit using three components in 

addition to a b.c. receiver, the writer (being 
of Scotch-Irish decent) could not resist devis- 
ing a circuit using one less part. This part was 

| the senstive plate relay, which is harder to 
come by than the remaining 330 mmfd con- 
denser (15c) and the DPST switch (83c). This 

' circuit uses the same basic method:of alarm 
‘generation and has all the features of the 
earlier arrangement. Among these are: 

1. Volume of alarm independent of volume 
control setting. 

2. Silent monitoring. 
3. Normal operation of the radio is re- 

turned by throwing the toggle switch. 

| The theory of operation is rather simple. 
| With the switch open, normal operation occurs. 
Upon closing the switch while listening to a 
broadcast station, Conelrad monitoring is in 

effect. One side of the switch applies AVC 
voltage directly to the grid of the first audio. 
This cuts off the audio section of the receiver. 

| At the same time, the other side of the switch 
' connects the plate of the audio output (through 
'the added 330 mmfd condenser) to the input 
of the first audio. This results in an audio 
' feedback loop. It should be kept in mind that 
the 0.1 mfd condenser on the AVC line will 
shunt most of this feedback to ground. How- 
ever, this is an advantage. Without this shunt- 
ing action, the tone from the speaker is much 
louder than necessary. Condenser, C;, may be 
varied to obtain a proper balance between 
feedback and available AVC voltage. This 

| AVC voltage will vary with the b.c. station 
'signal strength and the value of C;, should 
be chosen while tuned to the station it is 
planned to monitor. As long as the b.c. station 
| carrier produces AVC voltage, the receiver 
is silent. When the carrier leaves the air (this 
can be simulated by detuning) the resulting 
loss of AVC allows the first audio to become 

| active. The added condenser causes audio 
| feedback, producing a loud tone in the speaker. 

This circuit has been used on a small 
AC/DC set- having a tube line-up consisting 

| of 12BE6, 12BA6, 12AT6, 50CS. It is reason- 
} able to assume that it would work equally as 
‘well on any b.c. set. If the prospective user 
_ has any doubts, a condenser and piece of hook- 
up wire would confirm expected results. Of 

_course the station must be sufficiently strong 
' to produce enough AVC voltage to cut-off the 
first audio. (A convenient place to pick up 
the AVC in this case was the “cold end” of 
the loop antenna which was part of the grid 

# circuit.) The lead from the first audio grid to 
the switch should be kept as short as possible. 

For receivers not used for Conelrad previ- 
ously, it would be well to check for BCI 

} beforehand. If required, the conventional RC 
network can be added at the same time. 

| Under monitor conditions, and with the 
| transmitter on, the alarm should sound when 

nasa —.4— 400 FOR CONELRAD ma 

Cf 
330mef, 

12AT6 
AST AUDIO 

MAY BE ADDED TO ae — 
STOP BC/ . = 

J. H. Baker, K6RKJ 
Development Engineer, Autonetics 
6132 Bigelow St. , 
Lakewood, California 

Conelrad 

for 

980 

Milli-bucks 

the b.c. set is detuned from the broadcast 
station. 

The writer uses a single switch to apply a.c. 
power to both the transmitter and the Conel- 
rad receiver. This is necessary only for absent 
minded operators. 

It is acknowledged that the use of audio 
feedback in this circuit was found in the 
Conelrad set-up by W4URC, published in CQ, 
February, 1957. The only originality claimed 
by the writer is the direct use of AVC to cut 
off the audio section: a 
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Tom Snyder, K6PGB 
1542 Harvard St. 

Santa Monica, Cailfornia 

1200 Volts, 

4 

Single-sideband seems to be here to stay and 

the task of providing those linearly-amplified 

watts seems to be divided pretty well between 

the grounded-grid family of power amplifiers 

and the beam-power tetrode linear amplifier op- 

erating in class AB,. The latter type is capable 

of operating with zero watts drive, but requires 

rather careful adjustment of operating condi- 

tions for optimum results. Plate and screen 

supplies must be capable of good regulation, 

and the grid and screen voltages should be 

capable of adjustment over a considerable 

range to achieve best operation of the amplifier. 

A regulated supply is advantageous for the 

bias too for it provides a simple method of 

adjusting the bias for linear operation and also 

provides the regulated function for c.w. opera- 
tion. The article by Tooker, March 1955 CQ, 
page 22, describes a simple and effective lower 

power regulated supply. 
Review of construction articles in the past 

few years seems to reveal a neglect of the 
higher power electronically-regulated power 
supply; such a device is worthy of attention, 
since it can provide both a good stiff voltage 
source and one with a handle on it that allows 
considerable adjustment. It is easy to construct 
a screen supply that will hold to within five 
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Regulated 

volts variation at one thousand volts nominal 

output with a load swing of zero to 100 ma. d.c. 

In the circuit of fig 1, two surplus 1625's 

are used to provide a voltage variable between 

500 and 1200 volts. The continuous output 

is limited by the dissipation of the tubes and 

varies from 200 milliamperes at 1200 volts 

to 50 ma. at 500 volts. In typical service as 

a screen supply in a linear amplifier these rat- 

ings do not limit because of the transient 

nature of the screen current peaks. 

The operation of a regulator can be best 

described as a servo system operating to main- 

tain a constant output regardless of variations © 

of load and source. In common with all servo 

networks this circuit compares a sample of 

the output with a reference voltage, any dis- 

parity is amplified as an error signal and used 

to cause a controller element to operate upon 

the output to reduce the error signal toward 

zero. The usual criteria of servo systems apply 

here, i.e., gain, frequency response and stability. 

The degree of regulation is determined by the — 

gain of the error signal amplifier and the trans- 

fer characteristics of the controller element, in 

the case of the electronic regulator, with the 

tube types and operating conditions chosen, the 

gain varies with the magnitude of the plate 



load resistor of the error signal amplifier. Speed 
of response suffers with larger values of the 
load resistor and values larger than one 
megohm are not usually required; the lower 
limit is set by the plate dissipation of the d.c. 
amplifier at conditions of maximum plate cur- 
rent. The factor of stability is taken into ac- 
count by the resistors found in the grid leads 
of the various tubes; these suppress tendencies 
toward high-frequency oscillations. 

In this circuit, the 6AC7, chosen because of 
its high gain and sharp cutoff characteristics, 
acts aS a comparison amplifier. A source of 
reference potential, from a glow-discharge tube, 
appears at the cathode, and a sample of the 
output, derived from a voltage divider net- 
work, appears at the grid. Error signals, result- 
ing from inequality of these two voltages, are 
amplified and used to vary the static resistance 
of the series controller tubes, the 1625’s, to 
reduce the inequality toward zero. 

Because of the high output voltage desired, 
two glow tubes were employed so that the 
sample of output voltage obtained from the 
voltage divider would not be so small com- 
pared with the output. This avoids unneces- 
sarily reducing the gain of the amplifier loop. 
The 0.1 mfd capacitors across the glow tubes 
minimize noise pulses characteristic of such 
tubes, and are the largest recommended. It 
should be observed that this portion of the 
circuit is approaching that of a relaxation oscil- 
lator, such as is used with neon tubes in sweep 
generators, and if the glow tubes were to take 
off in a similar manner, regulation of the 
output would suffer! The 0.1 mfd capacitor be- 
tween the output and the grid of the 6AC7 
increases the gain of the loop to ripple fre- 
quencies and thus improves the filtering action. 

In setting up the voltage divider network for 
specified limits of output voltage, it is neces- 
sary to decide upon a value for the potentio- 
meter to be used, the upper and lower limits of 
voltage desired, and then solve two equations 
in two unknowns to determine the values of 
the fixed resistors in the voltage divider string. 
Because of heater-cathode potential limitations, 
the filaments of both the 1625’s and the 6AC7 
are floated above ground and require separate 
filament transformers. The 68K resistors across 
both glow tubes are not necessary for regulation 
action; but serve to discharge the filter ca- 
pacitor in the unregulated 1500-volt supply. 

It may be noted with apprehension by some 
that the plate voltage on that little receiving 
tube can rise to values somewhat higher than 
that recommended by the manufacturer. My 
experience has been that this is not harmful, 
because at this condition the plate current 
is minimum and the plate dissipation is not 
exceeded. Electrolysis of the glass at the base 
of the tube is possible, but has not caused 
trouble. 
Triode-connected 1625’s are used here in 

place of the low-mu triodes such as the 6AS7. 

because their higher mu requires a smaller 
voltage swing at the grid to accomplish the 
desired change in series resistance. Complete 
data may be had from the tube manuals, but 

- some typical values for a triode connected 1625 
are: 
E, = -150v., E, = 1000¥V., I, = 0.005a. 
E, = ONG 3 ke a LOO VY I, = 0.050 a. 
E, = Ov., 2s = -160-v,, 21 =.0.100 a: 
“A very good discussion of regulated power 

supplies may be found in the Bureau of Stan- 
dards publication, Handbook of Preferred Cir- 

445V 60M : | 

Fig. 1. Value of the 1625 screen grid resistors 

are 470 ohms, the input voltage should read 

1500 volts not 1200. The 1625 cathode to 6AC7 
grid condenser is .1 not 1 mf. The bottom 

voltage regulator tube is an OA2 not OB2. 

cuits, prepared for the U.S. Navy. It may be 
ordered from the Superintendent of Docu- 
ments, U.S. Government Printing Office, Wash- 
ington 25, D.C. The number of the book iS 
NAVAER 16-1-519, and it costs $1.75. De- 
tailed design data on this and other types of 
regulated power supplies may be found there- 
in, and if the one percent or so regulation 
provided in the circuit described above is not 
good enough for you, regulation of the order 
of 0.1% may be had if you do not mind Bete 
ting a little more complicated. 
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Twenty Times the Selectivity for Twenty Bucks 

The C.W. Man’ = VV. ans 

If you have never been bothered by QRM 
in the c-w bands, this is not the article for 
you. If you have ever tried unsuccessfully to 
dig a weak c-w signal out of a mess of QRM 
whistles, then read on. The letters SAF stand 
for selective audio filter and the number 4 
means that four FL-8 filters are used in cas- 
cade. The apparatus described is an easy-to- 
build, inexpensive audio filter that will give 
your receiver selectivity second to none. The 
selectivity curve has a shape closely approach- 
ing the ideal square shape. The band width at 
the 6 db. attenuation point is 160 cycles and at 
the 60 db. point the band width is only 400 cy- 
cles. This means that the filter is about 20 times 
as selective as a receiver having two i-f stages 
at 455 kc. Instead of hearing 20 c-w signals 
all at once, you can listen to them one at a 
time. In addition to throwing our 19 QRM- 
ing stations out the window, about 19/20 of 
the background noise will disappear too. An- 
other way to look at the situation would be 
to say that a 50 ke Novice band will seem 
1000 ke wide. Between the 6 db. and the 60 
db. attenuation points, signals fall off at a rate 
of about 1 db. for every 2 cycles change in 
frequency. That is mighty fast. In effect, as 
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Gilbert C. Ford, W7OXD 
Route # 3 
Nampa, Idaho 

The works before being placed 

in the cabinet. The power sup- 

ply components are mounted in 

a line along the back of ‘the 

chassis. 

Cost List for SAF-4 

28 1/2 watt resistors $2.80 
5 .01 ufd. mica or 

ceramic capacitors .795 
4 1 ufd. at 200 volts 2. 40 
4 FIl-8 Filters 5 30m, 
4 6SL7 tubes 6. 24 
4 Octal tube sockets 38 
1 Chassis 1525 
1 dpdt toggle switch . 89 

Total $19. 99 

T I-F STAGES 
455 KC 

Ob 
ATTENUATION 20) 

+40 +20 +30 +4.0 +5.0 +6.0 -6.0 -§.0 -4.0 -3.0 -2.0 -4,0 ° 

KILOCYCLES 

QRM Eliminator 
one tunes across a signal, the signal is either 
in the pass band or it isn’t. 

The filter is constructed out of readily avail- 
able components, and the circuitry is extreme- 
ly straightforward. Another advantage is that 
this filter requires no changes in your present 
receiver. A plug from the filter is inserted into 
the phone jack on your receiver, and ear- 
phones are plugged into the phone jack on 
the SAF-4. If you want loudspeaker reception 
the output can be fed back to your receiver’s 
audio system, but this is not necessary. 

The filter is easier and quicker to make than 
the average two-tube transmitter or receiver. 
I say this particularly to encourage Novices 
to try their hand at this filter, for if anyone 
needs a selective receiver it is the Novice. 
There is nothing to align, adjust, or to drift 
out of alignment; just wire it up, turn on the 
power, and there is your selectivity. The cir- 
cuit diagram looks more complicated than 
it actually is. The construction goes very 
rapidly because there are no r-f coils, variable 
condensers, or other parts difficult to mount 
or align. The only circuit elements used are 
carbon resistors and mica capacitors which 
for the most part mount directly between vari- 



Te Cee ON WA ugha FA Ml orien 
DN 3 ieee iN h i 

ous pins on the tube sockets. A look at the 
picture showing the underside of the chassis 
will show how relatively simple the construc- 
tion job is. 

The data given in Table 1 show how the 
selectivity of the SAF-4 compares with other 
highly selective systems. The SAF-4 has a 
narrower bandwidth and steeper sides to its 
selectivity curve than any of the systems shown 
in Table 1. It must be admitted, however, that 
the systems mentioned in Table 1 have one 
advantage not possessed by the SAF-4, and 
hat is their ability to eliminate the audio 
image. When using the SAF-4 you will hear 
a signal on both sides of zero beat unless your 
receiver has a crystal filter or some device for 
giving it a single-signal effect. With the high 

The SAF-4 in its cabinet. One toggle switch 

turns on the power; the other one switches the 

filter in and out. 

degree of selectivity of the SAF-4, however, 
the audio image is of no great consequence. 
The filter can still make the 80-meter Novice 
band sound plenty empty even at 9 p.m. on 
a Saturday night. 

You may wonder by now if such a selective 
filter will not make it difficult to tune in sig- 

Bottom view of the chassis. 

One cord is for A-C power. 

The plug on the other cord 

is to be inserted in the phone 

jack of your receiver. A 

phone jack is mounted on the 

rear lip of the chassis. 

Pn 

nals. Well, the ease with which you can tune 
in a signal with the SAF-4 depends upon how 
slow a tuning rate is available on your receiver. 
If you have a bandspread knob giving a fre- 
quency change of 5 to 10 ke per turn, you 
will find it fairly easy to tune in signals. The 
b-f-o pitch control is probably the most avail- 
able bandspreader in most cases. If you are 
going to hold signals once they are tuned in, 
you will need a fairly stable receiver. If your 
receiver drifts a couple hundred cycles, the 
signal you are receiving may drift right out 
of the pass-band of the filter. But the stablity 
requirement is not so hard to meet as you 
might think. For example, I have found an 
80-meter ARC-S5 receiver to be entirely stable 
enough even with practically no warm-up, al- 
though its tuning rate is too rapid for comfort. 
It is surprising what a sufficiently long warm- 
up perod will do for receivers which tend to 
drift. Sometimes just lifting the cabinet lid 
will cut down the warm-up time by lowering 
the equilibrium temperature in the cabinet. 
If you have no difficulty tuning in and holding 
SSB transmissions on your receiver, you will 
have no trouble with this filter, because the 
stability and tuning rate requirements for the 
filter are considerably less demanding than 
those for SSB. 

The heart of the unit is four FL-8 filters. 
Type L-8 filters have been available on the 
surplus market for several years at 1.00 to 
$2.00 each, and have been used as single 
units by hams to give considerable improve- 
ment in c-w selectivity. I presume FL-5 units 
would work just as well, but I have had no 
Opportunity to try them. The FL-8 has often 
been used in impedance situations which did 
not bring out the best possible performance. 
When the FL-8 is used alone as a c-w filter, 
the signal is attenuated about 15 db in pass- 
ing through the filter. Here the attenuation is 
compensated by the 6SL7 signal booster stages. 

The FL-8 was originally made for use in 
aircraft to aid in receiving radio beacon sig- 



nals. On the top of each unit is a switch bar- 

knob having three positions marked “Range,” 

“Voice”, and “Both”. In the “Range” position, 

the FL-8 passes 1020 cycle signals and attenu- 

ates other audio frequencies, while in the 

“Voice” position frequencies in the neighbor- 

hood of 1020 cycles are greatly attenuated, 

and other audio frequencies are passed. In the 

“Both” position the filter is switched out and 

the incoming signal passes directly to the ear- 

phones. Radio beacon signals consist of tone- 

modulated c.w. and occasional voice modula- 

tion. The audio tone used is 1020 cycles. By 

switching to the “Range” position, an aircraft 

operator can receive the tone-modulated c.w. 

and reject any voice modulation. On switch- 

ing to “Voice”, the operator can receive the 

voice modulation and reject the tone-modu- 

lated c.w. 
In the SAF-4 we will use only the “Range” 

position. 
Looking at the circuit shown in fig 3, we 

see that each FL-8 unit is followed by a 6SL7 

tube. The type 6SL7 tube was chosen because 

of its high amplification factor and low plate 

current (and because several 6SL7 tubes were 

available). The high amplification factor is not 

needed in the amplifier stages but is a desir- 

able feature in the cathode follower stages 

The first half of the 6SL7 is used as a triode 

audio amplifier and the second half as a 

Fig 3. Diagram of SAF-4. Although not shown the tw 
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F4-8 TERMINALS 
A-TERMINAL MARKED “REC” 
B —-TERMINAL MARKED “PHONES” 
C-TERMINAL MARKED "GND" 
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cathode follower. No cathode by-pass con- 

denser is used because we do not need the 

additional gain the cathode resistor would pro- 

vide. The amplifier plate is resistance coupled 

to the grid of the cathode follower stage. The 

grid of the cathode follower is tapped down 

on its grid resistor so that the signal voltage 

at 1620 cycles at the grid of the cathode fol- 

lower is about the same as that being applied 

to the preceding FL-8. The use of a cathode 

follower as a coupler between the 6SL7 ampli- 

fier and the succeeding FL-8 filter is not abso- 

lutely necessary, but its use does give a higher 

order of selectivity per FL-8 stage. The reason 

for this is that the input impedance of the 

FL-8 varies with frequency, unfortunately be- 

ing less at 1020 cycles than at any other fre- 

quency. If the FL-8 filter is being driven by a 

voltage source having a high internal resistance 

(such as the plate of a 6SL7), it will “load 

down” the voltage source more at 1020 cycles 

than at any other frequency, with the result 

that the voltage input across the FL-8 is dragged 

down at 1020 cycles thus cutting down the 

selectivity. Measurements show that feeding 

an FL-8 with a high impedance source causes 

about 6 db. loss at the peak frequency as com- 

pared to the case when the FL-8 is fed with 

a low impedance source, while at frequencies 

away from the resonant ‘frequencies there is 

no such loss, This situation is illustrated in fig. 

o center terminals of $1 should be connected together. 

C3 
-007mf 46SL7 $6SL7 

+420V 
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WITH CATHODE FOLLOWER 

* 
N184b X 

WITH AUDIO GENERATOR 
HAVING INTERNAL IMPEDANCE 
OF 45,000.n AS DRIVER 

4020 
FREQ 

Fig 1 Cathode follower response curve. The 18db 
dip should only read 6db. 

1. You can see that better selectivity will be se- 
cured if the frequency desired to pass through 
the filter is able to maintain the same voltage 
across the FL-8 as any other frequency. The 
cathode follower has a gain of slightly less 
than one ((0.89 in our case), but it does have 
a low internal impedance, and it is for this 
reason that it is used. The internal impedance 
of our 6SL7 cathode follower can be estimated 
from the formula 

Li tTecRe 

Te + (1+u) Re 
to be of the order of 1000 ohms. This is a con- 
siderable improvement over the straight ampli- 
fier section which probably has an internal 
resistance of the order of 100,000 ohms at 
the point at which we are operating. One 
could replace the twin triode amplifier-cathode 
follower combination with a single triode hav- 
ig a low plate resistance, but the simplificaton 
in circuitry would be paid for by a greatly in- 
creased plate current drain, and the plate 
resistance would probably not be as low as 
100 ohms thus decreasing the selectivity some- 
what. The decrease in selectivity could be 
made up of course by adding another FL-8 

Parts List for SAF-4 Power Supply Diagram 

Cl, C3, C5, C7, C9.-- 
- 007 ufd. mica (any capacitor 
having a value of 1.0 ufd. or 
greater and a voltage rating 
of 150 volts or greater will be 
satisfactory. ) 

Power Supply 

$2 - spst toggle switch 

Tl - Power transformer, H.V. 

secondary 115 volts at 30 ma., 

R1, R3, R7, R10, R14, R17, 6.3 volts at 1.2 amp. 
R21, R24, R27 - 5.6 K, 1/2 
watt R2, R4, R5, R9, R11, 
R12, R46, R18, R19, R23, 
R25 - 470 K, 1/2 watt 

D1 - Selenium rectifier, 20 ma, 

Ll - Filter choke, 8 henries at 
25 ma. (A 10 K, 1/2 watt resistor 

R6, R8, R13, R15, R20, R22, may be substituted if desired. ) 

R28 - 100 K, 1/2 watt 
C10, Cli - Filter capacitors, 2 
mfd, at 600 volts. (Any capacitor 
having a value of 2 mfd. or greater 
and a voltage rating of 150 volts or 
greater may be used. ) 

R26 - 680 K, 1/2 watt 

Fl, F2, F3, F4 - Fl-8 filters 

~ §1 - dpdt toggle switch 

section. If you want to play around with cir- 
cuit changes, you’re welcome. 

The amplifier section in the last 6SL7 is 
run wide open, that is, its grid is connected to 
the top of its grid resistor to give full voltage 
input. The second half of this 6SL7 is also 
connected as a cathode follower to match the 
impedance of earphones. The advantage of 
a cathode follower here is demonstrated by the 
following figures. In a typical case .006 volt 
of audio was developed across the earphones 
when coupled through a capacitor to the plate 
of the amplifier, but when the earphones were 
connected to the cathode follower .040 volt 
was measured. So we see that even though 
the cathode follower is a no-gain device, it 
can give an increase in tthe voltage developed 
across a load (a factor of almost 17 db in the 

ova ara ee 
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50 KC i-f strip with 11 high-Q tuned circuits 350 

Q Multiplier at 455 KC 375 15, 000 
(Estimated) 

Table 1 Selectivity curve comparison chart. 

case above) by virtue of its impedance-match- 
ing ability. The phones used were of the high 
impedance type. The signal level is held down 
to prevent overloading the amplifier stages. 
Severe overloading can generate audio har- 
monics which then would have to be filtered 
out, or a strong signal with an audio beat fre- 
quency of 510 cycles, for example, could gen- 
erate some 1020 cycle second harmonic audio 
if one of the amplifiers were being driven too 
hard. This condition can be avoided by holding 
the signals to a moderate level while going 
through the FL-8 filters and preceding ampli- 
fiers and then boosting the signal level after 
the last filter. The fact that our last 6SL7 
runs wide open will insure a reasonable moder- 
ate signal level through the filters and their 
amplifiers. The last 6SL7 has sufficient gain 
so that overall gain of the SAF-4 is 20 db. 

The circuit includes a small power supply. 
If desired, however, the necessary power could 
be robbed from your receiver since the unit 
requires only 1 ma. at 120 volts and 1.2 amp. 
at 6.3 volts. The current-limiting resistor of 
25 to 100 ohms usually used with selenium 
rectifiers was omitted since the high voltage 
secondary winding of the small transformer 
used had a resistance of 100 ohms. Since the 
current required is only 1 ma., it would have 
been more economical to have used a 10 K 
resistor instead of the filter choke. The filter 
capacitors are 2 mfd surplus oil-filled jobs 
rated at 600 volts. Any filter capacitor having 
a capacity of 2 mfd or greater and voltage 
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ratings of 150 volts or greater could be used. 

Good quality electrolytic capacitors will of 

course work just as well as oil-filled ones, but 

with the low prices at which surplus oil-filled 

capacitors are now available, it is not a bad 

idea to take advantage of their superior quali- 

ties. 
The placement of the parts is not at all 

critical, except that the output of each stage 

should be kept isolated from previous stages 

to prevent undesired audio frequencies from 

leaking around the FL-8 filters through stray 

capacitive coupling. The 1 mfd capacitors con- 

nected to the plates of the cathode follower 

triodes serve two functions. First they serve 

as the audio by-pass from plate to chassis for 

the cathode follower stages. They also func- 

tion with the 100 K resistors in the B+ leads 

(R28, R8, R15, and R? in fig 3) to form de- 

coupling circuits to remove the audio signal 

from the B+ line. After. the audio frequency 

current from the plate of an amplifier tube 

(pin 5) flows through the 470 K plate resistor, 

it faces a choice. It can get to the chassis 

either by flowing through the 100 K_ resistor 

and the 2 mfd capacitor in the power supply, 

or by the alternate route through the 1 mfd 

capacitor to the chassis. The impedance of the 

1 mfd capacitor at 1000 cycles is about 160 

ohms. Since this 160 ohms is much less than 

the slightly greater than 100,000 ohms by the 

other route, most of the audio current 

(99.84% ) flows through the 1 mfd. capacitor 

to the chassis, and only a very little audio 

current flows through common B+ leads and 

the power supply. If the audio signal current 

from all stages had been allowed to flow on 

the common B+ lines and through the power 

supply, there would be the possibility of sig- 

nals getting through our system without going 

through the string of FL-8s with resulting loss 

of selectivity. Also it might suffer from feed- 

back troubles. 
Why did I decide to use four FL-8 units and 

not three, five, or some other number? Well, 

I thought four units would give me about the 

maximum result with minimum effort, and 

perhaps more important, four units just ex- 

actly fitted into an available cabinet. If you 
look at the selectivity curves shown in fig 2 
for one, two, three, and four stages, you will 

see that the amount of improvement per stage 
thas become rather small by the time four 
stages are being used, although additional 
stages could still add a little to the selectivity. 

Two FI-8 units, one with the top cover cpened up. 

That my four FL-8 units do not all peak at ; 

the same frequency is shown in Table 2. 

Table 2 

Peak Frequency in Cycles 

t1 1010 

#2 1090 

#3 1120 . 
1075 

From the data shown in Table 2, it can be 

seen that my filter system is somewhat stagger- _ 

tuned. In my opinion, this stagger-tuning is all _ 

to the. good because it makes the peak of the 

selectivity curve somewhat broader and its — 

overall shape somewhat more rectangular; | 

however, if you want a narrower peak, you 

should be able to get it by selecting your FL-8 

units so that they all have more nearly the 

same peak frequency. 

The switch S! cuts the filter in and out of 

the circuit. The gains of the amplifiers in the 

filter system have been adjusted so that at the 

resonant frequency the signal voltage is the 

same with switch S} in either position. With 

a QRM-free signal having a beat note of 1100 

cycles, the only dfference observed when the 

filter is switched in is that the background 

noise decreases markedly. If the beat note is 

a couple hundred cycles or more above or 

below the magic number 1100, then the signal 

just disappears when the filter is switched in. 

This signal can again be made audible, if de- 

sired, by carefully adjusting the b-f-o pitch con- 

trol to bring the beat note to the required 

1100 cycles. 
If the signal strength is not the same in your 

unit at the peak audio frequency with S} in 

either position, the signal levels can be equal- 

ized, if you want, by changing the value of — 

R20, Increasing its value wil increase the signal 

level through the filter and vice versa. 

Once you have heard how the SAF-4 can 

transform a messy QRM situation into a solid 

copy QSO, you will be sold on it. Bross 

said. 

Fig 2. Response curve. 

Sorgen 

~ NR SRRSRES 
NExe 
NOSIS as! 

Db ATTENUATION 

60 
700 800 900 1000 4100 | 3 

-400 -300 -200 -400 0 100 200 300 400 500 

CYCLES/SEG 



Further Notes on the TNS 

Frank S. Colligan, W3RYX 
6322 32nd St. N.W. 
Washington 25, D.C. 

After reading the April CQ article on how 
to get the TNS into a °57 Chevrolet printed 
circuit radio, I decided to try my luck on the 
"56 Chevrolet I got last year. Last year the 
car was too new to be able to get a circuit 
diagram for the B.C. set and so I had to wire 
the TNS in as best I could in a logical part of 
the circuit. I wired it in series with the second 
detector output lead and it did a reasonable 
job of noise suppression. However, it also 
resulted in a terrific loss of audio gain and 
very heavy distortion. I could read the boys 
on ten with it so I decided to let it go at 
that. After reading the article on how to put 
it into a “57 Chevvy radio, I decided to renew 
efforts to get it working right in my ’56 once 
and for all. I pulled it out of the dash (for 
about the 500th time) and proceeded to hook 
it up as per the instructions given by the arti- 
cle. It worked but not much better than be- 
fore. I then got a copy of the circuit diagram 
and it showed a vast difference between the 
second detector-first audio stage of the ’56 
and that of the °57. Looking at fig. 1 see that 
in the system in the ’56 second detector-first 
audio the cathode is well above ground and 
is hooked up in such a way as to form a 
negative feedback loop with the grid. After 
seeing this, I decided that the addition of the 
TNS had unbalanced the whole system and 
thus caused my distortion. I also noticed that 
in my original installation just after I got 
the car, just plugging in the squelch tube raised 
my noise level considerably. Under these cir- 
cumstances, the squelch didn’t work at all. 
After analyzing this situation, I came up with 
the following procedure to get this thing 
going and working right. All I really did was 
to change the ’56 second detector-first audio 
stage to the conventional circuit of ’57. I 
started by clipping out from the tube side of 
the board, the 820 K. resistor. This was fol- 
lowed by the removal of the 1.8 K. resistor 
by merely clipping it out from the tube side 
of the board. Then I grounded the cathode 
directly to the ground pin in the center of 
the 12BF6 socket on the printed side of the 
board. At this same point I connected the 
TNS ground lead. Then I unsoldered the 2.2K 
resistor from the board and replaced it with 
a 4.7 meg. resistor. After that I similarly 
removed the larger (physically) of the two 
47 K resistors and replaced it with a 220 K 
resistor. This is the plate load resistor. Finally, 
I found the point where the smaller 47 K 
i-f decoupling resistor joined the 68 mmfd 

Fig 1. Original circuit of the second detector first 

audio stage of the ‘56 Chevy. 

Fig 2. Circuit modified to accommodate the TNS. 

Break the line between the 47K resistor and the 
tone control and connect the TNS A and B 

terminals as shown. 

{2BF5 

42 AV6 -O1mt 

DN CS a 220K 
1. F. 

6 4 
GA 

5 + 
Z 2 4 Meg 

ze 4.7Meg 

47K 
4W 

= |.041mf 

BREAK 
ERE 

O G ON THE TNS een. SD 220 AUDIO GAIN : 
mmf ai aes mmf 82K 

= 003 
7 mf 

TONE 
CONTROL = 

silvered mica capacitor. I broke the lead from 
this point to the .002 tone control capacitor 
and hooked the TNS in as shown in the re- 
vised circuit of fig 2. 

The B plus and filament leads can be hooked 
up at any convenient point and there should 
be a separate and direct ground lead from the 
TNS chassis to the B.C. set chassis. 

After making these modifications, I had 
wonderful results. The squelch works like a 
charm as does the noise limiter. There is still 
a slight loss in gain as there is with any sued 
limiter but not a trace of distortion. 
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Donald L. Stoner, W6TNS 
Engineering Consultant ; 
POLE BOxXvt 37 
Ontario, California 

_ The Glass Eye 

No, The Glass Eye is not a substitute for 

an ocular gland. Rather, it is a novel indicator 

_ for tuning the various stages of an amateur 

transmitter without switching. In addition, it 

incorporates a feature for giving an approxi- 

mate indication of modulation percentage. Be- 

cause of its small size (less cubic area than 

a three inch meter), it is ideal for use in minia- 

ture transmitters for both home and mobile 

use. 
Actually, the whole project came about as 

the result of a mistake. It was discovered while 

unpacking an order of replacement television 

tubes. Checking the packing slip against the 

want list, I found that I had made a mis- 

take and ordered a 6AL7 rather than the 6AL5 

that I really wanted. Since it was my error I 

could not return the tube. Quite naturally I did 

what any red blooded ham would do, I built 

a rig around it. 

Magic Eye Tubes 

The 6AL7 belongs to the family of so called 
“magic eye” tubes. Possibly, at one time or 
another, you have seen a radio that used one 
of these tubes. Somewhere near the tuning dial 
was. located a fluorescent circle of green light 
that served as a tuning indicator. More than 
likely this was one of the 6E5/6U5 type of 
“magic eye” tubes, as these were quite popular 
before the Second World War. When the radio 
was not tuned on a station there appeared in 
the green circle of light a dark wedge about 
90° wide. Whenever one tuned the radio on a 
station, the wedge would get narrower. On an 
extremely strong station the dark wedge would 
completely disappear, producing a complete 
circle of green light. The stronger the station, 
the more the wedge would close. In effect, this 
gave the set owner an indication of when the 
set was correctly tuned and approximately 
how strong the signal was. Fig. J shows the 
various patterns that are produced on the face 
of this tube with different signal conditions. 

Technically, you might consider the 6U5/ 
6E5 as a combination d-c amplifier and cathode 
ray tube. As you can see from fig. 2 the lower 
end of the tube is just about the same as any 
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other triode. In this tube, however, the cathode 

extends up beyond the grid and plate structure. 

The cathode emits electrons that are allowed to 

strike the target. To produce the light, the 

target is coated with fluorescent powder that 

emits a green light when excited by electron 

bombardment. Between the target and the 

cathode is a control rod that is an extension 

of the triode plate and it is this rod that con- 

trols the flow of electrons to the target. When 

MEDIUM STRONG VERY STRONG 
SIGNAL SIGNAL ® @- 

the grid of the triode has zero volts on it, the 

tube will conduct strongly. This causes the 

plate voltage (which flows through a one 

megohm resistor) to drop to a very low value. 

The target is connected to a source of B plus 

voltage but the anode rod (which is now less 

positive than the target) acts as if it were a 

“orid” to stop the flow of electrons to the 

target. Because the electrons never reach the 

target it produces the dark wedge, or shadow. 

But what happens when a strong station Is 

tuned in on the radio? The station will cause 

a negative voltage to develop in a circuit that 

NO SIGNAL, 

LIGHT SHIELD 

Fig 2 
ANODE CONTROL ROD 



is known as the automatic volume control cir- 
cuit. This negative coltage is applied to the 
grid of the triode section of the “magic 
eye’ tube and as a result of this voltage, con- 
duction in the tube drops to a very low value. 
As you have probably guessed the plate voltage 
under these conditions is quite high. -As a re- 
sult of this action, the control rod (which is 
connected to the plate) is now somewhere near 
the same potential as the target, thereby allow- 
ing electrons to flow to the target, which closes 
the wedge. 

_ Naturally, these two examples are extremes, 
but generally speaking the negative grid voltage 
will determine the amount of “eye closure”. For 
a typical application (with 250 volts B plus) 
zero grid volts will produce a 90° wedge and 
-7.5 volts will completely close the “eye”. Fig. 3 
is a schematic diagram of a typical circuit for 

4 MEG 

TO NEGATIVE 
ROL 

VOLTAGE 

TO 6.3 5 
VAC ) 

250V 

Fig 3 

use with the 6E5/6U5S series. The resistor and 
capacitor in the grid circuit is a filter network 
to prevent any a-c signal from reaching the 
grid of the tube. This condition is undesirable 
because it would cause a fuzzy edge as the 
result of the pattern alternating back and forth. 
This circuit ‘can be used in any application 
when one might want to “meter” the amount 
of negative voltage available in a circuit. The 
wedge angle could be calibrated on a scale, 
against a known source of voltage, and the 
“eye” could be used as a “true vacuum tube 
voltmeter”. You could not “pin” the pointer on 
that one! 

Undoubtedly you can think of many other 
applications for this tube. It could be switched 
to the various grids of a multistage transmitter 
to measure the amount of grid drive. The Gon- 
set Company did this quite some time ago in 
their Communicators. In this application, as 
the drive from the preceding stage increases, 
the grid of the tube being measured will develop 
more self bias. This voltage, applied to the 
control element of the “eye” tube, will cause 
maximum closing of the eye when the stage is 
correctly tuned. Unfortunately this tube has to 
be switched into the various circuits, the 6AL7 

does not. 

The 6AL7 ‘Magic Eye” Tube 

The need for the 6AL7 was brought about 
because of the difficulty of tuning some of the 

earlier television sets and a-m and f-m radios. 
Certain models of these sets had a plus-zero- 
minus voltage available rather than the negative 
automatic gain control voltage. Obviously, you 
could not apply a positive voltage to the 6E5/ 
6US5 tube, so a new one had to be invented. 
Its operation is similar to the 6E5/6U5, but 
the face display is altogether different. The 
6AL7 has two movable green bars rather than 
the green circle and wedge. Instead of one 
control element, the 6AL7 has three. You 
might think of the top of each bar as being 
connected to a pin in the socket of the tube. 
Connecting a negative voltage to this pin will 
cause the bar to move down. Connecting a 
positive voltage to the same point will cause 
the bar to move up. The third control element 
causes the bottom of both bars to move up. 
This element is usually actuated by a negative 
voltage. In television or f-m receivers, the elec- 
trode for the left bar was usually grounded as 
a zero volts reference. The right bar was con- 
trolled by the plus-zero-minus voltage derived 
from the discriminator. When approaching a 
station, the bar might move up, then come 
down even with the reference bar, and then 
move below the reference bar. When the two 
bars were even, it indicated correct tuning 
because of zero volts out of the discriminator. 
The electrode for the bottom of the bars was 
usually connected to the a-m portion of the 
receiver as a regular tuning indicator. In some 
cases it was used in conjunction with limiter 

-4 VOLTS MOVES EITHER 
BAR DOWN 41MM 

NEGATIVE VOLTAGE 
MOVES BARS UP 

6AL7 BASE 6AL7 FACE 
PATTERN 

Fig 4 

as an indication of signal strength. Fig. 4 
shows the electrode functions of the 6AL7 
tube. According to the RCA tube handbook, 
the 6AL7 can be mounted in any position. It 
has a maximum length of 3-1/16 inches and a 
maximum diameter of 1-9/32 inches. The max- 
imum target voltage is 365 volts but the tube 
should have a minimum target voltage of 220 
for an acceptable display. The deflection sen- 
sitivity is approximately 1 mm./volt. 

Using The 6AL7 

That rig that I spoke of earlier was the 

transmitter portion of an SCR-522. Anyone 
who has ever tried to tune up that monster 
will understand why “The Glass Eye” was in- 
corporated in it. Unlike the meter that one 
usually tunes the transmitter with, The Glass 
Eye allows you to see what is going on in the 
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next stage even before you get there! The 

mounting hole was cut in the 522 front panel 

just above the crystal socket (steel panel—what 

a job!) and the socket was mounted back from 

the panel on 114 inch spacers. Next, the cir- 

cuit shown in Fig. 5 was wired into the 522. 

This particular 522 did not use the conversion 

that requires the negative bias supply. If your 

rig uses such a supply, the grids of the various 

tubes will have a fixed potential of —150 (ap- 

prox.) and it will probably be necessary to re- 

turn the grounded connections in Fig. 5 to the 

bias supply. 
At this point, a word about the resistors 

labeled “R” in Fig. 5 is in order. These resistors 

are used to adjust the deflection sensitivity of 

the circuit associated with each deflection elec- 

trode. Because some transmitters will develop 

low values of bias while others will be quite 

high, it is impossible to give exact values for 

this resistor. The value of this resistor should 

be changed until the pattern does not go off 

the screen under maximum drive conditions. 

The same adjustment applies to the 6E5/6U5. 

Resistor R in Fig. 3 is adjusted to prevent the 

pattern from overlapping. Obviously if more 

that 7.5 volts is applied to this tube the pattern 

, “ Pie y, 

i z ve 

will close or overlap and it would be impossible 
to determine at what point maximum drive 
occurred. As an example, the 6E5/6U5 re- 
quires -7.5 volts to close the pattern. The full 
grid voltage of your transmitter might be 100 
volts or more and it would cause the eye to 
close and stay closed. Therefore, it is necessary 
to add resistor R which, with the 1 megohm 
resistor, forms a voltage divider. The value of 
R would be reduced until you obtained less 
than —7.5 volts on the control electrode under 
maximum drive conditions. Then, if the drive 
was reduced from maximum, the eye would 
open proportionally. It is convenient to use a 
1 megohm pot and to adjust it until the “eye” 
is about 2/3 closed with maximum drive. Then 
remove the pot, measure it and replace it with 
a fixed resistor near the same value. Typical 
values for R will be between 47K and 470K. 
This same adjustment procedure applies to the 
6AL7 tube and the typical values for R will be 
about the same. 

The 2.2 megohm resistors (in Fig. 5) are 
used for isolation of r-f voltages in addition to 
being part of the voltage divider. These resis- 
tors should be mounted as near the grid, of 
the stage being checked, as possible. This 
will minimize the amount of r-f that “escapes” 
when making these connections. The length 
of the lead should be no longer than % inch, 
with % inch preferred. The other end of the 
resistor (which should be secured with a tie- 
point) is connected to the wire that goes to 
the control electrode of the tube. The length 
of this lead is not critical. 

Although The Glass Eye is a pretty handy 
gadget, its usefulness can be increased by 
utilizing the control grid characteristic. As 
with other tubes, when we make the grid more 
negative, less electrons will flow in the tube. 

[Continued on page 179] 
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Multi-Band Vertical 

Fig 1. Method of mounting the two additional 

vertical elements to a 40 meter ground plane. 

5/16 WAVELENGTH 
VERTICAL 

RESONATING 
4 4 CONDENSER 

! 
| 
| 
1 
| 

Fig 3. Connection of series resonating condenser 

for 5/16 wavelength radiator. 

A. R. Mansfield, W6CVW 
38702 Frontier Ave. 
Palmdale, Calif. 

For the amateur who can sit back and lei- 
surely describe his antennas as separate beams 
for 40, 20, 15, and 10 or perhaps one of those 
new Flognocker-Skysocker multi-band beams, 
this article would be of little interest. How- 
ever, for good old Joe’s that feel variety is the 
spice of life, and therefore would like to work 
several bands, but are still dismayed at the 
rising cost of a ham—pardon the expression— 
sandwich, I hope this simple idea can be of 
benefit. 

Throughout most of my amateur career I’ve 
been faced with the sorrowful realization that 
a 160 meter extended double Zepp won’t fit 
on the average city lot. In fact, a 40 meter 
dipole usually has to be run diagonally from 
corner to corner so that at high noon the an- 
tenna’s shadow is entirely within the amateur’s 
sovereign domain. 
When 40 meter verticals became the rage 1 

followed suit and noted that they required 
fewer guy wires and less room than the old 
doublet. It loaded up nicely on 15 so I had 
two band coverage. When it appeared that the 
easiest way to enable operation on the other 
bands was to make the vertical an all band 
affair, I began researching the various methods 
used to date. Complicated switching and load- 
ing circuits were out. The vertical is located 
on the roof and I felt relays were more trouble 
than necessary. Loading coils would reduce 
the operating range of the antenna. 

Recent articles (Berg, “Multiband Operation 
with Paralleled Dipoles,” QST, July, 1956 and 
McCoy, “A Novice Three-Band Antenna Sys- 
tem,” QST, Feb., 1957) on paralleled dipoles 
held the answer. A quick bit of amateur leger- 
demain with some old nuts and bolts and a 
couple of pieces of tubing netted me a multi- 
band antenna—paralleled verticals—for oper- 
ation on 40, 20, 15, and 10 meters. 

The modification to miulti-+band operation 
was quite simple and required no actual alter- 
ation of the 40 meter vertical. As can be seen 
in fig 1 I merely used the 40 meter antenna 
for a support and mounted 10 and 20 meter 
verticals to it. I used ¥%8” aluminum tubing for 
the added elements but wire or almost any 
tubing could be used. 

Spacing between the antennas is in no way 
critical and the only precaution is to provide 
fairly good insulation at all the horizontal 

[Continued on page 162] 
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repair of 

High Voltage Plate Transformers 

Edward J. White, WINPL 
136 Woodlawn Street 
Chicopee Falls, Mass. 

Outside of a 120 foot high, 6 element beam, 

crashing to earth the next worst thing that can 

happen in a ham shack is the failure of a high 

voltage, plate transformer. Since it generally 

is the most expensive component in an amateur 

transmitter, replacement is costly. Those who 

have contacted repair shops find that the quoted 
figure is usually greater than the cost of a new 
transformer. Possibly this is a polite way of 
saying that they do not want to repair the 
defective unit. 

This leaves two avenues open to the un- 
fortunate ham: one, he can purchase a new 
plate transformer, and two; repair the unit him- 
self! Now man—don’t flip! It’s not as hard as 
you may think! 

To begin with it is safe to say that most 
high voltage transformers fail because of in- 
sulation breakdown. The few that fail because 
of an “open” can be readily detected with an 
ohmmeter. The repair will be relatively easy 
if the failure is in the primary, but this is not 
likely. The step by step dismantling procedure 
of the transformer will be the same for either 
failure, “open” or “short”. You may visualize 
miles and miles of wire, as fine as the hair on 
your head, piled high on the workshop floor 
in one impossible, backlash, tangle—but such 
need not be the case. 

First the secondary wire on a high voltage 
transformer is large as compared to hair. Num- 
ber 22 is an average size. And, second, it is 
quite substantial and not likely to break when 
winding and unwinding. The primary wire is 
at least number 16 and very easy to handle. 
The number of turns on the primary varies 
from approximately 100 to 300, while the 
secondary turns number about 2 to 4 thousand. 

Likely Breakdown Points 

Reiterating the statement that the majority 
of transformer failures is insulation breakdown, 
it will be found that the weakest link in the 
chain is where one end of the secondary winding 
(the innermost, first turn) is brought out and 
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over the outermost layer of the secondary to 
provide two ends to connect to the terminals. 
The center tap is also brought out and may be 
a trouble spot. The entire secondary voltage 
is across the two ends and it is here that the 
insulation breakdown is most likely to occur. 
The entire secondary will be short-circuited only 
when the high voltage breaks down the air gap. 
This is instantaneous with the application of the 
primary circuit voltage and should blow the 
protective fuses. An ohmmeter test will be of 
little value in diagnosing this type of “short.” 

The next weakest link at a similar potential — 
(the entire secondary voltage) is between the 
secondary winding and the paper-thin, copper, 
static shield between the primary and secondary _ 
windings. The shield is grounded to the frame. 
The normal connection is to run the shield lead 
into the laminations. Once again this “short” 
will only appear when the voltage is applied. 
Try removing the shield lead from the lamina- 
tions, if the fuses hold, then leave the connec- 
tion off permanently. It might be mentioned 
here that if the replacement of the shield is a 
problem, do not replace it. The loss of the 
shield is preferred to the loss of the power 
transformer. Conversely, a shield replacement 
can be made from Reynold’s Wrap Aluminum 
if needed. 

Dis-assembling the Transformer 

At the start it is obvious that the absence — 
of tar will greatly add to the ease of repair. 

1. A visual inspection will tell whether the j 
terminals or terminal board should be removed 
first. Ceramic terminals crack easily so use 
caution in removal. 

2. Next, remove the bolts and case. Inspec- 
tion of the internal terminal connections will 
reveal any open or shorts at this time. Should 
tar hold the case to the core, it will be necessary 
to remove the tar CAREFULLY with a knife 
and screwdriver, or other suitable tool. The tar 
will chip away like ice, if first you chill the 
transformer in the refrigerator. (About one 
dozen, long-stem roses will cool off the XYL.) 
Placing the transformer in boiling water is no 
easier and a Jot messier. 



3. Now drive out the beveled wooden or 
fiber wedges between the metal laminations and 
the winding core material using a wide, thin, 
flat tool. The winding core is laminated paper 
and at least ¥” thick; therefore there is little 
possibility of damaging the secondary winding, 
so don’t be afraid to use the hammer should 
the wedges at first be reluctant to move. 

4, The removal of the wedges will permit the 
withdrawal of the interleaved, iron-laminated 
core material. It is best and usually necessary 
that the core be removed one lamination at 
a time from an entire side, or end, depending 
upon core design. The opposite laminations 
may then be removed as one unit and will 
make the re-assembly faster and easier. 

5. This should now free the two basic wind- 
ings—primary and secondary. At this point 

_carefully inspect the insulation for any break- 
down that may have occurred between the 
windings and the iron core, just removed. An 
insulation breakdown is generally no more than 
a pin hole in size, so scrutinize very carefully 

Defective Thordarson transformer, rated at 3400 

volts, 700 mils, Trouble—Three outside secondary 

turns shorted to case. 

Transformer completely apart. Secondary consists 

ef 2 identical, independent windings. Only one 

coil was defective. 

and don’t expect anything larger than a pin 
hole! nba aes 

Unwinding the Coils 
1. Further inspection will tell whether the 

primary is the innermost or outermost winding. 
When the primary is outermost proceed as 
follows: Remove the layers of insulation, make 
no attempt to save any, and as each layer of 
insulation is removed, inspect for “shorts” or 
“opens” as the case may be. Look particularly 
at the point where the primary wire leads 
leave the core radius. Now remove the primary 
windings, counting the turns as they are re- 
moved. This is important! Write the number 
down so you won’t forget it! Unwind the pri- 
mary onto a large round object, it will make 
rewinding easier—and don’t kink the wire. 

Jig made from 1” dowel to assist in repair. 

Rewinding of one secondary coil, on jig, Note 

large cylindrical “take up” reel, used for wire 

storage. 
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2. When the primary winding is innermost, 
usually it is entirely independent of the second- 
ary and removal of the friction wedges will 
free the primary. Inspect and set aside tem- 
porarily and turn your efforts to the secondary. 
Primary failure because of a short is a rarity, 
the most common trouble in that winding is 
an open terminal connection. 

3. Before any insulation is removed from 
the secondary—inspect ‘for a “short” at the 
places most likely to break down as previously 
mentioned. If all seems normal start removing 
the insulation layers, static shield, and then 
the remaining insulation. Again, as each layer 
is removed, observe closely for pin holes. 

4. To assist in the unwinding and re-wind- 
ing of the transformer a jig should be made 
with a dowel about one inch in diameter. 
Fasten a square or rectangular form to one 
end to fit snugly into the paper core of the 
transformer. Two U shaped brackets will hold 
the jig to the bench top yet permit it to rotate. 
The brackets should create just enough fric- 
tion to hold the jig securely in any position. 

5. If no breakdown is found up the first layer 
of secondary wire, start unwinding. As with 
the primary, wind it on a round object, such 
as a can, larger in diameter than the winding 
core. A “take up” reel of large diameter makes 
re-winding easier. Do not kink wire. The entire 
secondary can be unwound in this manner. Do 
not attempt to save any insulation. 

As the layers are removed, inspect, upon 
discovery of a breakdown —re-insulate. It is 
recommended that Scotch Brand #33 electrical 
tape be used, rated at 10,000 volts breakdown. 
Varnished cambric or linseed oil impregnated 
linen tape may also be used, but it is thicker 
and may result in an overall outside diameter 
measurement that will not fit into the defined, 
iron-laminated, core area. 
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Westinghouse transformer, 

rated at 4200 volts, 1.7 KVA. 
Trouble: innermost first sec- 

ondary turn shorted to out- 
ermost layer. This trans- 

former and the Thordarson 

were the only two that re- 

quired partial removal of 

secondary wire. 

Re-assembly of the Secondary 

As you re-insulate, use one layer of $33 tape 
between secondary wire layers. Three layers 
between the outside secondary wire and the 
shield; or the primary winding. Overlap the 
three layers of tape 50 percent, resulting in 6 
layers—rated at 60,000 volts breakdown! 

The secondary will re-wind easily, adjacent 
turns being neatly close wound, single layer. 
Do not scramble wind. 

One word of caution—try to keep the layers 
tight to the previous layer as the outside diame- 
ter cannot exceed the space limitations of the 
iron-laminated core winding area, as mentioned 
before. This is why, thin, high dielectric, Scotch 
Brand tape is recommended, allowing some 
leeway for the inevitable, looser, hand winding. 

If it is desired to increase the secondary 
voltage (Never heard of a ham that wished 
to decrease it) just decrease the number 
of turns on the primary. Up to a 25 percent 
increase in output voltage is permissible with- 
out undue strain on any good transformer. If 
only a 10 percent increase is desired, use a 
10 percent figure. 

Re-assembly of Primary 

Re-assemble the primary, or rewind, using 
Scotch Brand tape between layers. Since the 
primary wire is heavy, about #14, tight, close 
winding is difficult. Just wind on the first layer 
as tight as possible, then wind one layer of 
Scotch tape. 

Insert a single iron lamination in the core 
and see how much winding space is left. Check 
after each layer is wound. At the same time 
determine which two sides of the winding is 
limited by the iron core area. With a small 



piece of wood and a hammer flatten these two 
sides. Be sure and support the core and the 
winding underneath when flattening. Your 
Knee works just fine. Wind the next layer and 
repeat the flattening process. It may be neces- 
sary to wind one more layer than originally 
wound since the looser re-winding requires 
more space per layer resulting in less turns per 
layer. The use of thin, Scotch tape as an insu- 
lator will permit an additional layer. Do not 
worry about 5 turns not getting on, it will 
boost the output voltage only slightly. 
Now insulate the entire winding with 3 

thicknesses of tape, re-insert the iron lamina- 
tion and wedges—bolt together tightly, includ- 
ing the case. Do not replace any tar removed. 

Testing 

The average ohmmeter resistance test across 
the primary will tell very little, for the fol- 
lowing reason: the high voltage plate, trans- 
former primary resistance is a fraction of an 
ohm —a small fraction— about one tenth! 
Therefore any test (with the average multi- 
tester) will indicate a short ‘circuit, when such 
may not be the case. Check first for a “short” 
between the primary and case, secondary and 
case, and between primary and secondary. 
Next test for continuity of primary and between 
secondary ends and its center tap. The sec- 
ondary resistance should be 50 to 500 ohms 
per section—each end to center tap. The exact 
resistance of the secondary is not too important, 
the important thing is that both sides should 
be equal in resistance measurement. 

To “live” test insert a fuse, not more than 
10 ampere rating in one primary lead. Connect 
an AC voltmeter to one half of the secondary. 
Close the primary circuit and test. Then, after 
removing the AC power, shift the voltmeter to 
the other half of the secondary and check, to 
see that both sides have equal output voltage. 

Conclusions 

It is important that you use care in the 
secondary tests as a second chance is not likely 
if you take hold of the secondary winding by 
error. As an added precaution, always place 
test leads on any high voltage point with one 
hand. Keep the other in your pocket! 

I have repaired several plate transformers 
and only two required partial removal of the 
secondary winding. 

Remember the transformer is defective to 
begin with and you can only improve the situ- 
ation since a defective transformer is headed 
for the junk pile anyway. 

Finally should all things fail, the primary 
can be used for a long wire antenna while re- 
pairing the mythical damage caused by the 120 
toot high, 6 element beam catastrophe at the 
Start of the article. And a final, final—Good 
luck! a 

Note close wind of secondary wire. 

Flattening primary winding layer. Only two sides 
require flattening as noted by single lamination 

position. 

Detail of wedges used to lock iron core to coils, 
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How to 

Robert B. Kuehn, WOHKF 
641 S. Saratoga Ave. 
St. Paul, Minn. 

Quartz crystals are on the market today at 
very attractive prices, but unfortunately usual- 
ly at frequencies outside the amateur bands. 
With very little expense however, it is quite 
possible to satisfactorily grind or etch these 
surplus crystals to useful frequencies. The 
crystals being sold today come in three gen- 
eral forms: plain, plated, and wire mounted. 
Plain crystals are by far the most plentiful 
-and lend themselves best to ham uses. We are 

a rectangular™ all familiar with this type... 
or square shaped slab of quartz mounted be- 
tween two metal plates which grip the crystal 
on the four corners by means of slightly raised 
surfaces called ‘lands.’ Plated crystals are 
mounted between similar metal plates, but are 
covered with a very thin film of metal, usually 
gold. The wire mounted variety are the most 
difficult of all to work with, and are held 
suspended in the holder by means of two stiff 
wires which are silver-soldered to diagonal 
corners of the crystal and electrically con- 
nected to a circular plated area deposited on 
the center of either face. 

Practically speaking, a crystal can be ground 
only higher in frequency, since the main factor 
governing the frequency of oscillation is its 
thickness. With a little practice anyone can 
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GRIND 

All the materials 

needed to change the 

Frequency of a crystal 

are assembled here. 

Crystals 

learn to refinish an ordinary crystal of 5 or 6 

Mc up to frequencies as high as 9 Mc, with 

good activity and freedom from spurious re- 

sponses. In addition to grinding, a crystal can 

be etched to the desired frequency by immers- 

ing it in a container of ammonium bifluoride. 

Other chemicals can be used, but this solution 

is practically harmless and does the job just 
as well as the highly dangerous acids some- 
times employed. The etch bath raises the fre- 
quency of the crystal by eating away the re- 
latively rough surface left by grinding, leaving 
a smooth finish which is immune to further 
frequency change due to aging. 

Materials Needed _, 
Materials: 

Glass plate. (any convenient flat piece of 
window or plate glass.) 

Supply of grinding compound. 
1% teaspoon of dishwashing detergent 

(Joy, . etc.) diluted in small glass 
of water. . 

Old toothbrush. 
2 small basins of water. 
Lint-free drying cloth (nylon or chamois) 

The grinding compound (carborundum of 
silica) can be obtained from any chemical 
supply house or see your druggist. Tooth- 
powder can also be used as an abrasive, but 
being of such fine consistency it removes ma- 

ne le ae ae be 



terial at a much slower rate. If you are on 
good terms with your dentist you may be able 
to obtain a supply of one of the relatively 
coarse varieties of eeoralge he uses in 
cleaning teeth. 

Place a small amount of abrasive on the 
glass plate and moisten it with a few drops 
of water to the consistency of a thin paste. 
Disassemble the crystal, being careful not to 
touch the inner surface of the metal holder 
plates. Closely examine the crystal in a good 
light. Notice that its opposite edges are per- 
fectly parallel, giving it either a square or rec- 

_tangular shape. Very likely the edges are 
somewhat bevelled or rounded off (on some 
units the corners are also rounded). Although 
difficult to. confirm without a micrometer, the 
two major surfaces are flat and parallel except 
at the four corners where a slight thinning 
gives a somewhat pillow-shaped effect. In order 
to preserve this original finish on one side, 
place a small round mark with a hard pencil in 
the center of one face and do all your work on 
the opposite side. The mark will have to be 
renewed after each cleaning, but enough will 
remain to enable determining which side is 

Shown is a hand held 

grinder along with two of 

the most common types of 

surplus crystals assembled 

and disassembled. 

which. Since most commercially ground crys- 
tals nowadays are etched to frequency, your 
reference side can also be determined by its 
shiny surface as compared to the rough tex- 
ture of the opposite side after being worked in 
the abrasive. 

Grinding 
Now for the actual grinding: Place the crys- 

tal, with pencil mark uppermost, in the com- 
pound on the glass plate. Rest the outside edge 

of your thumb and tip of your forefinger on a 
diagonally opposite quarters of the surface and 
using moderate pressure, describe 4 or 5 figure 
eight movements, about one and one half 
inches long. Rotate the blank one quarter turn 
and repeat the process, making the same nums+ 
ber of movements on each pair of corners to 
ensure uniform removal of material. Using 
the thumb and forefinger in this manner re- 
tains the desired pillow shape or slightly con- 
cave effect. It is very difficult to even estimate 
how much the frequency of a crystal will move 
by grinding. ‘Moderate pressure’ may be in- 
terpreted by one person as barely touching the 
surface, while another may take it to mean 
bearing down with half his weight. Somewhere 
between these two extremes will be found the 
proper course, and a little experimenting wiil 
quickly bring it out. If this is your initial at- 
tempt at crystal grinding, take it very slow and 
easy at first, especially if you have less than 100 
ke or so to go. After each series of figure 
eights a check should be made for activity and 
frequency. Hold the blank by the edges and- 
swish it through one of the basins of water to 
remove excess grinding compound. Then light- 

ly scrub both faces with the toothbrush dipped 
in the soapy water. After rinsing in the second 
basin of water, dry the crystal with the lint 
free cloth. The unit should, be held only by the 
edges during and after cleaning, and must be 
perfectly dry before re-inserting it in the 
holder. The slightest moisture will prevent it 
from oscillating. 

If after reassembling the crystal and holder 
it is found to oscillate only feebly or perhaps 
not at all, one or more of the following reme- 
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This quick change holder is handy for holding 

the crystal for checking as the target frequency 

is approached. 

RICATED FROM 
SHEET BRASS 

END REMOVED FROM 
FT-243 HOLDER 

dies can be applied. In addition to the points 
previously mentioned, the vigor with which 
a quartz plate oscillates depends on a certain 
ratio of width to thickness. During the grinding 
process as this relationship is altered, the activ- 
ity varies regularly from a high value to nearly 
zero. Continued grinding of the flat surface will 
probably restore the activity. If the finished 
thickness happens to coincide with minimum 
output, one edge can be ground a little at a 
time to restore a more favorable ratio. Be 
careful however to keep opposite edges parallel 
and to slightly re-bevel the edge after each 
grinding. During processing, a poorly propor- 
tioned crystal will sometimes oscillate on two 
different frequencies simultaneously, separated 
by as much as several hundred kcs, or within 
audible beat range of one another. This con- 
dition can be corrected by the remedies just 
mentioned. 

Plated and wire mounted crystals 

Before working plated crystals the gold 
covering must be removed. It can be ground 
off or dissolved—in either case the frequency 
will be raised one or two hundred kc as a re- 
sult. If desired, the gold plating and also the 
soldered leads on the wire mounted variety 
can be dissolved in a solution of the classic 
“aqua-regia’” (royal water), a mixture of nitric 
acid and hydrochloric acid which can be ob- 
tained through your local druggist or pharma- 
cist. 

Although quartz crystals in the 6 or 7 mc 
region are only a few thousandths of an inch 
thick, they are surprisingly strong along their 
width. Thus the supporting leads of a wire 

Fig. 1. 

November, 1957 

mounted crystal can be removed by gripping 
it betweeen the thumb and forefinger and pull- 
ing the wires off with long nosed pliers, taking 
care to exert force only directly in line with 
the plane of the crystal. These units can then 
be finished to frequency in the usual manner 
and used in standard FT-243 holders if metal 
mounting plates of the proper size are available. 

Etching to Frequency 

As mentioned earlier, etching to the final 
frequency forestalls further changes due to 
aging, and also provides a means of increasing 
the frequency by small increments exactly to 
where desired. Ammonium bifluoride comes in 
crystal form in one pound waxed bottles and 
can be obtained through your druggist or any 
chemical supply house in the larger cities. A 
pound will be more than enough and should 
cost around a dollar. The solution attacks only 
glass and stone and does not harm the skin, 
although it bites in an open cut or abrasion and 
prolonged contact may cause some burning or 
blistering. Prepare the solution by dissolving in 
a plastic or waxed container 2 level table- 
spoons of the crystals in one cup of water. 
They do not dissolve very readily and warming 
the water will hasten the process. The crystal — 
being etched can be immersed in the solution 
by means of a small basket fashioned of copper 
or bronze screening. The frequency will move 
comparatively rapidly for the first 10 minutes, 
gradually decreasing for the next half or three 
quarters of an hour. After several hours in the 
etch bath a crystal will assume a high, almost 
transparent sheen, and eventually will develop 
a roughened or shingled appearance, destroy- 
ing further usefulness. The frequency of an 
average crystal which has been refinished by 
grinding on one side will increase perhaps 3 
or 4 ke after 5 minutes of etching at room 
temperature, and somewhat more if the solu- 
tion is heated. It is easy and practical to move 
a 6 or 7 mc unit 15 or 20 ke using this process. 
Activity is not affected _since material is re- 
moved from all surfaces in equal proportion. 
Because the solution is soluble in water, it is 
only necessary to rinse the crystal in cold 
water and dry before inserting in the holder for 
testing. The ammonium bifluoride solution can 
be stored indefinitely in a closed, plastic con- 
ars but will eventually eat through a waxed. 
ottle. 

Grinding For Overtone Activity 

When it is desired to multiply a crystal fre- 
quency several times in a single stage, ‘over- 
tone’ oscillators are usually employed. In such 
circuits a small portion of energy from the 
plate of the tube is coupled in series with the 
crystal to afford regeneration, and the plate 
circuit is tuned to the desired odd harmonic. 
There seems to be no relationship between the 
vigor with which a crystal will oscillate at its 



fundamental frequency and how well it will 
operate at an overtone mode. Good overtone 
activity seems to depend upon a certain thick- 
ness to area ratio and very close tolerance 
of all dimensions. Probably the best procedure 
is to bring the crystal to within 25kc or so of 
the appropriate frequency, carefully work on 
the edges and face for maximum activity and 
then zero in by etching. Testing for activity 
must of course be done in an overtone circuit, 
metering a grid circuit for reference. Don’t 
forget that when a crystal is oscillating on an 
overtone, no output appears at the funda- 
mental, so when spotting the frequency on a 
receiver it must be tuned to the proper harmon- 
ice (3rd,.-5th; 7th, etc.) 

Adjusting to Frequency 

Bane of the amateur grinder is the constant 
danger of going beyond the target frequency. 
Since the maximum amount the frequency of 
the average crystal can be lowered is about 
10kc, it pays to take it easy during the final 
Stages of grinding. The most satisfactory ma- 
terial for use in lowering the frequency is ordi- 
nary wire solder, rubbed lightly in the center 
of one face of the crystal. Use only a little at 
a time, since not much is required and it is 
difficult to remove when once applied. If only 
a slight adjustment is needed, a heavier spring 
can be substituted or -the tension can be in- 
creased by using two springs together. 

Since the frequency of a crystal will vary 
as much as 3 or 4 kc when used in different 
types of oscillator circuits, where it is desired 
to maintain very close tolerance (as in 10 or 
6 meter spot nets) such crystals should receive 
their final adjustment in the same type of cir- 
cuit in which they are intended to be used. 
Incidentally, while it does not seem to be 
generally realized, the crystal leads in an oscil- 
lator circuit are not at all critical, and can be 
several feet in length with no harmful effect. 
This feature can be very useful in a mobile 
rig, for instance, where the crystal socket or 
switch can be mounted away from the trans- 
mitter within easy reach of the operator for 
more convenient QSY. 

Grinding Aids 

Although crystals can be ground satisfac- 
torily with very little equipment, there are 
many gadgets and aids that will add pleasure 
to the job, especially if a large number are to 
be processed. Fig. J shows the circuit of an 
activity meter using a Pierce oscillator with a 
small variable capacitor to control the amount 
of feedback. After a little experience in its 
operation, you will soon be able to tell if a 
crystal is a good active crystal. Do not over- 
couple the feedback however. This instrument 
is very simple to build and is almost indispens- 
able for quickly determining the activity and 
frequency of any crystal. Also shown is a 

quick-change holder. Time out to build one ~ 
will save much bother in assembling and taking 
apart the regular holders in checking. It is con- 
structed simply by shaping a small piece of 
sheet brass or tin to fit snugly around the hold- 
er and soldering the seam to form a rectangu- 
lar cylinder. It will slip on and off easily if the 
square corners of the bakelite holder are 
rounded off somewhat with a file. The top of 
the holder may be removed with a hacksaw 
and file, since the crystal and plates will be 
retained in place by the tension of the spring. 

Construction 

details of a 

hand grinder. 

Some workers prefer to use the hand-held 
grinder. This device is especially useful for 
grinding in rough blanks and for restoring 
activity to crystals whose faces have gone out 
of parallel. 

The two by four inch strip with the pentagon 
shaped hole in which the crystal rotates must 
be somewhat thinner,than the crystal. Cellu- 
loid works well, or plastic sheeting can be 
obtained in various thicknesses at large sta- 
tionery stores. In use, the plastic strip is 
placed on one piece of glass and the crystal, 
together with a small amount of abrasive and 
water, are placed in the pentagon opening. The 
second square of glass forms the top of the 
assembly, being held in place by means of 
rubber bands. Moving the strip in and out be- 
tween the glass plates forces the crystal to 
rotate with an even, regular motion. Another 
useful stunt when several crystals are being 

Handy for holding crystals to be 

etched. 

etched simultaneously is to suspend them in 
the solution separately using wire holders bent 
up from #18 or #20 soft copper wire in the 
manner illustrated in fig 2. | 
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Filter 

Alignment 

Equipment 

Wilfred M. Scherer, W2AEF 
100 E. Palisade Ave. 
Englewood, N. J. 

The alignment of crystal lattice filters can 
be a difficult and tedious chore unless the 
proper equipment and methods are employed. 
It is the purpose to herein describe equipment 
and methods for making rapid and easy obser- 
vations of the effects of filter adjustments, in 
order to encourage those who might otherwise 
steer clear from the use of filters either for SSB 
generation, or for reception, because of in- 
adequate equipment and of the possible at- 
tendant difficulties which then become 
volved. 

Two different alignment procedures are gen- 
erally employed. One is the “point-by-point” 
measurement of the filter output characteristics 
after each adjustment has been made; the other 
is the “visual” method whereby the whole 
response characteristic is in sight while the 
adjustments are made. 

With the point-by-point system, the output 
of an rf signal generator is fed into the filter, 
with the filter output being read with an rf 
voltmeter. The response amplitude of the filter 
is measured at several different frequencies 
within the band of operation. The results are 
then plotted on graph paper to provide a pic- 
ture of the overall response curve. This can 
become a fairly long process if a complete pic- 
ture is desired. 

Now, if some point along the response curve 
is of too great, or too small, a magnitude, an 
adjustment of the filter must be made to cor- 
rect it, but, unfortunately, when this is done, 
some other point in the response range also 
may shift in magnitude at the same time. 



This is illustrated in fig. 1A and JB. Fig. 1A 
shows the response curve of a filter wherein 
point Z is low. Now look at fig. 1B, and note 
what happens to points X and Y after an ad- 
justment has been made to bring point Z up to 
the same height at which point X was original- 
ly found in fig. 1A. This condition will not 
appear in every case, but it is merely shown 
as an example of a situation which can occur. 

Thus it may be seen that a new set of point- 
by-point readings must be taken if an accurate 
overall picture of the curve is to be main- 
tained. Needless to say, additional time and 
effort will be consumed, and it may become 
quite a repetitious and tedious job before the 
work is completed. 

An effect which usually does not show up 
with point-by-point measurements is “ringing” 
which sometimes is heard as a hollow or ping- 
ing sound in some filter type of s-s-b transmit- 
ters. This shows up as oscillatory wave-trains 
such as may be seen in fig. 2A. 

One good point, regarding this method, is 
that very accurate readings may be obtained 
once the filter has been correctly aligned. 

With the visual method of filter align- 
ment, the output of an rf sweep generator is 
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fed into the filter. An oscilloscope, connected 
to the filter output through a suitable de- 
tector, is then used to enable the operator to 
visually note the entire response curve at one 
glance. Thus the effect of any one individual 
adjustment may be seen immediately, making 
the visual method one of rapidity with ease. 

As will be found with any method of meas- 
urement, the proper equipment and techniques 
must be used if misleading results and incon- 
veniences are to be avoided. Observations of 
good accuracy may be made rapidly when the 
following equipment and procedures are used 
with the visual method. 

Sweep Generator 

In order to obtain accurate results when 
responses having steep skirts, such as required 
in filters, are involved, a sweep rate of no 
more than 10 cps should be used, and should 
be lower than this when possible. Compare 
fig. 2A, where a 60 cps sweep was used, with 
fig. 2B where a 5 cps rate was used. Note the 
difference in the shape of the curve, and the 
ringing effects which appear with the 60 cps 
sweep. 

Most of the standard sweep generators are 
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therefore not suited for the job, because they 
utilize a 60 cycle sweep rate. Modifications 
could be made for a lower rate, but since the 
original sweep usually is taken from a 60 cycle 
supply source, an entirely new arrangement, 
including a sweep oscillator and amplifier with 
probable changes in the method of sweeping 
the rf oscillator, would be required. Rather 
than alter an existing sweep generator with 
the possibility of impairing its usefulness in 
the applications for which it was originally 
designed, a better approach to the situation is 
the construction of the Ferri-Sweeper, original- 
ly described in the CO SSB Handbook. 
A few changes from the original version 

should be made to improve its operation and 
usefulness. The circuit of the modified Ferri- 
Sweeper is shown in fig. 8. 

The linearity of the low frequency sawtooth 
oscillator, used in the original Ferri-Sweeper, 
was found to be rather poor at very low sweep 
rates. An improved arrangement is given in 
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the new schematic. Good sweep linearity can 
be obtained at frequencies down to 5 cps. 

Another change made in the Ferri-Sweeper 
is the addition of a bandspread capacitor 
which may be used as a vernier. It may also be 
calibrated in small frequency increments for 
subsequent checks by the point-by-point meth- 
od if it is desired to do so as explained later in 
the text. i 

The final refinement is the inclusion of a 
means whereby the oscilloscope may be cali- 
brated for specific filter frequencies. This pro- 
vides for the switching-in of crystals by SW/. 
This procedure will be explained later. 

Also, C4 has been included for additional 
rf bypassing. 

Oscilloscope 
Most oscilloscopes employ ac amplifiers to 

bring the signal level up sufficiently to be seen 
adequately on the cathode ray tube screen. 
When a very low sweep rate is used, distortion 



of the pattern usually is experienced, because 
the ac amplifiers include one or more coupling 
capacitors which generally are too small for 
use at low sweep frequencies. Fig. 3A shows 
the pattern distortion when improper coupling 
capacitors are used, as compared to the cor- 
rect picture as shown at fig. 3B. Note how 
points a and b drop off in fig. 3A. 

Another difficulty which can be found with 
| oscilloscopes using ac amplifiers during filter 
alignment, is that the base line often shifts as 

| the signal amplitude is varied, and the ampli- 

| 
| 

tude of the ac signal may vary to a different 
extent on both sides of the base line. These 
efforts then require re-positioning with the os- 
cilloscope controls in order to maintain a con- 

stant base line reference point every time the 
signal amplitude is changed, and one must then 
“chase the base line around.” Besides this, 
when the centering controls are then used for 
re-positioning, the response is often slow to 

settle down, and the job is prolonged. 
Fig. 4A demonstrates how the base line can 

| shift with different signal amplitudes when an 
ac amplifier is used. Compare this with fig. 4B 
where a stable base line has been realized un- 
der the same amplitude variations, through 
the use of suitable equipment. 

Although very large coupling capacitors 
could be substituted in the ac amplifier of an 
oscilloscope to minimize pattern distortion, it 
is suggested that an oscilloscope with dc 
amplifiers be used instead, because not only 
will a more accurate pattern be obtainable, 
but the spot positioning can also be made in- 
stantaneously stable, and the base line will 
remain fixed, regardless of the signal ampli- 
tude, to provide a constant reference point. 

Some of the low-priced oscilloscope kits em- 
ploy a-c amplifiers with “dc positioning.” It 
may at first appear that these might be used 
with large amplifier coupling capacitors, while 
the de positioning arrangement takes care of 
the base line situation; however, it has been 

found that base line annoyances are still pres- 
ent in many of these, because capacitors have 
been used which can affect the timing of the 
centering circuits, as well as cause the base 
line to shift with varying signal amplitudes. 

If an existing oscilloscope exhibits any of 
these faults, and if one with dc amplifiers is 
unavailable, a simple dc amplifier arrangement 
can be constructed according to the schematic 
shown in fig. 9. This is admirably suited for 
the job at hand, and it can be connected to an 
existing oscilloscope; provided, all four of the 

c-r-t deflection plates are available for indi- 

vidual connections. Besides making it possible 

to obtain distortionless patterns, stable in- 

stantaneous positioning and a constant base 

line reference, it is capable of a very high out- 

put amplitude to make it possible to read to 

better than —60 db down from maximum peak 

amplitude when a 5” cathode ray tube is used. 

The amplifier sensitivity is 50 mv/inch. 

Two dc amplifiers are shown, one for verti- 
cal, and one for horizontal deflection. Only 
one of the amplifiers (vertical) may be used, if 
desired for the sake of economy, with the 
original oscilloscope amplifier used for the 
sweep, but the use of the two dc amplifiers will 
provide more positive positioning for both 

‘vertical and horizontal axis, and better overall 
spot focusing also will be realized. 

In some instances, the employment of the dc 
amplifiers may shift the static potential at the 
c-r-t deflection plates to a point where the 
focus control cannot be adjusted for a sharp 
image. Some oscilloscopes may have an astig- 
matic, or spot shape, control which can be 
used to correct this. If such a control is not 
available, R28 should be installed for astigmatic 
correction. 

Since the amplifier is a linear device, the 
response on the c-r-t screen likewise will be 
linear with respect to a voltage ratio, but it 
will be non-linear as far as a db ratio is con- 
cerned, and the db range will be compressed 
into a very small space as the ratio is increased. 
With a 5” cathode ray tube, the maximum at- 
tenuation at the filter skirts, which normally 
can be read under this condition, is in the 
order of —25 db down, not nearly enough for 
satisfactory filter measurements. 

[Continued on page 164] 
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Marvin M. Stern, W2ACC 
9701 Shore Rd. 
Brooklyn 9, N. Y. 

With shining eyes, the happy newcomer to 
220 mc unpacks his sparkling new Super 
XYZ-13 converter, plugs it in, and expectantly 
listens for signals to come rolling in. Hah! ! 
They certainly do. Channels 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, and 13 come rolling in twice 
as loud as they ever came in on the TV set 
in the next room. It seems that everything 
except amateur 220 mc signals are coming 
through the converter. 

With heavy heart and drooping shoulders, 
our hero gives up and goes back to 160 meters. 

This sad tale is not fiction. How many of 
you have tried out 220 mc converters with the 
same results? 

Here at my shack, many long hours have 
been spent trying to find out why this garbage 
gets through the converter, and how to mini- 
mize it or eliminate it completely. The most 
important step is the selection of the proper 
i.f. range to feed into the communications re- 
ceiver. If your receiver tunes as high as 30 
mc with reasonable bandspread, place your 
i.f. range there. A good rule of thumb to fol- 
low is to keep the i.f. as high as possible. 
Now that your range is picked, the con- 

verter oscillator frequency can be determined. 
Say for instance, that a range of 14-19 mc 

is to be tuned. Oscillator injection normally 
would be placed 14 mc below the band, giving 
us an injection frequency of 206 mc. 

Getting up to this frequency would call for 
the use of a high frequency overtone crystal 
in one half of a dual triode circuit at 68.66 mc, 
and tripling in the other triode to 206 me. 

This being common practice, it is to be ex- 
pected that this system would work well. It 
would, if there were no TV stations active on 
Channels 6 and 9, and no 6 meter activity in 
your area. If any of these signals are on the 
air, you can expect to get plenty of garbage 
from these sources. 
How? Let us now delve into the matter of 

image frequencies. See the light? If not, read 
on. 

Let us examine the injection frequency of 
206 mc. The image frequency comes out at 
187-192 mc, or 14-19 mc below the injection 
frequency. In more practical terms, this puts 
our i.f. range right smack in the middle of the 
video and audio signals of Channel 9 (fig. 1), 
thus covering up the 220 mc band almost com- 
pletely. 
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TV Channel Video Audio 
Channel! Freq. Mc Carrier Carrier 

2 54-60 55.25 59.75 

3 60-66 61.25 62.75 
4 66-72 67.25 71.75 

5 716-82 71.25 81.75 

6 82-88 83.25 87.75 

7 174-180 175.25 179.75 

8 180-186 181.25 185.75 

9 186-192 187.25 191.75 

10 192-198 193.25 197.75 

11 198-204 199.25 208.75 

12 204-210 205.25 209.75 

13 210-216 211.25 215.75 

Fig. 1 TV Channels and Carrier Frequencies 

Are you discouraged yet? Stay with me a 
little longer, as things will go from bad to 
worse (if possible). 

Moving on to the crystal frequency of 68.66 
mc, we find that the beat on the high side is 
Channel 6, and on the low side is Channel 2 
and the 6 meter amateur band. Inasmuch as 
some 68.66 mc energy is present in the output 
of the tripler stage, it too will beat with its 
respective TV channels and ham band to add 
to the bedlam already being created by Chan- 
nel.9; 

This comparison of image frequencies ap- 
plies to any if. range that is chosen. As you 
can readily see, picking out an i.f. range is 
not a simple job if you want to have a gar- 
bage free converter. 

There are steps that can be taken to elim- 
inate junk of this sort. The only kind of gar- 
bage that cannot be eliminated is the type 
of junk that comes from the local oscillators 
of TV sets, and their associated harmonics 
that fall directly into the 220-225 mc range. 

The first step to take to eliminate this junk 
is to place the local oscillator on the high side 
of the band, therefore, for an if. of 14-18 mc 
the injection frequency would be 239 mc, and 
the receiver tuned from 19 to 14 mc. 220 mc 
would then fall at 19 mc, and 225 mc come 
out at 14 mc. That’s right! You tune from 
the high end down, in order to cover the band. ] 
This step puts the image frequency at 258 mc | 
where there is a beautiful lack of commercial | 
activity in most areas. That leaves us with only 
Le yaets frequency of 79.66 mc to contend 
with. 

The resultant beat frequencies fall into 
Channel 3 on the low side, and the FM band 
on the high side. Either of these, if trouble- 
some, can be eliminated by trapping them out 
at the front end of the converter without af- 
fecting performance (fig. 2). 
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J4- CO-AX CONNECTOR 
C4, L4- TO RESONATE AT THE INTERFERING FREQUENCY— 
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ELIMINATE INTERFERENCE FROM DIFFERENT TV CHANNELS. 
C2- 3-30mmf TRIMMER-TUNE FOR BEST SIGNAL TO NOISE RATIO. 
L2- NORMAL GRID INPUT 

Fig. 2 

The same thing can be done to trap out 

interference from Channels 7 through 10. For 

the rest of the high channels, these traps, be- 

cause of insufficient Q, also have somewhat 

of an attenuating effect on 220 mc signals. 

The only thing that will work on the high 

‘channels (as well as the rest of the spectrum) 

Jis a high Q circuit at the input of the con- 

j verter. 

It is not necessary to modify your converter 

to do this. Just add the circuit externally and 

it will do the job as well. 

The coaxial circuit as shown in fig. 3 is the 

outgrowth of many feet of copper tubing of 

all sizes and shapes, not to mention burned 

and cut hands, fingers, and frayed nerves. Ah 

me. What we won't go through for the sake 

of ham radio. Getting back to the subject, 

' this GDU (Garbage Disposal Unit) will do 

the job where all other methods have failed. 

It merely consists of two lengths of copper 

tubing, a small condenser, and a couple of 

coax connectors. 

The frequency response is so sharp that it 

_ has to be returned when moving 500 ke across 

| the band! 
Attenuation of signals at the tuned fre- 

quency is negligible, being in the order of 

one db. An impressive feature is that it im- 

proves the signal to noise ratio of the con- 

verter considerably. This development has been 

observed by others using the same type of 

coaxial circuit both at 144 and 220 mc. This 

bears out the fact that the sharper the band- 

pass 6f a receiver at any frequency, the high- 

er the signal to noise ratio will be. 

The only adjustment necessary to obtain 

optimum performance aside from tuning to 

resonance, is to properly positior® the coupling 

loops with respect to the center conductor, by 

bending them closer or further away. On my 

‘unit it came to about 4” for each loop. 

Construction of the unit is not difficult. The 

outer conductor is made of 3” OD copper 

tubing with a 1/16” wall, so that the ID is 

27%%’’. The inner conductor is %4’” OD of any 

wall thickness. This material can be obtained 
at any plumbing supply house. 

First drill the holes for the coax connectors 
in the outer conductor, and file a semicircular 
notch in the end of the conductor for mount- 
ing the tuning condenser. 

The easiest way to solder the inner and 
outer conductors to the 1/16” thick copper 
bottom plate is to first scribe circles on the 
bottom plate denoting the mounting positions 
of the conductors, and placing the plate on a 
stove or hot plate. 

+ COPPER BOTTOM Rea 
LATE CO-AX CONNECTOR 

x aa -42 3° OD COPPER 6 WALL 6 LONG 

3 -42 30D COPPER - 47 LONG 

Al_ 

1-4 

C1- MIDGET 15mmft VARIABLE (HAMMARLUND MAC-15 OR JOHNSON 15M11) 

L1-L2- #46 TINNED WIRE (SEE FIG. 4 FOR MOUNTING DE TAILS) 

Fig. 3 

Place the conductors in the proper position, 

turn on the heat, and flow solder into the 

joints. The copper will start to turn color when 

the proper soldering temperature is reached. 

Let the whole works cool and the job is done. 

Now that the unit is bottled up, how the 

heck do we get the coupling loops soldered 

into place? Simple, when you know how. This 

is done by soldering the cold end of each loop 

to a soldering lug, to which is also soldered 

one of the mounting nuts for the coax con- 

nector (fig. 4). 
[Continued on page 170] 
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Every amateur station needs a convenient 
control center. Running all over the shack 
flipping switches may impress the visiting 
layman; but it will leave your fellow amateur 
cold, whether he is observing in person or 
Waiting on the other end of your contact. 
If you have more than one switch to actuate 

‘to change from transmit to receive, read on, 
you need a control system. 

if you operate a commercially built trans- 
mitter and receiver, chances are that they have 
internal provisions for single-switch control. 
At most, with equipment of this sort you will 
need only a DPDT relay and a switch to con- 
trol both units. (See diagram next page) 

A glance at this circuit will lead to the 
obvious conclusion that this same thing also 
could be accomplished with a simple DPDT 
switch if actuation of the antenna relay is not 
a consideration (in which case a 3PDT switch 
will be required). In this you would be quite 
right, but, it involves extending the switch leads 
from both the receiver and transmitter to the 
operating switch on the desk. In the case of 
the receiver this is no great disadvantage, but 
with the transmitter, the lead may have a fairly 
high voltage on it. Even the traditional B minus 
lead, under “open-switch” condition, is effect- 
ively at B plus potential. For safety sake it is 
therefore better not to bring this lead out of 
the transmitter housing. 

Some operators even shy away from 110-volt 
AC control circuits in a desk switch although 
with good components and proper installation 
it is quite safe. However, if desired, the con- 
trol circuit can be designed for the relatively 
harmless 6.3 volt a.c. operation. In this case 
6.3 volt a.c. relays must be used and a filament 
transformer supplies the control power from 
the 110-volt a.c. line. 

Another approach to this is the use of in- 
expensive surplus 12- or 24-volt DC relays 
together with an appropriate low-voltage dc 
control voltage obtained from a transformer 
and selenium rectifier. (A condenser-resistor, 
or condenser-choke, filter is often used to 
smooth out the pulsating control current result- 
ing from half-wave rectification if the relays 
hum objectionably.) 
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Control Systems| 

Allie C. Peed, Jr., K2DHA 
34 Ashley Drive 
Rochester 20, N.Y. 

The custom-built rig is traditionally com- 
posed of a number of stages, usually on several 
individual chassis, and often with separate 
power supplies. Turning these on separately 
can be quite a project, not to mention the 
possibility of damage that can result from 
turning them on in the wrong order. For ex- 
ample, turning on the high-level modulator 
when the final amplifier is off leaves the modu- 
lator without a load and can lead to destruc- 
tion of the modulation transformer. Or, turn- 
ing a self-biased final r.f. amplifier on before 
its excitation is available can ruin the amplifier 
tube. Or, turning the plate voltage on before 
the heaters in any stage can lead to the early 
demise of the tubes. 

A typical custom rig is composed of a VFO, 
possibly an r.f. buffer/doubler stage(s), and 
a final r.f. amplifier for CW operation. For 
plate modulated ‘phone service, a speech am- 
plifier and a high-level modulator are added 
to the system. These all must be turned on and 
off simultaneously, or in a very definite order, 
and yet it is desirable to have this operation 
consume a minimum of time to facilitate 
smooth operation. 

The approach to designing a control system 
in this case was to list first those functions and 
features which were desired from the system: 

1 - Minimum number of controls 
2 - Single switch change-over from receive 

to transmit and vice versa 
3 - Prevent application of plate voltage be- 

fore filaments are on 
4 - Prevent receiver from being on when 

.When full transmitter is on 
5 - Provide a “Tune” setting which durns 

on only the receiver and VFO for the purpose 
of zero beating a received signal 

6 - Turn on all plate voltages simultaneously 
to prevent no-load damage 
7 - Provide pilot light indication of the 

switching functions 
8 - Be small enough to be built into a con- 

venient control box at the operating position 
9 - Use readily available standard compon- 

ents of greatest economy consistent with de- 
pendable operation. 



The complete 

control system 

10 - Provide a Conelrad Alert warning signal 

| With these criteria fully outlined, a rough 

T circuit diagram was started. Borrowing the 

method used for diagramming industrial elec- 

tronic controls greatly facilitates the design of 

such circuits. This is done by drawing two ver- 

tical parallel lines — one down each side of 

the page. These represent the current supply 

' (110-volt a.c. in this instance). The line on 

the left is usually considered “hot” while the 

one to the right is “cold,” or ground, although 

in this application the circuit is not grounded 

to the box housing the controls since it will be 

handled by the operator. The box itself is 

grounded to an external ground as a protection 

against accidental shorts to the chassis some- 
where in the box. ; 

To arrange a control system using this dia- 

‘gramming method, it is only necessary to con- 

nect the components between the hot lead and 

the cold lead. Any intervening or interlocking 

switching functions then are provided at the 

appropriate point in the string between the 

two supply leads. This method of diagramming 

greatly simplifies control system design and 

interpretation. 
Early in the design it was decided that both 

from the standpoints of safety and from the 

supression of TVI it was best to have nothing 

in the control box except control voltages and 

switches. In other words, the actual circuits 

are made or broken, as the case may be, by 

relays located in each chassis. Thus the lines 

from the control box to the chassis carry noth- 

ing but 110-volt a.c. control current, except 

in the case of the receiver control circuit. If 

the actual switching were carried on in the 
control box proper, the circuit currents would 

have to traverse the control leads between con- 
trol box and transmitter leading to possible 
circuit loading effects, and in the case of r-f. 
circuits the leads would have to be by-passed 
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and shielded to prevent possible radiation. 
Hence, each separate chassis was provided 

with a 110-volt a.c. relay with its contacts ar- 
ranged to turn the unit’s plate voltage on when 
the relay was closed, and off when the relay 
was’ opened. The control circuit leads were 
brought out of the individual chassis by feed- 
through condensers which effectively by-pass 
the leads for r.f. at the point of leaving the 
chassis. (This was simply a precaution against 
the radiation by the line of any stray r.f. that 
it might have picked up inside the chassis. It 
can be eliminated if TVI is not a problem.) 

The exception mentioned above in the case 
of the receiver control circuit was a result of 
bowing to the convenience of the external 
switching provision already on the receiver. 
This made available, through a pair of termi- 
nals on the rear apron of the receiver chassis, 
an opening in the B minus lead of the receiver 
for the purpose of controlling it by an external 
switch. This was used as the receiver designer 
intended. . 

The circuit which was evolved after much 
cut-and-try with a pencil is shown in fig 2. 

After some playing with the circuit on 
paper it was finally decided that all of the 
switching functions could be resolved into 
three DPDT switches. (Triple pole switches 
were avoided since they are not stock items 
in many radio parts supply houses.) Although 
all of the switches are DPDT electrically they 
are all different mechanically. SW1 is DPDT 
center-off (sometimes called “three position”’) 
heavy-duty since all of the primary filament 
power flows through this switch in addition to 
the control power. 

SW2 is the ‘“Send-Receive” switch, again of 
the center-off type. This switch, known affec- 
tionately as the “big switch,” was selected as 
a key-switch of the type used on telephone 
switchboards as a concession to the writer’s 
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admiration for the smooth, quiet, positive ac- 
tion of this type of control. This switch with 
its larger lever achieves some prominence over 
the other two switches on the panel which is 
only proper due to its function. 

Operation of the Circuit 

SWI, in the center-off position, prevents the 
application of either heater or plate voltage to 

- the receiver or any of the transmitter circuits. 
In the up (Receive) position it actuates the 
receiver filaments, and in the down position it 
applies filament power to the receiver and all 
of the transmitter circuits; and it further activ- 
ates the “Send” portion of the “Send-Receive” 
switch which is dead until SW1 is in the lower 
position. 
A time-delay relay could be introduced in 

series with the lead from SW1 to SW2 if auto- 
matic warm-up delay time is desired. It was 
not provided here due to the cost and the 
writer’s feeling that it was no great inconven- 
ience to restrain himself from throwing SW2 
until 30-seconds or so had transpired after 
turning on the heaters. 
SW2 in the up position (Receive) applies 

plate voltage to the receiver only. In the down 
position (Transmit), it actuates all of the plate 
voltage relays in the transmitter. Thus, it ef- 
fectively prevents the receiver and transmitter 
from being on simultaneously since the switch 
can be in only one position at a time. 
SW3 in its normal position (down) permits 

SW2 to function normally. In its up position 
(Tune) (held up against the spring) it applies 
control current to the VFO relay only, if the 
receiver is on (SW2 in the Receive position). 
If the transmitter is on (SW2 in the Send posi- 
tion) SW3 is inoperative except that it will 
open the VFO control circuit if the switch is 
inadvertently moved to Tune. In a self-biased 
transmitter this could be a very poor feature, 
but in the writer’s transmitter a clamp-tube is 
used to protect the final against failure of the 
excitation. Hence such failure is of no concern 
in this instance. In a self-biased transmitter this 
could be a matter of some concern, but “good” 
modern amateur transmitter design demands 
that the final tube(s) be protected with a 
clamp-tube or with sufficient fixed-bias to limit 
the plate current in the case of failure of the 
grid drive. 
Two fuses were used to protect the circuits, 

a heavy one (2 amp.) protecting the whole 
system of filaments and controls, and a smaller 
one (.3 amp.) protecting the control circuit 
alone. Two fuses were felt to be necessary 
since the control circuit current is rather smail 
compared to the heater primary circuit current. 
If both were protected by only the one large 
fuse, a small over-load in the control circuit 
could do quite a bit of damage before the main 
fuse would open the circuit. The second fuse 
is therefore inserted in the control circuit lead 
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Panel Layout 

Parts List 

SW-1—Heavy Duty toggle 
switch, DPDT, Center- 
off, Cutler - Hammer 
7563-K4, Contacts rated 

15 A @125V or equiva- 
lent. 

SW-2—Key, or toggle 

switch, DPDT, Center- 

off, Switchcraft 6036L 
or equivalent. 

SW-3—Toggle Switch, 

DPDT, two position, 
spring-return, Hart and 

Hegeman Type 21858-X, 

Contacts rated 3 A. 
@125V. 

F-1—Fuse panel movunt- 

ing with fuse of ca- 

pacity to handle all 

filament primary cir- 

cuits and control cir- 
cuit. 

F-2—Fuse panel mounting | 
with fuse of capacity to | 
handle control circuit 
current only. 

LM-1, 2, 
Lamps, 

Dialco 25F415 or equiv- | 
alent. 

LM-4—Neon Pilot Lamp, 

110-volt AC, 
Dialeo Type 431. 

Box—5 x 6 x A4-inch 
aluminum Minibox. 

2—Ten point 

terminal strips, Jones 

10-140. 

3—Neon Pilot | 
110-volt AC, | 

l-inch | 

barrier || 

only and is of a rating only slightly greater than | 
the total control circuit current. 

Indicators 

Pilot light indicators were decided upon for 
the purpose of indicating to the operator when 
the unit was on, and for allowing a quick 
check of the position after any momentary di- 
version from the rig. Hence, it was decided that 
three primary functions were to be indicated by 
these pilot lights; Filaments On, Receive, and 
Transmit. The fourth lamp is discussed in the 
next section. 

These indicator lamps could be the regular } 
6.3 volt a.c. pilot lamps in which case a small 
filament transformer should be incorporated in 
the box, and 3PDT switches should be used 
in place of the DPDT indicated in the diagram. — 
This third set of contacts would then be used 
to switch on the appropriate indicator lamps 
associated with the actuation of each switch. — 
However, in this case 110-volt a.c. neon lamp — 
indicators were used for two reasons: first, 
no separate set of switch contacts was needed ~ 
for the indicator circuits; and second, these 
lamps indicated that the control voltage was 
actually applied to the circuit since they are 
lighted by that same voltage and they therefore — 
indicate more than simply that the switch is 
IN proper position. The neon indicators were 
thus considered a more positive form of indica- — 
tor. 
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Fig 1 above, Fig 2 below. This diagram indicates 

4 lamps but on the author's unit LM-2 (Receiver 
on) was left out. 

4 440V AC 

ee ce ll) 

LM4 
FAC 

fit. RECEIVER 
0 FILAMENTS 

ae, 
Swi | a 

OD . PRIMARIES OF 
O 

oO ANS 
XMTR. FIL 

TRANSFORMERS 

TO NO. CONTACTS 
ON CONELRAD 

RELAY 

The fourth indicator lamp, which is located 
at the top and in the center of the panel, is 
slightly larger than the other lamps to give 
it some prominence. It is the Conelrad Alert 
indicator. If desired, this circuit can be wired 
to open the transmitter control circuit auto- 
matically in the event that the monitored broad- 
cast station goes off the air for an alert. But, 
the prominence of the light at the Send-Receive 
switch was felt to be sufficient to make the auto- 
matic feature unnecessary, and it would further 
free the transmitter from the possibility of 
being thrown off the air by accidental failures 
of the monitored BC station. If the automatic 
Conelrad feature is used, a “disabling,” or 
“cancel” switch should be provided to inactivate 
the system during late-hour operation when the 
local BC stations may be off the air. 

The Conelrad alarm itself can be any of the 

proposed units which are connected to a BC 
receiver in the shack and which close a relay 
when the BC station goes off the air. The 
particular one used by the writer, as described 
previously in CQ by W2EEJ, consists simply 
of a small selenium rectifier in series with a 
sensitive relay. A large value, low voltage, 
eletrolytic condenser is connected across the 
relay. This circuit is connected across the out- 
put transformer secondary of an AC-DC type 
receiver. The speaker is disconnected with a 
switch. 

While the BC station audio is coming through 
the receiver, the condenser across the relay coil 
is kept charged by the audio signal current rec- 
tified by the selenium rectifier and this holds 
the relay closed. If the BC station goes off the 
air, its audio signal no longer appears across 
the condenser and the relay drops-open, closing 
the Conelrad Alert contacts on the relay. This 
in turn actuates the Conelrad indicator lamp 
in the control box, or as previously mentioned 
the relay can be used to open automatically 
the transmitter control circuit. 

Physical Features 

The control system was constructed in a 
standard 5 X 6 X 4-inch aluminum Minibox. 
The components were mounted in the “u” 
shaped, one-piece, front and back panel so that 
the covering member could be removed for 
checking and servicing without disconnecting 
any of the wiring. 

All of the external connections were made to 
a pair of barrier terminal strips on the back 
of the box. These were neatly labeled to facili- 
tate connections or alterations of the system. 
All of the control cables were laced together 
and fastened to the back of the box with a 
cable clamp. This laced cable was then run 
down the leg of the desk and over to the trans- 
mitter. 

The aluminum box contains so few compon- 
ents that it is quite light and was subject to 
being knocked about the operating desk. To 
prevent this a key-slot was cut in the bottom 
of the box so that it would fit over a small 
screw-head on the desk. It might have been 
screwed directly to the desk, or an upright; 
or future constructors might consider screwing 
a sheet of scrap lead in the bottom of the box 
to give it some stability. 

Conclusion 

The circuit outlined herein, together with its 
design principles and features, offers a control 
system that is adaptable to most amateur sta- 
tions. It will more than repay the small in- 
vestment and effort by its added convenience 
and safety. Operating with a good control sys- 
tem for only a few hours will lead you to ask 
how you ever managed to operate without one. 

« 
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for teletypers ... 

the Model 26 and how It Works 

David Vanderhoek, W2VLL 
The Circle, Lewiston, N.Y. 

The Model 26 is a Teletype machine of rela- tively quiet, soundproofed operation. Most of these machines were in use during World War II and are now being replaced with newer Model 28’s of 100 WPM speed. Thanks to W9IGRW and others of the South Calif. RTTY Society, the 26 is becoming the machine most often encountered in Ham RITY. 
It is a “single selector magnet” machine that carries the type in two levels on a wheel that revolves, with vertical shift, until the cor- rect pallet is in position to be butted from be- hind to print the letter. The “corncob” (or rubber covered roller) ratchets left to achieve letter spacing. 
Photos No. 1 and 2 show the typewheel on top flanked by the ribbon spools. Just under- neath on the left side is the mysterious selector magnet, protected from dust by a metal shield, A large synchronous, 60 cycle motor occupies most of the base, while deep down in the “base- ment” lives “the clutch”—Photos 6 center and 
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7. South by southeast of the ribbon spools is 
a metal scale and “range” pointer lever. 

On the back of the outside case cover is a rubber lined hole intended for the insertion of a finger. Proper blind groping of that digit will result in the manual tripping of the carriage re- turn and the “corncob” will slam to the right at break-neck speed. 
I have been told that WOHZR has developed a device that automatically trips this return lever plus a line feed every time the right paper margin is reached. This is fine for copy- ing weak signals through QRM with unattend- 

ed machines. 
Now then—let’s shadow an RTTY signal, letter Y, through the printer. 
A steady mark current signal is holding the selector magnet armature against the pole pieces opposing a 3-14 Jb. pull of an adjustable spring. The machine is silent. At the first in- terruption of mark current, (start pulse) the magnet releases and a trip latch allows a six pointed cam to rotate one turn at a constant speed, driven by the 60 cycle synchronous motor. While the cam is turning, the selector 



a 

magnet is energized and de-energized by suc- 

| cessive letter Y code pulses. Five decisions of 

ja trip or no-trip nature are made according 
}to the position of the armature during five in- 

tervals of cam rotation. The 6th interval is the 

\“print” trip action. The action is similar 

to an auto ignition distributor. The “range” 

pointer allows adjustment for best results just 

like advance-retard in the auto distributor, 

however, it is distributing mechanical motions, 

not sparks. 

| The result is that if the speed of the rotating 
/cam is close to that of the distant transmitting 

| mechanism and the “range” pointer is set right, 

i this device will translate the electrical signal 

| from your receiver’s terminal unit into five ar- 

_mature movements that are distributed to five 

| mechanical finger movements corresponding 

'to the code for the letter Y. This can be seen 
‘in Photo 5 where the ends of the levers show 
‘in “Y” coding position on the far right. 

These. five projecting levers are fine places 
to verify proper distributor action when trouble 

| shooting. 
| These levers are trip latches and either are 

'or are not tripped at the end of the cam rota- 
tion upon which another arm closes between 

'them so that the decisions made are irrevo- 

cable. 
The metal lever positions are carried around 

into the side of a barret shaped container via 
pivots. This barrel container, located centrally 
in the printer, houses a series of washers with 
toothed edges. The nearest analogy to what 
happens there is that of the sensitive fingers 
of a Mississippi River boat “card shark” feel- 
ing a marked deck. The washers are shuffled 
mechanically and the fingers hold certain 
washers. The washers stop in a position such 
that only one of many springloaded metal 
rods around the circumference of the barrel 
can pop up past the toothed edges, where it 
acts as a stop against a moving arm causing 

| the rotating typewheel to stop with the selected 
' letter Y facing the paper. The “card shark” 
| barrel has correctly selected the desired “ace” 

out of the coded lever positions fed it. The 
last act is to swipe some mechanical energy 
somewhere and “rake in the pot’ (excuse me) 
and use it to bump the back of the Y pallet 
selected, thus printing and finally ratchet the 
“corncob” over a space for the next letter. 

In actual practice, the 26 is printing the pre- 
vious letter while decoding the current letter. 
Therefore, it is always printing one letter be- 
hind at maximum 60 WPM speed. 

Some spots on the typewheel are blank. 
These are where the typewheel ends up when 
anyone of six functions, such as, carriage re- 
turn, line feed, letters, figures, bells or stop, is 
received. These functions are taken off via 
levers on the lower right side of the printer 
which are tripped by prongs attached to the 
removable clutch assembly. See Photo 3—from 
top to bottom they are: 

3: eS ere 

eee Se ee eS 

Phote 2 

Photo 5—Code levers in letter “Y” position. 

Photo 3—Function levers No. 2 thru 5 visible. 

No. 1 is hidden inside the machine and No. 6 

is not on this machine 
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Photo 6 

car return (hidden from view) 
. figures 
. letters 
. line feed 
. bell 

stop (missing on my machine) 
In most machines the last slot will be empty. 

It is stop, upper case H. If the missing lever 
can be obtained, it can be rigged to a switch 
and used to switch off the printer motor, re- 
ceiver, or any old handy thing in autostart 
service. The Bell Telephone RTTY Service- 
man’s Book shows a lever and microswitch 
added as a kit to machines used in “TWX” 
service for unattended shutdown, upon recep- 
tion upper case H. 

ANKBWNR 

Adjustments 

The following adjustments and information 
are of most frequent interest and the expe- 
rience of W2TKO, and a borrowed Bell Tele- 
phone RTTY Book of W2SSS was used com- 
piling it. \ 

1. The Clutch—Photo 7—is removed by 
first printing letter G so that the clutch set 
screw is in an accessible position, and then 
removing the printer from the base. Loosen- 
ing the set screw will allow the clutch as- 
sembly to slide off the shaft into your hand. 
Never fear about correct replacement as it 
cleverly will go back only in the right way. 
Roy (W2TKO) lubricates clutches with plain 
No. 10 motor oil. Use fine instrument oil on 
the wicks if you are fussy. Soak them up good 
by gently prying the faces apart so that the 
oil will run entirely in. Be very careful not 
to mar the polished faces while doing so. 

There is considerable heat developed in 
this slipping clutch. Some say that this is the 
point of most wear in the machine. Therefore, 
it is best to adjust the tension to just enough 
to do the job and no more. A too loose clutch 
will cause strange misprints on only certain 
letters and often the difficulty vanishes after 
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frictional heat has tightened up the tension 

after a period of operation. Too tight pro- 

duces good copy but wears felts out while 

generating excessive heat. i 

The favored method of setting clutches 
seems to be to adjust with the lock nut on 
the bottom until tight enough to copy the) 
letters R and Y at maximum speed without) 
mistakes. The letters R and Y are the two) 
hardest letters for a printer to print alter-) 
nately. They also have opposite RITY coding) 
like A and N in ew. Y 

2. The selector magnet assembly consists” 
of two coil magnets that can be strapped in 
parallel for 60 ma. or in series for 20 ma. 
operation. A 5000 ohm resistor bridges the) 
coils for damping. Screw adjustments position 
the coils so that the armature just fails to 
touch the poles by about .010” when coils 
are mark signal energized. The pole pieces | 
and armature must be clean. A deposit of oil 
or greasy dirt will hamper the quick rele 
of the armature on space, thus goofing up the 
works. The Bell Telephone Manual states that 
the armature return spring should be set near” 
314 lb. pull and implies that oil or grease | 
on the pole pieces is the most frequent trouble | 
encountered. Slightly different tensions may be | 
tried for best results particularly in regard to” 
“range.” . 

3. “Range”’—The range lever is the pointer | 
on the 0-120 scale shown in Photo 2. It alters | 
the starting point of cam revolution of the © 
receiving distributor. RTTY signal pulses are ~ 
22 milliseconds long, but the trip/no-trip de- 
cisions are made in a much shorter time than © 
that. Therefore, the actual decision is arrived © 
at by sampling a portion of the 22 millisecond 
pulse only. If the range lever is about 20, the — 
cam has a head start and the leading part of — 
the RTTY pulses are used. If the lever is near 
100, the cam is delayed and the trailing be- 
hind portion of the RTTY pulses are used. 

Fed perfect RTTY signals, a good machine ~ 
in adjustment will have a span of pointer set- | 
ting within which it copies perfectly. The — 

[Continued on page 181] 

Photo 7 

“the clutch” 
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Fig. 2. An all band DSB generator amplifier. 
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Frank C. Jones, W6AJF 
850 Donner Avenue 

Sonoma, California 

A DSB (double sideband suppressed carrier) 
amplifier normally uses two tubes connected 
with the rf guids in push-pull, the plates in 
parallel, and the screen-grids in push-pull. This 
rules out the use of tubes such as a dual tetrode 
6360, 832, or 829, since a common screen grid 
connection prohibits push-pull audio input to 
the screen grids. Push-pull audio is needed in 
order to get the right phase conditions for 
double sidebands and still balance out the carri- 
er. Push-pull rf grid connections with parallel 
plates permits balancing out the rf carrier signal 
providing the two class C rf tubes are alike. A 
50 or 100 ohm potentiometer connected be- 
tween cathodes provides a quick way of balanc- 
ing out the carrier if the two tubes are slightly 
dissimilar in their characteristics. 

In going over both transmitting and receiving 
tube tables, the smaller cost of receiving type 
power tubes looked very attractive for a low 
powered transmitter or an exciter for a large 
class AB, or AB, linear amplifier. The 6CL6 
or 6AG7 tubes have too high a mu for DSB 
service at moderate dc plate voltage. A 6V6GT 
or 6L6G looked more attractive but tests in- 
dicated that the dc plate voltage needed was 
at least 500 volts for 5 to 10 watts rf output 
during modulated periods. Further | tube table 
studies indicated that the 6Y6G tubes had a 
desirable mu for operation with plate supplies 
of 250 to 300 volts. At these moderate values 
of plate voltage, the rf output of a 6W6GT 
is over twice as much as with 6V6GT tubes 
and the same held true for 6Y6G tubes as 
compared to 6L6G tubes. 

Two rf amplifiers and modulators were built 
to try out these tubes. One using 6Y6G or 
6Y6GB “rf” tubes and a 6L6GB modulator 
was made to cover the range of 3.8 to 30 
mc with band switching coils as shown in fig 
2. The other was a complete 50 mc transmitter 
with 6W6GT tubes as shown in fig 1. This 
transmitter could be used for fixed station or 
mobile service. 12 volt car systems would mean 
the use of 12W6GT tubes, series heater connec- 
tion in the 12BY7 modulator, and a 12 volt 
triode in place of the 6 volt 6C4 microphone 
amplifier. Either unit can be used for DSB or 
for screen grid modulated AM with carrier and 
sidebands. In the latter service, one rf tube 
has no heater voltage applied so it acts solely 
as a neutralizing capacitor for the “hot” tube. 
In DSB operation each tube acts to neutralize 
the other since the af signal switches one 
tube then the other into operation to supply 
rf output. The dc screen voltage is zero for 
DSB operation so no output from either tube 
takes place except on positive af cycles. One 
tube only is supplying rf output at a time, so 
the other one acts as a neutralizing capacitor 
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at the instant. The neutralization is satisfactory 
in both transmitter in the frequency range of 
50 to 3% me. | 

The 6W6GT and 6Y6GB tubes have a very . 
high Gm and are subject to UHF parasitic) 
oscillation. The 50 mc unit shown in fig 1, 
did not have parasitic oscillations, however an- 
other similar unit on SO mc with 6Y6G tubes | 
required parasitic suppression. The rf grid and 
plate suppressors for 50 mc were made by wind- 
ing 6 turns of #22C. on a half watt 150 ohm | 
resistor (connected in paralleled). The parasitic 
suppressors for the 29 to 3.8 mc unit had 10. 

Top view of 6 meter transmitter. 

turns on a'150 ohm resistor as shown in fig 2. 
The 50 mc transmitter shown in fig 1 and 

photographs, used 25 mc overtone crystals of 
a type which would double in a 12BY7 tube 
tritet oscillator to 50 mec. This drives the 
6W6GT tubes in push-pull through link cou- 
pling. Any unbalance in the grid circuit can be 
balanced out with a small capacity from one 
grid or the other to ground. For DSB opera- 
tion this is necessary. In the unit shown, the 
slight balancing effect was obtained by pushing 
a grid lead of one 6W6GT closer to the chassis 
than the other. A radio receiver coupled directly 
to the output jack across a 50 ohm © 
resistor (with no modulation present) makes — 

Back view of all band DSB amplifier. 



0} i 
a useful device for balancing the DSB stage 

jin either transmitter. This balance is essential 
|) for good DSB suppressed carrier operation but 
‘does not apply to AM with normal carrier 
| operation. 

The unit of fig 1 uses a carbon mike driving 
a 6C4 or similar grounded grid triode. This 
‘type of input will not usually supply more 
‘than 2 or 3 volts peak af to the modulator 
tube, so a 12BY7 was used as a modulator 

'rather than the more popular type 6AQ5. The 
12BY7 requres much less grid voltage for the 

‘same output of 2 or 3 watts. The modulator 
‘tube has to supply the 6W6GT screen grid 
power for DSB, and the audio modulating 

Underside of the 6 meter DSB transmitter. 

power for AM to one 6W6G. For AM a fixed 
DC voltage of about 100 volts (from an OB-2 
regulator tube) must be switched into the cir- 

cuit at the same time the heater supply to one 
6W6GT tube is switched off. A 3PDT wafer 

| switch accomplishes all functions. The modula- 
| tion transformer was a small push-pull output 
/ transformer reversed, with a turns ratio of 1 

| to 1 for each half secondary winding to the 
' primary. A class AB, driver transformer with 
) a turns ratio of 1 to 2 total with a CT second- 
| ary may be used. The DC resistance and cur- 
) rent capacity of the windings of an ordinary 
) push-pull interstage transformer are not suit- 
» able for this service. 

During DSB operation the two screen grids 
q of the 6W6GT tubes are driven in push-pull 
' by the audio power tube. For AM operation 

one 6W6GT tube is not operating due to the 
) heater being off, so only half of the output 

Underside of the all band DSB exciter. 

transformer is supplying audio power to the 
6WO6GT screen grid. The audio power require- 
ments are a little less on AM than on DSB. 
The rf tube plates are in parallel which lends 
itself readily to the use of a pi-network for 
coupling to an antenna or to a higher powered 
linear amplifier. 

For convenience in tuning up on AM a 
diode (or diode connected triode) was con- 
nected across the coaxial output jack as shown 
in both fig 1 and 2. The output jack permits 
connection of a headset for monitoring the af 
quality on AM, or a 0 to 3 ma. meter for 
checking the rf output on either AM or DSB. 
The same milliammeter can be plugged into 
the grid leak circuit of the rf stage for tune 
up procedure. The dc grid current on AM 
should be about one ma., and about 2 ma. on 
DSB. 

If a 0-100 ma. meter is connected in series 
with the +B lead to the rf. stage below the 
shunt feeding rf choke, the meter will read 
about 40 to 50 ma. for a 6W6GT tube on AM. 
For DSB operation the reading will be zero 
with no modulation and kick up to 50 or 60 
ma. when modulating. The 6Y6G or 6Y6GB 
tubes having greater plate dissipation ratings, 
can be used with a little higher plate voltage 
and the current readings can be 25 to 30% 
higher than with 6W6GT tubes. 

The measured output of the 50 mc trans- 
mitter was 4 watts into a 50 ohm dummy 
antenna. The larger unit had measured out- 
puts of from 5 to 8 watts in the 3.8 to 29 mc 
ranges. These were measured values on AM 
only. No peak outputs were measured on DSB 
but the values were estimated to be from 5 
to 15 watts peak. 

The complete 50 mc unit (except for power 
supply was built into a 5x912x2% inch alumi- 
num chassis with bottom cover for shielding. 
The total power supply requirements are 6 or 
6.3 volts at 314 to 4 amperes, and 250 volts 
at 100 to 120 ma. 

The lower frequency unit was built into a 
514x13x3 inch chassis with side bracket bent 
up of aluminum sheet for the modulator. This 
was mounted on a well used 375E tuning unit 
plug-in panel for connection into the lower 
frequency transmitters at W6AJF which can be 
used as linear amplifiers as well as in class C. 
The 6L6G modulator requires an audio peak 
voltage of about 20 volts from a separate 
speech amplifier, preferably one with a com- 
pression or limiter built into it. The 6L6G tube 
on AM operation was able to produce negative 
peak clipping and rf splatter effects, so % 
of a 6H6 dual diode was connected through 
a 12,000 ohm resistor across half of the modu- 
lation transformer to give some added load 
to the modulator on high negative peaks. This 
practically eliminated the splatter effects on 
AM without excessive load on the modulator 
for DSB operation. The dc screen voltage is 

[Continued on page 111} 
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a filament choke that you 

can build for less than a dol- 

lar. The tube is an 813. 

John Wilson, WIJYY 
RFD No. 1 
Nashua, New Hampshire 

a Filament Choke 
for Grounded Grid 

Did you ever stop to consider that SSB with 
all of its complexities is responsible for bring- 
ing to light a very simple power amplifier? 
The grounded-grid linear amplifier is a natural 
for top honors in the simplicity sweepstakes 
until someone figures out how to do it with 
diodes. If your pet bottle has a cathode, things 
are extremely simple; but all of the high power 
transmitting tubes create a problem because 
there isn’t any cathode to be driven. Now that 
the cathode has been eliminated, the only place 
left to apply drive is the filament. 

The filament can be driven quite efficiently 
by using a low capacity filament transformer, 
but it just doesn’t seem fair to let a mere 
filament transformer dominate the final. The 
monsters are comparatively expensive too, even 
on the surplus market. 

The first attempt to overcome the drive 
problem was to drive the center tap of an 
open frame filament transformer. This worked 
very well on 75, but the drive requirement 
increased fifty percent on 40. The most logical 
solution seemed to be a. broad-band choke 
which would cover the three to thirty mega- 
cycle range. After all, we have been using 
broadband plate chokes for years. Unfortu- 
nately, the chokes designed for plate circuits 
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will not stand several amperes of filament | 
current; and even if they would, the voltage 
drop would be excessive. The required choke 
should have a high impedance for efficient 
drive, and a very low resistance for negligible 
filament voltage drop. 

The input impedance of a grounded-grid 
power amplifier is quite low; and if zero-bias 
triodes are used, it should be less than 200 
ohms. A choke of ten times this impedance 

: : kaa 4 

Not an ignition bomb, but. 

—_ 

wh... 2 Pee 

(2000 ohms) would drain off ten percent of 
the drive. A few quick calculations indicated 
that approximately fifty feet of wire would 
be required to maintain a reasonable imped- — 
ance at three megacycles, and #10 wire would 
be necessary to maintain the required very 
low resistance. That is quite a coil no matter — 
how you wind it; but a high permeability core 
should permit a coil of reasonable dimensions. 
A search through several ferrite catalogs for a 
core that might do the job resulted in an un- 
expected bonanza. Almost all of the ferrite — 
rods produced for broadcast antennas have a 
high permeability at ten megacycles. One man- — 
ufacturer claimed that his antenna rods were — 
usable at thirty megacycles. Right at this time, 
a catalog arrived from Lafayette Radio; and 
it listed an antenna rod that looked promising. 



e dimensions (4%2” x 712”) were not opti- 
mum (1” x 4”), but the price was too low to 
iresist; so two rods were ordered for tests. The 
first winding met the impedance requirements, 
and series resonance was at fifty-eight mega- 
licycles. A signal generator was matched into 
la 150 ohm resistor, and the voltage drop 
caused by shunting this resistor with the choke 
was observed with a vacum tube voltmeter. 
egacycles, and almost imperceptible from 

twenty-two to three. The drop was only five 

TO PLATE TANK 

NOTE: 

ALL CAPACITORS ARE .04 
DISC CERAMIC 

> BIFILAR 
> CHOKE 

TO FIL 
XFMR 

TO 
DRIVER 

Fig 2. Method of connecting the choke. 

= 

percent at twenty-nine megacycles. A quick 
check in the rig turned out to be a permanent 
installation, because forty watts input to the 
6146 drove the 813 to slightly better than 400 

less than 0.02 ohms. 
| The choke consists of twenty-one turns of 
+14 enamel, bifilar wound; and if bifilar wind- 

ing confuses you, visualize a coil wound with 
twin lead or refer to fig 1. The recommended 
lwinding procedure is as follows: Take two 
straight pieces of wire about four feet long 
land tape them together at each end making 
Isure that they are parallel. Clamp one end 
‘of this two-conductor wire and a_ half-inch 
dowel securely in a vise. Now closewind twen- 
ty-one turns onto the dowel. Remove the dowel 

Hand insert the ferrite core. That is all there 
his to it; you now have a bifilar filament choke. 
SA neat installation can be made with two 
cable clamps and two standoff insulators. 

Drive is applied to the choke through a .01 
immfd capacitor (see fig 2), and matching is 
easy if your exciter has a pi-network output, 

Bor you can do things the hard way by ad- 
justing the tap on the plate coil with the high 
voltage OFF. 

§ There is very little published information on 
grounded-grid linear amplifiers, so the results 
of my investigations might be helpful. The 
cheapest and easiest way to go grounded-grid 
is with a zero-bias triode. All pentodes and 
beam tetrodes make excellent zero-bias triodes 

with all the grids and beam plates (if any) 
connected together. The 803, 813, 814, and 
similar types are probably better for this type 
Operation than the more modern tetrodes such 
as the 4-250. The reasoning behind this is that 
the older type tubes have a more rugged con- 
trol grid. Just because the grids are tied to- 
gether does not mean that the grid current 
divides equally among them. Actually the con- 
trol grid still draws approximately eighty per- 
cent of the grid current. Another excellent 
reason is that the 803 and 814 are selling for 
less than two bucks at some surplus houses. 
The 813 is somewhat higher, and the only 
reason it is used here is that two were lying 
around gathering dust. 

Swamping is not necessary because it is 
already there disguised as feed-through power. 
This is overlooked by most proponents of 
grounded grid; but it is definitely true and it 
appears to be the controlling factor as far as 
linearity is concerned. To put it simply: the 
higher the ratio of feed-through power to actu- 
al grid driving power, the better the linearity. 

Neutralization and parasitics should not be 
a problem because two or three grids tied to- 
gether form an excellent shield between the 
plate and cathode. Also, the output capacity 
will be approximately half the published value 
for any given tube. 

Fig 1. Pictorial representation of bifilar winding. 

To those who cry “drawing grid current 
causes TVI,” please remember that grid current 
is drawn for a full half cycle and not in short 
pulses. A brief reading on the theory of fre- 
quency multipliers should settle this issue. 

The 813 here operates with 2200 volts on 
the plate and a static plate current of thirty 
mils kicking up to 200 mils on voice peaks or 
cw. The peak grid current is twenty-five mils. 
The calculated feed-through power is eighteen 
watts and the calculated grid drive is two 
watts. These figures are not necessarily ac- 
curate but they are representative. The 6146 
driver has 600 volts on the plate and draws 
seventy mils on peaks with an estimated plate 
efficiency of sixty percent. W!WCR inherited 
the second model of the choke and immediately 
tied it in to a pair of 814s. He reports 200 
watts into light bulbs with an estimated twenty 
watts drive from a 6L6. 

As with any linear amplifier, initial tuning 
and loading should be done with the assistance 
of an oscilloscope. Just remember to touch up 
the exciter tuning every time the final loading 
is changed. Do not apply drive with the plate 
voltage off because the grid current will be 
excessive. | 

November, 1957 e@ CQ e@ 95 



the Beer Can S.W.R. Monitor 

The conventional methods of measuring 
standing wave ratio in a transmission line with 
a low power bridge are known to most of us. 
However, there are several disadvantages to 
using this type of check: 1. The procedure is 
quite time consuming. 2. It is inconvenient if 
fast tune up on many frequencies is desired. 
3. It leaves the system completely unchecked 
between tune-ups. Ideally, the measurement 
should be made at full power with a continuous 
reading instrument that can be left in the line 
at all times. The little device described below 
fills this bill and in addition is simple and easy 
to build. 

Essentially the unit is a directional coupler 
with two identical bridge circuits one reading 
outgoing and the other reflected power. The 
coupling is obtained in an enlarged section 
of co-axial conductor containing the bridge 
elements. No direct connection is made to the 
center conductor and the power consumption 
or losses in the unit are negligible for all prac- 
tical purposes. : 

We will not go into a lengthy description of 
how this gadget works but believe the following 
explanation will suffice. Referring to fig /, 
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P. Jack Quinn, W2DEW 
P.O. Box 55 
Pompton Lakes, New Jersey 

any 

resistors Rl and R2 act as two independent 
coupling networks sampling output power and 
reflected power separately. The directional 
properties result from the fact that the capaci- 
tive and inductive coupling to the line provided 
by the leads and stray capacity of each resistor 
are in phase in one case and of opposite phase © 
in the other. Thus in the loop connected to the | 
load or antenna end of the device the devel-_ 
oped voltage and current samplings cancel each — 
other when the line is properly matched. At 
the same time on the transmitter end they add. 
In this way the readings indicated on the re- 
flected wave bridge can be made always com- 
parative by first adjusting the potentiometer R3 | 
to give full scale reading at any particular 
power input on the power reading side of the 
bridge. More about adjustments later. | 

The biggest job in building this device is 
the mechanical structure. A pretty fancy unit 
can be constructed if machine shop facilities 
are available to the builder. However, as most 
of us do not have such equipment we have 
worked up this “beer can” version which brings 
the project down to the kitchen table and can 
opener level. | 



One special point—the beer can used is 
extra long and is sold in this area as the “King- 
Size.” Actually any can or metal container 6 
inches long and 2'% inches inside diameter will 
work. An extra can any length, same diameter 
is also required. 

In addition to the outer shield, two other 
structural parts are required. A strip of sheet 
material (copper, brass or galvanized iron) 
1”x17”x0.025” and a 5 inch piece of % inch 
O.D. copper tubing. — 

Construction 

With these parts and two SO-239 co-ax fit- 
tings, construction can be started. First, the 
“opened” end is removed from the long can by 
sawing off the rolled end 1/16 inch in from 
the shoulder. Then a % inch diameter hole is 
drilled in the center of the other end. This is 
all that is done to the outer shield at this time. 

The undamaged end of the second can is sim- 
ilarly removed. This end piece is used to mount 
the works. 

The bottom from the second can is drilled 
to take the co-ax connector and the meter leads 
(410 drill). The flat strip is folded to form a 
rectangular frame 6 inches long and 2-5/32 
inches wide. By making the joint come at the 
center of one end, the co-ax connector holds 
the loop closed. A small (#35) hole is drilled 
at the center of one long side of the loop 
to mount the resistors. This done, the loop is 
secured to the can bottom with the co-ax con- 
nector screws holding everything together in- 
cluding a two terminal tie point. The other 
co-ax connector is similarly mounted at the 
other end of the loop with a symmetrically 
located tie strip. The photo shows the location 
of these parts. 

are soldered over the ends of the % inch cop- 
per tubing. These caps and the tubing were 
obtained from the local plumbing supply house. 
Then a #40 hole is drilled in the center of each 
cap and a piece of #12 bare copper wire passed 
through from one end to the other. About % 
inch is left exposed at each end and the wire 
is soldered in place. With a little trimming cf 
the wire leads, the center rod is soldered be- 
tween the insulated terminals of the connec- 

tors. This completes the mechanical work. 
The electrical components are wired in ac- 

cordance with fig 7: The location of the two 
resistors R1 & R2 is critical. They should be 
carefully mounted so as to obtain precise sym- 
metry and equal coupling to the line. The 
spacing of these resistors should be adjusted 

to give a 1:1 reading on the meter when work- 

ing a 53 or 75 ohm feed line into a pure re- 

sistance load of the same value. Very satis- 

factory results can be obtained without this 

calibration if the two resistors are mounted 

with an air gap of %4 inch between the surface 

Now for the center conductor. Copper caps ~ 

of the center conductor and resistor body. The 
1N35’s and bypass condensers are mounted in 
conventional fashion to the tie points. The 
rectifiers should be kept as far as possible from 
the center conductor. 

Connection to the indicating instrument is 
made with shielded 2 conductor intercom lead. 
Alpha #475C was used here. About 7 or 8 
inches of the outer plastic cover is skinned 
off and one conductor fished through the shield 
at the end of this cover. The lead remaining 
in the shield is connected to the far end 1N35 
while the unshielded lead is terminated at the 
near end 1N35. To reduce the possibility of 
r.f. pick-up on the long lead in the can it is 
wrapped around and secured to the outside of 
the support strip. 

To enclose the structure, yet permit easy 
access to the interior, the long can is slipped 
over the support “U” with the co-ax con-: 
nector projecting through the % inch hole. 
Then two holes are drilled through the can 
bottom on either side of the connector and on 
through the support strip—being careful not 
to drill into the rectifiers or terminal strip! Two 
self tapping screws are set in these holes to 
hold the outer shield to the inner structure. 

ee ee ee 
| | 

CENTER CONDUCTOR i 
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C4 GROUNDED 
‘Olmf SUPPORT 
500V 

DISK CER. 

DETECTOR 
UNIT 

INDICATING : 
INSTRUMENT 
3x4x5 BOX 

The meter, adjusting potentiometer and 
check switch are all mounted in a 3x4x5 util- 
ity box. The shielded lead should be cut to 

reach from the spot in the transmitter where 

the detector unit will be connected over to the 
operating position. By locating the meter 
where it is easy to see, the SWR can be con- 

tinuously monitored. 
To place the unit in operation a short piece 

of co-ax, 75 ohm or 53 ohm, equipped with 

PL-259 connectors is required. With this 

cable the coupler is placed in series with the 

antenna lead. The adjusting pot is set to min- 

[Continued on page 180] 
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Vertical Ground Plane Antenna, 
The Easy Way: 

Warren Rudolph, W4OHM 
Berryville Ave., 

Va. Wnchester, 

Many amateurs have completely overlooked 
the power gain possible by switching from 
horizontal to vertical polarization when work- 
ing mobile stations from the home QTH. Many 
times signals which are “down-in-the-mud” 
when working a horizontal beam against a 
vertical mobile whip will come in Q-5, R-9 
when the base station switches to vertical polar- 
ization. One reason for this has been the diffi- 
culty of fabricating and installing an efficient 
ground plane vertical. However, since most 
hams already have horizontal beams for their 
favorite bands the author began looking around 
for some method of using the present beam 
as the ground plane for an efficient vertical 
antenna and the antenna described in the 
following paragraphs and shown in the photos 
was finally evolved. 

If you already have a 10, 15, or 20-meter 
beam this vertical can be fabricated and in- 
stalled in less than two hours. The necessary 
parts can be “scrounged” from junk television 
antennas. If no old TV aerials or aluminum tub- 
ing are available, thin wall electrical conduit 
makes an excellent substitute. 

Theory of operation 

This antenna uses the Unipole Principle, 
meaning in effect that the radiator is half of a 
folded dipole and therefore one end of the loop 
can be grounded directly to the boom of a 
plumbers delight type of beam, thereby main- 
taining complete lightning protection for the 
station equipment from electrical damage due 
to lightning striking the antenna radiator. The 
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boom and elements of your present beam form — 
the ground plane for the vertical radiator. 

The only critical points are that the elements 
of the present beam must equal at least a — 
quarter wave from the center of the vertical 
to the outermost corners of the present beam 
at the frequency used, ie. you have to use a 
10-meter beam for the ground plane for a 10- 
meter vertical, not a 10-meter beam for the 
ground plane for a 20-meter vertical, etc. 

The driven element must be % wave long 
at the operating frequency. The length can 
easily be figured from the handbook formula: 

246 

Freq. (mc) 

Spacing between the sides of the loop should 
be about 3 inches. Anything from 2 to 4 
inches may be used without appreciably im- 
pairing performance. If desired the antenna 
may be cut to your pre-determined frequency 
and installed without any method of frequency 
adjustment. However, it is suggested that a 
method of frequency adjustment be provided. 
See fig. 1. The side of the loop that is grounded 
at the bottom is made slightly longer than 
necessary and is slid through the clamp used 
to attach it to the boom of the present beam. 
Since the top of the present beam and the 
point at which the clamp makes electrical 
ground to the vertical determines the effective 
length of the vertical, it will have no effect 
on performance if the remaining portion is 
allowed to extend below the present beam. If 
the bottom end of the tubing happens to be 
crimped closed as it is on so many pieces of 
salvage antenna tubing, be sure to drill a 
small hole at the bottom to allow water to 

= length of a quarter wave in feet.. 

escape, otherwise water seeping down at the 
adjustment point will gather in the bottom and 
subsequent freezing will split the tubing. 

The adjusting sleeves are made from 10 inch 
pieces of the same diameter tubing as the rest 
of the loop. These are then split down one 
side with a hack saw and spread open until 
the ends of the sections of the loop will just 
slip into it with a force fit. The clamps are 
made from pieces of 1 inch wide plumbers 
pipe hanger strap. In addition to providing a 
means of adjustment, use of sleeves provides 
a means of splicing several old TV aerials 
into lengths long enough for the loop. Once 
installed the effective length of the antenna 
may be varied by sliding the tubing in and 
out of the sleeve until the antenna takes maxi- 
mum power at the desired frequency, after 



| which the clamps may be securely clamped 
in position. 

‘The antenna adjustment can best be ac- 
complished with the aid of a grid dip meter 
coupled loosely to the 52 ohm coaxial feed 
line. Attach the coaxial line to the antenna 
and then at the transmitter end wind a two 
or three turn coil, soldering one end of the 
coil to the center conductor and the other 
end to the outer shield of the feed line. Couple 
the grid dip meter loosely to the coil and then 

| prune the antenna length until maximum in- 
dication on the grid dip meter is obtained at 
the desired frequency. 

Parts required: 

! Enough tubing, either salvage aluminum 
from old TV aerials, new aluminum tubing, or 

Close up view of assembly used to clamp driven 

and ground ends of Unipole Vertical to boom 

of present beam, showing adjustable clamp for : 

grounded end of vertical and also method of 

supporting driven end of vertical. Colaxial cen- 

ter conductor attaches to bottom of feed through 

insulator shown and coaxial shield attaches to 

bent down lip by means of bolts through holes 

shown, beow insulator to left. Also shown 

is a close up view of method of adjust- 

ing length of both sides of loop. Insuatng 

block shown at top is used to add rigidity to 

vertical and prevent twisting in wind. The ad- 

justable sleeves are made from 10 inch pieces 
of the same tubing as driven element. The 10 

inch pieces are split down one side with a 
hack saw, then spread until tubing will slip 

into them with force fit. Clamps shown are 

riade out of 1 inch wide plumbers pipe hanger 

strap. 

thin wall electrical conduit to make the verti- 
cal loop. This will require about 20 feet for 
10 meters, allowing for enough to make the 
adjustment sleeves and the amount to extend 
below the ground clamp. 

One medium-heavy feed through insulator 
to support the driven end of the loop. 
A quantity of aluminum bolts if aluminum 

tubing is used, or brass bolts if other tubing is 

used. 
An insulating block to be placed between 

the sides of the loop about half way up. This 
is used to add rigidity to the loop and prevent 
twisting in the wind. 

Enough heavy aluminum strap to make the 
ground clamp and support clamp for the driven 
end of the loop. (Most hardware stores now 

carry the “Do It Yourself” aluminum supplies 
and aluminum bolts, screws, angle, tubing 
and sheet stock is available at very reasonable 
prices from that source.) 

Aluminum has a tendency to set up chemi- 
cal action wherever it comes in contact with a 
dissimilar metal. For this reason it is advisable 
to use aluminum bolts and aluminum clamps 
if aluminum tubing is used for the vertical. In 
the event you find it necessary to bring metal 
other than aluminum in direct contact with 
the aluminum, it is suggested that the entire 
assembly be sprayed with several coats of 
plastic sprays available from most radio supply 
stores. This will protect the joint from the ele- 
ments and retard any corrosive action. 

Mount the vertical so that it grounds to the 
present boom at the physical center of the 
present beam. It is also suggested that the 
clamp holding the grounded side of the loop 
be oriented so that the portion of the unipole 

extending below the present beam is on the 
rear side of the driven element of the horizon- 
tal beam rather than in front of it. 

The antenna should be fed directly with 
RG-8-U or equivalent 52 ohm coaxial cable. 
The antenna provides a good match to 52 ohm 
cable so the length of the feeder is relatively 
unimportant. The shield of the coaxial cable 
is grounded directly at the mounting clamp 
and the center conductor attached to the feed 
through insulator supporting the driven end 
of the loop. 

This unit presents a very excellent improve- 
ment over the usual vertical whip or over try- 
ing to work vertically polarized stations with 
a horizontal antenna; and best of all: It’s 
simple, cheap, and can be assembled in prac- 
tically no time without in any way impairing 
the performance of your present beam. fo 
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The Courteous S.Meter 

H. D. Irvin, K2ZFB 
307 Stirling Rd., 
Watchung, N.J. 

The signal-strength meters supplied on com- 
munication receivers have not kept pace with 
modern amateur operating practice. Receiver 
manufacturers themselves obviously are aware 
of this fact, for most of them have taken a 
small corrective step. Whereas some years ago 
all S-meters were marked (with simple elo- 
quence) from zero to S-9, nowadays the prac- 
tice is to extend the range upward to at least 
40 or 50-db above S-9. The manufacturers 
are to be commended for their effort, of 

-course, but it has not been sufficient. A bold 
and sweeping departure from the past has be- 
come necessary. 

After years of operating and listening on 
various bands, the writer concludes that aot 
only should the S-meter have greater range, 
but also the region of the scale below S-9 is 
unnecessary and undesirable. Two excerpts 
of signal reports given by amateurs in phone 
contacts will demonstrate this. 

Example 1. Boy, you’ve got a terrific signal 
there, old man .. . 60-db over .. . the meter 
is really pinned .. . real Q-5 ... By the way, 
I didn’t quite hear the handle and QTH ... 
sO, over to you again... I’m pretty sure your 
CAlleis 

Obviously this meter should have higher 
range than a mere +60-db. And this particular 
gentleman-ham, who has never, never given 
anything less than “20-db over,” could do 
very well without the range from zero to S-9. 

Example 2. “Well, George, you’re peaking 
about S-7 and I didn’t miss a word. Gosh, 
I’m sorry I can’t give you a real reading, but 
this darned receiver has an awfully ‘scotch’ 
Seimelen’.74%.. 

In spite of the apology, George was natu- 
rally so insulted when he heard the S-7 that 
he immediately went QRT and refused to QSL. 
Not only that, as soon as word got around 
about this guy’s poor reports, nobody would 
talk to him at all. He is now weaving baskets 
at Happy Haven while mumbling, “CQ, CQ, 
ola Tse pp cea 

But no longer does this need to happen. 
The Courteous S-Meter shown in Figure 1 is 
guaranteed to be politely prevaricative to every- 
one. The scale begins very sensibly at 20-db 
above S-9 and proceeds more-or-less logarith- 
mically to +200-db.** Note also that the 
pointer is permanently bent in a complete circle 

*T understand that the editor of this magazine mumbles 
the same thing in his sleep, but perhaps for different 
reasons. 
** Plans call for higher ranges to be made available 
as progress demands. 
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so that the operator may report this fact 
truthfully in each QSO. 

The most important feature, however, is that 
the pointer is adjustable over its entire range 
from the front panel. This eliminates the need 
for any meter-movement within the case, and 
therefore, it is ummecessary to connect the 
Courteous S-Meter to the receiver circuits. 

Above: courteous S-meter. Below: with illumina- 

tion accessory kit installed and operating. | 



Bob Perthel, W9MWD 
2408 No. 83rd St. 

Wauwatosa 13, Wis. 

The popularity of the folded antenna has 

generally been limited to the dipole, however 

antennas of any resonant length can be folded 

and fed at a current point with flat line. 

Actually a folded full-wave has advantages 

over a dipole in that it has a slight gain and 

a clover leaf radiation pattern. Experience 

has shown the full-wave to be practically non- 

directional, in contrast to the decided nulls off 

the ends of a simple folded dipole. 

A folded antenna is naturally a high 

efficiency system because of its broad reson- 

ance and high, easily matched impedance. A 

folded full-wave has an impedance of about 

400 ohms at a current maximum, and 450 

ohm open-wire TV line, presently available at 

less than 2 cents per foot, makes an excellent 

match. When it comes to efficiency open-wire 

line tops all others, and it performs nicely even 

in rainy weather. 
The antenna itself is made up of number 

16 wire and 6 inch lengths of plastic tubing 

(the kind used by telephone companies to 

protect wires running thru trees, available 

from Greybar). The 6 inch lengths are drilled 

1 inch from each end to give 4 inch spacing 

of the flat top. Insulation is not the big con- 

sideration at this point and wood or any other 

light weight material could be used. Weight 

being the big consideration as 24 spreaders 

(at 3 foot intervals) are needed to keep the 

wires spaced. 
The ground system can be made up of any 

diameter wire, and buried an inch or so, just 
enough to get it out of the way. 

The experts incorrectly assume that a 

ground system directly under a_ horizontal 

antenna will not improve the low angle radia- 

tion as the reenforcing of the direct wave 

with that of the image antenna occurs at con- 

siderable distance from the antenna. What has 
not been said however is that a ground sys- 
tem % wave below an antenna does cancel 

high angle radiation, and it does improve 

the efficiency of the system by minimizing 
dielectric losses that could occur as the result 
of the effective electrical ground being con- 
siderably below the actual surface of the 
ground. The cancelling of high angle radia- 
tion plus the increased efficiency does increase 
the power radiated at the lower angles. The 

a full-wave Folded Antenna 

for 20 Meters 

67'= 4" 

Aa Leer creel ype Ree 

450.0 OPEN WIRE 
TV LINE-ANY LENGTH 

33' ABOVE GROUND 

BOND 

3 OR MORE GROUND RADIALS 67'-4" LONG 
FANNED OUT DIRECTLY BELOW ANTENNA. 

20 METER FOLDED FULL WAVE 

45 METERS _ 20 METERS 

ALTHOUGH INDIVIDUAL HORIZONTAL PATTERNS MAY VARY SOMEWHAT, 
THE ABOVE PATTERNS GIVE A GOOD IDEA OF WHAT TO EXPECT UNDER 

PRACTICAL CONDITIONS. 

presence of the ground system also prevents 
nulls from occurring in the vertical pattern. 
No signal can be transmitted at vertical angles 
where a null exists. The space directly be- 
neath the antenna should be clear of all ob- 
structions to permit the ground system to 
work properly. 

This antenna was tried at three different 
locations with exceptional results over a period 
of five years. On 20 meter fone all continents 
except Asia were worked with signal strengths 
of 9 or better. Stateside reports averaged 
well over 9 which is quite surprising for 80 
watts input. 

Although this is, strictly speaking, a 20 
meter antenna and was designed as such, it 
will take power on 40 and 15 meters. The 
feeders do some radiating on these bands 
but it is entirely usable, and compares favor- 
ably with multi-band antennas. | 
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Fishpole on 160 

Harold E. Davis, W8MTI 
Onondaga, Michigan 

Living in an overpopulated housing project is 
not the best inducement to hamming. Several 
reasons may be given to back up this statement 
but the one of most importance here is the lack 
of space in which to hang up a suitable sky- 
wire. Being a 160 meter ham from the word go 
I looked around to find two good points be- 
tween which to hang a half wave doublet. I 
couldn’t find anything that even remotely looked 
like antenna supports. This brought about 
the horrible thought that I might be forced to 
operate on ten meters with accompanying tv- 
itis. Not being endowed with a surplus of ener- 
gy when it comes to de-tv-eye-ing I went to 
CQ to see who else was having troubles. 
W2EUQ’s article on a fishpole vertical for 
forty meters set up activity in the top story. If 
it works on one band it might work on another. 
A fishpole was obtained that was nearly 25 

feet long (actually two were obtained). Being 
as we had a large spool containing several 
thousand feet of #21 d.c.c. wire we used that 
instead of the #22 trolling wire used by 
W2EUQ. 275 feet of wire, just about twice the 
length of the formula % wave, was used. 

Getting the wire on the fishpole was the 
next step. Rather than wind the wire with the 
spacing wound at the ends we wound close 
wound at the top end and then used spacing 
through the middle and the bottom of the 
winding. This was to give more the effect of a 
top loaded vertical. In the interest of improve- 
ment let me suggest that you use 300 to 310 
feet of wire for the low half of the band (1800- 
1900 kc) and 285 to 295 for the upper half 
of the band (1900-2000 kc). 

As I did it, a loop about one inch was made 
in the end of the wire and caught over the 
small end of the pole. This was then taped to 
prevent corona discharge. The first three sec- 
tions of the bamboo were covered close and 
tight wound to give added strength and the 
next section was space wound with about 14 
inch spacing. The sections were then wound 
close for two sections and spaced for one. This 
worked out as planned. After getting about 
half the wire on the antenna the spacing was 
increased to about 34 inch and continued to 
within three feet of the base of the fishpole. 
There it was close wound for a dozen turns and 
the end fed through a small hole just big 
enough for the wire. A knot was made in the 
wire to secure it at this point. About thirty 
feet of wire was left to serve as lead in. . 
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Mounting was accomplished by the use of | 
TV chimney mounting straps spaced about two | 
feet apart on the chimney. The lead-in end was | 
then brought into the shack through standoff 
insulators. | 

The rig was then loaded up feeding directly _ 
from the link in the final tank into the antenna. — 
The loading was identical to the %4 wave hori- | 
zontal that we had been using and the adjust- 
ment of the variable link in the final was suffi- 
cient for the whole band. 

Total improvements went like this: I started 
getting out, I eliminated fundamental overload 
in nearby teevee sets that existed when using 
the horizontal, I had an antenna that withstood 
winds up to sixty miles per without guying, - 
and to me, most important, something to talk 
about with most everyone and especially with 
W2EUQ who had wondered if the fishpole 
would work on 160 m. 

One comment. Do the work outdoors where 
it is most practical. A bag or old newspaper 
tied in the end of the wire when it is laying 
out across the back yard and field is a great 
help in seeing where the end of the wire is. 

END TAPED TO PREVENT __,_ 
CORONA DISCHARGE i 

CLOSE 
IND 

24'- 10" BAMBOO 
FISHPOLE (OR LONGEST 
LENGTH OBTA 
WOUND WITH 2: 

12'DURAL MAST. 
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LARGER THAN O.D. 
OF BUTT OF FISHPOLE 

STRAPSET FOR 
CHIMNEY MOUNT 
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FROOF: 
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New Life for the 
William I. Orr, W6SAI 

National NC-240D 

The National NC-240D was one of the most 
famous of the wartime receivers. A lot of 
them are still in use today in spite of the de- 
sign being over fifteen years old. A great 
number of NC-240D’s are reposing on the 
shelves of radio stores, taken in on trade for 
newer receivers. A used NC-240D in good 
condition is an excellent “buy.” 

Since the basic design of the NC-240D is 
still up-to-date, the owners of these receivers 
can take advantage of some of the newer 
tubes to modify the receiver for 1957 per- 
formance. Here’s how to do it. 

The NC-240D was designed before much 
thought was given to such interesting terms 
as noise figure, and signal-to-noise ratio. Even 
so, a lot of DX can be heard with these fine 
sets. A few months ago W6SAI wandered into 
the local radio store and found a second-hand 
NC-240D sitting on the shelf. It looked in 
good condition. He paused and tweaked the 
dial. As if by magic one of the salesmen mate- 
rialized at his side. “Are you interested in this 
good used receiver, Sir?” he asked. 

“Oh, no,” replied W6SAI. “No interest at 
all. I couldn’t possibly use a second receiver, 
thanks just the same.” 

Waiting until it was dark enough to spirit 
the NC-240D in the house without the XYL 
becoming suspicious, W6SAI immediately 
rushed the receiver to the workshop. After a 
few evenings’ work, he stepped back to ad- 
mire his handiwork. 

cS * ** 

The up-dating of the NC-240D entails re- 

placing the r-f amplifier tube and the con- 
verter tube with more modern, less noisy tubes. 
The original “front end” of the NC-240D is 
shown in fig. 7. A 6SK7 rf amplifier is used, 
followed by a 6K8 detector. The equivalent 
noise resistance of the 6SK7 is 11,000 and the 
equivalent noise resistance of the 6K8 is 290,- 
000. The smaller the noise resistance figure, 
the better the signal to noise ratio of the set. 
Noise resistance figures greater than about 
3500 are frowned upon for use in rf amplifiers 
working below 30 mc. The “partition noise” of 
the mixer tube usually runs about twenty to 
thirty times that of a good rf amplifier. Even 
so, it can be seen that there is plenty of room 
for improvement in the “front end” of the 
NC-240D. This hard, cold fact is verified when 
the receiver is used for DX work on the 10 
meter band. It just “doesn’t have it.” The weak 
signals are buried under an avalanche of set 
noise. 

The RF Changes 

To reduce the headaches to a minimum, it 
would be nice to replace the rf amplifier tube 
with another tube having the same pin connec- 
tions. Luck is with us, for the 6SG7 will fill the 
biH. The noise resistance of this pentode is 
about 3100, or about 1/3 that of the 6SK7. 
The pin connections are the same, and the 
tube was designed for service in the 30-50 mc 
region. We are not so lucky with the mixer 
tube. There is no modern equivalent of the 
6K8. The temptation to use the 6SB7-Y con- 
verter tube was too strong, so the 6K8 stage 
must be rewired accordingly. The 6SB7-Y 
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4-AOOA’s- 
Here O.M. 

Irwin R. Wolfe, W6HHN 
Eitel-McCullough, Inc. 
San Bruno, California 

; Recently, Eitel-McCullough sponsored a 

ELON Oca, CBOMer SURRY fot: 407 8/ fnol contest for all their ham employees. The con- 
amplifier. test was for an original or unusual design of 

any electronic device. The contest winners 
would build this equipment and keep it, and 
the company would pick up the tab for cost 
of all the parts. 

It just happened that I had been (day) 
dreaming of the ultra-deluxe power amplifier I 
would build if some mythical relation would 
remember me in passing to the extent of a few 
thousand American dollars. This job would 
have everything in it but the kitchen sink (no 
water cooling). It would handle a full gallon 
without twitching its anodes. It would have 
. .. but suddenly, the contest was announced 
and those dreams could be put down on paper. 
I went to work with a will, a couple of hand- 
books, back issues of CQ, QST, a Radio Mast- 
ers and an over-stressed imagination. I was 
going to copy every worthwhile idea and wind 
up with the best of the best. In due time I came 
up with a set of sketches and a circuit diagram 
and, with all the crossed fingers I could man- 
age, submitted my entry. After a few weeks 
of nail biting, sleepless nights and fervent hop- 
ing, the contest winners were announced, and 
lo, mine was among those whom the Lord 
had blest. 

I need not go into the virtues of the tubes 
chosen for this job, two 4-400A’s. Anyone who 
has worked with them knows they can take 
anything you can put into them but too much 
or too little filament voltage. (A powerstat — 
and filament voltmeter are included in this — 
job.) My evenings and weekends were well © 
spoken for, to the distress of the other mem- — 
bers of my family, but came the day when — 
“IT” was done and put ON THE AIR. It does 
my heart good to see that electric meter spin — 
when I hit the key and to tell some DX station ~ 
I’m running a KOOL KILOWATT input and 
my power out meter indicates 723 watts into 
beam number three . . . come to think of it, 
that’s the only beam I have. Now for a descrip- 
tion of the contest winning rig. 

The circuit is straightforward, (see dia- 
gram). The grid circuit is tuned and uses the 

Rear view of power supply for 4-400A final turret type of switching. The output circuit 
amplifier. . uses a pi network with a bandswitching heavy 

Side view showing B&W bandswitching coil 

mounted on the 1034 by 14% by 1 inch chassis. 

Note 14 inch. phenolic rod which operates the 

coax antenna selector 

— Se oe 
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duty coil, which is mechanically coupled to 
the rigid turret, eliminating a control. The 
bands covered are from 10 to 80 meters. 
Panel switches provide selection for operation 
of the amplfier as a linear, for CW, or as an 
amplitude moduated amplifier. The power out- 
put is continuously monitored and the VSWR 
can be instantly checked. 

A variable vacuum capacitor in the input 
of the pit network provides sufficient range 
for the lowest frequency, and its 10,000 volt 
rating will forever eliminate any flashover 
troubles. The loading capacitor has sufficient 
range for the lowest frequency at an output 
impedance of either 52 or 75 ohms, The out- 
put of the pi section connects to a micromatch 
coupling unit, for output power and VSWR 
measurements. A low pass filter precedes the 
connection to the co-ax receive-transmit relay 
and the antenna selector switch. The rf wiring 
from the tubes to the vacuum capacitor and 
bandswitch coil uses %” silver plated copper 
ribbon. The panel switch alongside the antenna 
selector switches from incident to reflected 
voltage for VSWR checking. The adjacent con- 

RF FROM 
EXCITER 

~220V a 

SHOWN IN 10 METER POSITION 

trol is used to set the power level of the out- 
put meter and requires initial calibration. 

The meter at the extreme left of the panel 
measures the filament voltage at the tube termi- 
nals, and the filament control knob adjusts the 
primary voltage of the filament transformer. 
To the left of this control is the transmission 
selector switch marked LINEAR, CW and 
AM. In the linear position, the grid bias be- 
comes adjustable from the bias control so that 
the desired plate resting current can be set. 
In the CW position, normal bias is applied 
to the grid and the bias control becomes in- 
effective. In the AM position, a reactor is 
connected into the screen circuit enabling the 
screen to self-modulate in phase with the 
modulated plate. The switch marked TUNE- 
OPERATE, places a high resistance in the 
screen circuit in tune position reducing the 
screen current (and voltage) to a low value, 
thus eliminating the danger of excessive plate 
and screen currents during the tune-up periods. 

The other meters are for GRID current, 
SCREEN current and PLATE current. The 

[Continued on page 148] 

Schematic of 4-400 KW amplifier 

Parts list on page 148 

Cl25 Cis 
Amf .Oimf O SS 
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the calm 

KILOWATI 
David H. Atkins, W6VX 
542 S. Irving Blvd. 
Los Angeles 5 California 

If you are looking for some power along 
with stability and linearity in a power-ampli- 
fier, here is a way to get these features simply 
and in a small package if you wish! The fol- 
lowing illustrates the application of one of 
Penta Lab’s recent PL-172 tubes to a multi- 
band “final.” 

The 172, a pentode incorporating unusual 
if not never-before-obtained design principles, 
is a very compact tube with a plate-dissipation 
rating of one-KW. As the dissipation indicates, 
it does the job that FOUR of the 4X250 type 
do, and with attendant simplification of circuit, 
both electrically and mechanically. The feed- 
through capacitance is exceptionally low, per- 
mitting a high stage-gain with stability, which 
is another way of saying that, with good grid- 
to-plate-circuit shielding, the rig will not take- 
off on several unwanted frequencies and burst 
into flame! Don’t get me wrong. I am not say- 
ing you should unplug your present tube and 
throw it away. I do say that the 172 sits 
quietly in the socket, and puts out with the rf 
expected of it—without a fuss. (Note battle- 
scars on the plate choke from previous bouts 
with other tubes.) 

In the first photo, the tube may be seen 
lying out of the socket, on the plate band- 
switch. A good idea of its small size may be 

* 

had from nearby components. The base-pins, 
two of which are visible near the “hot” end 
of the plate-choke, are seven in number. These 
plug into a standard 829/832 type socket. 
To realize low inductance in the leads between | 
circuit and the actual elements within, multiple | 
pins are used. Two are for the control-grid, | 
and the connections on the socket may be | 
identified as those to which are connected 20 
ohm, % watt carbon resistors. Note that these - 
are wired with a minimum lead-length on the 
socket end. The other ends join, and go to the | 
grid-tank band-switch. (The plate circuit uses 
a “Globar” 10 ohm resistor-coil combination. | 
The coil of #12 wire, 4 turns, %” long X 
4%" O.D., is wound alongside the resistor.) 

Those of you with the analytical approach — 
might ask how-come in the paragraph before 
last it states the tube works “without a fuss,” 
then goes on to say that suppressor resistors _ 

“Showing the air intake at upper left.” 

are used. One answer is that there is NO tube ~ 
made with zero inter-electrode capacitance, of ~ 
course, so this precaution has become standard 
procedure in high gain amplifiers, mainly to 
discourage vhf oscillations. 

The tube uses an indirectly-heated cathode © 
with a heater rating of 6.0 volts at approxi- 
mately 7.5 amps. Two more of the pins carry 
this power, while the three remaining serve 
as a low-inductance path for the cathode con- 
nections. At the time the socket was changed — 
to take the PL-172, no factory-built socket 
was available to make connections to the 
Screen and suppressor grids. It was necessary — 
to make a collet to fit the screen ring. This 
Screen-grid connector is made from .025-inch 
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‘is a concentric ring, or cylinder, the screen 

| 
1 

beryllium-copper sheet and may be seen fas- 
tened to the top-side of the ceramic socket. 
Visible in the photo showing the tube alone 

terminal, located between the base pins and 
| the suppressor connection (to be seen next 
to the glass separating the anode from the 
suppressor). The bottom view shows the bot- 
tom of the collet plate which is supported at 

' chassis level by four 1200-volt, mica bypass 
capacitors. The gap between the screen-collet 

| plate and the chassis provides a passage for 
the air from the blower which cools the lower 
parts of the tube before passing upward and 

The 7 pin ceramic socket is supported by mica 

bypass condensers allowing air to pass between 

the screen collet and ground. 

through the ring of holes and on through the 
cooling-fins of the anode, in the usual manner. 
The holes are drilled in an aluminum ring on 
a radius slightly greater than that of the sup- 
pressor connection. The air is guided through 
the cooler by the insulating cylinder shown 
in the above-deck view. The tube is mainly 
supported by the suppressor ring. Here three 
spring-fingers hold the 172 down in its socket 
assembly, and serve also to maintain a good 
electrical and thermal connection at chassis 
potential. In this particular application the 
suppressor is operated at ground potential. It 
is pointed out in the manufacturer’s data-sheet 
that by running a voltage in the order of plus 
50-volts on the third grid the overall efficiency 
may be increased approximately 10%. How- 
ever, since ample power is obtainable without 
using this feature, and further circuit simplifi- 
cation results (no added bypassing etc.), a 
ground is used in this case. Either way, don’t 
let that extra grid scare you. It helps in trans- 
mitters as much as it does in receivers. 

The rf drive used here comes from a 6146 
in the output stage of an exciter, which uses an 
MBL-40 multi-band tank for convenience rath- 
er than for efficiency. The power out of this 
exciter will just about light a 25 watt lamp to 
normal brilliancy under optimum coupling con- 
ditions. An idea of the driving power required 
for the final stage may be had from the fact 

“Note battle scars.” 

that the output link on the MBL is never re- 
quired to be near maximum coupling. The drive 
requirements may be exceeded on any band. A 
length of coax brings rf to the chassis at the “fi- 
nal,” where the drive is made “push-pull” in the 
“172” grid circuits used for the various bands. 
Half the rf voltage feeds the grid, and the out- 
of-phase voltage on the other side is used to pro- 
vide neutralization via a balancing padder ca- 
pacitor (adjustable to balance the voltage to 
ground). It then goes directly up through the 
chassis terminating in a short brass stud, atop 
a stand-off cone, which is visible in the upper 
corner of the plate compartment near the sock- 
et. The padder is adjustable from the front 
panel (via a small hole) and is shown in the bot- 
tom-view photo as a variable with ceramic end- 
plates. This method is one of many to be seen 
in the various handbooks. Actually, the PL-172 
is well enough shielded internally so that it will 
not “take off without neutralization but the 
neutralization is almost a necessity in a linear 
amplifier to prevent even a small amount of 
regenerative feedback, which can cause non- 
linearity and distortion. 

Air is carried into the lower (grid) compart- 
ment of the chassis via a length of 4-inch dia. 
flexible air-duct type automotive hose. This way 
of doing it was used to give quiet blower con- 
ditions in the room with the rig turned “on.” 
The squirrel-cage type blower is normally off 
unless the set is on-the-air, as the tube’s heater- 
power is not high enough to cause overheating 
of the tube during standby. The blower is 
mounted on shock-mounts to minimize its noise 
output. The flange shown on the bottom of the 
chassis is constructed from two parts of com- 
mon food-cans. The disc part is a coffee-can 
lid, while the cylindrical piece is a section of 
another can which was chosen to fit the inside 
diameter of the hose. A similar arrangement is 
used on the flange of the blower housing to 
complete the air connection. 

Since the PL-172 has a very high order of 
conductance, a low plate-voltage may be used 
compared to tubes of anywhere near its power- 

[Continued on page 175] 
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How To Raise Chipmunks In A Wet Climate. 

Kenneth E. Lohner, W6GTG 
5400 Rockwell Road 
North Highlands, Calif. 

Gather around you envious characters and 
Tl tell you how I won the prize in the 1956 
Sweepstakes. I assume it’s First Prize . . . it’s 
got some fancy lettering on it that by turning 
upside-down and using a mirror looks like 
“Hobby” so I guess that is what it is. 
To go back a ways, I should tell you about 

pre-contest preparations. I heard some brain 
on 10-meters say contests are won or lost 
before they start. I can tell you right now I’d 
have lost if I’d been prepared. A guy gets 
into a state of nervous exhaustion thinking 
beforehand about contests and dentist offices. 
Luckily I’d forgotten all about the contest and 
while waiting for the Little Lady to iron a 
shirt for me I happened to turn on the re- 
ceiver. All at once the band errupted into 
“CQ Contest” and no one listening for an an- 
swer. This included me. But the weak-lunged 
guys soon ran out of wind and by sheer ex- 
haustion had to stop calling. Then is the time 
to slip in a brief call and settle back and hear 
15 stations call you. Talk about a thrill! The 
only time I ever had that happen before was 
when I tried my phone patch by dialing for 
the time. This is accepted procedure. Don’t 
try it on top of some net! 

The first one to call me was a W3. Out here 
where the West begins the W3s usually give 
me some report like “3 by 5 when there was 
no one on top of you.” Wow! Q5 S9 in Mary- 
land! I didn’t want to break the man’s heart 
so I had to give him the same. One would 
think conditions must be ideal during contests 
because my log shows it. They were perfectly 
stinko out here but golly what’s a Joe to do? 

In order to get attention I had to convince 
the contesteers I was in a rare section. By 
putting on the tail end of my calls the startling 
information that I was in that “Hard-To-Get 
Sacramento Section” I nearly created a riot. 
I almost died laughing when I thought about 
the other 599 hams in our county, which is 
only a small part of the section. I also tried 
having the Sweet Wife call CQ for me but 
gave up because when I turned her off all I 
heard were Romeos calling “QRZ the YL” 
and disregarding me entirely. 

The Toughest Lungs award should go to 
some character in the Santa Barbara Section. 
He called CQ 127 times that I counted and 
was still going strong when I tuned off him. 
Could it be he used a tape and let it run while 
emptying the garbage or something? 
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After 10 went dead I struck pay dirt on 75. 
I belong to about 15 QRU nets and with a 
large turnout (to escape the contest, no doubt) 
I really reaped a harvest. Of course you might 
know some feller would copy my style, but 
by the time 50 members gave a report to the 
first one through the line most of them drifted 
off somewhere and he only got 7. 

Sooner or later one gets the bands milked 
dry. Then I began listening. Here was a chap 
who broke into a round-table. (Sometimes 
they get 20 or more in those things, you 
know). He subtly snuck up on them with the 
news he was in the contest and would stand 
by for a report right then from all of them. 
Stony silence. He left. Enter the villain, who 
busted in big and friendly and said he was in 
the contest and since no one there was en- 
gaging in contesting he was going to promptly 
QSY off their frequency and not bother them 
for a number. You know, I got 23 reports 
out of one bunch and a local even gave me 
two contacts, one for himself and one for his 
licensed XYL. 

Phonetics are very important. I worked 
a W8 and to this day I don’t know the first 
letter of his call. Whatever ones he used were 
worse than none at all. And don’t think there 
aren’t such things as _ hard-to-understand 
phonetics. I broke into a round-table one 
time and gave my call as W 6 Gnarled Tsar 
Gnats. It did cause a heated discussion as to 
just what were my true call letters, which was 
probably a good thing because they were need- 
ing something to talk about. 

But I’ve gotten off the subject. I was going 
to mention that at times there was a slight 
bit of QRM, but it’s just like money. If a little 
bit is good, then a lot of it is better so I added 
mine to the rest. All at once the frequency 
would get perfectly clear and someone would 
call me. This is known as the “wear em out 
I’m in no hurry” technique. Pardon me while 
I answer the phone. 

Well! Talk about shook-up! They checked 
up on my report and found out I used a multi- 
plier of 5, the number of gray hairs this con- 
test gave me. I should have used 67, the num- 
ber of sections I worked. I now have a score 
of around 8 x 104. They cleared up some- 
thing for me, though. That fancy lettering 
said “Booby Prize” and I have to send it in 
since I no longer am entitled to it. In fact I 
don’t have anything now, unless 17th in the 
Sacramento Section impresses you! Ed.: RE- 
LAX—That’s all there is. at 



Polio Telethon 
Mildred Joiner, K5ESB 
Lubbock, Texas 

The South Plains Amateur Radio Club, Inc. 
contributed their services to the telethon for 

‘polio funds which was staged in the new 
Lubbock City Auditorium-Coliseum in Jan- 
uary. Fran Warren and Bob Crosby were the 
stars participating and Johny Joiner, W5KPJ 
the chairman of arrangements for the Ama- 
teurs. Communications and zone assignments 

| were carried out on the same plan which 
would be used in the event of disaster opera- 
tion in the Lubbock area. Fourteen mobile 
operators received instructions for picking up 
contributions to the polio fund from two fixed- . 
portable stations set up in the Coliseum. The 
City was divided into 14 zones to which the 
mobile units were assigned. Each mobile unit 
consisted of a team of a driver, radio operator, 
and two assistants. The XYL’S assisted the 
O.M.’s with the necessary clerical work. The 
following mobile units participated: Johny, 
W5KPJ, Chairman; Mildred, KSESB, publicity 
chairman; W5JQD, Bruce, President of South 
Plains Amateur Radio Club; Lizzette, W5T- 
YX; Clark, WSAMI; Wayne, WSTVO; Ross, 
WS5PTK; Hunter, K5BFG; Alvin, WSDVF; 
Dick, W5ZOK; Howard, W5JXG; John, W5- 
QPI; Walter, WSTUW; Dave, KSHHK; Rog- 
ers, WSNIC; Hugh, W5VGC; Griff, W5PXI; 
Homa, W5KTX. Other members of the ama- 
teur Radio Club with Chuck, WSNEX, co- 
Chairman of the Amateur operation, worked 
in the Municipal Coliseum operating the fixed 
portable units and handling other necessary 
details. ” 

DSB 

[from page 93] 

is set back to zero for DSB operation and run 
up to around 90 or 100 volts for AM opera- 
tion. The adjustment plus turning the heater on 
or off in one 6Y6GB tube and checking the 
grid current is necessary when changing from 
one modulation scheme to the other. The dc 
grid current on AM should be about 1 ma. and 
at least 114 ma. on DSB on any of the bands 
from 28 to 4 mc. A separate rf exciter with 

6AG7 oscillators and doublers or triplers was 

used to drive the 6Y6GB amplifier. For either 

AM or DSB the rf modulated stage is driven 

as in class C operation so there is nothing 

difficult about the design of an exciter except 

_ that a VFO must be very stable for DSB opera- 
‘ tion. 

Bob Franklin, W5DVE and Bob Crosby (has a 
brother-Bing). 

Lynn Huckabay, W5GBV and Ray Greentree, 

W5TUG with headphones (didn’t say who the 

fellow with glasses is?) 

i pil, as 
my aie 

He 18 He 

In both rf units a grounded baffle plate was 
placed across the rf tube sockets in the am- 
plifier to provide shielding between the grid 
and plate tuned circuits. All tuning condensers 
were of the single spaced variety. The antenna 
coupling condenser in the lower frequency unit 
made use of a small three gang BCL tuning 
condenser with all sections in parallel to get a 
capacity range of from about 100 mmfd to 
nearly 1200 mmfd, the larger values being 
needed in the 4 mc range. 

The 50 mc transmitter has been used occa- 
sionally at W6AJF to work distances of up to 
80 miles on ground wave and into several states 
on sporadic E openings. The writer will have 
to admit that a seven element long Yagi beam 
antenna didn’t hurt a bit in helping to get 5 
and 8 to 9 reports of signal strength with the 
little transmitter. . | 
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Bob Bain, W5CRK 
1721 Western 
Fort Worth, Tex. 

Operation Linda 

This is the story of a group of amateurs and 
their efforts to raise funds to help an injured 
girl—a stranger to them. This is also the reason 
why, for once in its long history of unbroken 
operation, the Transcontinental Phone Net on 
3970 ke delayed operations for almost three 
hours on the night of January 15, 1957. 

Three years ago, Linda Fern Waldrop, now 
8 years old, was injured when struck by a car. 
Since then little Linda lay in a coma, unable 
to speak, open her eyes, or move a muscle. 
The efforts of doctors had been to no avail 
until recently when she regained some control 
over certain muscles and could open her eyes 
and focus them. Further treatment was obtain- 
able only at Denver, Colorado. Linda’s parents 
were unable to provide the money necessary for 
the trip and treatment. (Linda’s father suffers 
from an old injury and can only work part- 
time on small jobs.) , 

It is at this point that the radio amateurs of 
Fort Worth and Tarrant County, Texas, en- 
tered the picture. Les Harbin, W5BNG, and 

WSATR, Emory Burgamy 
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Emory Burgamy, WSATR, initiated what has 
come to be known as Operation Linda, a pro- 
gram to unite the local hams to work towards 
raising financial aid for her trip to Denver. 

Approval of the program had to be obtained 
from the local Better Business Bureau, and a 
permit issued by the city. Through the as- 
sistance of a member of the city’s civil de- 
fense organization shears .were applied to the 
snarl of red tape and the permit granted in a 
matter of hours. 

Although there had already been advance 
publicity on the proposed operation in the 
Sunday newspapers the permit necessary was 
not obtained until late Monday afternoon, Jan- 
uary 14, 1957. Tuesday night, January 15, 
1957, was selected for the actual operation. 
This tight schedule left little time for de- 
tailed planning. 

With official sanction achieved, efforts to 
secure wide-spread publicity for Operation 
Linda got underway. Local newspapers were 
approached and several short stories were pub- 
lished. WSBNG appeared on a local television 
program to explain what the amateurs were 
seeking to accomplish and presented an effec- 
tive plea for public support. A local radio sta- 
tion offered its cooperation when contacted by 
the amateurs. 

Arrangements were made for the establish- 
ment of several base stations with mobile units — 
to work under their direction. Five base sta- 
tions in Fort Worth plus one in neighboring 
Arlington, Texas, were to operate on 3970 kcs. 
One base station to handle the ten meter mobile 
units and a base station for six-meter mobiles 
were provided. By on-the-air contacts and by 
word of mouth the news of Operation Linda 
spread to the amateurs of Fort Worth. Other 
than definite commitments from some mobile 
units and a minimum of organizational effort 
at base stations no detailed arrangements were 
spelled out. Like Topsy, Operation Linda just 
“grew.” 

Beginning early Tuesday morning and con- 

i 



tinuing every hour on the half hour, a local 
radio station gave a complete story of the 

| “treasure hunt” as their announcers saw fit to 
dub the attempt. Telephone numbers of the 
| base stations were broadcast and the hours of 
the operation—6 p.m. to 8 p.m.—announced. 
This public service on the part of radio station 
KXOL undoubtedly had much to do with the 

success of the project. 
The appointed hour arrived. Operators of 

the base station stood ready to dispatch their 
mobiles wherever needed to pick up a contri- 

_ bution. Mobile units were spread out over the 
city while other mobileers monitored their 
_chosen band from their home receivers and 
| stood ready to roll if needed. XYL’s, YL’s, and 
| harmonics gathered at base stations preparing 
pots of coffee, cold drinks, sharpening pencils 

/ and making neat stacks of notepaper on which 
to list addresses. There was an atmosphere of 

| expectancy ... and some doubt. 
Would the telephones ring? They did. Once 

| actual collection by the mobile units was under- 
way the telephones rang constantly. When a 

| base station saw a “clear spot” developing with 
| nothing more for his mobile units in the offing 
a call to KXOL brought a “spot” announce- 
ment plugging the desired telephone number 
and the bells kept pealing. 

Some 40-odd mobiles participated in the 
collection of contributions. A detailed list of 
all participants is not now available. Rather 
than attempt to name a few and slight many, 
no effort will be made to identify all that par- 
ticipated. Those who took an active part know 
who was there and their self-satisfaction in a 
job well done will have to be their reward at 
this time. 

With the temperature hovering around the 
25 degree mark it was not the best weather 
(Texas-wise) for mobileering over the city. 
One mobile made two trips to an outlying sub- 
urb while another made a trip to a small town 
some 18 miles south of Fort Worth just to pick 
up one small contribution. No one complained. 

Short skip was mercifully absent from ten 
meters that night. The operators on six meters 
had no difficulty either. As might be expected 
the QRM on 75 meters was slightly terrific. 
Especially when you consider that the Trans- 
continental Phone Net had been handling traffic 
on 3970 ke in the evening-time for several 
months. Add to this the Fort Worth 75 meter 
mobile frequency of 3970 ke and confusion 
and chaos seemed inevitable. 

However, thanks to the complete’ under- 
standing of the situation by Lou W@CPI, mid- 
west anchor man on TCPN, the net suspended 
operations for almost three hours while Opera- 
tion Linda ran its course! 

By nine p.m. the situation was under control 
and all but a few mobile units had returned to 
their respective base stations to turn in their 
collections. By previous arrangement the River- 

side State Bank of Fort Worth kindly made 
available the services of two cashiers. By eleven 
p.m. the money had been taken to the bank, 
counted, and devosited in a special account for 
Linda. 

The goal aimed for was $1,000. If half this 
amount had been collected the efforts of all 
concerned would have been considered well 
worthwhile. Remember, this operation took 
place right in the middle of the national March 
of Dimes campaign, just after Christmas, and 
at income tax filing time . . . definitely not the 
proper moment for such an endeavor. 

Well, what happened? The cash on hand 
at the conclusion of Tuesday night’s operation 
showed a grand total of over $950.00! This 
amount plus various pledges to be picked up 
the following day brought the final total safely 
over the original goal. 

W5BNG, Les Harbin 

The primary goal—raising enough money to 
insure the trip to Denver, Colorado, for little 
Linda has been achieved. Contributions are 
still coming in from various organizations. For 
this the amateurs. of Fort Worth are most 
grateful. 

This operation was conducted by the ama- 
teur radio operators of Fort Worth and Tar- 
rant County. Every amateur, mobile or not, 
helped in some way. If they did not take an 
active part in the proceedings their monitoring 
of frequencies, availability for service, or just 
keeping quiet contributed to the project. Oper- 
ation Linda was not sponsored by the local 
Kilocycle Club, AREC, the 75 meter group, 
ten meter group, nor the six-meter group, nor 
by a group of traffic handlers. It was a joint 
effort .. . concrete evidence that amateurs not 
only can but also will function as an entity if 
the need arises. G 
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and HALO 

to You, Too 

Introductory Notes 

(a) This is not a technical dissertation. Not 
by a 93 ke dipole.1 All tick-slippeérs and theo- 
retical types can stop reading right here. 

(b) It is, instead, a go-thou-and-do-likewise 
account of a quick and easy 2 meter halo an- 
tenna which works just dandy. 

(c) The device was built in less than one 
hour with no pain and very little strain. It 
was, however, the result of acute frustration 
which came upon us in the following manner: 

Prologue 

Gonsetting up to the White Mountains with 
a vertical ground plane on the roof of the car 
we were unable to raise a single, solitary soul! 
Next day we met Gordon Pugh, WIJTB. Gor- 
don is a TV engineer stationed on the summit 
of Mt. Washington and is a ham of the very 
highest type.? He was most sympathetic and 
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Bigelow Green, WIEAE 
12 Gloucester St., 
Boston, Mass. 

arranged skeds. Only two decent contacts were 
possible however and both occurred while we 
were parked. Attempts at mobile QSOs gave 
poor to awful results, mainly due to flutter. 

The following day, still vainly croaking 
“CQ”, we drove to Orange, Vermont, near | 
Barre, and dropped in to see Ann Chandler, 
WI1OAK, and George, WIMMN. Ann, SCM 
and RM for Vermont, is a mainstay of the 
traffic nets and is active in CD. She is also a 
mighty hunter, town official, braided rug ex- 
pert, dachshund fancier, maitresse de cuisine? 
and a charming hostess. George, a communica- 
tions engineer for the State, has a 30 element, 
2 meter array perched sixty-odd feet up toward 
the tropopause.* This beam is usually headed 
west looking for scatter from Hawaii, or may- 
be Japan or someplace, but we persuaded him 
to swing it around and try to work us on the 
way home. Again, only two contacts could be 
made and mobile results suffered from severe 
pediculosis.5 as 

Design Considerations 

Back in Boston, with a trip to Cape Cod 
coming up next day, the mobile antenna prob- | 
lem was given crash priority. P 

Verticals were out! We’d just had it.6 Beams? 
Not for mobile use. How about a halo? i 
We reached for the April ’57 CQ and re- — 

read Bishop’s article on page 19. Just what the — 
doctor ordered but, unfortunately, not to be — 
built in one evening.? Other references were 
consulted but all the designs we could find 
presented constructional problems or required » 
precise matching adjustments which we just 
did not have time to tackle. Something dis- 
gustingly simple was needed. 

We had a moribund’ TV Yagi with a folded 
element which could be chopped to size and 
plenty of 34 inch mast stock;—but what about 
matching to the Gonset? A coax balun would 
perform the necessary 4 to 1 impedance trans- 
formation but working with coax can be messy 
and we did not like the idea of a great gob 
of feedline flopping around up topside. ; 

At this point our eye fell on the family TV. | 
set which had been brought up to the shack 
for repair back in ’54.9 In the antenna circuit 
there were two little matching coils—BALUN 
COILS! 

3. Good cook «3. | 2 Ria ee ee Ed. 
4. A) place way up there. )),-.. al Ed. 
5. Look it up for yourself .............. Ed. 
6. But Goodl.»)/2.0, >... ct ee, eee BG 
7. Not by us, anyway ....... Fae eb Sh: ie MATT .BG 
8. Back to the dictionary, boys ............ Ed. 
9. Nobody: missed: it 9.) 7). a BG 



ie a <a! 

Construction 

The coils!° were quickly mounted on a scrap 
piece of component board and installed in a 
4 by 2¥% by 1% aluminum box!! as shown in 
the close-up view. They were then series-con- 
nected to a pair of feed-through insulators in 
one end of the box and parallel-connected to 
a coax fitting in the other end, in accordance 

| with fig 1. The BNC type connector was used 
only because it was handy; a standard AN type 
would, of course, be FB. The feed-throughs 
came from the junk box but there are several 
equivalent types available for pennies.12 

‘| 

[ 

il 

The TV dipole happened to be made of % 
inch tubing with 2 inch spacing and with 214 
inches between the feed points. After a slight 
struggle with the four-legged stool effect,15 
we cut it down to something reasonably sym- 
metrical which measured 38 inches overall 
when lving flat on the workbench. The photo- 
gravh shows a short niece of aluminum angle. 
which was used to fill in the chopped uvper 
element. Any other strip of metal would have 
been just as good and. of course. if a dipole 
were to be made un from new tubing, no such 
piecing-strin would be necessary. 

The folded dipole was circularized hy wrap- 
ning it around a Tartan Toter.14. 15, 16 Allow- 
ing for a 1% inch gan between the open ends. 
the diameter came out to be approximatelv 
121%% inches. This tovological monstrositv!7 
was then attached to a niece of scrap lucite 
which in turn, was bolted to the tov of a six 
foot mast. The “balun box” was also bolted to 
the mast a bit Jower down to keep it out of 
the horizontal radiation field we hoved would 
be there and. finallv. 309 ohm twinlead was 
connected between the dinole and the feed- 
throughs.18 And that is all there was to it! 

10. RCA Part 73591 

pair 
. list price $1.50 per 

10A. Millen makes miniature Balun coils com- 

plete with connectors too, see your dis- 

CLIDILSOL Mee Be Watts oe ES oN Ree hers 2 ths Ed. 

11. ICA tvpe 29377 about 70 cents 
ANY nsimilare DOXs would ido .2:.s..2s5 000k BG 

Oe MOMEnICkels = anyWayees eon ae ie ie Ed. 

13. The leg she’s too long, you cut him off, 

Shes Rtoomshortieen eae Moet noe ae Ed. 

14. CAUTION: De not attempt to hend around 

wastebaskets, they can’t take it ........ BG 

15. You could use a tree, but would have to 

chop it down to get the halo off ........ Ed. 

16. It is suggested that the halo might 

be wrapped around the waist like a 
sarong, and then squirmed-cut-of, like 

RRS IVC Eas Ae ante eee se tees ches ta Janitor 

UAW; SIDS 1b, ness ot ee ee ea eo Roe Ed. 

18. The length of the twinlead does not seem 

to be critical. Originally 12 inches, it 

broke off in the field. We just moved the 
box up four inches and reconnected with 

no apparent effect on operation 19 

19. Better stay away from a quarter wave- 

length though. Things could start fouling 
AUD ay SINE Fhe a cre Mone eRe eek el cD a eae Ed. 

Operation 

For social considerations,2° mobile operation 
was not attempted on the trip down to Fal- 
mouth, Mass. near the south west tip of Cape 
Cod. That evening, however, with the mast 
set in a gutter downspout at the corner of the 
house and the halo about 25 feet off the 
ground and 40 feet above sea level, we worked 
W10QT over on the island of Martha’s Vine- 
yard (8 miles) and several Cape stations in 
various directions and up to 15 miles away. 
All reports were Q5 with the R varying from 
4 to 9 plussity-plus depending on distance 
but not on direction. At 9:35 PM we nailed 
WI1EC1, portable in Meriden, Connecticut, 
110 miles to. the west’ard. 

Next day we celebrated the fourth of July 
by adding WIBDF on Nantucket Island (30 
miles ESE), WI1AJR in Middletown, R.I. 
(35 miles W), WIFVY, portable on Block 
Island (55 miles SSW), and W1ZPV in Ni- 
antic, Connecticut (85 miles SW) and nary a 
beam did we have to swing! 

Mobilewise, the halo is a delight indeed. 
It is omnidirectional for all practical purposes 
and is essentially flat across the band. Flutter 
is greatly reduced and signal degradation due 
to cross polarization seems a bit less severe 
than when using a vertical. Finally, ignition 
QRM< shows marked reduction both from one’s 
own motor and from passing traffic. We have 
had a number of really comfortable, arm-chair 

[Continued on page 160] 

20. XYL said: ‘It’s my vacation just as much as yours 

and I’m sick of that terrible squawking and, be- 
sides, I will not drive up to anyone’s house with that 
funny looking thing on the car.’ 

Coax 

Connector ~ Feed- through 
5 Insulators 
s 

sles 

Parallel : Series 
Connection ___ Connection 

Fig. 1 
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James M. Collins, W3DBL 
Box 16 
Landenberg, Pa. 

~ But The Facts 

116 

Nothing... 

ce November, 1957 

Caught your XYL whistling dit-dahs to her- 
self lately? Or maybe she was poring over the 
handbook? Or spending some of the grocery 
money on a new license manual? Before you 
go tearing off to find those back issues of CQ 
that told how to nourish this interest, stop, and 
get the real facts of the matter. 

I am one of those rare birds whose XYL ~ 
not only is interested in ham radio but also 
has her own ticket. Fellows are always telling 
me how lucky I am to have my wife interested 
in my hobby and asking me how I did it. Well, 
I’m willing to tell anyone how I did it, except 
that I often have a sneaking suspicion that I 
didn’t have anything to do with it at all. What 
Florence wants, Florence gets. And as for being 
lucky, brother, it depends on how you look 
at it. Sit down here and let old uncle Jim 
point out a few facts about radio which aren’t 
in the handbook. 

First of all on that little matter of buying 
equipment. Sure, when the XYL is on the 
air too she’s just as interested as you are in 
having the best equipment you can afford. And 
I must admit I don’t know many hams that 
can surprise the XYL with a new receiver for 
Christmas and hear “Darling, it’s just what I’ve 
wanted for so long.” And she means it. But 
you take the receiver out of the packing 
case, hook on the antenna and who sits down 
and starts to play with it? Not the OM who 
slaved every day in a hot laboratory to earn the 
shekles to pay for the thing, and who broke 
his back carrying it into the house. You’re 
lucky if you can even listen to it. She might 
decide to try it out with the earphones instead 
of the speaker. Of course, it was her present but 
after-ally vex, 

Looks 

Then there is the little matter of the bargain 
KW being offered in the “used but still usable” 
department of the local radio emporium. A 
beautiful job of building, bandswitching 80 
through 10, excellent audio system, forced air 
cooled bottles, and all for less moolah than it 
would take to buy the parts. It does stand about 
six feet high and the fellow who built it didn’t 
bother to dress up the outside much but oh, 
the insides! Wow! However, does it impress the 
XYL? Nope. “But, Jim,” she says, “I thought 
we were going to go high power the easy 
way—on 6 meters. Charley just told me they 
are getting those 6 and 2 meter kits in next 
week and for what that KW would cost, we 
could get one of those kits, and a beam and 
mast and a rotator. Then we’d have high power 
and no QRM to fight.” She did have a point 
there. You’ve guessed it. You can now find me 
most any evening on 50.3 mc. 

You can find me, that is, if the XYL isn’t 
monopolizing the rig. Theoretically we have a 



schedule which works out this way. Florence is 
home in the morning so she does her operating 
then. When we get home from work in the 
evening, I get a chance at the rig while she 
does the things around the house she should 
have done in the morning but couldn’t be- 
cause she got on the air and time just got 
away from her and first thing she knew it was 
noon and time for her to go to work. That’s 
fine in theory. Now listen to what really 
happens. I get the rig loaded up nicely, call 
CQ till ’'m hoarse, but no results. Then the 
XYL offers to give it a try for me. She calls, 
flips the switch, and then get them all ar- 
ranged in line for a round table. Me? Oh, I go 
out and make her some coffee. She gets tired 
after about an hour’s steady talking. Of course 
it doesn’t always work out that way. I do make 
contacts too. But if I get careless and tell them 
that A, the XYL has a call, and B, she’s there 
in the shack, they immediately lose interest 
in a mere OM and want me to put the XYL 

' on. And as I say, I go out and make coffee. 

Contests 

However, I do have one thing to be very 
thankful for. The contest bug hasn’t bitten my 
XYL as yet. From what I understand from 
other OMs in my position. there is no cure. 
You just have to remind yourself it only 
happens a few times per year and bear up 
bravely. For a period of from 36 to 48 hours 
you lose not only your wife’s attention and 
company but her other talents, such as cook- 
ing, bedmaking, childcaring, and telephone 
answering as well. Dust accumulates, dishes 
overflow the sink and even the kitchen, little 
Johnny breaks his arm, the baby screams the 
whole time, your wife’s great-aunt Martha 
calls to announce she is coming for a week’s 
visit, but does your wife care? She doesn’t even 
know what is going on. As long as the rig 
works and you pass her a cup of coffee now 
and then, she leaves the rest of the house 
in your capable hands. But the thing that 
really cuts is listening to those states you 
couldn’t get, and those rare DX stations all 
chasing after your wife. I’m thinking of in- 
vestigating the possibility of some form of 
immunization injection to keep my XYL pro- 
tected from this terrible disease. 

After a while I guess you get used to being 
the less important member of the family. I 
understand there are quite a few other men, 
including the Duke of Edinburgh, who find 
themselves in this position. But it’s a little 
hard to go to radio club meeting and be in- 
troduced to a new member this way. (You 
understand the guy doing the introduction 
is a fellow who I QSO with rather often be- 
sides seeing at club meeting every month.) 

“Bill, I’d like to have you meet Jim, 
W3-uhhh. Gosh, I can’t remember his call but 

you know W3DBN, Flo? Sure, well he’s her 
OM. What is your call, Jim?” 

I silently grit my teeth and remember to be 
thankful he at least remembered my handle, 

Credit 

Meanwhile, Florence has at least three other 
hams all around her listening to her expound- 
ing on most any subject from antennas to Z- 
match couplers. Naturally I’m proud that she 
can talk intelligently on technical subjects but 
I do remember the sweating and swearing I 
did getting the theory through to her. And I 
can’t help wondering whether they are really 
interested in what she’s saying or is it just 
because she’s a shapely redhead? However 
when she comes and gets me to explain things 
further “’cause Jim knows all about trap an- 
tennas” or whatever, I do throw my chest out 
just a little. 

I haven’t mentioned yet the minor matters, 
such as never getting to read the radio maga- 
zines till she has scanned Scratchi, the YL 
pages, and lately the VHF columns — and of 
course, the Classified Ads. Or when we visit 
our brother ham with the KW and 5 element 
beam on 20 meters, who gets to talk to the 
ZS6 he has on the hook? Natch, the XYL. 
The band goes out before I get a chance to 
say Hi. And this business of having the shack 
centrally located in the living room so she 
can ham and still get some housework done. 
Convenient? To a point. But can I ever let 
our shack go looking like those of most of my 
friends? Well, it is the first thing that hits 
your eye as you walk in the front door—and 
we do have some friends who aren’t hams, 
you know. So figure it out for yourself. But 
as I said, these are just minor things. 

Demurrer 

Wait a minute though. When you get rigmt 
down to it, are any of these things I mentioned 
really very important? It is pretty nice to be 
able to talk radio morning, noon and night to 
someone who not only listens but understands 
and can make intelligent suggestions. When I 
get bogged down with a #$%& building proj- 
ect that just won’t check out I certainly ap- 
preciate Florence soldering on that tricky lead 
way under all that other wiring and her making 
notes on the various meter readings. Although 
I spent a lot of time drilling her with theory, she 
spent just as much time helping me with the 
code. And next month I want to see about 
getting a 2 meter beam and converter. Florence 
thinks that’s wonderful. Pretty lucky, aren’t I? 
Well, Ill tell you—if you really want to get 
your XYL on the air too, why don’t you look 
up the December 1955 issue of CQ? There’s 
an article in there by W3DBN’ on — hey, 
what am I saying? | 
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of an Old-Timer 

Or “When We Were Young and Gay. . .” 

On the walls of my shack, presumably for 
the benefit of a particularly disinterested pos- 
terity, hang two Old Timers’ Certificates — 
grim reminders of the undeniable fact that, 
after a man reaches a certain age, the years 
positively scream onward. 

The Old Timer realises just how briskly the 
water is roaring under the bridge when he is 
asked to respond to the toast of “The Old 
Timers” at hamfests and other functions where 
members of the radio fraternity meet to swap 
bigger and better stories, most of them untrue, 
alas!, of their attainments in radio. Usually, a 
younger man proposes the toast and pays a 
sterling tribute to the Venerable Bedes who 
are honouring the function with their somewhat 
senile presence. 

The proposer hands out a corny speech about 
“what we owe to the Old Timers who blazed 
the radio trail so that we who came later are 
left with a great tradition to live up to.” 

There is then a big round of applause, too 
hearty and far too spontaneous. All the very 
young operators present look at the doddering 
Old Timers like small boys leering at a bevy of 
broken-down Father Christmases. They leer all 
the harder when the Old Timer chosen to 
reply (and on two occasions I have filled this 
saintly office) creaks to his feet. There is a 
polite round of applause while the old gentle- 
man assumes a stance very reminiscent of the 
statue of a politician having trouble with errant 
pigeons. Having adjusted himself to a position 
less shattering to his sciatica, the old geezer 
then delivers a speech which plumbs hitherto- 
unexplored depths of monotony. He dwells long 
and lovingly on The Past—When We Were 
Very Young. He trots out a few reminiscences 
to prove “that In Our Time” there was only 
one standard of operating — just the very 
best, of course! 

After twenty such recollections, each more 
dreadful than the last, he assures his hearers 
— or, rather, those of his hearers who are still 
awake —— that “We who are now becoming 
old are quite prepared to Hand On The Torch 
to The Younger Generation because it is A 
Trust that they, in turn, will have to hand on 
to others.” 

He then goes through the motions of hand- 
ing on the torch and sits down as fast as his 
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tottering limbs will permit. The other Old 
Timers mumble senile congratulations and the 
boys thank Heaven that the old chaps will be 
silent for the rest of the night. 

What would happen on such an occasion if 
an Old Timer had the nerve to tell the truth? 
It would be preposterous — but it would be 
fun! The youngsters present would cease re- 
garding the Old Timers as broken-down crocks 
and would extend to them the affectionate re- 
spect that young people usually reserve for 
uncles who, in the avuncular youth, were def- 
initely reprobate but who are now reformed 
pillars of respectability. 

Instead of Handing On The Torch, I'd like 
(if I were brave enough) to tell the boys of 
the regulations we broke and the tricks we 
put over in those dear, distant days beyond 
recall when your real operator ran with his 
plates a nice cherry red and it was normal to 
have key thumps that would kick a mule cold. 
Happy days! 

Personally, I’d like to inspire youthful opera- 
tors with some stories of my-old tuned-plate, 
tuned-grid transmitter. This wonderful old job 
using a pair of 45’s (now, there was a tube!) 
not only took my signals to the far corners of 
the earth but effectively cleared the air for 
miles around of potential interference simply 
because most of the locals could not compete 
against it. Its note was a dream — like a buzz 
saw with a neurosis and half its teeth missing. 
It was the purest of raw a.c.; but kindly ama- 
teurs, provided they were over three thousand 
miles away, were good enough to describe my 
note as “near direct current”. This attempt to 
maintain good international relations was very 
much appreciated. On the other hand, some of 
the locals (who didn’t have to consider inter- 
national relations) described the note of my 
transmitter as “lousy” but that was only jeal- 
ousy because my note was buzzier than theirs. 
Ultimately, of course, the relevant authorities 
caught up with me and in a neat official com- 
munication (which I still cherish) indicated 
that equipment to ensure a d.c. note would have 
to take a priority on my shopping list. But, 
despite the complaints of amateurs and the 
authorities, I loved that buzz-saw note. There 
is nothing like it on the air today. 

Like everybody else, I had my moments on 



| 80 meter phone. These stand out as some of 
_ the brighter memories of my radio career. With 

others, I used loop modulation, a system of 
modulation which is, unfortunately, lost to the 

| world today. The equipment for this highly 
| specialised form of telephonic communication 
| consisted of a vintage carbon microphone with 

a loop of insulated wire hitched to the two 
microphone leads. The loop was place adjacent 
to the tank and there you were — telephony! 
Technical difficulties arose, of course. The 
earnest loop phone operator always kept a 
pencil in his hand to tap the microphone when 
the carbon granules packed up. In some cases, 
the telephony petered out because the micro- 
phone became so hot that the operator began 
to resemble the boy on the burning deck. 
Most loop modulation was awful and bore a 
resemblance to quite a lot of the single side 
band telephony of today. Nevertheless, loop 
modulation had its devotees and some of them 
secured remarkable results. 

And those receivers — the good old “de- 
tector and two”! These were fired by batteries 
which had the remarkable knack of failing 
just when DX was at its best. Yet, given good 
batteries, the old regenerative receivers really 
worked. They were certainly worthy pioneers 
of the ac receivers of today. 

Things could really be done with those old 
regenerative receivers. Take the case of a ZL3 
— who, at a meeting away back in 1931 said 
that he was going to dedicate the next few 
nights to chasing dx “which really mattered.” 
Two other ZL3’s got together and determined 
to help him in every possible way by keeping 
off the air and by actually providing the rare 
dx. You guessed it — the old regenerative 
receivers were brought into action. The two 
dx providers each put a key in the ground 
lead of his receiver and — whacko! rare dx. 
When ZL3 — called CQ they answered with 
calls that usually were spoken of in awed whis- 
pers. 

The first night, ZL3—, in a happy daze, took 
everything that was served up to him; but he - 
was just a little cagey the second evening. Two 
or three days later, he was still pondering over 
it. He just couldn’t decide whether he had 
really broken through the dx barrier or if he 
was the victim of a foul plot. He soon found 
out. The “DX merchants” simply had to share 
their innocent fun with others and ZL3— soon 
discovered that he had been taken for a radio 
ride. He was sporting about it. He showed that 
he could take a joke. He simply waited until 
he heard the two humourists on the air. Then 
he blotted out everything they were trying to 
work. Yes, comradeship and the amateur spirit 
were mighty strong in the old days. 

Then take the interesting case of a lovesick 
amateur whose own true love was absent from 
the city. She was in another town on holiday 

and, though parted by distance, he arranged 

that her voice should come to him through the 
miracle of radio. He accordingly arrange 
schedule with a.brother-ham in the town where 
she was staying. For three or four nights her 
voice, fruity with love and devotion, came 
hurtling through the ether (at 186,000 miles 
per second) to his pulsating ear-drums. Then 
came the dreadful, though logical, thought. 
Suppose in the shack at the other end, her 
maiden heart began to beat more quickly as 
she watched the skilful juggling of switches and 
controls and the graceful yet nonchalant use 
of an absorption wave-meter by a super-man 
of radio who, perhaps, had wavy hair and 
padded shoulders. The green eyes of the mon- 
ster of jealousy began to shine more brightly 
than the ruby-red plates of the lonely young 
man’s transmitter. Two telegrams, one to the 
girl friend and other to the obliging amateur 
announced that, owing to a break-down in the 
transmitter, the schedules were definitely off. 
Not so very long ago perhaps — but even in 
the pioneer days of amateur radio, the searing 
conflict of human emotions was not unknown. 

The Old Timer of today, smugly conscious 
of his patriarchal status in the radio world, 
seldom admits that in his day there were those 
who made mistakes and hitched up wires to 
the wrong connections. Yet I recall, with nos-. 
talgic pleasure, the performance given one 
evening by an amateur who, today, is respected 
(and rightly so!) as a veritable founthead of 
radio wisdom. 

He was using a Hartley self-excited rig with 
a tank coil made of copper tubing which, by 
virtue of its diameter, would have been more 
at home in a sewerage-disposal plant. His aerial 
coil was also of striking dimensions and, to 
modern eyes, would have been regarded as a 
vital piece of equipment for a space-ship. Now, 
in those days as old timers will remember, we 
hitched up with big metal clips, the bigger the 
better. He had one of the aerial clips in his 
hand and instead of hitching it up to the aerial 
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coil, he absent-mindedly tried to join it to the 
tank coil. The power was on. The tank coil was 
hot — very hot. For some five seconds he 
performed jumps and gyrations which would 
have put him in world class in any corps 
d’ ballet. Nijinsky himself could never have ~ 
bettered his quivering toe-work as, with one 
hand on the tank, he contorted some two feet 
above the floor. Unfortunately, the contact 
broke all too soon and the blithe spirit of the 
dance became just another disillusioned radio 
amateur who found out, the hard way, that 
carelessness brings shocking results. 

And now for one of Army days. In the early 
days of the recent war some of the military 
sets were an amateur’s dream in that they'd 
work like a charm one day and sulk the next. 
They also weighed rather much in that in the 
good old Army style they’d been made of 
honest solid steel which ensured permanence 
rather than portability. It was arranged that a 
demonstration be given one night for the en- 
lightenment of a visiting colonel. A careworn 
Captain arranged several transmitters two miles 
apart and impressed on his operators the need 
for putting on a really good show. 

One transmitter-receiver the first the colonel 
would see, was placed in charge of a soldier 
(now an Old Timer) who, in private life was 
a radio amateur with his own personal radio 
call. This rather impressed the captain who 
was an honest soul unaware of the more vital 
facts of life. I say that because the amateur 
in question. was (like myself) an inveterate 
knob-twister. If there was a dial in sight, he just 
had to twist it. This urge, which can be termed 
an occupational disease as far as many radio 
men are concerned, ended in the radio demon- 
stration being the flop of the century. 

A daylight rehearsal was carried out. Every- 
thing went like a dream — a fact which those 
more experienced in radio than the captain, 
would have taken as a grim warning that a 
champion muck-up was due to break. In his 
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innocence, the captain was delighted with the . 
rehearsal and gave as his considered opinion 
that his pleasure would be shared by the colonel | 
— as if a colonel ever shared pleasure with | 
anybody! | 

Came the big night — a night as black as — 
a bottomless pit. The operators were dropped 
at their stations where they sat in the dark- 
ness waiting on the colonel who, with the wis- 
dom that comes of age and rank, was back in 
the officers’ mess fortifying himself against the 
rigours of the cold night air. 

The operator of the first station felt that 
old urge to turn knobs. In the darkness broken 
only by the glowing tip of his cigarette, he 
fought down the craving to make a few “ad- 
justments.” He lost — the urge took over. He | 
gave a twist here and a twist there and felt | 
satisfied. a | 

He heard voices and stubbed his cigarette. 
Then the colonel and the captain appeared — 
just two dim shapes in the overwhelming gloom. 
The operator sat tensely as if to impress on 
the colonel that here, at any rate, was one man 
standing watch and ward over the Empire. 

“Ah,” the colonel said. “Everything working 
nicely?” E 

“Yes, sir,” the operator replied. 
“Then tell the second station Ill be up to 

see them soon.” 
VCS VSS ee oe 

The operator grabbed the microphone in the 
approved manner and started calling and say- 
ing, “Over!” Ten minutes later, he was still 
calling (in the approved manner) and saying | 
“Over”! Come to think of it, twenty minutes 4 
later he was still doing the same thing! | 

“Can't you get anything on it at all?” the | 
colonel asked. 

99 

“Oh, yes, sir,” the operator (a true radio — 
ham) replied. “A while back the receiver was — 
bringing in some really good dance music!” $ 

The colonel turned to the unhappy captain. ~ 
“Let’s get out of here,” he said in that icy voice — 
characteristic of colonels when they are not 
amused. “If the rest of your demonstration is 
as poor as this, I think Ill use bicycles for 
messages. They appear to be faster than radio! 
And I thought you said that the operator on 
the first station had a wireless operator’s cer- 
tificate? He seemed a bit of a pill to me — 
him and his silly dance music.” 

Thus the unfortunate captain found out, all 
too late, that a radio amateur can be a lia- 
bility in any Army. ‘ 

These, then, are a few stories of the men 
and events which memory brings back. Every 
Old Timer has had his radio career brightened 
by such highlights. Yet, when Old Timers rear 
themselves up on their aged feet to speak, they 
(and I am as guilty as any of them) deliver 
high-sounding guff about “The Good Old Days” 
and “Handing On The Torch.” 
Why not keep the boys awake by relating 

some of the real facts of our radio youth? 



| Mike Caveney, VE3GG 
| 29 Byng Ave., Willowdale, 

Ontario, Canada 

Many people seem to be under the impres- 
| sion that any ham that operates a commercial 
| rig is not a “real Amateur” and is only cheat- 
_ ing. These people are entitled to their opinion, 

but they had better take a second look at the 
| many thousands of old time hams who are 

doing exactly what is being complained about; 
| using commercially built equipment through- 
| out their stations. He might visit some of their 
| attics and basements, where, piled high, is the 

| junk yard of forty years work building ama- 
teur equipment. 

Probably before the purists were even born 
_and betore such things as vacuum tubes could 
be bought, these men were busy collecting 
tin foil from cigarette and tobacco packets, 
stealing glass windows from condemned houses 
at night, and spending whole week-ends past- 
ing thousands of little sheets of tin foil on 
the stolen glass to make a condenser for a half 
kilowatt spark job. Did you ever try to wind 
17,000 turns of wire on a transformer second- 
ary by hand? Try—in some idle moment. 

Over thirty years ago the hams were seeking 
far and wide for old Edison car batteries, 
spending weeks of spare time chopping off 
each single positive and negative element with 
a cold chisel. Hundreds of them had to be 
paired off into small glass test tubes, one posi- 
tive plate, one flat negative plate in each tube 
and all then connected in series. The negative 
plates were so hard, your drill could only 
protrude one quarter inch from the chuck, and 
had to be re-sharpened every four holes. 

As for receivers—you made them yourself, 
with .wax paper and tin trips for fixed con- 
densers and the lead from pencils for grids 
leaks. Variable condensers were made by ro- 
tating half a salmon can inside a larger half 
section of a slightly larger condensed milk can. 

To copy the commercial stations on 21,000 
meters down, it was necessary to have a five 
inch tuning coil standing five feet high, with 
a slider tap running up and down the thing. 
Such coils could be wound while you were 
cleaning your teeth. 

There were no radio catalogues from which 
to buy this and that. Later, you could buy 
coherers and variable condensers which must 
stand on the table in a bakelite oiled filled 

case, and a good snappy crystal which came 

Are Hams Becoming Phony? 

in vogue was worth a million; but, in the early 
day, you had to make it yourself, even QST 
was only a four page pamphlet some 35 years 
ago, with no advertising. 

You had spare time but you didn’t have the 
money, sO you made your own quenched gaps, 
rotary wheels for spark gap, and re-wound 
some old motor to suit the purpose. All this 
stuff worked just as it does if you build it 
yourself today. 

As the years passed, the radio engineers the 
world over met in profound conferences, and 
decided that frequencies below 200 meters 
were useless and should be given to the men 
I am talking about, the radio hams. They 
moved the hams down to 160 meters as the 
broadcast stations didn’t have: enough room 
to sell soap; one particular soap programme is 
30 years old. 

So—the radio ham had to re-design for the 
higher frequencies, he went to 80 meters, then 
40 and later to 20 and started to circle the 
globe on five watts in daylight using a piece of 
wire stuck on the bedroom wall. 

The radio engineers and the commercial 
stations, who could not span the Atlantic half 
the time with their 500 foot towers and 100 
kilowatt stations operating on the only “use- 
ful” frequencies, went into a huddle, grabbed 
large portions of the “useless” ham frequencies, 
compressing the hams, hoping they would 
QRM themselves out of existance. 

It was not to be. The ham battled with re- 
ceivers to get more selectivity, starting with the 
superhet, on through to SB and crystal phas- 
ing, etc. Commercial firms hired the smartest 
of them to build such equipment, and found 
the money to pay them to bring their dreams 
into reality. 

The last war was responsible for the swiftest 
development of the radio era. It was the hams 
we are talking about, who, when war broke out, 
were ready to climb into a bomber, a sub- 
marine, or a battleship and take over while 
others took on the job of training radio opera- 
tors from the thousands of hobbyist such as 
photographers, butterfly and stamp collectors, 
enthusiasts of the hockey rinks, bowling alleys, 
pool rooms, and back seat smooching. It cost 
the nation thousands of dollars annually and 
many months of time to train such men. Only 
the ham was completely ready to fight when 
the war came, at his own time and expense 

[Continued on page 158] 
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Most Hams think a Pi-Network will feed any tube to any antenna, which it won't! Here is a dis- . 

cussion of this network, its limitations and facilities. Also an alternate type is presented which 

more nearly matches most ham antennas to the final RF output tube. 

Why Pi? 
Karl A. Kopetzky, K9AQJ 
Donald L. Klipstein 
Engineering Department, 
WRL Electronics, Inc., 
Council Bluffs, Iowa 

Like we say,” Why Pi’? ... 
"Way back in 1930, or thereabouts, Art Col- 

lins, of Collins Radio fame, popularized the 
Pi-Network; and his unit, within the state of 
the art at that time, was considered a device 
to match closely an rf output to an antenna. 
For those of us old timers who read his orig- 
inal article in the Proceedings of the IRE, 
Art stated that the network was to couple a 
resonant antenna and feed-line, which was 
therefore resistive only, to the rf amplifier. 

As time moved on, the Hams more and 
more leaned towards the idea that the Pi-Net- 
work was a cure-all for all their antenna load- 
ing ills; that it furnished the ultimate answer 
to match any rf tube to any antenna load. This 
belief has been seemingly strengthened in later 
years by the appearance on the market of large 
numbers of manufactured transmitters termi- 
nating in Pi-Networks. However, the Hams 
have for the most part failed or neglected to 
read the “fine print” in the instructions that 
the Pi-Networks were only suitable to match 
resistive loads; and they have gone merrily on 
their erroneous ways thinking that these net- 
works match “anything to anything” (CQ Mag- 
azine, April, 1957, pp. 32 & 108). 

Nothing could be further from the truth! 

The Original Collins Pi-Network 

The original application of the Pi-Network, 
as conceived by Art Collins, was an impedance- 
matching device to follow an already resonated 
and tuned final plate tank. (Fig 1) 

The antenna was supposed to be closely 
resonant to the operating frequency. 

Please also note the refinements which were 

; | 

Fig 1. The Original Collins Pi-Network 
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included. For example, the taps on coil Lp | 
were independently operable of any band- 
change switch; a meter or bulb at M showed if | 
the antenna was taking power. Tuning instruc- | 
tions were very specific: First the tank was | 
resonated by capacitor C with the Pi-Network 
disconnected from the antenna at A. oe 

After resonance was attained by this capaci- 
tor, it was never touched again for that fre- 
quency. Then re-connecting the antenna through © 
switch A, capacitor Cl was resonated while 
capacitor C2 was used to load the circuit. Taps 
on inductance Lp were varied until a point was 
found where capacitor Cl was resonated, ca- 
pacitor C2 loaded to the predetermined point 
while meter (or bulb) M showed that the 
antenna was taking current. 

It was carefully explained that there were 
settings where capacitor Cl would resonate 
and capacitor C2 would load to the desired 
figure, but nothing would be going into the | 
antenna, the Pi-Network itself taking the load. — 
These were described as “false resonant-load — 
points,” and the Hams were warned to avoid © 
them like the plague. - 

Furthermore, it was shown that if no tap © 
could be found on inductance Lp which would © 
provide a setting of capacitors Cl and C2 which ~ 
would furnish the necessary loading-resonant ~ 
point, because any setting resulted in either — 
too high or too low a load, then the Ham was 
told to tap down on the plate tank L until such ~ 
a correct point could be found. a 

In analyzing this old-time Pi-Network, it is 
easy to see why it worked. The plate tank LC 
had a definite impedance which matched the 

oL 
tube'load.. Zr = eG 

was then matched to the input of the network, — 
and through the network to the resistive out- — 
put which was the antenna load. This matching 
was accomplished by varying the inductance, 
the capacitances or both. As a last resort it 
was possible to create a matching impedance 
from the plate tank to the input of the net- — 
work by tapping down on the plate tank as — 

} Z 
explained above. — =e No p 7, fae attempt | 

was made to have the network act also as a 
plate tank. And when used as designed, the 
Collins Pi-Network was a jewel. The extra 
inductance and the two capacitors made the 

This impedance ~ 



cost a bit higher, however, than most Hams 
could afford. Yet one of the authors remembers 

i vividly the Gross transmitter of 1930 which 
had the true Collins network, and with which 
| he loaded a random length of wire and worked 
around the world with ease! 

The “Corrupted” Pi-Network 

Somewhat later, some enterprising Ham cor- 
rupted the “double tank” system of Collins to 
the single Pi-Network which at one time both 

_tuned the plate tank as well as matched it to 
the antenna load. This is the “modern” ver- 

/sion and two types thereof are now very com- 
'mon. (Fig 2) 

RFC 
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Fig. 2. The “Corrupted” Pi-Network 

) The results of this network were, more often 
} than not, very unhappy, as Pi-Network after 
) Pi-Network refused to load “just anything” as 
| they apparently were supposed to do. Also the 
| pink tickets for illegal or spurious harmonics 
} increased. The convention at Atlantic City, 
' 1947, limited harmonic power to —40db from 
» the transmitted fundamental, or a maximum of 

' range of 10kc-30mc. Why was this? 
» Let us look at these so-called simplifications 
_ which constituted, really, a corruption of the 
) original Collins Pi-Network. It is still quite 
) true, as stated in all text books, and the Ham 
» Handbooks, that such Pi-Networks will usually 
» match a tube to a purely resistive load such 
) as a resonant antenna fed with a flat line of 
) definite impedance. 
) But, let’s face it. Who among us Hams,—ex- 
| cept we either have the extensive instruments 

} to measure and create, or the good fortune to 
/ stumble on by accident,—ever put up a really 
| resonant and purely resistive antenna on all 
| the bands on which we operate. True, some of 
us have purchased pre-tuned and resonant 
beams and for those there has been no prob- 
lem. The beam-men are however, in the mi- 
nority! 

Our antennas are not cut accurately—we 
neglect the fractions, even the inches when 
we put them up. The antennas, of necessity 
do not clear objects which are in their fields 
by sufficient space; very often single-wire lead- 

ins are led close to buildings, trees and even 
the ground. Lastly, but not least, Ham antennas 
must, of necessity operate in bands of frequen- 
cies, and not on a single point as do the com- 
mercials. All of this bodes little good that the 
antenna is purely resistive by any yardstick, 
and it probably have a considerable reactive 
component as well as to fail, generally, to 
match the feeder line with any degree of ac- 
curacy. 

Furthermore, the simplified form prevents 
the correct match because the taps on the 
inductance Lp are usually mechanically tied 
into the band-change switch without regard, 
other than just in passing, to either the anten- 
na’s nor the final RF tube’s impedance. The 
values for capacitor Cl and C2 are chosen 
for matching resistive loads from, usually 50 
to 750 ohms where, unfortunately, not all 
antennas fall. (It’s always your own antenna 
that fails you there too, doesn’t it!) 

No provision is made to determine if the 
network is itself taking the load instead of the 
antenna; and the network Q is chosen low 
(ARRL Handbook, 34th Ed., 1957, at p. 15) 
for band-pass accommodation, occasionally re- 
sulting in lesser harmonic suppression. Truly, 
the simplified corruption is a far cry from the 
original Art Collins Pi-Network; and for those 
obvious reasons usually does not provide the 
same Satisfactory performance. 

The Pi-Network is a Purely 
Resistive Device 

The entire concept of the Pi-Network is 
based on purely resistive termini. If the sec- 
tion is used to tune out reactances such as 
are found in over 90% of the Ham antennas, 
it no longer follows truly its resistive param- 
StEIS. 

As an example of how closely the Pi-Net- 
work is based on resistive termini, let us con- 
sider a transmitter with an output stage which 
can be operated on either (a) 1000 volts @ 
200 ma input, or (b) 1000 volts @ 400 ma 
input. Such a rig is fairly comon as, for in- 
stance, a cw set running with reduced power 
for local QSOs as required by FCC Regs. 

The formulae found in the 1957 Edition 
ARRL Handbook, at page 151 inform us that 
at the 200w power, for a 50-ohm line output, 
purely resistive load, the following is true. 
(See fig 3). So, for 1000 volts @ 200 ma in- 
put to the final rf amplifier, on 3.5 mc: Values 
are Cl1-270 mmfd; L1-8.5 yuh; and C2-1,720 
mmfd. 

Now, by applying the same formulae for the 
1000 volts @ 400 ma input to the same rig. 
(fig 3), operating on 3.5 mc, we get: C1—533_ 
mmfd; L1—4.9 ph- and C2—1,073 mmfd. 

Please note that we have come up with an 
input capacitor (Cl) which is so large as to 
be ungainly. This is especially true when we 
use A3 and have to use 2000-volt spacing in 
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Fig 3. A Low-Power Rig, operating on 3.5MC 

Input to Final RF, -1000V @ 200MA 

the example above. Since this involves us in 

this dilemma, we compromise by changing the 

inductance of the coil L1 until the input capaci- 

tor Cl becomes a more practical value. But 
by doing this, the Pi-Network no longer oper- 
ates without losses and these are mounting to 

prohibitive levels. 
From the above it can be seen that not only 

did one of the capacitors get larger while the 
other got smaller in value; the inductance was 
nearly halved. And all this as the result of 
changing only the power input, with no change 
in antenna, rig or tube! 

What then, is the effect of using a larger 
inductance than we computed? What would 
be the effect of using the original inductance 
which we figured at the lower power in the 
rig in fig 3? Or suppose the antenna load is 
not purely resistive but has considerable re- 
actance? Also what would be the result of 
“forcing” a load and resonance setting at the 
higher (400-watt) power? 

Firstly, the antenna fails to take power 
which is being copiously produced by the rf 
amplifier. Yet this power must “go some- 
where’! So part of it undoubtedly stays on the 
plate of the tube itself heating it, oft times to 
destruction. This is meant by exceeding the 
plate dissipation. Some of the power that does 
not get out on the antenna stays in the Pi- 
Network itself, where it is dissipated as heat. 
Is it not true that many Hams have found 
their polystyrene air-coils a melted blob (with 
that sickeningly sweet odor!); or their bakelite 
forms have become fire-scarred? And who 
among us has not had the annoyance of the 
capacitor arc-over? Or else the chassis (and 
the mike, too) becomes rf-hot with the re- 
sultant ‘burns? These are all indications of the 
mismatch that is taking place, and the terrific 
losses due to the antenna load being both) re- 
sistive and reactive, or the Pi-Network incor- 
reetly designed and built for the required job. 
7¥t_is obvious that these ills are not cured by 

changing to capacitors with greater spacing; 
nor will heavier gauge wire on our coils pre- 
vent-most of the heating. The trouble stays as 
a mismatch and cannot be eliminated other 
than by obtaining a proper match by corrective 
capacitive as well as inductive values to suit- 
able ones in keeping with established formulae, 
or devising a non-reactive antenna load. This 
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last is the most difficult for the Hams. 

Formulae are vexatious if one is unfamiliar 

with them. But they do serve their purpose in § 
be reasonably | 
Failure to ob- | 

serve the formulae, failure to present a purely | 

resistive load, failure to incorporate sufficient | 

tuning facilities, such as separate taps on net- | 

work coils which are divorced from the band- _ 

change switch, are reasons why networks built | 

as in fig 2 or 3 work poorly if at all, develop 

heat; why efficiency is low; and why, in the 

final analysis you just don’t “hook” that long- 

accurately foretelling what can 
expected from given circuitry. 

sought after DX QSO! 

It should also now be clear why an antenna 

will load with a low powered rig, but won't 
with a higher powered one—on the identical 

frequency, with the same capacitor and in- 
ductance values in the network. This has been 
a stumbling block which has tripped up many 
an enterprising Ham. It shows that every Pi- 
Network must be built to work with’ a par- 
ticular tube, at a predetermined power input, 
and into a definitely computed and truly re- 
sistive output which cannot be reactive. We 
can generally determine the tube and the power, 
but—worse luck—no matter how we try, un- 
less we are lucky, or among the few, com- 
paratively, who have beams—we definitely 
will not produce nor erect an antenna which 
together with its feed-line will present only a 
pure resistive load to the Pi-Network. Therein 
lies our trouble and our Waterloo. 

Harmonic Attentuation of the Pi-Network 

Now let us consider the matter of harmonics. 
Here again the Hams have, to put it mildly, 
handled the facts with some abandon. Well 
designed Collins Pi-Networks do suppress the 
harmonics; the “simplified” version -is another 
story. 

Let us assume a Q of 15 for the network, 
loaded, and a fundamental frequency of 4.0 
mc, for simple arithmetic, tho any frequency 
could have been chosen with exactly the same 
results. Harmonic suppression is not a matter 
of frequency choice; it is a matter of net- 
works and—as if you didn’t know—formulae! 

Let us further assume that the rig has an 
efficiency of 75% from an input of, say, 400 
watts, thus putting out 300 watts into the an- 
tenna. According to the formula (“Reference 
ue for Radio Engineers,” 3rd Ed. pp. 116- 

He | 2k | ace ee 
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(Where K ~ 1 for a Pi-Network and the db 



1 E 
| zesponse is equal to 20 lg. E. 

‘here is what would happen in the harmonic 
| department: 

2nd Harmonic: —23db, or 1.75 watts output 
on 8.0 me. 

3rd Harmonic: —34db, or 0.13 watts output 
oe on 12:0 me: 

* 4th Harmonic: —41db, or 0.011 watts (11 
milliwatts) output on 16.0 mc. 

For those who are interested, the Q has 
‘§ little to do with the suppression of harmonics. 
| The screams of the outraged can be heard ’way 
| to here. But remember, we are discussing 
| harmonics far-removed from resonance. Close 
| to resonance, Q has everything to do with 

-§ selectivity. 
: But back to our “far-from-resonance”’ har- 
if monics. If the Q is made too high, of the order 
| of 20 or 30, the tuning becomes extremely 
| sharp at the fundamental operating frequency 

| with little tolerance for band-width and even 
§} less tolerance of any stray reactance in the 
} antenna system. And we are discussing circuit 
FQ, not the coil Q itself. This makes it impera- 

tive to hold the Q to a figure around 10 to 15 
which presents good band-width operation and 
slightly more reactance tolerance. If, on the 
other hand, the Q is too low, it will be im- 
possible to find the resonant dip as the response 
‘curve is flattened out. Again, please note the 
difference between the Q of the coil itself 

| which should be as high as possible by virtue 
| of good form factor (diameter to length)— 
and the loaded, or circuit Q figure which should 

| be as has been stated. Formulae for both ap- 
| plications are found in any text book, the 
1 ARRL Handbook, etc. 
/ Consider, now, what the harmonic suppres- 

sion would have been with the identical rig, 
| at the same power and frequency, but using 
| the original Collins Pi-Network. We will have 
| to have a plate tank coil, and so as not to make 

the comparison too rough, we'll assume a 
| loaded plate tank Q of only 10, which is ultra- 
| conservative. Figures between 10 and 18 are 

very common in the industry. 
To compute the harmonic suppression of 

such a network and plate tank coil-capacitor 
combination, merely add the response of the 

® plate tank (“Reference Data for Radio Engi- 
m neers, 3rd Ed. p.. 120. 

BET bes | 
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where f is harmonic freq. 
f. is resonant freq. 

and response is 20 log, FE. ,) 

to the figures previously computed for the Pi- 
- Network alone and come up with the following: 

2nd Harmonic: —23db + (—26db), or —49db, 
or approximately 3 milliwatts output on 
8.0 mc. 

3rd Harmonic: —34db + (—32db), or —66db, 
or approximately 1.5 microwatts output 
on 12.0 mc. 

4th Harmonic: —41db + (—36db), or —77db, 
or approximately 0.05 microwatts output 
on 16.0 mc. 

Which is quite a difference! Please note that 
by the Atlantic City Radio Agreement, har- 
monics should be held to at least —40db of 
the transmitted fundamental, or 200 milliwatts, 
whichever is less. (“Reference Data for Radio 
Engineers,” 3rd Ed. p. 13.) That 2nd harmonic 
of the “corrupted,” or simplified Pi-Network 
certainly does not meet that law, and one of 
these days Freddy Charlie Charlie might just 
not like it! 

So much, then, for the Pi-Networks. What 
can a Ham use that is (1) Easy to Tune, (2) 
Matches many different antennas with suitable 
band width, including those with a reasonable 
amount of reactance, (3) Suppresses harmonics 
at least to the legal minimum level if not be- 
yond, and lastly is not too expensive to con- 
struct? The following is one answer. 

The Modified ‘’Z’’ Network 

What we are about to describe is not new 
—the commercials have used it for years; it has 
appeared in other Ham publications, like the 
GE News. But it seems to have been over- 
looked by the Hams. It is called a “Modified 
Z-Match” from the fact that the circuitry looks 
like that letter, just as the Pi-Network “looks” 
like the Greek letter 7. 

Effectively, the Modified Z Match circuit is 
composed of 3 elements, which are: (See fig 4) 

(a) The parallel resonant plate coil LC. 
(b) The impedance-matching link C1L1. 
(c) The output auto-transformer L2. 

Technically, the impedance of the tank coil 
LC matches the tube load. (No guess-work 
here, no sweat to compute it, either.) This 
tank is coupled to a link coil-capacitor combi- 
nation L1C1 which is arbitrarily chosen with 
very low impedance. The link coil computa- 
tions are purely empirical which makes them 

Fig 4. The ‘Modified Z Network’ 
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easy to figure. The link coil is tapped into the 
antenna at a point which is exactly the same 
number of turns from its end, as there are 
turns in the link coil Li. That was easy! 
Finally, we have an antenna coil which has a 
self-impedance equal to the tube load, or if 
we prefer, some impedance which will cover 
nearly any type of antenna impedance. Capaci- 
tor C1 is chosen by empirical formula; is of 
the receiving type, hence cheap. It is used to 
tune out any reactance which might be part of 
the antenna impedance. The Modified Z Match 
has been used successfully to match antennas 
from very low impedances, say around 5 to 7 
ohms to high impedances from 1000 to 2500 
ohms. 

For purposes of band-switching, the taps 
T1, T2 and T3 can be pre-set since the position 
of each can be fairly accurately figured from 
simple formulae and experiments. Tap T4 need 
only be set once for any particular antenna 
and so long as the antenna is not changed, the 
tap need not be changed. So there is really 
only one additional “control” over those of 
the simplified Pi-Network. 

Operation of the system is as follows: First 
resonate the tank coil LC, next load with 
capacitor C1. Repeat this operation until the 
desired load at resonance is achieved. One 
word of warning. Capacitor C must never be 
to either its fullest minimum or maximum 
capacitance. Always allow a bit of unused 
capacitance to assure a true resonant point. 

Finally, if no positions of either capacitors 
can be found at required full load resonance 
point, then tap T4 can be altered until such a 
position can be found. So unless your antenna 
is clear out of range of coil L2, you are assured 
of a match and of finding such a point. 

Building the Modified Z Network 

It is not possible (except with pushing your 
luck) to build the Modified Z Network with- 
out using the formula. We have, however, sim- 
plified these to where you won’t need any’ 
calculus, nor even a slip-stick. Just use the old 
arithmetic and come out with some common 
sense. 

STEP 1. Divide the final plate voltage, 
under load, by 2 times the determined plate 
current. Use only volts and. amperes, remem- 
bering to convert your milliamperes according- 
ly. Label the answer Z,, which is the tube load 
in ohms sufficiently accurate as to be entirely 
usable. Thus: 

sf Plate Volts 

2 x Plate Current (Amps) 

STEP 2. Decide on the Q of your tank coil 

La 

circuit. Pick a figure between 10 and 15 as 
conservative. It would be okay to choose the 

| top, or 15, if you wish. 
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STEP 3. Using the formula below, figure an 

inductance L to match the lowest frequency § 
on which you intend to operate. 

Z, equals 6.28 xfxLxQ 

You know Zr from Step 1. the letter f stands | 

for frequency. If you express the frequency in | 

megacycles (mc), the inductance will come 

out in microhenries. If you use the frequency | 
in kilocycles (kc), the inductance will be in. 
millihenries. If you find the formula above a 
trifle difficult to solve, try the one below which > 
is exactly the same, using numbers for the | 
letters Z,, f and Q. 

Zy 
L equals 58x £x0 

STEP 4. Having found the inductance L, 
choose a capacitor to resonate your inductance | 
at the same lowest frequency which you chose | 
for Step 3, using the formula below: 

LC equals ae 

Tough? Try the one following which is ex- | 
actly the same. 

25,330. 
C equals bal 

Be sure to use f in megacycles (mc) and L | 
in microhenries (uH), then the capacitance C 
will come out in micromicrofarads (mmfd). 

STEP 5. You now know your inductance 
and your capacitance. Pick a capacitor from 
any catalog or jobber’s shelf (or your “hell- 
box”) with a breakdown voltage of 2 times 
the plate voltage if you operate on fone, 1 
times the voltage if cw, only. Also choose one 
with slightly more capacitance than what you 
figured as well as as small a minimum capacity 
possible so as to “hit” the high ends of the 
bands of your choice. 

STEP 6. To wind the inductance, use the 
formula below, choosing a radius which will 
give you a good “form factor” (2 times radius 
in inches to length in inches) lying between 
the figures of 1 to 1 and 1 to 3%. You may 
also use any of the many coil charts available 
from ARRL, and such firms as Air-Dux, Barker 
& Williamson, Bud Radio, etc. Following is 
the formula: (Derived from formula on p. 27, 
ARRL Handbook, 34th Ed., 1957.) 

as, 6r + 9b . 

inte =35 (22 
Where r is the radius in inches of the in- 

ductance- 
b is the approximate length in inches 

(or the space available in which 
to wind the coil); 

Nv is the number of turns; and 
L is the inductance in microhenries. 

Example: An inductance of 8 microhenries 

a | 

eres. Sa, ae hal 



| is required. The coil form is %2” in radius, and 
approximately 2 inches are Ayano ple as wind- 

} ing space. Then r = 4%, b = 2,L = 8. 

— { (6x %) + (9x 2) 
Nu = 4 0.2(2 x "y2 

21 pint 
ape 840i 2911 

Therefore 30 turns would be close enough. 
Next divide the number of turns into the 

length of the coil to determine if proper size 
wire will fit. Compare the answer to the diam- 
/ eter of the wire taken from any wire table. Use 
' the following general wire sizes as conservative 
smallest sizes for the powers indicated; but use 
larger sizes if possible at all times: 
10 watts, use AWG No. 20, bare or enamelled, 
25 watts, use AWG No. 18, bare or enamelled. 
50 watts, use AWG No. 16, bare or enamelled. 

100 watts, use AWG No. 14, bare or enamelled. 
| 250 watts, use AWG No. 10, bare or enamelled. 
' 500 watts, ure AWG No. 8, bare or enamelled. 
1 KW, use copper (or silver) strap or %-inch 

tubing. 
Example: using the answer above, length equals 
'2 inches, number of turns is 30. Divide 2 
inches by 30 turns getting 0.066 inches. From 
the wire tables, the largest wire diameter with 

| a little space between wires (you never can 
' wind them perfectly) would be AWG No. 14 

§ enamelled. That would nicely handle 100 watts. 
However, suppose that your rig runs a “half- 

§ gallon.” Required is AWG No. 8 wire with a 
diameter of 0.128 inches which would not fit. 

} So you would have to re-design the coil trying 
'a larger diameter. If, you would try a 3-inch 
' diameter coil, making it 4 inches long, you 
| would find that the total turns for 8 micro- 
| henries inductance would come out to 24 
turns. Dividing 4 inches by 24 turns gives you 

ja “pitch” of 0.166” which will permit you to 
use AWG No. 8 wire with a little spacing be- 

| tween turns. 
| In any event, we now have our coil ang 
' capacitor for the tank. 

STEP 7. For inductance L1, we shall use 
the same size wire as we did for the plate tank 
coil. We shall wind this over the cold end, or 

'“ground” end of inductance L and shall use 
approximately 10% of the number of turns of 
coil L, give a turn or take a turn. The only ex- 
ception would be as follows: If the total turns 

' are 40 or less in number, then the inductance 
L1 will be: 

xe Sec 

For Total Turns Make L1 with 
inl. these turns. 

40-25 5 
24-15 4 
14-10 3 
9- 5 2 

1 (full) 

STEP 8. Choosing capacitor Cl is easy. Get 
one with a value of about 400 mmfd with cor- 
rect receiver spacing which should be good to 
a “full gallon.” If you can’t get a single unit 
with 400 mmfd, take a double 220-220 mmfd. 
receiver type which will fill the bill nicely. 

STEP 9. You may either compute the an- 
tenna inductance, or you may make it exactly 
like the plate tank coil, or, you may use a 
“rule of thumb.” All three will work equally 
well, tho the tank coil duplicate will handle the 
lowest impedance of the three. 

If you would compute your coil, choose, a 
round, somewhat high, figure as your antenna 
matching impedance and apply the formula 
below: 

Za equals 6.28 x f x L. 
where Za is an ohms, f is in megacycles for 

the lowest operating frequency you will use, 
and L is in microhenries. You can also use 
this formula which is exactly the same: 

L, equals en! 

In this instance, it is suggested that you 
choose an antenna impedance somewheres 
around 1300-2000 ohms. 

The second method is to take the inductance 
found in Step 3 and to multiply the figure (in 
microhenries) by the Q of that coil as you 
chose it in the first instance (Step 2). 

Regardless of the method you employ, build 
it exactly with the same formula that you used 
for the plate tank inductance L, using the same 
wire size and spacing. Naturally, and except if 
you duplicate the tank coil, the length will be 
longer than the plate tank coil. 

The tap T3 position is found by taking ~ 
exactly the same number of turns from the 
ground end of the coil as there are in the link 
inductance Ll. 

STEP 10. To find the intermediate tap posi- 
tions for taps T1, T2 and T3 for band-switch- 
ing, repeat Steps 3 thru 6, changing only the 
frequency f in each instance. Or else you may 
use the trusty Grid-Dipper to find the positions 
for the lowest frequency in each band to be 
served. Do not change the Q, Zr or the coil 
diameters in your calculations. Note that the 
shorting is done from the “Hot” end, and that 
if more than one tap is used; each tap must be 
shorted to the previous tap so as to break up 
the unused portions of the inductances into 
small parts which do not resonate to any har- 
monics, etc. This is usually done with a sequen- 
tially-shorting band switch such as is sold by 
Oak, Centralab or Mallory, etc. 

Now connect up the network. 

Harmonic Suppression with the Z-Match 

For those who might be interested, the’ fol- 
lowing is the computed harmonic response of 
the Modified Z network: (“Reference Data 

[Continued on page 178] 
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B. L. Hinnant, W4RJ 
P. 0. Box 672 
Whiteville, N. C. 

Console 

The idea for the console and its subsequent 
construction, is the result of loose talk at a 
bull session. The ham shack occupies one half 
of a 20’ x 30’ garage, so I was toying with the 
idea of isolating the shack from the garage 
and building a table in the corner for the 
equipment. WSTNT (Carswell AFB in B-36’s) 
asked, “Why not a Console? Why, we built 
one at KSFAT with a dull saw and a machinist’s 
hammer.” Sticking my neck out, I opined that 
since I had a sharp saw, a framing square and 
a hand plane with a fair edge, I could do the 
same, and a heck of a sight better. The faint- 
hearted and mail order hams can stop here. 
This is not for them. 

Construction 

The shack was measured off and paneled in 
knotty pine. This console was built as follows: 

Required: 
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Overall view is very pleasant to look at. 

A small amount of cash; a little grease (elbow | 
type); and (a) patience, or (b) a used lead bullet — 
(for biting), or (c) moderate skill at carpentry. 
“C” 4s faster. d | 

Other necessary equipment: A good hand — 
saw, a two-foot carpenter’s level, a framing | 
and tri-square with adjustable angle, a small | 
hand plane and plenty of sandpaper. A hand | 
drill is welcome as screws are used where suit- | 

| able. Nails are a wood-splitting hazard. ' 
If you'd like to build a console like the one © 

shown here, review the diagram and begin by 
deciding what height is best suited to your 
build. Twenty-nine inches from floor to finished — 
top was used at W4RJ. / 

Three-quarter inch plywood was used for © 
the top surfaces with 2” x 2” framing. Your © 
floor may not be level (mine wasn’t) so the © 
carpenters’ level will come in handy to avoid © 
transmitting this defect to the console. a 

If economy is a factor you should check ~ 
with your local cabinet making shops and pick © 
out various odd sizes of boards and panels © 
which, being less than full sized, you can , 
haggle over for a cut in the regular price. Ply- | 
wood was no problem for me, but the rift oak 
called for shopping. Use at least 34” plywood 
for the top, heavier will be even better, if you — 
can afford it. a Sa 

After the supporting frame is finished, frame |) 
the support for the slant front, using 1” x 2” 
material. The plan can be scaled and these 
pre-cut, adjusting the tri-square to the angle 
on the plans for the bevel where the vertical 
pieces meet the horizontal. A strip is used to 
support the top, keeping it parallel to bottom — 
strip. After finishing the rough slant support 
you can begin putting on the finishing touches. 

4 

| 
| 

Interlapping of parts is clearly shown in this view 



Her. is where we used the locai cabinet shop. 
The slant panels were leaned against the sup- 

¥ ports, the finished operating top being placed 
) underneath, and the height of the edge above 

| table top measured. Have your cabinet shop 
} cut this amount off the opposite edge, top and 

§ bottom, to form a mitre (see sketch B-B). Put 
‘the 18 x 25 operating position in place and 
secure with #6 finishing nails, using a nail set. 

§ All such holes may be filled later with plastic 
® wood. Measure the distance from each corner 

of the operating position top to a framing 
square laid against outer edge and at right 
angles to wall. Use these measurements to lay 

® off the angle cut on each top which joins the 
| operating position as shown. The plans show a 
_ diagonal cut starting 12” from one end and 

TOP 

section B-B 

going to the opposite corner. Slight miscalcu- 
lations may vary this, so it is better to measure 
on the actual structure to get a good fit. 

Our most difficult fit was where the slant 

panels meet in center. We cut ours by measur- 

ing 3” from the end on each mating panel and 

running a line with a square to the corner. 

Measure and mark as many of these pieces at 

one time as is feasible and have the cabinet 

shop cut them all at once (cheaper that way). 

We laid off the openings for the 32V3, 

75A2 and 310B and had them started with a 

Skil saw, while the other cuts were being made. 

They were finished with a hand saw and 

sanded. If you’ plan carefully, one trip to the 

pro will suffice. Once all cuts are made, lean 

the finished panels against rough supports and 

try them for fit. If everything is well, fasten 

the center section in place with wood screws, 

drilling and countersinking, to fasten to your 

framing. Work outward to the ends. Any dis- 

crepancies in measurement can be corrected 
at the ends as these panels should have been 
left a little long. Use your hand saw to cut 
them off to size. A plywood panel of the size 
noted is used to finish each end and help sup- 
port the top. We had a piece left over, which 
we used on the left front, cutting out openings 
with a Skil saw for four drawers. The cabinet 
shop made the drawers and slides, and cut the 
rectangular openings. Slides for the equipment 
are made of 1” x 4” pieces with 1” x 2” pieces 
screwed to one edge. The fronts of these were 
fastened to the slant panels with 142” #6 wood 
screws, countersunk, three screws per slide. 
Measure the length of these approximately, 
cut them slightly long and fit in place, using 
the nailed strip to support the rear against the 

section C- SECHONE SE 

Framing detail for a complete corner Console is shown above. 

shack wall. 
Advantage was taken of the space under the 

operating position. A piece of 4” plywood— 

or sheet aluminum—is used to form a spot for 

log book, pencils and such. Having still another 

piece of plywood left, a support for a type- 

writer was put on the right end and was sup- 

ported on its outboard end with floor flanges 

and a 1” pipe. A space similar to that under 

the operating position was made for stationery. 

Finishing is optional, but wood filler followed 

by two coats of dull varnish were used here, 

each coat being well sanded and then polished 

with steel wool. Be sure to brush away all 
remaining wool. 

Small stands for ash trays, beer cans, etc., 
shown in photo were made from the pieces of 
wood cut out for the gear. The support is 1” 
pipe with floor flanges. Wiring is matter of 
operating habits, personal taste and the equip- 

[Continued on page 176] 
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a Tester for 

Glow Tubes, 

Selenium Rectifiers, 

and Germanium Rectifiers | 

Lloyd M. Jones, W6DOB 
KEY-TV 
Santa Barbara,—Califernia 

A glow tube is a cold-cathode, gas discharge 
tube in which no means is provided for con- 
trolling the unidirectional current flow. This 
type of tube is also known as a voltage-regula- 
tor (VR) tube, a name which describes its 
principal application. 
A glow tube consists of two electrodes, an 

anode and a cold cathode, in a partial atmos- 
phere of inert gas. The emission is obtained 
from the cold cathode by a potential gradient 
at the cathode coated surface. This gradient 
literally pulls electrons out of the cathode 
coating. 
Two types of discharge are possible in a 

glow tube. A glow discharge, which is a uni- 
form glow covering all or part of the cathode, 
(inner wire in VR types), will occur when the 
current carried by the tube is low. Under this 
condition the tube will operate normally. It is 
interesting to note that the voltage drop across 
the tube depends upon the spacing between the 

Front view of checker. 
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increased beyond a certain point, the tube will 
go into a so called arc discharge. Under this — 
condition a cathode spot, rather than a uni- — 
form cathode glow, will appear on the cathode, _ 
and the tube drop then will be about 10 to 20 
volts instead of the intended higher value. The © 
condition of an arc discharge should be avoided 
since this will usually ruin a tube if it is allowed 

~ to continue even for a few minutes. 
The tester to be described herein will test 

OA3/VR75, OB3/VR90, OC3/VR105, OD3/- — 
VR150, 874, 1265, 1266, 5787, 6073, 6074, | 
1B46, 1B47,.991, 5651, 5783, 6213, NE16, © 
NE32, VXR130, and any other glow tube that | 
is designed to regulate up to 200 volts. 

The need for a tester of this kind was first i 
recognized at the Radiation Lab, MIT, in 1942, 
when it was found that glow tubes were not / 
always interchangeable in certain circuits. At 
that time. a tester was used similar to the one © 
to be described herein, and many research © 
people were amazed to find that some tubes — 
would have such peculiarities and vary to such © 
wide excursions from the manufacturers’ pub- i 
lished data. 

Some of the more pronounced characteris- — 
tics that were found to exist, and are typical, 
came from notes taken by the writer in 1952 | 
while going through a box of 140 glow tubes | 
which were taken out of service at one of the | 
large television stations in Los Angeles. Out | 
of the 140 discarded tubes, only 27 were found 
to be bad. The other 113 were put back in 
stock. A few of the 27 bad tubes would vary | 
from 145 to 180 volts at 5 to 40 ma. Two - 
would regulate within 4 volts at 5 to 40 ma but 
at 168 to 172 volts instead of around 150 volts. 
It is common to find excellent glow tubes within ~ 
4 volts at 5 to 40 ma that will regulate around 
145 volts up to 160 volts. There are many — 
circuits that will not tolerate these extremes. 
Five of the 27 tubes had a ‘glitch’ or step of. 
2 to 4 volts in the range of 10 to 20 ma where — 

i} anode and cathode as well as upon the type | 
of gas used. If the current through the tube is — 

i 



| the tubes are usually operated and could cause 
the regulated output to jump or jitter by that 

voltage. This is a common fault, and it is 
_ imperative that one of these does not get into 
'a VFO or other critical circuit or regulated 
power supply. It should be pointed out that this 
change cannot be detected visually. Just be- 

| cause a glow tube ‘glows’ is no criteria that 
the tube is good, nor, when a glow tube flickers, 

| it does NOT mean that the tube is bad. Flutter 
is usually caused by the sudden change in the 

| flow of electrons seeking a cooler or lower 
resistance path in the gas contained within the 

| tube. It should also be pointed out that flutter 
| often can be caused by an oscillation’ when a 
' condenser is placed across the glow tube caus- 

ing it to flutter at some low frequency visible 
to the eye. Of course a scope must be used 
to check for oscillation in the form of a saw 

' tooth at any frequency. In general it can be 
) said that all the DC filtering should be done 
| ahead of the series resistor that drops the volt- 
| age so that the voltage and current through any 

particular tube will be within its ratings. For the 
benefit of some new-comers to this field of elec- 
tronics, note that although a glow tube has the 
ability to regulate voltage, it does NOT store en- 
ergy and does NOT supplant filter condensers, 
even though it can smooth out pulsating DC 
fairly well. Starting voltages vary quite a few 
volts depending on the age of a tube as well as 
on the type of tube. Some tubes will start to 
glow within 2 volts of the regulating voltage; 
others may start to glow at 10 to 25 volts above 
their regulating voltage. 

Although neon lamps such as the 991, NE16, 
or NE32 have been used as regulators in low 
current applications, they should not be used 
where good regulation is desired. These tubes 
have the bayonet bases and therefore can be 
removed from the socket and turned 180 de- 
grees and put back in the socket. (One of these 
lamps in service can be measured and found 
to be regulating at about 50 volts, then after 
removing it, turning it 180 degrees, and then 
plugging it back into the socket, the voltage 
now may be as high as 75 volts. After a few 
moments it will return to somewhere near the 
prior voltage. This change is due probably to 
a polarizing effect of the electrodes within the 
lamp.) 

The box chart shows many of the more pop- 
ular types of glow tubes with their nominal 
operating voltages. Manufacturers’ data for 
voltage variation at 5 to 30 ma and/or 5 to 40 
ma, or less, is shown. 

A. Perfect OC3/VR105. Usually one out of 
ten new tubes will not vary more than 2 
volts. Other types will be considerably poor- 
er regulators. 

B. 103 to 119 volts, a poor regulator; should 
be discarded. 

C. 107.5 to 112.5 volts; could be usable except 
for ‘glitch’ at about 15 ma. Not uncommon. 

Tube Reference Table 

Tube Nominal Volts Volts 
Type Voltage 5/30MA 5/40MA 

OA2 150 2 6 
OA3 75 3 5 
OB2 105 1 4 
OB3 90 4 omen 
0C3 105 1 2 
OD3 150 2 4 
874 90 — 8 

1265 90 4 —_ 
1266 70 — 6 
5787 100 6 = 
6073 150 2 6 
6074 105 1 4 
1B46 82 3 volts 1 to 2 mills. 
1B47 90 3 volts 1 to 2 mills. 
991 48/67 7 volts % to 2 mills. 

5651 82/92 3 volts 1% to 34 mills. 
5783 82/92 3 volts 11% to 3% mills. 
6213 130 2 volts 1 to 2% mills. 
NE16 50/65 7 volts % to 2 mills. 
VXR130 130 3 volts 1. to 2% mifls. 
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Fig 1 shows some typical curves encountered 
when checking glow tubes. 

D. Very good OD3/VR150. (Some start to in- 
crease at 5 ma through 40 ma instead of 
curve shown.) : 

E. Typical curve of any glow tube no longer 
usable for good regulation. 

F. Typical curve of any glow tube completely 
unusable. 
Selenium rectifiers of the 130 and 160 volt 

stacks are now being used in more applications 
than ever before. . 

Selenium rectifiers will give extremely long 
and trouble-free service provided that they are 
operated so that the temperature will never 
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View of checker resting on its face. 

exceed approximately 50 degrees centigrade 
(122 degrees F). There are many factors that 
will determine the temperature in actual use, 
such as, ambient temperature, air circulation, 
actual RMS voltage input compared to the 
rated RMS voltage inputs and, actual current 
through the rectifier compared to the rated cur- 
rent of the rectifier. Frequencies above about 
1 KC cause the reverse current to raise and 
generate heat. 

Since most of the selenium rectifier stacks on 
the market today which are rated at 50 ma to 
500 ma will have a voltage drop of about .8 
volt per plate at 50 degrees centigrade (122 
degrees F) when a load of 50 ma is caused 
to flow in the forward direction, we can evalu- 
ate the condition of these stacks on the tester 
to be described. If the forward current of 50 
ma causes a voltage drop much in excess of 1 
volt per plate, it is reasonable to assume that 
the extra heat being generated may soon cause 
the rectifier stack to become inoperative. An- 
other problem arises when the reverse current 
for these types of stacks exceeds 3 ma to 5 
ma at 100 volts d.c. for the entire stack. Cur- 
rents higher than 5 ma should lead one to 
expect trouble soon.? After a little testing ex- 
perience with a few good and a few defunct 
stacks, it will be obvious that the stacks can 
be quickly classified as ‘good’, ‘questionable’, 
and ‘bad’. 

One word of caution regarding selenium 
rectifiers. According to doctors’ advice, seleni- 
um dioxide and the fumes from overheated 
selenium rectifiers have a very toxic and 
dangerous effect on skin or lungs. 

Germanium Crystal Diodes also may be 
tested very easily on this tester. As an example, 
1N34, 1N66, 1N48, I1N51, and some other 
general purpose diodes are. rated at 50 ma 
maximum forward d-c current and 500 micro 
amperes (.5 ma) maximum reverse d-c current 
at 50 volts. Most of the data sheets include 
the fact that at 5 ma the forward voltage drop 
should be 1 volt for the above mentioned 
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’ turers’ data sheets. EY 7 

Many other capabilities of this tester come — 

diodes. Other maximum d-c forward and re- 

verse currents for diodes may be checked from 

the various handbooks or from the manufac- 

to mind and are being used at television and 

radio stations and government research instal- 

lations, such as forming electrolytic condensers 

which have had a long period on the shelf prior 

to being placed in service, checking and adjust- 

ing the pull-in and drop-out voltage of relays, 

acting as an auxiliary variable voltage power 
supply, and as an emergency continuity meter, 
etc. 

The tests which have been described may be 

made with a simple tester consisting of a vari- 
able voltage power supply, a suitable voltmeter 
and milliameter. The voltmeter is a 1 ma meter 
with multipliers to give a full scale reading of 
200 volts with the push button switch in the 
normal position and 20 volts in the pushed 
position. The 20 volt scale is used when testing 
selenium rectifiers or germanium diodes. A 60 
ma lamp is used as a fuse to protect the 50 ma 
meter against accidental overloads. 

In Fig. 2, the circuit shown was used in the 
first tester built in 1942 using a 6SN7 instead 
of the 6AS7. 6SN7 tubes are not capable of 
giving long service however, and should not be 
used. This circuit was chosen as being the most 
desirable from the standpoint of not generating 
heat and wasting power. It is a grid controlled 
rectifier and rectifies only the voltage desired. 
The regulation is adequate for this service. The 
bias to control the 6AS7 is rectified by two 
small selenium rectifiers and filtered by C2. 

SW2 is thrown to the EXT position only 
when it is desired to use the power for some 
other purpose. SW2 is normally left in the INT 
position. For testing selenium rectifiers and 
germanium diodes, SW3 is used in reversing 
the polarity to measure the reverse and forward 
currents. (FOR.-REV.) A pair of test leads 2’ 
long should be made up with one lead red and 
the other black. Each lead should have a phone 
tip plug on one end and an insulated alligator 
clip on the other. The three sockets shown are 
d-c bayonet, octal and 7 pin miniature. 

Although the case was made especially for 
this model, any case or chassis with front panel 
may be used. There is nothing critical about 
the placement of parts. For the best possible 
accuracy it is essential that 1% resistors for 
R3 and R4 be used. 

Operating Instructions (VR Tubes) 

When operating this tester, do not let the 
voltage exceed 200 volts. When the green lamp 
lights up, it is a visual warning that 50 milli- 
amperes is being approached and should not be 
exceeded. 
Turn VARIABLE VOLTAGE knob counter-clock- E 

wise for zero voltage before tubes are plugged > 
into or removed from their sockets. 

Turn POWER switch on. (The voltmeter will | 



read a few volts negative. This is normal.) 
Plug the tube to be tested into the appropriate 

socket. 
Turn VARIABLE VOLTAGE knob clockwise until 

the voltmeter is at the voltage of the tube under 
test and continue on until the tube starts to 
conduct. A reading will be noticed on the 
milliameter and a glow within the tube. Turn 
the knob up to the maximum current shown 

-on the chart for the tube being tested. Two 
columns are shown on the chart—one for 5/30 
ma and another for 5/40 ma. Assuming you 
are testing one of the tubes shown in the 5/40 
ma column, set the current at 40 ma and note 
the voltage. Reduce the current to 30 ma and 
note the voltage. Reduce the current to 5 ma 
and note the voltage. (Most tubes will tend to 
oscillate between 0 and 5 ma, which is normal. 
NEVER EXCEED THE RATED MAXIMUM CURRENT: 
this is liable to damage the tube.) If the voltage 
changes are within those on the chart, the tube 
is probably good. To make sure, rotate the 
knob slowly and cause the current to vary from 
5 to 40 ma and look for any sudden changes in 
voltage. There should not be any sudden 
changes, but you will note that the voltage of 
some tubes will be slightly less at about 15 ma 
than at 5 or 30 ma. This condition is normal. 
If you have reason to believe the tube is giving 
trouble, set the current at about 30 ma and 
let it run for several minutes and then recheck. 
Some tubes, especially the 105 volt types, will 
be found to regulate extremely well and a 
change of 1 volt from 5 to 40 ma is common. 

Selenium Rectifiers 

Turn VARIABLE VOLTAGE knob counter-clock- 
wise for minimum voltage. 

Turn POWER switch on. (The voltmeter will 
read a few volts negative. This is normal.) 

Plug the color coded pin tips into the correct 
pin jacks marked SELENIUM. 

Connect the red alligator clip to the plus 
lead of the selenium rectifier. Connect the 
black alligator clip to the negative lead of the 
selenium rectifier. 

Set the SELENIUM switch SW3 to REV. (Re- 
verse) current. 

Turn VARIABLE VOLTAGE knob clockwise for 
100 volts. (Do not leave the voltage on for 
more than a few minutes. Just leave it long 
enough to take the reading.) 

The current should not exceed 5 ma for a 
fair unit—.1 to 2 ma being a “good” reverse 
current. 
Throw the SELENIUM switch SW3 FOR. 

(Forward current.) 
Set the VARIABLE VOLTAGE knob so that 50 

ma is shown on the milliameter. 
The voltmeter should show less than 20 volts. 

If less than 20 volts is indicated, press the 
button PB. Note the reading. It should be 1 
volt or less per plate in the selenium stack. 
Anything over 1 volt per plate in the selenium 

Swi CN 

Fig 2. Checker Schematic 

stack is an indication that the stack is not in 
good condition. When the voltage drop exceeds 
1.5 volts per plate, the stack should be dis- 
carded and a new one used. Hold PB down 
for a minute to check for a voltage increase. 
Some units that are damaged or defective will 
start to creep up in voltage after a few seconds 
and should be discarded if the voltage exceeds 
1.5 volts per plate. 

Germanium Diodes 

Follow the same instructions for testing 
Germanium Diodes as you would for Selenium 
Rectifiers, except that the Forward and Reverse 
currents and voltages should conform to the 
manufacturers’ data sheets for any particular 
type of diode. Heat due to excessive current or 
heat from a soldering iron may damage or 
ruin germanium diodes. 

This tester will prove to be of great value in 
the operation of commercial equipment. Too 
often trouble develops in VR tubes, selenium 
rectifiers or germanium diodes, and the engi- 
neer trying to find the trouble would know im- 
mediately if it involved these components by 
making a quick test with this tester. a 

References: 
epreccadings of the I.R.E. Sept 1950 p 1093, 12.3 ‘*Cold- 
Cathode and Voltage-Regulator Tubes”. 

1 See CQ Apr 1955, p. 17, “OB2 Oscillator’. GE tube 
data sheets recommend that any condenser across a 
VR tube should not exceed .1 MFD. 

2 A very fine, comprehensive report on Selenium Recti- 
fiers appears in Radio and Television News, Oct 1952, 
p 66 . 

3 See Consumers’ Research Bulletin, Oct 1952, p 26. 

November, 1957 e CQ e 133 

fee a Ce ary oeees 

Se a aoe ee ; 



Curtains for the 

Hello-Goodbye QSO 
William J. Taylor, W3LMM 

6214 Hampton St., Pittsburgh 6, Pa. 

‘Our firm handles all sales and distribution 

of Encyclopedia Britannica publications in 

Latin America and the Far East... . We are 

in receipt of a request from one of our clients 

.. . published by your company.” This letter 

from BARSA PUBLICATIONS, INC., of Los 

Angeles, Cal., meant the word was out about 

HAM REGISTER. And, this is the story 

about HAM REGISTER, conceived by one 

of our well known hams, Art Lewis, W3VKD, 

of Indiana, Pa. 
HAM REGISTER is off the press . . . avail- 

able this month. It’s a whale of a book. Ap- 
proximately 500 pages containing little bits 
of intimate personal details on approximately 
10,000 hams in United States, Canada, and 
more than 100 DX Countries all over the 
world. Did you have time to find out that John, 
CR9AH, is Chief Engineer of the local broad- 
cast station in Macau? That he attended pri- 
mary schools in San Francisco, Cal.? Or did 
you know that Loyd, W7BA, a guy who has 
made BPL for five consecutive years, is Vice- 
President of an insurance firm in Seattle, 
Wash.? How about Bob, K2EGI, a radio op 
on TWA international flights. Did you know 
that in 1951-1952 he was SULAD? This is 
just an inkling of the many bits of interesting 
information to be found in HAM REGISTER 
on most of the more active hams the world 
over. 

The rear section of HAM REGISTER con- 
tains a cross-index. This little gem is worth 
its weight in gold. If you’re travelling through 
the state of Missouri, for example, whether 
on business or pleasure, with or without ham 
radio, you will find that this cross-index gives 
you the call letters of every amateur listed 
in H-R under the name of every city or town 
in the “Show-Me” state. Similar call letter 
listings are included in the cross-index for 
each of the 48 states in the USA and for each 
country of the world. Now, for the first time, 
those of us who travel around a bit may while 
away a pleasant evening or two in distant cities 
with personal calls on our “on-the-air” friends. 
Somehow, you just can’t find W3VKD in the 
telephone directory. Overseas amateurs will 
find the cross-index very helpful in locating 
active W hams in each of the 48 states for 
WAS. 

Haven’t all of us, at one time or another, 
dreamt of installing a blivot pin on a phran- 
istan to come up with a better mouse trap? 
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But how often ‘do we take the initiative to fol- 

low through? Like so many of us, Art had an 

idea. He felt there was an urgent need for — 

some medium to lift our QSO’s above the level _ 

of, “Hello—Report—73 BCNU”. The idea of 

some kind of a listing of hams showing their 

occupations and pursuits was kicking around 

in the old grey matter for a long time. Two 

years ago, W3VKD, his wife, Dot, and daugh- 

ter, Carol vacationed among 24 countries in 

the Caribbean, Central, and South America. 

They visited many of the hams whom Art had 

contacted regularly over the years. He was 

deeply impressed by the interest those hams 

expressed in the U.S. radio amateur. It was 

apparent that all hams would be just as inter- 

ested in the occupations and experiences of 
other hams, both local and overseas. 

One ham said he didn’t want to get on phone © 
because, “after I have talked about the rig, 
I don’t know what to say.” Some of us are 
more reluctant than others to ask leading ques- 
tions about the other fellow’s way of life. HAM 
REGISTER contains plenty of information in 
this respect. There are lawyers, bankers, doc- 

tors, merchants, musicians, plumbers, electri- 
cians, editors, bakers, builders, engineers, 
clerks, writers, scientists, soldiers, sailors, ar- 
tists, missionaries, technicians, a National Ten- 
nis champion, a TV actress, and, yes, even 
an Indian Chief. A glance over the various 
occupations will quickly dispel the myth that 
amateur radio is primarily the hobby of those — 
engaged in electronic pursuits. 

Convinced that his idea was a good one, 
Art rolled up his sleeves and went to work. 
If you’ve noticed his scores in DX contests, — 
etc. you know that he is all business about 
anything he tackles. Much ‘consultation with 
the experts and sifting of suggestions resulted 
in the preparation of a questionnaire for mail- 
ing to develop a minimum amount of infor- 
mation. Cracking the market with a new 
publication isn’t the easiest thing in the werld 
to do. A miscalculation can be very costly! 
It was decided, therefore, to sample the market. 
A list of hams who were DX’ers, Ham Authors, 
winning contestants, traffic men, phone men, 
rag chewers and old timers was compiled. Their 
response to the questionnaire was overwhelm- 
ingly favorable. Encouraged by this response 
W3VKD committed himself to the venture. 
An office blossomed forth with 4 girls to help 
out. Hundreds of questionnaires left Indiana, 
Pa. daily. Each incoming mail brought hun- — 
dreds of replies. Most contained words of en- 
couragement, such as “Such a book long 

| 

. 

' “a 

xs 2 NA Te aie tal as 
Pea SRE ee Ne Arh (ahr \ a ods 



overdue”, “This should really be an aid to 
ham radio. Glad to see someone finally doing 
it.”, “I like your idea, I believe it could bring 
around the good feeling we had about ham 

Tadio in the early days when you knew more 
about your radio friends.” Ham Register ful- 

| fills this latter comment. It contains a wealth 
of information about the ham’s education, his 
first license date and call even back to the days 
when you just picked your own call. Where’s 
the old spark coil gang? Many of them appear 
in Ham Register’s pages. In addition to the 

| usual QTH information there is a multitude 
| of listings concerning the ham’s social and 
| business organization, clubs, fraternal organi- 
| zations—orders, etc. But most heartwarming of 
| all, many returned their questionnaires saying, 
| “Reserve a copy for me. Bill me when publi- 
| cation available for delivery.” And this before 
| a price had been established. And so began 
| the long arduous task of compilation with 
| plenty of help of course. Developing format, 

trips to the printer. Worry because the print 
schedule was getting too far behind. Then 
worry because the printer began to crowd 
dangerously close for copy. Saturdays-Sundays- 
nights, weekends. Routine ... blurry eyed... 
dogtired. Poor old Art even lost his taste for 
working DX for awhile. That’s when the XYL, 
Dot, put her foot down. She knew that when 
W3VKD stopped DXing she’d have a sick man 
on her hands. So she pitched into the battle, 
too. Between them, with regulated schedule 

| of hours, they surmounted the Herculean mass 
of details imposed by the many listings. 

But the routine was not without humor. 
| There was the ham who said his special 
_ achievement in ham radio was a Q-5 (Pink 
' QSL) in 1938 from Grand Island, Nebraska 

(FCC). Then there was the ham who in re- 
gard to his family status, answered wryly, “I’m 
the head of my household on Monday, Tues- 
day, Wednesday and Thursday. On Friday I 
come back home.” Another fellow fluffed off 
his occupation as “an unemployed quiz con- 
testant”. And there’s the old timer who said 
that he used to run pretty high power in the 
good old days, but had to bury his spark trans- 
mitter five feet underground so his neighbors 
could get some sleep. (That was just before 
TV, of course.) But the payoff was the com- 
plaint from the poor soul who couldn’t under- 
stand why he didn’t win the CQ-DX Contest. 
With a straight face (pen) he said, “I called 
CQDX more times than anybody.” Then there 
is the fellow with the spark transmitter that 
could be heard out the window as far as it 
could be heard over the air. Best DX was 16 
miles. With this information to go on imagine 
how much more interesting QSO’s can be. 

On the serious side HAM REGISTER is liv- 
ing evidence that amateur radio has contribut- 
ed much to the welfare of the world. There 
are many interesting comments among the list- 

ing of accomplishments. There’s the G station 
who made the first trans-Atlantic contact be- 
tween Europe and North America. Also the 
ham who was one of a party of three to rescue 
the late Admiral Richard E. Byrd, when the 
latter was overcome by fumes at his solitary 
South Pole observation base in 1936. There’s 
a noted concert singer who can sing in five 
different languages. Many are the remarks of 
electronic development and advancement of the 
art of radio communications. 

Most of the hue and cry has subsided, but 
the light burns late into the night in the office 
where HAM REGISTER was born. And al- 
ready the second edition is being formulated 
New listings will be included, and those re- 
ceived too late for the first edition will be 
added. If used as intended, Ham Register 
should add greatly to our enjoyment of the 
hobby of ham radio. It should make us new 
and firmer friends. This list of names can be 
the basis for many an interesting discussion. 
List of names? No, more than names. People 
—Hams... you and me. Hams from every- 
where, and in every station of life .. . in- 
teresting people . . . fascinating pursuits. A 
story of an accomplishment and a piece meal 
history of the development of the radio ama- 
teur. But even more impressive, Ham Register 
demonstrates the fact that amateur radio de- 
velops real men and women. 

Who is this Art Lewis that set this goal for 
himself? His own Ham Register gives the fol- 
lowing listing about its editor... 

W3VKD ... Arthur E. Lewis, RD#2, 
Indiana, Pa. . .. Art, Age 50... Li- 
censed 1927—-W8CNZ advanced . . . 
Ex radio engineer on WJAS, WMMN, 
WTAX, WOC, KMLB, WROK .. . In 
Retail Merchandising business—est. 1939 

. . College: University of Pittsburgh 
BS—’35 .. . Clubs: PP Indiana County 
ARC, Honorary Member Frankford RC, | 
Bellowers and Chirpers Soc., Radio Of- 
ficer for Indiana County CD... Family: 
Wife, Dorothy, Son, Roy, Daughter, 
Carol . . . Hobbies: Travel and Photo 
. . . W39Z, CPC35, DXCC-200, WAS, 
WAC, WAA, CAA, etc., Winner for W 
Pa in SS, VE, VK/ZL and various DX 
contests .. . Won trip around the World 
via PAA in National Sales Contest ... 
Every day is a ne wthrill in operating... 
Friends met through ham radio have 
been valuable business and social con- 
tacts . . . Most interesting experience: 
“Ham Vacation ala W3VKD”—(QST 
Aug °56)—toured 24 countries in the 
Caribbean, Central and South America 
visiting hams met over the air before. 
Operated from 21 countries four of which 
were during the DX contest. Made 4000 
QSO’s during the trip. Sent QSL to all. 
Eee a eI EL shan LM it he IRL SE 
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Super-Gainer 

Frank C. Jones, W6AJF 
850 Donner Ave., 
Sonoma, Calif. 

About twenty years ago I designed a very 

simple superheterodyne receiver called the 

super-gainer. It worked quite well on cw re- 

ception, particularly, and many amateurs 

heard world-wide DX cw signals with one 

form or another of this receiver. Finally, out 

of curosity and the fact that letters were still 

arriving about it, a new one was built incorpor- 

ating some modern ideas to make it more 

serviceable in the present day crowded bands. 

The modern one has more tubes in order to 

have more gain, better selectivity and a small 

loudspeaker may be used if desired. However, 

it is still fairly simple and not too difficult to 

construct. Less than one microvolt cw signal 

Front view of CW Receiver. 

Back side. 
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CW Receiver 

is readable and phone signals of ten micro-— 

volts are understandable. 

The circuit has an rf stage, a mixer-oscilla- 

tor, an if stage, a regenerative second detector 

with two audio amplifiers and a light weight 

power supply. The rf stage uses a 6AB4 

grounded grid system with provisions for its. 

use as a transmit-receive switch for transmit- 

ters of up to 150 watts. The transmitter output 

connects to one coax fitting at the rear of the 

receiver, and the coaxial fed antenna or an- 

tenna tuner is connected to the other receiver 

coax fitting. The “T-R” function is entirely 

automatic and .the first af amplifier in the re- 

ceiver is silenced by the grid leak bias devel- 

oped in the rf stage when the transmitter is 

on. This same grid leak system prevents the 

r£ tube from absorbing more than a watt (or 

less) from the transmitter so it is possible to 

have break-in operation with only one antenna 

and no relays. The T-R function does require 

an rf impedance in the heater leads to keep 

the heater to cathode voltage at less than the 

maximum ratings if moderate transmitter pow- 

er or a mismatched antenna is being used. A 

satisfactory impedance consisted of winding 

two 2 foot lengths of Number 28 E wire side 

by side on a % or % inch powdered iron 

slug. The resulting double rf choke has enough 

impedance to function on any of the usual 

amateur bands. 
The grounded grid rf stage has its cathode 

directly driven from the antenna circuit with 

the grid by passed to ground. The plate cir- 

cuit is coupled to the mixer grid thru a double | 

tuned circuit with two sections of a three gang» 

FM tuning condenser (Miller Co.). The third — 

section tunes the oscillator. The total capacity — 

Super-Gainer Coil Data 

Band RF Coil (both). ; 
8.5-4 mc—70t. #28E 1”1. x 144"d. no tap 

7-7.8—3b5t. #26E %"l. x 14”"d. 17%t. tap 
from “gnd”’ 

14-14.85—17t. #24C 16”]. x 2d. 6i4t. tap aaa 
21-21.45—11t. #200 %"1. x 6"d. 81ot. tap 

Band Osc Coil on ceramic coil forms (iron slugs) 

$44 mc—S2t. #28E 1%” x 14"d. no tap 

7 mc—I18t. $28E %” x %”d. 12t. tap 

14 me—12t. $24C %” x%”. 5i4t. tap >from “gnd™” end. 

21 mc—8t #22C %” x %”d. 3t. tap ) Mid Aid | 4 

All rf coil padder cond. = mmf. max. 
All ose coil padder cond. = 75 or 100 mmf max. 

except 344 me coil. 



and coil taps were set up for reasonably good 
tracking over each of the four amateur bands. 
3.5-4.0, 7-7.3, 14-14.35, and 21 to 21.45 meg- 
acycles. The writer had a four position coil 
switch so didn’t include the ten meter band 
(very little cw operaiton on ten meters). 

The coil data is listed in a separate table. 
These coils were grouped around the three 
section coil switch underneath the chassis 
along with the variable padder condensers. The 
rf coils were wound on lengths of half inch 
diameter poly rod which had one end drilled 
for mounting by means of either 6-32 machine 
screws, or by No. 6 self tapping screws. In 
the interest of good frequency stability, the 
four oscillator coils were wound on iron slug 
tuned ceramic coil forms (CTC forms). 

The mixer plate circuit has a crystal filter 

with a 515 ke surplus crystal soldered into 

the circuit under the chassis. The “single-sig- 
nal” effect or phasing condenser had the tip 
of one stator plate bent over (with long nosed 

pliers) so as to short out the crystal circuit 

when the phasing condenser is at full capacity. 

The crystal filter reduces the band width too 

much for phone signal reception when the 

latter is desired. Due partly to the loss in the 

crystal filter, an if stage was added. The latter 

has several purposes, it isolates the crystal 

from the regenerative and oscillating second 

detector and also provides a place for a gain 

control. It more than offsets the filter loss. 

The if transformers, bargain counter type, 

were found to tune from 550 ke to 440 ke so 

no modification was necessary in either one. 

The crystal circuit center tap was obtained 

by external 75 mmfd. condensers in series 
across one of the windings. 

The heart of all super-gainer receivers is 

the oscillating second detector which provides 

a great deal of the gain and selectivity espec- 

ially in the earlier models. The regenerative 

detector, weakly oscillating for cw reception, 

greatly increases the apparent Q of the last 
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Celeron. 
features the newest 

from z 

COLLINS 75A-4 This SSB Receiver offers 
all the proven Collins features — excellent 
image rejection through double conversion, 
precise dial calibration and high stability 
of Collins VFO and crystal controlled first 
injection oscillator, and the ideal selectivity 
of Collins Mechanical Filter in the IF strip. 
GTP rice v.24), ve eiepliaden Saale Lh amie LE $695.00 

COLLINS KWS-|! 
Companion transmitter to 
the 75A-4. Unmatched | 
performance in minimum } 
space for a kilowatt. Ex- 
tremely accurate 70E VFO, 
Pi-L output network and 
Mechanical Filter. 
Net price _ . $2,095.00 

eae 

COLLINS KWM.-! 
The first mobile SSB trans- 
ceiver in the Amateur field 
— 175 watts PEP, 14-30 
mc. Fixed station use 
without modification . 
Metepnice zt Ss. 2")... $770.00 

Buy your Collins equipment on our time 
payment plan. Trade in allowances will 
probably handle the down payment. Con- 
tact us now for complete information. 

107 3rd Avenue North, Minneapolis 1, Minn. 
For further information, check number 24 on page 206. 
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Receiver [from page 137] 

IF transformer winding similar to a Q multi- 
plier system. Because of this effect, the usual 
IF transformer will be over coupled and often 
the primary has to be slightly detuned in 
order to obtain smooth control of regeneration 
and oscillation in the second detector. The 
latter consists of half of a 12AX7 or 12AT7, 
with the other half serving as an audio ampli- 
fier and transmit “squelch system”. The second 
AF stage, a very small power amplifier with 
a 6AU6 tube, was added in order to use a 
small loudspeaker for comparison tests with 
a small commercially built receiver owned by 
a friend. He had an antipathy to wearing ear- 
phones. However, the loudspeaker output jack 
does double duty since the usual high imped- 
ance head set may be plugged into it for 
earphone reception. 

In the rear view photograph, the 6AB4 tube 
is near the antenna coax fittings, with the 
other shielded tube being the i-f amplifier. 
The neon bulb voltage regulator for the oscilla- 
tor is of the type with a bayonet base (no 
resistor in the base). This provides a regulated 
source of about 50 volts to the oscillator tube. 
The main power supply has a small trans- 
former with a 6.3 volt 1.5 ampere winding 
and a 120 volt secondary rated for 50 or 75 
ma. load. The receiver draws about 35 ma. A 
75 ma. type of selenium rectifier, a pair of 
80 pfd 150 volt electrolytic filter condensers 
and a 50 ma. 10 henry filter choke were 
mounted under the chassis. The rectifier has 
a small mica or ceramic bypass condenser 
connected across it to get rid of a tunable a-c 
hum effect. The receiver was built on a 
7’x15”x3” aluminum chassis fastened to front 
panel with screws and also a pair of angle 
braces made from quarter inch aluminum 
tubing. The cabinet, of a vintage of some 
earlier super-gainer receivers, was brightened 
up with a coat of aluminum spray paint of 
the type used on TV antennas. 

In lining up a receiver of this type, a cali- 
brated grid-dip: oscillator is of great help. 
Each coil circuit can be adjusted to track 
over the desired amateur band before power 
is applied to the receiver. The r-f coil padders 
can be set to give good tracking over each 
band if the coils have the right dimensions 
and taps. The oscillator coils for each band 
must tune over the same frequency width but 
at 515 ke higher in frequency if a 515 ke if. 
system is used. Any surplus crystal in the range 
of 515 to 450 ke could probably be used by 
slight readjustment of the oscillator coil tuning 
slugs and padder condensers. 

This model of the super-gainer has relatively 
poor performance on phone reception, but 
when carefully adjusted on weak c.w. signals, 
it will compare favorably with some fairly ex- 
pensive commercially built receivers. B 

| 
| 
’ 

| 



Does 

Your 

Station 

Stack Up? 

Kenneth E. Lohner, W6GTG 
5400 Rockwell Road 
North Highlands, California 

Gone are the days when a transmitter, a re- 

ceiver and an antenna constituted a complete 

amateur station. Today’s station has these 

basic components and a number of others if 

it is to be considered in the blue ribbon class. 

Check marks in the boxes below will enable 

you to see how your station stacks up: 

Fixed Station 

© Conelrad monitoring device. 

C] Means of measuring frequency. As a mini- 

mum requirement a 100-ke crystal oscil- 

lator would determine band edges. 

© Phone patch, assuming you have a tele- 

phone and your exchange serves an area 

with a population of 10,000 or more. See 
Feb. 55 CQ for a dandy. 

O A key (even though phone is normally 

employed) and a means of monitoring 

your sending. Your receiver can often be 

utilized, or a simple monitor easily con- 

structed or procured. 
O A good station ground, to which each 

piece of equipment in use is connected. 

1 A master ac switch, and circuit overload 

protection of the proper value for each 
component fed from the ac lines. 

(] Antenna grounding provision. The best 

system is one which grounds the antenna 

when the station master switch is turned 

“off.” Because of danger during lightning 

storms, fallen power lines, and high static- 

electricity levels during certain weather 

conditions, actual body contact with the 

antenna lead during grounding should be 

avoided. 
(1) One-switch operation when going from re- 

ceive to transmit, actuated by a push-to-talk 

switch on the mike, a footswitch or a 

switch on the rig itself. 
[Continued on page 150] 
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NOW AVAILABLE... 

NEW BOOK ON 

SINGLE SIDEBAND 
COMMUNICATIONS 

Just released by the Philco Tech- 
nological Center .. . gives compre- 
hensive coverage of the Concepts of 
SSB... Transmitter and Receiver 
Theory .. . Transmitter and Receiver 
Maintenance Techniques. 

140 pages—easy to read and easy to 
understand with Only $300 
127 illustrations. 
Send check or money order to: 

PHILCO TECHNOLOGICAL 
CENTER 

PHILCO TECHREP DIVISION 
22nd & Lehigh Avenue, Dept. TC-1 

Philadelphia 32, Pa. 
For further information, check number 25 on page 206. 

Postage Prepaid 

ANSFORMERS 
oc eet eae case 

Amps | V1 Amp.| V 2 Amp. 

.070 | 3 | HA 

| 4 | 3B | 
| 3 | KB | 
| 8 | 1B | 
| 8 | MB | 
| kB | 
a RBS 
|_| NB | 

Low. Pulse is Test 
Voltage Volt. Block'g Int, Pow. 

Cat.No.| Osc. |Coupl'g.) Out. Kilovolts gz < 

2,2\ a 

= “a fe} zs 3 

V 1.0/1.0/1.0 
V V_ 0.15/0.15/0.3/0.3 

ALSO AVAILABLE — Military Standard Filament and 

Audio Transformers. 

Send for NEW 48 page transformer catalog. Also ask 
for complete laboratory test instrument catalog. 

FREED TRANSFORMER CoO., INC. 
1706 WEIRFIELD ST.. BROOKLYN (RIDGEWOOD) 27, N. Y. 

For further information, check number 26 on page 206. 

MPT Vv Vv 0.25/0.25/0.25 
Vv Vv 0.25/0.25 
Vv Vv 0.5/0.5/0.5 
Vv Vv 0.5/0.5 
Vv Vv 0.5/0.5/0.5 
Vv Vv 0.5/0.5 
Vv Vv 0.7/0.7/0.7 
Vv Vv 0.7/0.7 
Vv Vv 1.0/1.0/1.0 
Vv Vv 1.0/1.0 
Vv Vv 

Vv 
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R. C. “DICK” SPENCELEY, KV4AA 
Box 403, St. Thomas 
Virgin Islands 

Our heartiest congratulations go to the fol- 
lowing stations upon their achievement of 
WAZ: 

No. 358 W6TPJ Gerald A. Edmisten 
40-224 (124th W6) 
No. 359 W8KML Fred J. Pichitino 
40-227 Phone (17th W8), 
No. 360 LU6AJ Enrique Correa Keen 
40-150 Phone (3rd LU) 
No. 361 4X4DK Ami Shami 
-40-244 Phone (Ist 4X4) 

Of great import WAZ-wise was the advent 
of TIAA, Ulan Bator, Mongolia, who ap- 
pealed on the air around September 3rd 
Ludvik is a Czech and will be at that QTH 
for one year. He is usually on 14061 between 
0130/0230 and 1000/1200 GMT. QSL’s go 
via OK1JK or OKIMB. As this station is 
making Zone 23 a fairly easy get we expect 
to do a land-office business with WAZ appli- 
cants . .. Another Czech, Bohous, has put 
YK AT on the air with 500 watts. He may 
be found on the lower reaches of 14 mc be- 
tween 0400 and 0600 and after 1800 GMT. 
QSL’s may go via OK1MB or Box 2249, 
Damascus, Syria . . . UAMKAR puts in a 
good signal from Dickson Island. This island 
is in the Kara Sea on the Arctic coast of 
Russia and is not a separate country (Zone 
18)... As previously stated the F2 prefix is 
not exclusively for Corsica. We worked F2AN 
who is near Rheims ... As we write, the 
authenticity of CR8AC is in doubt. Direction 
is OK but signals a bit too loud. He says QSL 
to Raul, Box 32, Vasco da Gama, Portuguese 
India . . . YR4CW is now active, 14017, QSL 
to Box 49, Honiara, Br. Solomon Islands... 
On Fanning Island VR3A arrived and VR3B 
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departed . .. W6GMF reports that KS6AD is _ 
ex-W6TJD, 14101, at 1010 GMT. QSL to) 
Mr. W. R. Kellen, Pago Pago, American 

Samoa . . . W6KG visited N.Y. with QSL’s | 
and received WPX No. 1. Congrats Lloyd! | 
.. . VE3AHU/SU says he is on the Gaza _ 
strip and runs 500 watts . . . VS2DB has | 
shipped an HRO receiver to ZC3AC who. 
should be active by now . .. W2QHH aabbed > 
FP8AS on 160! . PY2CK reports that | 
PY@CV will be active from Trinidad Island 
from about October 1st. He will be there 40 | 
days on 14 and 21, phone and cw (This will | 
probably be a NEW country) .. . W9FKC > 
advises that during a talk before the W9- | 
DXCC’ers W2IOP stated that he has per-_ 
mission to operate from Vatican City and | 
will be there, possibly with W8DUS and an- | 
other W2, during the cw portion of the CQ_ 
contest . . . News about Danny is never dull | 
and often dramatic. Now hear this: Danny — 
acquired the YASME II in Scotland on Sep- 
tember 10th and started sailing her down to | 
his home port in the south of England. Off | 
Hollyhead, while refueling, an explosion oc- 
cured which blew Danny into the water where | 
he was able to reach a buoy until rescued by 
a local life-boat. YASME II was a total loss. 
Here’s Danny’s statement to a Liverpool paper | 
quote, as soon as insurance is collected for 
my loss I shall buy another boat and carry on 
as planned, unquote . . |! 73, Dick KV4AA 

Mars Lectures 

The Air Force MARS Eastern Technical Net, 

eosponsored by the Institute of Radio Kmgineers 

presents the following Guest Speakers during 

November. All broadcasts are on 7540 ke and 

start promptly each Sunday afternoon at 2:00 

P.M. Eastern Time. 

November 38 NUCLEAR SCIENCE SERIES. Dr. 
Clarke Williams, Chairman, Nu- 

elear Engineering Dept., Brook- 

haven National Laboratory. Sub- 

ject: Atomic Reactors. 

November 10 NUCLEAR SCIENCE SERIES. 
Mr. Martin Plotkin, Electronic 

Engineer, Brookhaven National 
Laboratory. Subject: Electronics 

in High Energy Particle Accele- 

rators. 

TRANSISTOR. SERIES: Mr. Elias 
Schutzman, Research Scientist, 
Transistor Research Group, New 
York University. Subject: Evolu- 
tion, Characteristics and Applica- 

tions of Transistors. 

November 17 

November 24 TRANSISTOR -SERIES. Mr. Stan- 
ford J. Solms, Research Scientist, 
College of Engineering, New York 

University. Subject: Practical Ap- 

plications, Techniques, and Ultra- 

miniaturization Through the Use 

of Transistors. 



Byron H. Kretzman, W2JTP 
) 16 Ridge Dr., High Hills, 

| Huntington Station, N. Y. 

CHI-RTTY Meeting 

One of the most popular features of the re- 
cent (Aug. 29 to Sept. 1) ARRL Convention 
in Chicago was the radioteletype exhibit. Here, 

| in actual operation, were Model 28’s, 26’s, and 
15’s connected to a two-station circuit on 
3624 ke and on 7140 kc. A 2-meter afsk sta- 
tion was also in operation. Demonstrated was 
autostart, automatic transmitter control, and 
a conference circuit. 

The highlight of this gathering of the clan 
was the Technical Meeting held the afternoon 
of August 30th. George Boyd, W9SPT, intro- 
duced the MC, Boyd Phelps, WOBP. BeeP 
introduced Byron Kretzman W2JPT, RTTY 

Editor of CQ, who covered RTTY fundamen- 
tals for the benefit of those convention-goers 
who were seeing amateur RTTY for the first 
time. Dave Chapman, W9DPY, discussed VFO 
stability, referring to the article by Cdr. Ber- 
nard that appeared in the Sept. ’55 CQ, page 26. 

Jack Pitts, W6CQK/2, showed and talked 
about his heterodyne exciter. (RTTY Hand- 
book, page 77) Bob Springer, WOYKZ/5, dis- 
cussed fsk as obtained by applying a fsk to 
a SSB transmitter. BeeP then talked about the 
operation of an RTTY station, briefly describ- 
ing recent diversity reception experiments. 

The most fascinating part of the meeting 
was the demonstration and description of new 
equipment, mostly transistorized, by Phil Ca- 
tona, W2JAV. Shown, in actual operation, was 
an RTTY converter built into a polar relay 
case! Phil also demonstrated his transistorized 
afsk oscillator and his frequency meter. Equally 
fascinating was his audio notching filter, made 
from a surplus FL-8A inductor. 

After adjourning for dinner, the meeting re- 
sumed with the featured talk by Bruce Rowl- 
ings, ZLIWB, who told of the difficulty in 
getting going “down under.” Bruce paid par- 
ticular tribute to the absent W6AEE for his 
gift of a Model 26 machine, and to BeeP for 
his lengthy and patient instructions via cw. 

Door prizes were then awarded, with the 
First Prize, a Model 26, going to Loren God- 
win, W9LKK. 255A _ polar relays went to 
K6CHR, W@CIH, and to W9CWB. W9GLR 
won a IA tape head for a friend of his. 

Through the kind efforts of W6CQI, 
W9IGRW, and W9GLR, Bruce ZLIWB was 

[Continued on page 198) 

Feasting RTTY-ers at the recent ARRL convention in Chicago. 

November, 1957 e CO e 141 



George Jacobs, W3ASK 
607 Beacon Road, 
Silver Spring, (Md. 

CQ DX Contest Special 
Part 2. 

Last month’s column was devoted to a dis- 

cussion of propagation conditions, and a spe- 

cial forecast, for the Phone Section of the 

CQ World-Wide DX Contest. This month’s CQ 

Propagation Charts are devoted to a special 

analysis for the CW Section of the Contest to 

be held from 0200 GMT November 30th until 

0200 GMT December 2nd. 
Providing no radio storms develop during 

the Contest period (see “last minute forecast’) 

world-wide DX during the daylight and early 

evening hours should be excellent on /0-meters. 

Excellent DX propagation is also forecast for 

the 15-meter band from dawn until early eve- 
ning. Twenty-meters is expected to open for 
DX to one part of the world or another almost 
around the clock, with the band peaking dur- 
ing the afternoon and evening hours, and again 
shortly after sunrise. DX propagation condi- 
tions are improving on 40-meters as the winter 
season nears. Fairly good DX openings to 
many parts of the world are expected on this 
band between the early evening and dawn peri- 
od. Some DX should be possible on 80-meters 
during the night-time hours, but at best signals 
are not expected to be very strong, and the 
band will probably be noisy. If static levels 
are low, some DX openings may also be pos- 
sible on 160-meters during the hours of dark- 
ness. 

While not part of the Contest, the 6-meter 
band is expected to open on several days of 
the month to almost all areas of the world. 

Record breaking sunspot activity continues. 
The Swiss Federal Solar Observatory reports 
a monthly sunspot number of 163 for August 
1957. This results in a 12-month smoothed sun- 
spot number of 171 centered on February, 
1957. A smoothed sunspot number of 155 is 
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Last Minute Forecast 

Good shortwave propagation conditions are presently 

forecasted for the entire cw contest period, November 

30-December 2. Moderate to severe storms are €X- 

pected to occur during November 6-8, 14-16 and 22-26 

ALL TIMES: IN’ CST 

Central USA To: 6/10 Meters 15 Meters 20 Meters 40/80 Meters 

Western & 8A-10A (1)* 6A-8A (3) 11A-3P (3) 5P-12M (3) 

Southern Europe 6A-9A (3) 8A-11A.(2) 3P-5P (4) 8P-l1P (1)** 
9A-1P (4) 11A-1P (4)' 5P-11P (3) 
1P-4P (2) 1P-4P (3) 11P-11A (2) 

4Pp-8P (2) 

Central & 6A-8A (2) 5A-8A (3) 12M-6A (2) 6P-12M (1) 

Eastern Europe 8A-11A (3) 8A-11A (2) 6A-12N (1) 8P-11P (1)** 
11A-1P (2) 11A-1P (3) 12N-3P (3) 

1P-3P (2) 3P-7P (2) 

North & West BA-11A (1)* SA-11A (2) 5A-7A (2) 6P-1A (2) 
Africa TA-10A (2) 11A-3P (3) 7A-1P (1) 9P-12M (1)** 

10A-12N 3) 3P-6P (2) 1P-4P (3) 
12N-3P (2) 4P-1A (2) 

1A-5A (1) 

Central & South 10A-1P (1)* 5A-11A (1) 1P-4P (2) ‘P-12M (2) 

Africa 6A-11A (3) 11A-2P (2) 4P-9P. (3) 9P-11P  (1)** 
11A-2P (4) 2P-5P (3) 9P-2A (2) 
2P-5P (3) 5P-8P (2) 2A-4A (1) 

Near & Middle 6A-10A (2) 9A-12N (2) 11A4-2P (2) 6P-9P ° (1) 

East “-40A-12N(1) 12N-2P (1) 2P-5P (1) 

South America, 9A-6P (2)*. SA-8A (3) 5A-7A (3). 7P-GA (3) 

Northern Area -TA-3P (4) 8A-2P (2) 7A-2P (1) 8P-3A (1)*? 

3P-6P (3) 2P-8P (4) 2P-4P (2) 
6P-8P (2) 8P-11P (1) 4P-11P (4) 

11P-5A (2) 

Argentina, Chile, 9A-12N (2)* 6A-2P (2) 5A-8A (3) 7P-4A = (2) 

etc. 3P-6P (1)* 2P-8P (3) 8A-3P (1) 8P-3A  (1)** 
6A-1P (3) 8P-10P (2) 3P-9P (3) 
1p-4P (4) 9P-5A_ (2) 
4p-7P (3) 

India, Pakistan. 7A-9A (1) 7A-10A (2) 8A-11A (2) NIL 

& Central Asia 6P-9P (1) 5P-9P (2) 5P-9P (2) 

Malaya & 8A-1P (2) 8A-1P (1) 5A-9A (2) NIL 

Southeast Asia 4P-7P (2) 1P-5P (2) 6P-12M (2) 
5P-7P (3) 
7P-9P (2) 

Philippine Islands 7A-9A (1) 7A-10A (1) 6A-8A (1) NIL 
& East Indies 5P-7P (2) 5P-9P (2) 5P-10P (2) 

10P-1A (1) 

Japan & Far 3P-6P (1)* 2P-4P (2) 3P-7P (1) 12M-7A (1) 
East 2p-4P (2) 4P-8P (3) 7P-9P (2) 

4P-7P (3) 8P-10P (2) 9P-2A (3) 
7P-9P (2) 2A-10A (2) 

Australasia 3P-6P (1)* TA-10A (3) 9P-12M @) 2A-8A (3) 
8A-11A (3) 10A-4P (2) 12M-4A (4) 4A-7A = (2)** 
11A-3P (2) 4P-10P (3) 4A-9A (3) 
3P-7P (4) 10P-1A (2) 
7P-9P (3) 

Guam & Pacific 4P-6P (1)* 8A-11A (2) 7P-10P (2) 10P-1A (1) 
BA-11A (1) 4P-6P (2) 10P-3A (3) 
4P-8P (3) 6P-9P (3) 6A-8A (2) 
8P-10P (2)  9P-11P (2) 

Hawaii 11A-5P (2)* 10A-4P (3) 4P-6P (3) 10P-7A (4) 

10A-12N(3) 4P-9P (4) 6P-4A (4) J1P-6A  (3)** 
12N-7P (4) 9P-12M (3) 4A-10A (3) 
7p-9P (3) 12M-2A @) 10A-4P (2) 

Antarctica TA-9A (1) 6A-9A (2) 3P-7P (1) 12M-3A (2). 
6P-10P (1) 9A-2P (1) 7P-9P (2) 

: 2P-10P (3) 9P-3A (3) 
10P-12M(2) 3A-8A (2) 



ALL TIMES IN EST ALL TIMES IN PST 

t 3 Eastern USA To: 6/10Meters 15Meters 20Meters 40/80 Meters Western USA To: 6/10Meters 15Meters  20Meters 40/80 Meters 
Western Euro QA-11A (2)* 6A-12N - Ee 

Pe GALIOA (3) 12N-BP @) IDOE () tela FOL TAL EA GA a) AGA “OAKUa) SAN 448 1) TP =11 Ea) 1 N : curope 8A-10A (3) 9A-12N (3) 10A-12N(1) 10A-2P (4) 5P-8P (3) 7P-1A (3 aber (a) ene op tay thea S| 7TP-3A = (2)** 10A-12N(2) 12N-2P (2) 12N-4P (2) 
12N-2P (1) 2P-4P (1) 4P-6P (1) 

Central Europe “habe ee baa ‘ SOR (2) 5P-7P (2) Southern Europe 8A-11A (1)* G6A-10A (2) SA-11A (1) 7P-11P (1) 
TET Cee 3 Patek (3) 7P-1A (3) & North Africa 6A-8A (2) 10A-12N(4) 11A-1P (2) - - (2) 9P-11P (1)** 8A-11A (3 - 11A-2P (2) Tani (3) 12N-2P (3) | 1P-3P (4 

bpeeaes: a 11A-2P (2) 2P-4P (2) 3P-8P (3) 
; 8P-5A (2) 

sae Wurope TA-11A (2) TA-9A (2) 6A-10A (1) 6P-12M (1) Central & South 8A-3P (1)* 8A-11A (1) 11A-3P (1) 7P-9P (1) 
(US6R) reer a aay @) Africa 6A-9A (1) 11A-2P (3) 3P-5P (2) 

-7™ (1) 9A-1P (3) 2P-7P (4) 5P-10P (3) 

Scandanavia & 8A-12N (1)* 5A-8A (2) 3A-7A (2) 5P-9P (1) seop S ee Loe 
North Europe 6A-8A (2) 8A-2P (3) A-11A (1) 

ee 5 2P-4P (2) BASE &) South America, 8A-5P (1)* 6A-2P (3) 2P-4P (3) 6P-3A (3) 
Northern Area ae (3) 2P-6P (4) 4P-8P (4) 9P-2A (2)** 

P-6P (4 2 3 
Mediterranean 8A-12N (1)* 5A-11A (3) 3A-8A (3) 6P-3A (3) 6P-8P ty are a ee e 
West yee @) 11A-2P «) BA-12N (2) 9P52A (2) ** , 

= 2P-4P (3) 12N-5P (4) Argentina 9A-2P (1)* 6A-8A (2) 2P-5 - 
Seek o 4P-7P (2) 5SP-11P (3) Chile, Etc. 6A-12N ey 8A-1P e Gus 8 reas hg 

-5P (2) 11P-3A (2) 12N-6P (3) 1P-6P (3) 8P-2A (2) 

Mediterranean  8A-10A’ (1)* 6A-8A (3) 1A-7A (2) 6P-1A_— (1) Sakae pease 
Bast TA-11A (3)  8A-11A (2) TA-12N (1) : India, Pakistan 4P-7P (2) 3P-6P (3): 7A-9A (2) 2A-8A (1) 

11A-1P (2) ALES * ave i & Central Asia 6P-9P (2) 9A-3P (1) 
Fi = 3P-6P (2). 

West Africa Wie ae 5A-12N (2) 5A-8A (2) 6P-2A — (2) Bs ane 
A-11A (2) 12N-4P (3) 8A-1P (1) 9BIA  (1)** Philippine 3P-6P (1)* 8A-2P (3) 7A-11A (3) 4A-8A  ( - - = F 1) 

Lost ta ° 4P-7P (2) atta (3) Islands & 8A-10A (2) 2P-6P (1) 8P-1A (2) 
c (2) ree i East Indies 2P-5P (3) 6P-10P (2) 

i Malaya & 9A-11A (2) 9A-12N (3) 12M-7A. (2) 4A-8 (1) 
Past Africa BA-11A (1)* 6A-10A (1) 11A-2P (1) 6P-9P (1) Southeast Asia 2P-8P (3) 12N-3P (1) 7A-10A (3) 

TA-9A (1) 10A-12N (2) 2P-4P (2) 3P-6P (3) 10A-1P (1) 

9A-11A,..(3) 12N-3P (3) 4P-6P (3) 6P-8P (2) 
11A-2P (2) 3P-5P (2) 6P-11P (2) 

11P-1A (1) Hong Kong, 3P-5P (1)* 1P-6P (2) 8A-1P (2) 1A-8A (2) 
: : Chi - 6p- 1P- 

Central & South 9A-1P (1)* 5A-10A (1) 11A-1P (1) 9P-1A_ (1) sean ting ens a eee a BPE t 
Africa 6A-11A (2) 10A-12N (2) 1P-3P (2) : 8P-12M. (3) 

11A-2P (4) 12N-5P (3) 3P-9P (3) 12M-8A (1) 
2P-6P (3) 5P-9P (2) 9P-4A (2) 

Japan, Okinawa . 3P-5P* (2)* 1P-6P (2) .7A-12N (3) 11P-8A (2) 
South America 9A-11A (2)* 5A-8A.(3)  SA-7A (3) 7P-6A (3) & Far East 1P-4P (3) 6P-8P (3) 12N-8P (1) 12M-5A °(1)** 
Northern Area 2P-6P (1)* 8A-1P (2) TA-1P (1) 9P-4A (1)** 4P-6P (4) 8P-10P (2) 8P-11P (3) 

TA-3P (4) 1P-7P (4). 1P-3P (2) 6P-8P (3) 11P-7A (1) 
3P-6P (3) 7P-9P (3)  3P-11P (4) 
6P-8P (2) 9P-11P(1) 11P-5A (2) Australia 2P-5P (1)* 7A-12N (3) A-10A (3) 2A-6A (3) 

; 8A-2P (2) 12N-6P (1) 10A-8P (1) GA-8A (2) 
Argentina, 9A-12N (2)** 6A-2P)"(2) 5A-8A (2) P-4A (2) 2P-6P (4) 6P-8P (3) 8P-1A (3) 3A-GA  (2)** 
Chile, Ete. 3P-6P (1)* 2P-8P (3) 8A-3P (1) 8P-10P (1)** 6P-8P (2) 8P-10P (2) 1A-4A (2) 

TA-1P (2) 8P-10P (2) 3P-9P (3) 2A-4A  (1)** 
1P-5P (3) 9P-5A (2) New Zealand 2P-6P (1)* TA-11A (3) 7A-9A (3) 10P-6A (3 ) 
5P-7P (2) 10A-5P (3) 11A-6P (1) 9A-8P (1) 12M-2A (2)** 

5P-7P (4) 6P-10P (3) 8P-12M (3) 2A-6A (1)** 
Meee 6 odie 6A-11A n 5A-9A (1) 12M-3A (2) 6P-9P (1) 7P-9P (3) 10P-12M(2) 12M-3A (2) 
St 11A-1P (1) 9A-1P (2) 3A-7A (1) 

11A-3P (2) Fiji & New 2P-6P (1)* 8A-12N (3) 7A-10A (3) 12M-6A (2) 
3P-5P (1) Hebrides 8A-1P (3) 12N-4P (2) 10A-7P (1) 2A-6M  (1)** 

1P-6P (2) . 4P-10P.(3) 7P-12M (3) 
India & TA-9A (1)- 7A-8A (1) A-9A (1) NIL 6P-9P (3) 10P-12M(2) 12M-4A (2) 
Pakistan: & 6P-9P (1) 8A-10A (2) 9A-12N (2) 
Central Asia. 10A-11A(1) 5P-9P (1) Guam & Pacific 2P-5P (1)* 8A-12N (2) 7A-12N (3) 12M-8A (3) 

5P-9P (2) . Islands 12N-2P (3) 12N-2P (3) 12N-7P (1) 2A-7A°  (2)%* 
2P-6P (4) 2P-6P (2) 7P-11P (3) 

Malaya and 7A-11A (2) A-9A (2) 5A-9A (2) NIL 6P-9P (3) 6P-9P (3) 11P-7A (2) 
Southeast Asia 5P-7P (2) 5P-9P (2) 6P-12M @) 9P-12M (2) 

Philippine Is. TA-10A (1) 7A-10A (1) 6A-8A (1) NIL Aleutians & 2P-5P (1)* 11A-5P (3) 8A-12N (3) 9P-8A (3) 
& East Indies 5P-7P (2) 5P-9P (2). 5P-8P (1) Siberia 12N-2P (3) 5P-8P (4) 12N-6P (2) 11P-7A (2)#* 

8P-2A - (2) 2P-7P (4) 8P-10P (2) 6P-9P (4) 
- 7P-10P (2) 9P-11P (3) 

Japan & Far 4p-7P (3) 4P-6P (2) 5P-8P (1) 2A-BA_ (1) 11P-3A (2)7 
East 6P-8P (3) ~ 8P-1A (2) 

8P-10P (2) 1A-8A (3) 
8A-10A (2) 

SYMBOLS FOR NUMBER OF DAYS CIRCUIT PREDICTED TO OPEN: 
Austtalasia 4P-7P (1)* 9A-12N (2) 6P-10P (1) 4A-8A (2) : 

: 9A -12N (2) 12N-5P (1) 10P-4A (3) 5A-7A (1)** (1)1+4days (2)5-ll days (3) 12-18 days (4) 19-26 days (5) over 26 days 
12N-5P (1) 5P-10P (3) 4A-8A. (2) ' 
5P-8P (3) 10P-1A (2) 8A-10A (1) : 
8P-11P (2) * Indicates time of possible six-meter openings. 

4 j ** Indicates time of possible eighty-meter openings, 

Guim & Pacific 4P-6P (1)* 8A-11A (2) T7P-10P (2) 10P-1A_ (1): 
9A-11A (1) 4P-6P (2) 10P-3A (3) 
4Pp-8P (3) 6P-9P (3) 6A-8A 2) 4 The CQ Propagation Charts are based upon a CW radiated 

9P-11P (2) power of 150 watts and are centered on Washington, D. C., 
St; Louis, Mo., and Sacramento, California. These fore= 

Havaii 1P-5P (1)* 11A-5P (2) 11A-1P (2) 12M-T7A (3) casts are calculated from basic ionospheric data published 
12N-2P (2) 5P-9P (4) 1P-5P (1) 1A-6A (2)#* by the CRPL of the National Bureau of Standards and.are 
2P-6P (4) 9P-10P (3) 5P-7P (2) valid through December 15, 1957. 
6P-9P (3) 10P-1A (2) 7P-10P (4) 

3 10P-3A (3) 

now forecast for November, 1957. may have concerning observations during the 
Good Luck during the CW Section of the Contest would be appreciated. 

Contest. Any comments readers of this column 73, George, W3ASK 
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Subscribing 

I make a lot of noise every month trying to get everyone to subscribe to 

CQ. Despite. my persuasiveness quite a few readers continue to buy off the 

newsstand. This is quite a bedevilment to me since we only send just so 

many copies of CQ to the newsstand distributors and they usually sell out 

in the first couple days. If you fellows would subscribe then we might be 

able to let some new people see the magazine on the stands. 

And there is the question of money too. CQ now costs $6.50 per year on 

the stands, a subscription costs $4 for one year and only $7 for two years, 

plus you don’t have to go through the frustrating job of finding it and beat 

out the other fellows who try to get there first. 

As a student of mail order psychology I realize that it is a tremendous 

accomplishment to get readers to actually get an envelope out, fill in the 

address, stamp it, make out a check (or go to the post office for a money 

order) and get the whole thing in to us. That money order thing is a real 

headache. We are pretty honest at CQ, so if you decide to throw caution to 

the winds and send cash you will find that everything will be all OK. The 

post office loses a handful of letters every year out of billions so stop worry- 

ing. Slip a ten dollar bill in an envelope, include your name and address and 

a hint as to whether the sub is new or renew and you'll get CQ for three long 

long years. 

Or you can wait for us to raise the subscription rate in a few months. 

What with this yearly behemoth November issue we will have to inch up on 

you a bit more. If they raise the postal rates that will be added too. Still 

want to try to outwait us? 

CQ Magazine C-11 

300 West 43rd St. 
) 

One year, $4 Two years, $7 Three years, $10 : 

New York 36, N.Y. in U.S. Possessions, APO & FPO, Canada & Mexico | 

Enclosed is $ .......... for a.i6. Ey new i 
ear ate 

y C renewal subscription to CQ, to be sent to: 

1g RR re lS ee ee CRO a Piao ed 29 Le Nd srg ste A Call eee 

PA AATOGS. eco ae weit fe PD aac staiess tects Gelbe eap ealoop apo yenr al) Seagate anager 

MO mee i eet ian aM Oaid, SAEs) candi dus aaa actos ZONC Ss Haaser: State 



The Ham Shop 
RATES: 25c per word per insertion for commer- 

cial business organizations. 
5e per word per insertion for individuals on a 
non-commercial basis. 

MINIMUM CHARGE: $1.00 
CLOSING DATE: 20th of the 2nd month preced- 

ing date of issue. 
MAIL: Your typewritten copy with full remittance 

should be sent to CQ Magazine, 300 West 43rd 
St., New York 36, N. Y. 
Attention: Classified Ad Dept. 

- NOTE: The products and services advertised in this 
ection are not guaranteed by the publisher of 
CQ. 
Telephone orders not accepted. 
Call letters only are undesirable. Please in- 
clude name and address in all advertisements 
submitted. 

FOR SALE 

SELL: Hallicrafter S-94, excellent condition, $385, will 
ship postage or express collect. Joe Nuzzolo, 1831 South- 
ern Blvd., Bronx 60, N.Y. 

W.E. TUBES: 404A, 417A, 416B. New in W.E. Cartons. 
Make offer. George E. De Brien, W2EEM, 145 Avon Rd., 
Syracuse, N.Y 

TBS-50-C (80-2m xmtr) with preamp, APS-50 pwr 
supply, Heath VFO, mike & misc., $100. Also: VOM, $5; 
In Kico VTVM, $20; Precision 912 tube tester, $25; SSB 
exciter kit, $30; SX-43 & R-46, $100; PE-103, $25; AR-2 
revr, $20; code records, $5; list of other gear sent. R. 
Rush, W9TGH, 260 S. Ritter, Indianapolis 19, Ind. 

B&W S100, SX96, D104, 100 and 1000 ke crystal calibra- 
tor, negative peak indicator and power supply, set of 
B&W Baluning coils, PE103A, 210KK electro voice mike. 
All equipment like new. John Gray, W5IQA, Box 505, 
Daingerfield, Tex. 

FOR SALE: Two vocaline transceivers used very little, in 
good condition. Complete with inside and one outside 
antenna, microphones, $100. Ron Jones, 518 Polk, 
Topeka, Kans. 

FOR SALE: TV camera model CRV-59 complete and 
ready to go on the air (less power supply) with complete 
instructions, $99 plus shipping charges. Other ham and 
surplus equipment. Write for list. Syd Moate, W6ZEM, 
18152 Sunburst St., Northridge, Calif. 

BARGAINS GALORE: Insulated wire all types. Let us 
know. your requirements. THRIFTY DISTRIBUTORS, 
P O Box 48, Millbury, Mass. 

FOR SALE: Precision 954 tube and set tester, $65. Pre- 
cision E-200-C signal generator, $35. Heathkit 425 
’seope, $25. Hammerlund HQ-129-X communication re- 
ceiver, $100. All above in very good condition. M. Vassallo, 
dad Ae 99 Greenpoint Ave., Brooklyn, N.Y. Phone 

1-7661. 

FOR SALE: HQ-150 receiver and speaker. Just like new, 
modified six meter Tecraft converter, $250. Will deliver 
100 mile radius. Car] Willis, K8DKO, 464 Forest St., 
Mansfield, Ohio 

COMPLETE 10 meter phone station, 100w Motorola 
xmitter in Deluxe cabinet, Hallicrafters SX-16 receiver, 
speaker, xtal mike, remote control. Complete $175. 
Robert D. Bradley, W9WGD, 4165 Arthur, Brookfield, Il. 

FOR SALE: Trav-Electric Super-Converter. Terado Co. 
Input 6v D.C. output 110v AC 60w continuous, 75w in- 
termittent. Perfect condition $19. Rev. Robert Mark, 
130 Main St., Wellsboro, Pa. 
ete DE ES DEES COIN ig ies Pes arene Bee aol cer a a eee a a 

CANADIAN AMATEURS: 600w bandswitching xmitter, 
Collins PTO, completely shielded, phone, ew rtty, with 
“Hammond power supply delivering zero to 5000v at 1500 
mills, Variae controlled, $500. Model 12 Teletype $40; 

Model 26 Teletype $75; R9’r $10; Collins 75A3 like new, 
speaker, calibrator, NBFM discriminator, filters, com- 

plete $425 or trade for general coverage HRO 60 complete 
like new. New PE103 dynamotor $30; RCA model TE-497- 
E radio Teletype keying unit, xtal oven etc., like new 
complete $50; W9PAT Teletype converter $50; Presto 

professional model K8 record cutter $75. Need Ampex 
' tape recorder. R. FE. Hadfield, VE3GL, 14 Sunnylea Ave. 

East, Toronto 18, Ont. 

FOR SALE: Little used Globe Chief 90, $40. AT-1 and 
AC-1, $25. Tom Homewood, K8AEN, 5209 Second Ave., 
Vienna, W. Vir. 

COLLINS receiver 75A4 in original unopened crate, $595, 
32V1 exmitter, $255. 300w modulator, $35. Crystal, for 
2 and 6 meters, 6 for $1. Ronald E. White, W61MC. 
403 Alden Road, Hayward, Calif. 

BARGAINS WITH NEW GUARANTEE: HQ-100C $145; 
HT-20 xmtr $249; Collins 32V3 $495; SX-100 $229; TBS- 
50C $69; TBS-50D $69; APS-50 p.s. $29.50; TBS VFO 
$35; Lysco 382 VFO $19.95; Lysco 600 $69: Eldico TR- 
7T5TV $25; B&W 5100 $299; Adventurer $34.50; Knight 
CW xmtr. $34.50; Gonset #3024 VFO $45; Sonar SRT- 
120P $129; Globe Trotter $29.50; Globe King 500A $495; 
Globe King 275 $199; Globe King 400B $275; Scout 65A 
$69; Scout 65B $75; Globe King 400C TViIed $299; Globe 
King 500B $599. Free trial, terms, write Leo, WOGFQ, 
for best deals. WORLD RADIO LABORATORIES, 3415 
West Broadway, Council Bluffs, Iowa. 

FOR SALE: Hallicrafters SX-28, $125; Heathkit DX-100, 
$195; DX-35, $55; MM-1 Multimeter, $25. Gene Tomlinson, 
Sullivan Ave., W1O0QC, South Windsor, Conn. 

SACRIFICE: Beautiful grounded grid linear using two 
modified 1625’s, 250w, utilizing R-175A choke, 0-500Mil 
Weston Meter Illumitronic Pi-AirDux, Pi-network, etc. 
Built to commercial specifications. 2 hours use. Dave 
Angel, K8BDZ, 807 Washington, Marietta, Ohio 

TRANSFORMER 3100-0-3100v @ 500ma 115-230v_ pri- 
mary. Fully cased grey wrinkle. Excellent condx. Weight 
60 Ibs. A. L. Chaney, Jr., W4HEM, Route 2 Box 649-M, 
Charlotte 9, N.C. 

GARDINER Automatic sender with tapes, $13, excellent 
condx, will ship. Mike Rich, W3BVW, 150 Forbes Drive, 
Latrobe, Pa. 

BC610D with BC614D speech amp, ARC-5 VFO tuning 
units and coils for 80 thru 20, spare tubes and technical 
manuals included, $350. Local disposal preferred. Will 
deliver within 100 miles. Dave De Armond, W6MSD, 
1708% Whipple, Redwood City, Calif. 

COMPLETE STATION: DX35, VF-1, HQ-140-X, key, 
mike and 4 erystals, $200. Write to Lynn Harvey, 
Jonesboro, La. 

AT-1 wired for VFO and modulator with matching 
coupler, the AC-1, $25. Write to Lynn Harvey, Jonesboro, 
La. 
Ria eee SN ROR LOIS i ay Pe 2 As FT eee 

PAIR of 4X150A’s, 500w driving power 1.5w, new, but 
out of original container, $40. Write to Lynn Harvey, 
Jonesboro, La. 
pase eens Capen see ee eee POR ee eee 

LOW COST VFO from standard radio parts, 80 thru 
10 meters with output to drive 150w final direct. For 
schematic, parts list and dope sheets send $2.50 to: 
Henry J. Moeller, W7MEO, Box 347, Morenci, Ariz. 

FOR SALE: Supreme AF100 all band xmitter, phone, cw, 
NBFM-VFO & xtal. 150w input in perfect condx, $125. 
Local sale preferred. Worked WAS and WAC with it. 
K2JKX, 167-16 73rd Ave., Flushing 66, N.Y. Phone OL 
7-6659 

FOR SALE: #12 Teletype machine—W2BFD panel has 
not been used for 2 years—may need cleaning up. Com- 
plete with paper rolls and all manual, $75. K2JKX, 
167-16 73rd Ave., Flushing 66, N.Y. Phone OL 717-6659. 

FOR SALE: 6 meter 15w shielded xmtr complete with 
modulator and power supply, $95. Tecraft 6 meter con- 
verter, $30. NC100 ASD receiver, $50. Richard Vogeley, 
W2IPB, 554 Seventh Ave., New Hyde Park, N.Y. 

FOR SALE: Two 2 meter ARC-4’s, converted with tubes, 
$25 each, FOB Athens. National Select-O-Ject, $8. Jim 
Grant, W4UVU, Athens, Tenn. 

FOR SALE: Tubes, brand new 8138s, $8; 810s, $7.50; 
832As, $3.50; 811s, $2.25; 250th, $15; 4-250A, $20; com- 
plete Motorola FM 30-40 mc receiver, $125; Motorola FM 
xmitter, $100; complete Collins heavy duty power supply, 
$35; Elmac 6v mobile receiver supply, $20; ARC-4 two 
meter xceiver complete with tubes, $45; plate transformer 
115v-3200vect-200mils, $20; BC-221AC frequency meter 
original calibration book, $75; BC-322 xceiver ideal for 
6 meters, $25; Gonset two meter mobile converter works 
off car radio, $25; Navy atd xmitter, $20; complete Master 
all bander coil, whip, car mount, $18; SCR-522 power 
supply, $12. Have new parts for ART-138, BC-348, SCR- 
522. Write what you need. All guaranteed. Can ship COD. 
Bill Slep, Box 178, Ellenton, Fla. 
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NYC AREA: KW-1 with spare tubes, $2750; Magnecord- 

er PT6A with preamp, $275; Hickok 640 scope, $150; 

HQ129, $110; Viking 2 and VFO, $215; NC183D, $175; 

Kato 24% KW gas generator batt., start., on rolling cart 

$225. H. Langerman, W2LBJ, Harbor Acres, Port Wash- 

ington, L.I., N.Y. 

GENERATOR SET: 1KW _ factory new not surplus, 

$167. Stephen Grossman, W2YGA, Clinton Corners, N.Y. 

pointes tN Uo Oe ee eh Se ee 

SALE: Central Electronics 20A SSB xmtr with QT-1. 

Has been used only 20 hours, still in new condx. Cash 

terms only, $240. Jon F. Bergen, K8AXK, 904 Glendale 

Rd., Marietta, Ohio 

FOR SALE: NC-125 receiver in excellent condx. It’s 

hot on all bands, with speaker, $125 or will trade for 

hi-fi or photo gear. L. B. Converse, 132 Keith Drive, 

Clarksville, Tenn. 
thabene awit eas A eee 

VIKING VALIANT & GLOBE Champion-300 Schematics 

18” x 24” $1.25 pp. Cleaning house, surplus equipment, 

transformer, condensers, variacs, bargains. Send for list. 

A. W. Kurtz, W8ENS, 515 E. Grand Ave., Springfield, 

Ohio 

SELL: Viking II, factory wired, $180; Johnson Match- 

box, $35; new Gonset Super-Six, $38; 40w modulator, $20: 

125w modulator, $35; 811 tubes, new, $2; slightly used 

A-125A, $9; 35T, new, $3; 26” rack eabinet, $12; HRO 

“G” coil, $9; HRO-7 receiver, clean, $175; Back issues 

of QST, CQ and Radio, 25¢. Hecht, W5FWI, 135 N. 17th 

St., Junction, Tex. 

FOR SALE Lampkin 105B frequency meter, Al condx. 

First check $190 takes it. R. Corbett, 46 Prospect St., 

Torrington, Conn. 

FOR SALE: Central Electronics model 20A and Deluxe 
VFO both factory wired like new. First $200. Cash only. 
William H. Lawsa, W4DJJ, Box 496, Elizabethtown, Ky. 

SX-96, like new, $165. 20A used 5 mos., factory wired, 
$180. Geo. M. Barnes, W8WGA, 3451 Ridge Ave., Dayton 

4, Ohio 

DISTRIBUTORS, JOBBERS & CLUBS: Imported bat- 
teries for sale, Flashlight & Portable Radio ‘‘A”’ batteries, 
size D, 200 dz. lots—5'%4e ea.; size C, 200 dz. lots—4%e 
ea.: Portable Radio “B” batteries, 45v 50 for $1.00 ea. 
100 for $1.05 ea., 200 for $1 ea., 500 for 95c ea. 
Neh aia Dept. CG, 390 Broadway, New York 13, 

RY: 

PRINTED-CIRCUIT material supplies, instructions. Free 
catalogue. Printed Circuits, P O Box 2582, South Bend 
14, Ind. 

FAMOUS VHF “Lunenburg’’ antennas, 6 meter 5 ele- 
ment, $14.95; 2 meter 6 element $6.95. 6 meter horizon- 
tally polarized mobile antenna. Wholesale Supply Co., 
Lunenburg 1, Mass. 

NEW COLLINEAR TYPE VHF beams. Write for in- 
formation. .051 perforated aluminum sheet 5/64’ OD 
pee: 1%” centers, $1.20 sq. ft. RADCLIFF’s, Fostoria, 

io. 

BARGAINS: Reconditioned with new guarantee. Shipped 
on approval. Hallicrafters S38, $29.00; S40A $69.00; 
SX99 $119.00; SX71 $149.00; SX-100 $229.00; Viking 
Adventurer $39.00; Viking II $199.00; Ranger $179.00: 
Valiant, $379; S40B; S85; SW54; NC98; NC183D; NC300: 
HQ129X; HQ140X: GPR90; A54; AF67:; PMRG; PMR7: 
Collins KWS-1; 75A1: 75A3; 75A4; 32V3; many other 
items. Easy terms. Write for list. HENRY RADIO, 
Butler, Mo. 

COAXIAL CABLE: 53 ohms, 100 feet $3.35 postpaid. 
Satisfaction guaranteed. Van Dick, Little Falls, N. J. 

ATTENTION COMMUNICATOR OWNERS: Illuminated 
“S”? meters” that just plug in to attach. No disassembly 
of communicator required. Also new and used communi- 
cators, linear amplifiers, VFO’s and all types of mobile 
gear. Graham Company, W1KTJ, P.O. Box 23, Stone- 
ham, Mass. i 

FOR SALE: 32V2, $325; Temco 75GA, $100: SX- 
w/speaker, $349; SX-101, $315. All in excellent cnt pee 
Bill Harper, W9BWM, 4037 Eddy St., Chicago 41, III. 

MOTOROLA FM transmitter-receiver units, $35. Trans- 
mitter meets FCC requirements for police, fire or auto- 
mobile emergency service. Ralph Villers, P. O. Box One 
Steubenville, Ohio ; ; 
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MICHIGAN ‘HAMS! Amateur supplies, standard brands. _ 
Store hours 0830 to 1730 Monday through Saturday. Roy 

J. Purchase, W8RP, Purchase Radio Supply, 327 

Hoover, Ann Arbor, Michigan. 
8-8696, NOrmandy 8-8262. 

PERSONAL HAM SUPPLIES! Pocket printer—name 

eall, address (ink pad included)—$1.00. 500 miniature | 
address—$1.00. Lucite desk wedge, | 

name or eall, gold or black—$2.75. All postpaid. Santer, 
labels—name, call, 

544 East 6th St., New York 9, N.Y. 

ATTENTION MOBILEERS!! 
amp. system alternator, regulator and rectifier, $45.00. 
Also Leece Neville 12 volt 100 amp. system, alternator, 
regulator & rectifier $85.00. Perfect condition. Herbert 
A. Zimmerman, Jr. 115 Willow St., Brooklyn 1, N. Y. | 
K2PAT, ULster 2-3472. 

CRYSTALS: FT-243’s—3500 to 8700 KC +2 KC, $1.00 
each. .01% setting, $2.00 each. Hundley Crystal Co., 
2951 North 86th, Kansas City 4, Kansas. 

NEW G66B with power and speaker, best offer. 813’s, 4 
$9: 4X150 & socket, $15; 4-125’s, $12; 4-250’s, $20; 
VVC 20-60, $35: 2 vocaline T.R.s as new, $90 pr.; KW 
plate & mod. Trans. Baker, W8QJR, Box 546, McComb, 

Ohio. 

PE-103 Owners: 8 pin Cannon plug made for the 
PE-103. Brand new, $1.50 ppd. Horowitz, W2CRJ, 216 
17th Ave., Paterson, N.J. 

FOR SALE: One 800w transmitter, p.-p. 813’s; one 
Hallicrafter receiver, SX28-A. Both in A-1 condx, $450. 
FOB New Bern, N.C. W. H. Abernathy, P O Box 152, 
New Bern, N. C. 

NEW AMATEURS: Check with Roswel Electronics at 
Sane Dye St., Cambridge, Mass., for your amateur 
needs. 

WANTED 

WANTED: All types receivers, transmitters, test equip- 
ment, teletype. 
comparator, APN-9, APR-9, BC-348, BC-342, BC-610, 
BC-221, ART-13, ARC-1, ARC-3. Cash or trade for NEW 
Johnson Thunderbolt, Courier, Navigator, Valiant, 
Ranger, National, MHallicrafters, Hammarlund, 
Telrex, Elmac, Gonset, Fisher H-Fi, Bell, ete. Write Tom, 
W1AFN, ALLTRONICS-HOWARD CO., Box 19, Boston 
1, Mass. Phone Richmond 2-0048. Store: 
Newport, R.1I. 

WANTED: 
75A-2 or 75A-3 receiver. J. P. Jerome, W7DBA, P O Box 
586, Yakima, Wash. 

WANTED: Band spread coil set covering 15 meter band Y 
for National HRO 5-TA-1 receiver. F. Thiede, ) W2EC, 
169 Buckingham Rd., West Hempstead, L.I., NY. 

WANTED: 15 meter bandspread coil for National HRO- 
ah Skyten, K2RKN, 5 Trelign Drive, North Syracuse, 

WANTED: Collins 800 cycle mechanical filter for 75A3 
receiver. N. Grasso, W8OYP, 1619 Wood Road, Cleveland 
Hts. 21, Ohio 

WANTED: Used receivers and transmitters. Will pay 
cash or trade. 10% down with up to 24 months to pay. 
In stock new 75A4’s, KWSL’s, KWM-1 SSB _ mobile 
transceiver, Johnson, B & W, National, WRL Products, 
Hallicrafters, Elmac, Hammarlund, Gonset, Central 
Electronics, Moseley, Hy-Gain and Gotham Beams. Write 
for list of bargains in reconditioned receivers and 
transmitters with new guarantee. Shipped on approval. 
Write Ken, WOZCN or Glen, W@ZKD for your .best 
deal. KEN-ELS RADIO SUPPLY CO., 428 Central Ave., 
Ft. Dodge, Iowa. 

WANTED: ARC-3, ART-13, ARC-1, BC-348, BC-221, 
BC-610E_ and other military surplus and commercial 
aeronautical equipment. You ship COD, we pay freight. 
Write, wire, phone. JAMES S. SPIVEY INC., 4908 
Hampden Lane, Washington, D.C. Phone OLiver 6-8608. — 

WANTED: An/GRC 3-4, AN/GRC 5-6, An/GRC 7-8, 
AN/PRC 8 (20-28 mes), AN/PRC 9 (27-35 mes), © 
AN/PRC 10 (88-55 mes). State condition and price. — 
Write to Box 916, Fort Orange Radio Distributing Co., — 
904-916 Broadway, Albany 4, N.Y. 

Telephone NOrmandy : 

Leece Neville 6 volt 100 © 

BEW, — 

10-B, 20-A or other SSB exciter; also 75A-1, _ 

Also especially AN/URA-8A_ converter- r| 

60 Spring St., — 

ee ee ae a oe ee — ee a. oe ee 
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MISCELLANEOUS 

| QSL’s. Glossy. Samples 10c W1OLU Press, 30 ,Magoun 
Ave., Medford, Mass. 

| QSL’s, samples 10c. Gay Krenz, Fall Creek, Wis. 

| DELUXE QSL’s. Petty, W2HAZ, Box 27, Trenton, N.J. 
Samples 10c. 

QSL’s-SWL’s samples 10c. 
Ave., Toledo 14, Ohio. 

CREATIVE QSL & SWL CARDS. Are you proud of 

Malgo Press, 1937 Glendale 

' your ecard? If not, let us print your next order. Write 
for booklet and samples. Personal attention given to all 
requests. Bob Wilkins, Jr., Creative Printing, KN6ZMT, 
P O Box 1064-B, Atascadero, Calif. 

QSL SPECIAL: Free Samples. Nat Stinnette, W4AYV, 
Umatilla, Fla. 

QUALITY QSL’s. Samples, 10c Lee, W5CZA, Box 7171, 
Oklahoma City, Oklahoma. 

Pa. QSL’s—‘“‘Brownie”’ W3CJI, 3110 Lehigh, Allentown, 
Samples, 10c with catalogue, 25c. 

QSL’s, SWL’s, VHF’s, XYL-OM’s. (Sample assortment 
approx. 9%4c) Covering designing, planning, printing, 
arranging, mailing, eye-catching, comic, sedate, fatabu- 

DX-attracting, prototypal, snazzy, unparagoned, 
Rogers KO®AAB, 737 Lincoln Ave., St. Paul 5, 
Also glamourous, pulsating, super-passionate. 

QSL SAMPLES. Dime. refundable. Roy Gale, Waterford, 
Conn. 

QSL-SWLS. High quality, reasonable, prices, samples. Bob 
Teachout, WIFSV 204 Adams St., Rutland, Vt. 

QSL’s Samples, 

OUTSTANDING QSL or SWL samples, 25c (refunded). 
CALLBOOKS (latest) $4.50. ‘‘Rus’? Sackers, W8DED, 
P O Box 218, Holland, Mich. 

QSL’s: We’ve printed a million. Samples 
Print, 1704 Hale Ave., Ft. Wayne, Ind. 

CHRISTIAN DIRECTORY of hams, 35c. 
Christ”, P O Box 218, Holland, Mich. 

JESUS SAVES and satisfies. Request free folder. ““Hams 
for Christ’? P. O. Box 218, Holland, Mich. 

dime. Print Shop, Corwith, Iowa. 

10c. VYS 

“Hams for 

SWAP OR SELL 

ONE SURPLUS BC-800 transmitter-receiver with all 
tubes w/o power supply. Brand new, still in carton for 
mobile receiver or citizen’s band equipment. C. Albanese, 
135 Perth Rd., North Madison, Ohio 

SWAP: New Minifom pocket-size wire recorder, cost 
$380 for good SX-101 or NC-300 receiver. W. Abbott, 
173 Del Mar, Costa Mesa, Calif. 

SELL OR SWAP: Hammarlund SP600 recvr, like new. 
Best offer over $865. SX-25 revr; TBS 50C xmtr; Elmac 
A54H xmtr; Morrow 3BR converter; SWR bridge; T-R 
switch; Heath Q-mult; 30w mod. transformer. 
transformers, relays, parts & meters. List free. 
Viking Ranger, also cabinet only for BC654. D. Hansen, 
W2ZOB, Box 2738, Coleraine, Minn. 

COLLINS 30K-1 xmtr in excellent condition. Will ac- 
cept old, quality violin. Owel Barton, 1609 W. 3rd St., 
Ft. Wayne, Ind. 

BUY, SELL, SWAP—Test or Ham equipment. State 
needs or lowest price and condition. W4FXQ, 4857 Ap- 
pleton St., Jacksonville, Florida. 

INSTRUCTION 

CODE COURSE SUPREME, on Magnetic Recording 
Tape. Results guaranteed. Novice tape, basic instruction, 
practice material to 8 WPM, $6.50. Advanced tape, prac- 
tice material 9 to 18 WPM, $5.50. Combined $11.00.7-inch 
ee track 3% IPS. TAPEDCODE, Box 31-F, Langhorne, 
enna. 

SSB 
on TWO m. 

(SIX m. model soon) 

LW-90 
150 watts P.E.P. input 

High efficiency Linear Tanks 

Final tank lines Silver plated 

Butterfly tuned 

Drive from any SSB generator 

with a few watts on 14-14.5 Mc. 

Use VFO on SSB Generator 

Wired & Tested with 

Tubes & Crystal 

$99.50 (subject to change) 

complete details from:— 

Zo ELECTRONIC 
LABORATORY 

JACKSON, MICHIGAN ROUTE 2, 

For further information, check number 67 on page 206. 
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4-400A [from page 107) 

4-400A Power Amplifier Parts List 

RI 

R2 

R3, 4 
R5 

Cl 
C2 

C3, 4, 5, 6, 7, 8, 
C9, 10, 11, 12, 

13, 14 
C15, 16 

C17, 18, 19 | 

C20 

C21 

€22, 23, 24, 25 

Mi 

M2 

M3 

M4 

MS 

L1, 2 

RFC 1, 2 

REC 3 

RFC 4 

NC 

250 Ohm 50 Watt Ohmite 

£0568 

5K Ohms 25 Watt Rheostat 

Ohmite +0162 
47 Ohm 2 Watt Ohmite 

25 Ohm 10 Watt Non-induc- 

tive (Globar) 
400 mmfd Silver Mica 

140 mmfd variable EF John- 

son ¢140R12 

002 mfd 600 Volt disc ceramic 

01 mfd 600 volt disc ceramic 

001 mfd 600 V_ mica or 

ceramic 
500 mmfd 20,000 volt TV 

ceramic doorknobs 
Jennings vacuum variable 10- 
400 mmfd 10 kV Type UCS 
Cardwell Type PL 8013 50- 

1500 mmfd variable 
0002 MF 1000 Volt mica or 

ceramic 
0-100 DC milliamperes Weston 

model 301 
0-10 Volts AC Weston model 

476 
0-200 DC milliamperes Weston 

model 301 
0-1000 DC milliamperes Wes- 

on model 301 
Part of Jones VSWR indicator 

model 262 
Neon type indicator (EF John- 

son 147-1143) 
2% MH 100 mA (National 

R-100U) 
EF Johnson 102-754 or Na- 

tional R-175A 
2%. MH 300 mA (National 

R-300) 
Right angle drives National 
or Millen 
SPST toggle switch 5 Amp 
SPDT toggle switch 
3 pole 3 position shorting type 
ceramic deck switch Centralab 
2506 
B & W Co-ax antenna selector 
SPST toggle switch, 5 Amp 
Jones VSWR Ind. Unit #262 
SPDT toggle switch. Part of 
DPDT 5 Amp contacts 

Eimac 4-400A tubes 
Eimac SK-400 Air system 

sockets 
Low Pass filter EF Johnson 
or B & W 
Neutralizing capacitor 1-7 
mmfd EF Johnson N-125 or 
Millen 15011 

COUPLING UNIT Jones Model #261 
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VSWR IND 

Bl 

K1 

K2 

Tl 

iby 

L1 to L10 

Lil 

L12 

L13 

The alumin 
and tube sockets is 6 x 6 x 14%. It is made in 
two L sections. The one in the amplifier has 
one inch bendovers on all sides. The other half 
of box screw fastens to make the box airtight. 
A phenolic 
turret in place. The grid tuning capacitor shown 
at right is insulated from panel with a pair of 
phenolic washers. Note the co-ax junction in 
base, it permits operation with the micromatch 
coupling unit removed from the amplifier, 

Jones Model #262 (inchidests 
M5 and SS) I 
Blower 17 CFM Ripley Model | 
£8433 | 
DPDT relay Advance #CD/ | 

1C/115 VAC | 
Antenna co-ax relay Advance | 
AM/2C/115 VAC | 
Superior Electric Co. Power- 
stat Model #10 (115V_ 150 
Watts) 

5 Volt 30 Amp filment trans- 
former Stancor #P6468 
B & W turret Model 2A modi- 
fied as follows: 

L1 and L6 (10 meters) removed from as- 
sembly and replaced with 4 turns of B & W 
miniductor, #3001 L1 Two turns of #20 
hookup wire wound at one end of this 
miniductor. 
L2, 3, 4, 5 unchanged. 
L7 (15 meters) Remove turns until 4 turns 
are left on coil. L8 (20 meters) Remove 
turns until 6 turns are left on coil. L9 (40 
meters) Remove turns until 13 turns are 
left on coil. L10 (80 meters) Remove turns 
until 22 turns are left on coil. 

B & W bandswitch coil model 
#850. 
10 henries 100 mA _ choke 
Stancor C1001 
16 turns of #20 enamelled 
wire center-tapped, wound on 
a powdered iron core. 

4-400A Power Amplifier 

um box holding the grid assembly 

board 5 x 5 x % holds the grid 



NOTES 
S102 & S106 MUST BE IN UP POSITH 
WHEN T1014 1S OPERATED FROM 230 V LINE 

LINE 
115V 

415V ON 
FROM 

EXCITER 

EGATIVE HV 
y RETURN 

R1i02 R403 
25K 25K 

HIGH VOLTAGE C404 
SAFETY TERMINAL 4mFD = 

4KV (MILLEN) 

Schematic of 4-400 Kw high voltage power supply 

choke input filter is used. The RX21A ratings small lot at my QTH just doesn’t have the 
fall midway between an 866A and an 872 space. Now if some enterprising local real 
and will handle 750 milli-amperes, estate firm would run a contest for some hill- 

This power amplifier with its antenna selec- top acreage. a 
tor switch deserves a few extra beams, but the 

Schematic of the 4-400 Kw screen and bias supply 

6LEG 6L6G 

6SH7 5884 5884 
5SR4GY 

= “OV 2A 6L6 FILS 

33a. 92 ea 6SH7 FIL 

ACLINE I2 E no 

a 

400V [ 

05m 
400V 
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nN 3 We a 
| Station [from page 139] 

| 

Here's V FS T 0’S (] A logbook, a callbook and a timepiece and ‘| 

calendar. Keeping the log as required by | 

. 2 law necessitates the latter two. a 

New Hurricane-Proof tc A dummy-load. Common light bulbs serve _ 

admirably for this purpose. When calcu- — 

TOW = a lating their resistance value bear in mind | 

this value is that present when the bulbs |. 

“Mage” Magers Completely  self-sup- are operating at normal brilliancy. At any | 

WO3I!, President Hf porting! Uses no guy lower. value their resistance will be con-— 

wires! New hinged base siderably less. For example, a 100-watt 

120-volt bulb when cold measures about } 

Cave naan 17 ohms, compared to its calculated value 

is of 144 ohms obtained using the formula |: 

ground and raise into is | 

upright position! Or as- R= ea 
semble from ground up, W 

a piece at a time! Mobile Equipment 

cA VEO-excited transmitter with means of @| 

: accurately zero-beating. | 

newts + ge 1] Fuses for protecting each component, and 

antennas in addition a key-controlled master switch. — 

Dead batteries as well as FCC rules re-~ 

garding access to equipment make this 

Holds 
provision desirable, particularly if you 

Poritice oo drive a convertible. 
COA receiving system which includes Conel- 

rad, muting while transmitting, and band- 

edge markings. 

Cl A logbook, faithfully used and accurately © 

maintained. Do this while stopped. Got a — 

timepiece? 
C Transmitter control which permits you to 

use both hands on the wheel. To do other-~ 

wise is dangerous, also illegal in most states. 

A footswitch or a toggle switch which re- 

quires only momentary use of one hand 

is dandy. Please, no morse epitaphs that TEN TOWER SIZES 
TO CHOOSE FROM: 

: read: 
re ffx ton 100th Prices start at only ‘He went sizzling down the highway, a | 

04. You Save By Buying From Vesto! One hand held mike and switch; | 

Small Down Payment—Easy Terms A truck pulled out in front of him: 

LOOK AT VESTO’S FEATURES! He didn't even twiteh” 
e 4-leg construction gives better bal- | Emergency Gear 

ance and strength 

e Steel ladder from ground to plat- [ An emergency power source that is ready — 

form at top right now. e | 

e Safety platform with metal railing i A dependable a papeiiicr ala 4 

and trap door [1] A complete radiating system, including | 

e Heavy galvanized steel construction feedline, ground wire and rod. q 

BarTecic lawel has over bestidameaeiiogy: Ueiiate! (1) Provision for light and heat, even if the | 

latter consists. of long-handles and cold- ~ 

Send Today for Complete FREE INFORMATION weather boots. I found out on Christmas 

VESTO COMPANY, INC., DEPT. CQ Day, 1955 operating in a cold, clammy | 

20th & Clay, North Kansas City, Mo. building with wet feet is murder. A 

C] Necessary logging and message blanks, pen- © 

cils, a list of net frequencies, plus Civil g 

Defense and/or Red Cross identification — 

for you and your car. When law enforce- |) 

<i. eS See ment agencies tighten up their control of | 

an area proper identification will save time, 

temper and sometimes embarrassment. 

Neaner ee aa eae ECatl 

Address 

For further infomation, check number 27 on page 206. 
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Attention Club Bulletin Editors 

Marvin D. Lipton, VE3DQX, 
311 Rosemary Road, . 
Toronto 10, Ontario, Canada 

_ Most Radio Club Bulletin editors are con- 
fronted with a common dilemma; the ever 
present problem of providing satisfactory copy 
for each issue of their respective publications. 
We offer a remedy for the many headaches 
that have been precipitated by publication 
worries. We are not selling Aspirin, but we 
are forming an Amateur Radio Club News- 
paper Syndicate that will put gobs of news 
on the desk of every affiliated editor. 

To register, you merely drop a note to us 
(address above) informing us that you wish 
to be placed on our list. You follow-up your 
initial memorandum with subsequent copies 
of your club bulletin each month. After we 
receive the monthly papers of all our syndi- 
cate editors, we shall extract news items of 

national interest from the various journals and 
transcribe these items onto one sheet. The 
Sheet will then be circulated to all members 
of our news service. The local editor’s hue and 
cry for news will no longer be heard. 
Any individual or editor that writes an 

article that is capable of holding the interest 
of all Radio Amateurs would have his effort 
syndicated also. The more contributions we 
receive, the happier we shall be. Perhaps a 
Radio convention or other news event may 
come to your town. Such happenings would 
provide you with excellent topics to write on. 

The progress of the news service will be re- 
ported in this column each month. If your 
club magazine is a gem, let us have a copy and 
we shali be glad to tell our readers how it 
functions, who runs it, etc. Please be sure to 
mail us your paper before the SIXTH of each 
month. Hope to hear from you soon. a 

QSL Contest 

Your QSL card is the representative of you 
and your station in the other fellow’s shack 
and as such it should be designed with care 
and should be something that you are proud 
to show and exchange. If you examine your 
QSL collection you will find that in almost 
every case the card you have received from a 
station reflects the character of the operator. 
The plain unimaginative card obviously comes 
from just such a person. The strikingly dif- 
ferent card comes from the chap that you 
always enjoy meeting on the band. Does your 
card reflect your personality? 

In the interest of making ham radio more 
fun we have been trying to create more interest 
in original QSL cards. Each month we scru- 
tinize the cards sent in and designate the most 
interesting and original as the Winner (prize 
is a two year subscription to CQ). Other out- 
standing cards are given honorable mentions. 

a 

PETROLIA CALIFORNIA 
Allred Christen: 

This month’s winner is KN6ZDG, Petrolia, Calif. 

Honorable mentions for W2KJQ, Seaford, Long 

Island, New York; VE2ZAP, Quebec, Canada and 

K8BYN, Niles, Mich. 

e 

x 

S, 
% 

PSE Ost 

Seaford. LL. Mow York 

Viens dans fave tes ie pret x 

Bar i Bedps } 
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BARGAINS IN QUALITY CRYSTALS 
Order your crystals from CRYSTALS, INC. Where 

you get ACCURACY, DEPENDABILITY, QUALITY, 

LOW PRICES and ONE DAY SERVICE. 

AMATEUR BAND CRYSTALS 

NOT SURPLUS! New quartz ground and etched to your 
EXACT SPECIFIED FREQUENCY. Checked on HP CYCLE 
COUNTERS. Mounted in surplus FT243 holders to save 
you money. 

1500KC to 2000KC 

2001KC to 8995KC ...........-- $1.50 ea. te 

8996KC to T1000KC ........... $2.50 ea. me 

Any above crystals in DC34-DC35 holders $1.00 extra 

SSB FILTER CRYSTALS 
Plated type in FT241A holders. All Channels 370KC to 
534KC (except 500KC) 55¢ each postpaid. 500 KC— 

$1.25 postpaid. 

Channel groups accurately matched—No Extra Charge. 

SUPERIOR COMMERCIAL CRYSTALS 
CRYSTALS, INC. can supply highest quality Commercial 
Crystals that meet all’ FCC standards—in a fraction of the 
time required elsewhere. Write eall or wire your Commercial 

Crystal needs. 

‘"IMPEDACOUPLER" 

The ideal line connector 

for coax fed antennas 

Weatherproof, strainproof, constant impedance. Takes 
standard coax connector. Amateur net postpaid....$4.95 

Minimum Order $2.00 No C.0.D.s 

Satisfaction guaranteed or your money _ back! 
ILLINOIS ORDERS .. . Please include sales tax. 

CRYSTALS INCORPORATED 
ODELL, ILLINOIS 

For further information, check number 28 on page 206. 

How much for TOP 
PERFORMANCE 
AND THE FINEST 
MATERIALS, TOO? 

ONLY $158.00 
f.o.b. AP.—N.J. 

Wanna write in- 
stead? Complete 
Teck. info. free! 

ASBURY PARK 2, NEW JERSEY 
Telephone: PRospect 5-7252 

Stolen as usual from 

LLL HEALL 
Wash. D. C. Mobile Radio Club 

Every now and then we get squeezed for 

space in CQ and have to bump something .. . 

like the Puzzler last month. So, back to busi- 

ness. There were four problems in the Sep- 

tember issue . . . well, three anyway. #1 was 

easy, but dirty. He was a midget and couldn't 

reach the elevator button for the 20th floor 

so he pushed 18 and walked the rest of the 

way. #2: They started with $39, $21, and $12. 

Bey 
Now, to get you on the hook again, here 

are some more Let’s start easy, eh? No. 1: 

You have a box of 6-32 nuts and place them 

in three piles. In the first pile place one-sixth 

of the nuts, in the second place a certain 

number of fifths, which leaves six nuts for 
the third pile. How many did we have? 

And No. 2: 
Peta ONL Ee (Ce te 

x O* 

xk * 

a a 

7 * * 

* m 

Rest up on No. 3. If you screw an electric 
bulb into a socket by turning the bulb toward 
the right with your right hand, which way 
would you turn the socket with your left hand 
to unscrew it while holding the bulb station- 
ary? 

Tired of formulas and living on ur roof? 
Wanna enjoy ur hobby and live-a-little too? 

If so, latch onto and install a 
TELREX TB2E-10-15-20. 
It’s the only no-compromise 
one-transmission line “Tri-Band” ® 
providing satisfying top-man- 
on-the-frequency results 
on 3-bands with a genuine 
gain of 5.5 db and a F/B ratio 
of 19 db, without traps to 
break down, or tricks and 
formulas to fiddle with! 

TV & COMMUNICATION 
ANTENNAS 

For further information, eheek number 29 on page 206. 
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w/ 
deluxe Cascode & 6 Meter 
i 

Here are the All New 

Converters 

. A new concept in VHF converters 

%& Variable R.F. Gain to reduce cross modulation 3 

r 
% New high frequency xtals * Isolated H.F, oscillator 

, & Tunable antenna traps to reduce unwanted feed thru 

| je Cascode R.F. Amplifier for low noise 

% Isolated oscillator circuit to minimize spurious 
4 response 
Mi) 

% Variable RF gain 

Tunable IF traps 

*% 6 CB 6 low noise pentode mixer 

* 6 BZ 7 Cascode low noise RF 

_ db over noise 
Low noise—(2 Meters) 4 db (optimum noise figure for 

_ max. sensitivity) 
Rejection of spurious responses 
reedom of overload—(cross modulation) 
_ow cost 

At Your Dealer, THE EQUIPMENT CRAFTERS, INC. 
or Write 

523 WINNIE AVE., RIVER EDGE, NEW JERSEY 

For further information, check number 16 on page 206. 
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Contest [from page 196] 

successful that it was decided to make it a 
contest. For full details see our next issue. 

DARC WAEDC 

This year the DL/DJ gang have cut their con- 
test time down to one week end for each sec- 
tion. With so much contest activity now on the 
calendar, we think this was a wise move. 
CW operation will be on 5 bands; 10 thru 

80, with QTC traffic like in last year’s contest. 
Phone will be confined to only 3 bands; 10, 15 

and 20, with no QTC traffic. Full rules in our 

December issue. 
That’s all for this month fellows. Don't for- 

get, four trophies will be awarded in this year’s 

contest. One for the highest Phone All Band, 

Single Operator score, donated by W2IOP. 

One for the highest CW All Band, Single Op- 

erator score, donated by W2SKE. One for the 

highest Phone All Band, Multi Operator score, 

donated by K2AAA and one*for the highest 

CW All Band, Multi Operator score donated 

by K2GL. Good luck and see you pile-up the 

last week end in November. 
73, Frank, WIWY 

Statement of Ownership 

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS AMENDED BY THE ACTS OF 

MARCH 3, 1933, AND JULY 2, 1946 (Title 39, United States Code, Section 2383) SHOWING THE 

OWNERSHIP, MANAGEMENT, AND CIRCULATION OF CQ, published monthly at New York, N. Y. for 

October 1, 1957. 

1. The names and addresses of the publisher, 

; 2. The owner is: (If owned by a corporation, its name and address must be stated and also 

immediately thereunder the names and addresses of stockholders owning or holding 1 per cent or more of 

editor and business manager are: Publisher: Sanford 

R. Cowan, 6 Embassy Court, Great Neck, N.Y.; Editor: Wayne Green 300 West 48rd St., New York 36, 

N.Y.; Managing Editor; none; Business Manager, David Saltman, 1878 Harrison Ave., New York 53, N.Y. 

total amount of stock. If not owned by a corporation, the names and addresses of the individual owners 

must be given. If owned by a partnership or other unincorporated firm, its name and address as well as 

that of each individual member must be given.) Cowan Publishing Corp., 300 West 43rd St., New York 

36, N.Y.; Sanford R. Cowan, 6 Embassy Court, Great Neck, N.Y. 

8. The known bondholders, mortgagees, and other security holders owning or holding 1 per cent or 

more of total amount of bonds, mortgages, or other securities are: None. 

4. Paragraphs 2 and 3 include, in cases where the stockholder or security holder appears upon the 

books of the company as trustee or in any other fiduciary relation, the name of the person or corporation 

for whom such trustee is acting; also the statements in the two paragraphs show the affiant’s full 

knowledge and beliefs as to the circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as trustees, hold stock and securities in a 
capacity other than that of a bona fide owner. { 

(Signed) David Saltman, Business Mgr. 

Sworn to and subscribed before me, this 20th day of September, 1957. 

WILLIAM M. FORGIONE, Notary Public 

(commission expires March 30, 1959) 
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HAM REGISTER 
37 S. 6th St 
Indiana, Pa., U. S. A. 

(C.O.D. only in U.S. and Pos.) | 

| 
Please fill my order for ( ) copies of H. R. at $5.00 | 

| 

| 

<2 e—mwrr A mn Vr 
> = 
(rd 

each. ( ) Pmt. herewith,( ) Send C. O. D. I must 
| be pleased or book will be returned in 10 days for 

refund of purchase price. 
Name 

| Address 

For further information, check number 31 on page 206. 
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THE NATIONAL 

NC-109 
A modern, low-cost receiver with 

an exclusive ‘‘Microtome’”’ crys- 

tal filter and separate product 

detector for CW and SSB re- 

ception. Includes large ‘‘S”’ 

meter, 4-band coverage (540 

ke. - 40 mce.), voice, CW or 

SSB reception. Bandspread cali- 

brated for 10-80M. 11” lucite 

slide-rule dial, accessory socket 

for external adapters and other 
accessory devices. 11 tubes in- 

cluding rectifier and _ voltage 

regulator. Two tone metal cabi- 

net with chrome trim measures 

16-13 /16 x 10 x 10-7/8’’. Weight: 

35 Ibs. 

Only $1620 per mo. 

$199.95 Amateur Net 

$20.00 Down 

AND THE WORLD FAMOUS LI 
OF 

Globe Transmitters 
Globe Chief 90—$ 67.50; $ 5.47 per mo.; Kit: $54.95 

Globe Scout 680—$109.95; $ 8.91 per mo.; 

@ Globe Champ 300—$449.00; $25.14 per mo.; Kit: 

Globe King 6vv£--$725.00; $40.60 per mo. 

4 Send €o; Complete Brochure! 

1 pe aloe reee be eee lien a pomp hg re are er cred 

Send complete info on: [] National Receivers 

Transmitters! Send FREE new catalog. 

THE NATIONAL 

these fine ‘ 

NATIONAL RECEIVER 
Are in Stock at 

WORLD RADIO 
“the place to buy!” 

NC-188 

A top-quality, low-cost receiver, directly calibrated for the 

4 general coverage ranges and 5 bandspread ranges for the 

amateur bands (80-10M). Also covers 540 ke. to 40 me.; 

voice or CW. Features include calibrated bandspread for 10, 

11, 15, 20, 40 and 80M; separate tuning capacitors, knobs 

and scales for general coverage and bandspread; large easy- 

to-read 11” slide-rule dial, and front panel ‘‘S’’ meter for 

signal strength indication and more accurate tuning. Size: 

16-13 /16 x 10 x 10-7/8”’. 

$159.95 Amateur Net 

$16.00 Down 

NE 

1958 CATALOG 

Thousands of top 
items for hams, hi- 
fi-ists, experimenters 
dealer-serviceman. 
Over 200 pages. 
Hundreds of illus- 
trations. Write 
today ! 

Scout 66: 
$99.95 

$375.00 

CU WRL 

] WORLD'S MOST. PERSONALIZED ELEQTRONIC SUPPLY HOUSE 
a <= 

NAME 
if LABORATORIES 

. PH, 2-0277 

3415 W. BROADWAY COUNCIL BLUFFS. 

For further information, 

lOWA 

ADDRESS 

CITY & STATE 

check number 32 on page 206. 
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CUT 
CHASSIS 

HOLES 
FAST! 

ROUND SQUARE KEY 
bh! yl 

Smooth, accurate openings made in 1/2 minutes 

or less with Greenlee Radio Chassis Punch 

Quickly make smooth, accu- 
rate holes in metal, bakelite, or 
hard rubber with a GREENLEE 
Chassis Punch. Easy to operate 54 
. .. simply turn with an ordi- 
nary wrench. Round, square, 
key, and “‘D" types . . . wide 
range of sizes to make openings 
for sockets, plugs, controls, 
meters, terminal strips, trans- 
formers, ee lights, etc. As- 
sure perfect fit of parts and 
Pent rt to ce — Ee 
job. Write for descriptive liter- 
ature. Greenlee Tool Co., 2371 ew 
Columbia Ave., Rockford, Il. 

For further information, check number 33 on page 206. 

ENJOY Automatic AUDIO CONTROL 

*Pat. Pending 

MODEL LF-2 @® High Average 
@ 25 db of Low Distortion Lim- Modulation 

itin @ High Impedance Input 
® High Level, 600 Ohm Output 
@ Low Level, (—35 dbm) Output 
AUTOMATIC AUDIO 
CONTROL for - - 
e@ Amateur 
® Recorder 
® Broadcaster 
@ Communicator 
@ Data Processing 
® Telephone Termination 
@ Public Address Systems 
@ Plant Paging Systems 

*é Lclronic S. stems a ineerin C. | ¥ ¥ g 
90% Cravens Building, Oklahoma City, Oklahoma, | 

Percentage 

9 
® Stops Overmodulation 
e 50 Microsecond Attach 
® Stops Overshoot 
@ 25 Millisecond Release 
@ Produces Consonant Ampli- 

fication 

ee 4 Ree 

{MATER EXPANDER 
Model UE? 
: ca a 

2 es 

For further information, check number 34 on page 206. 

156 © CQ e November, 1957 

The Regency Transistor Converter 

Wayne Green, W2NSD 

This gadget has been around for several 
months, but for some reason I just got my 
hands on one the other day. I have been won- 
dering whether it was any good . . . just what 
kind of sensitivity and selectivity you could 
get with such a small contraption. 

Before I get into the gory details of my test- 
ing (2) let’s see what it is all about. The main 
feature of the ATC-1 is its size: 44%4” x 342” 
x 414,” a mightly small handful. Weight is 30 
ounces. The power supply consists of three 
penlight cells which plug into the back of the 
unit (confounded cells cost 15¢ each these 
days, used to be a nickle). There are two 
jacks in the back, one to plug the antenna into 
and the other connects to the receiver. If you 
are going to use it in the car (a good idea) 
the installation only takes a couple of seconds 
since the car antenna plugs right into the ATC- 
1 and the supplied cable plugs into the car 
receiver. 

There are five controls on the converter: 
band switch, tuning, antenna trimmer, Q-Mul- 
tiplier, and mode switch (off-AM-CW/SSB). 
The five regular amateur bands are covered 
with full band-spread tuning, like the G-66, 
NC-300, etc. The Q-Multiplier provides for 
variable selectivity plus BFO for cw and SB. 
So much for that, now ... how does it work? 
Well, I tried it with three different broadcast 
sets. First I plugged it into the radio in the 
car, tuned to the 1200 kc output of the ATC-1 
and tuned the bands. Say, you know this thing 
really works. An NC-300 it isn’t, but it cer- 
tainly compared favorably with some of the 
cheaper receivers I have run into recently. 

Next I connected it into a small broadcast 
set in the house and got a heck of a kick out 
of having, essentially, a complete communica- 
tions receiver in my hand. It worked! I tuned 
in the phone and CW signals easily . . . and 
even got fairly expert at unscrambling the SB 
gang. 
My final test’ was with the Regency transis- 

tor broadcast receiver. I didn’t expect to get 
much from this since there was no mention of 
this combination in the literature . . . and if 
it worked I couldn’t imagine them keeping 
still about it. Sure enough, it didn’t work. I 
wrapped a few turns of wire around the an- 
tenna coil of the BC set and hooked it in, but 
the gain was too low for any but the really 
strong signals to pump through. I could hear 
all the locals fine, but the UA’s were weak, 
verrry weak. So, back to the car with it where 
it really pulls ’em through. 

You can bet that I'll take this pocket (?) 
communications converter with me on all trips 
so’s I can keep an ear peeled on the bands. 
Now, if only someone would come up with a 
rig that size! : a 
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Engineering Limited “DISCOVERY: RACIAL, 
ELECTRONIC BAND SWITCHING e ELIMINATES SWITCH CONTACTS 

Electronic Band Switching .. . a new discovery . . . makes for extreme stability by 
eliminating the usual switch contacts, complex gear trains and their backlash, and 
permitting much simpler mechanical construction. 

OTHER FEATURES: 
Tunes from 500 kc to 30mc in 30 bands, with an adapter available to extend 
the range down to 12.5 ke. Each band covers over 60 inches of dial, giving 
over 6” tuning for each 100 ke band .. . the widest bandspread ever pro- 
vided by a communications receiver! With this bandspread it is simple to set 
the dial within 200 cycles of a desired frequency. 

e Extreme sensitivity: 3u.v for 20 db S/N ratio (30% modulation) 
e Six position variable bandwidth: 100, 350, 750, 1200, 3000, and 8000 cycles. 

e Crystal calibrator built in 
e Built-in loudspeaker plus three separate outputs for external speakers 

e Noise limiter and ‘’S’”’ Meter 
e Very low re-radiation, negligible spurious responses and low 

cross modulation 
e Cast chassis for rigidity and stability 

e Plus scads of other features 

BRACKNELL - BERKSHIRE 
Telephone: Bracknell 941 

+065 Mels. Baia Cables/Grams:; Racal Bracknell Berks. 

40.5 Mels. North England Agent: 
as Farnelt Instruments Ltd., Hereford House, 

69°5 Mc/s. 
North Court, Vicar Lane, Leeds 2 

37.5 Me/s. Telephone: Leeds 32958 

peel IN CANADA — WRITE 
sre MaMa: INSTRONICS LTD., STITTSVILLE, ONT. 

For further infomation, check number 35 on page 206. 
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CAPACIHAT 
a ten inch aluminum wonder-disc 

Give your Mobile-up to 20% in- 

crease in radiation. Improves any 

Mobile signal. Fits any standard 

antenna, special model for fiber- 

glass whips (on request). Makes 

whip tunable over entire band, 

simply move hat up or down whip 

to change frequency. Allen wrench 

supplied. 

Aero-dynamically designed 

for minimum antenna sway. 

To retain antenna resonance 

with the Capacihat turns 

must be removed from the arse 
eS antenna coil. The power 
= , 
SS normally lost in these removed 

= 
e . 

e 

— turns is then radiated into the air 

WU instead of burned up in the coil. 

Order now, only $3.00 each cash, 

check or money order. 

HALNOR ELECTRONICS 

831 Alta Vista Hollywood 46, Calif 

For further information, check number 36 on page 206. 

CALLING ALL HAMS! 
Individualized with your own call letters 

Personalized hand made accessories for 

the Ham who displays his call with pride. 

A quality line of jewelry made of precious metals. 

TIE CLIP 
Sterling silver or 
1/20 12K gold filled 

$7.50 

Solid 14K gold. 

$45.00 

CUFF LINKS 
Sterling silver or 
1/20 12K gold filled 

$16.00 

TIE TACK All prices include 

available in solid Federal and local 
14K gold only. taxes and Postage. 

$12.50 No C.0.D.’s 

Order yours now to insure delivery before Christmas 

“and don’t forget that ham buddy of yours’ 

WILLMART JEWELRY CO. 
4278 Bedford Ave., Brooklyn Phone NI 8-8492 
For further information, check number 87 on page 206. 
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Phony? [from page 121] 

(often with his own equipment too!) he had 

become the most valuable asset to his nation 

in time of peril. In the first World War the 

story was the same on a smaller scale, and the 

history of ham radio will reveal cases of old 

time hams tracking down enemy radio stations 

located in the USA. 

And now, visit any of these hams of yester- 

year and you will find that gatherer of tin foil 

and stolen window panes, and the man who 

robbed the copper tank from the flush toilet in 

a vacant house in order that he could build a 

two inch copper ribbon spark oscillation trans- 

former; all of them are using commercial 

equipment, some completely, others partially, 

Commercially manufactured receivers are in 

use almost without exception. The urge to 

change a receiver is never as frequent as the 

building of a new transmitter, or some different 

tvpe of antenna. 

The receiver situation is virtually static; a 

good receiver will select and deliver signals 

to your satisfaction, and there the matter ends. 

With the transmitter it’s somewhat different; 

many still build for a better signal, but most of 

the old time transmitter, receiver, and measur- 

ing equipment builders know when they are 

licked. 

Firstly, the allotted span of life left to a 

large number of two letter call holders is fast 

running out for the time it takes to build a 15 

tube receiver, or a TV-proof, complex, all- 

band switching transmitter. 

Secondly, no ham can ever hope to build a 

rig like the jobs turned out by commercial 

firms who have a million dollar testing labora- 

tory staffed with superbly trained radio en- 
gineers. Untold millions were poured into such 
plants for war purposes, and the product had 

to be good; money was no object. One trans- 
mitter these folks made for Air Force in the 
last war cost the taxpayers $1,200.00 each. 

After the war I bought one, ready to go on 
the air, for the price of $28.00. Its a VFO 
job, zero drift from a cold start, and no TVI. 

It’s been on the air steady for years, running 
around 1500 QSOs per year with no trouble 
whatever. 

As a final parting shot to the fellows moan- 
ing cheater, phony, and the hobby’s gone 
commercial. Those fellows don’t seem to have 
priced the parts for a complex item of Ama- 
teur gear. Then when the thing is built there 
would be months of chasing bugs out of it be- 
fore it would work anything like the com- 
mercial transmitter mentioned above. 

So—if you don’t want to admit you are 
licked and have lots of money, months of 
spare time to work at your hobby, there is 
nothing stopping you from still qualifying as 
an Amateur Radio Constructor. | 



1. Do you wish to extend your experience 
in electronics systems? 

2. Would you like to instruct others in 
advanced fire control systems and labora- 
tory techniques? 

3. Would you like to handle a responsible 
position representing a leading electronics 
organization? 

4.Do you believe that you can accurately 
relate your findings and studies in tech- 
nical language? 

s.Are you interested in analog com- 
puters, digital computers, power supplies, 
transmitters, receivers, and microwave 

antennas? 

6.Do you enjoy working with people? 

If you can answer ‘‘yes” to four of the 
above questions and have an Electrical 
Engineering or Physics degree, chances 
are that you can qualify for one of the 
several engineering positions in the 
Hughes Field Engineering department. 

In addition to giving you well-rounded 
experience in electronic systems and con- 
trols, Hughes offers you training at full 

salary, moving and travel allowances, per 
diem expenses, and many other benefits. 
For further information write Mr. W. A. 
Barnes at the address below. ‘ 

RESEARCH & DEVELOPMENT LABORATORIES 

SCIENTIFIC STAFF RELATIONS 

Hughes Aircraft Co., Culver City, Calif. 

For further information, check number 38 on page 206. 
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LEARN CODE 

THIS MODERN SUCCESSFUL WAY! , 

TEN LESSONS 
ON 5 RECORDS 

78 RPM — Non-Breakable 

— ee 

i 

Handsome sturdy Album with 
five records and 20-page 
Home Study Instruction Book 

3780 
Net 

—— a © mew aE em ee 2 

% 

Latest in scientific code teaching! This SMITH System 

uses proven EYE & EAR Method, with carefully gradu- 

ated lessons based on military teaching procedures. 

Study at home, learn up to FIFTEEN WORDS Per Min- 

ute — Fast! 

SINGLE RECORD 
10-LESSON CODE COURSE 
33-1/3 RPM - Long Play 

12” LP Non-Breakable Rec- 
ord, contains all ten SMITH 
Code Course lessons on two 
sides. Complete with 20-page 
SMITH. Instruction book, in | 

Send Check or M.O. with order, we'll ship Prepaid i 
anywhere in USA. You'll be delighted with these 
records, or your money refunded! i 

a » NATIONAL Radio Parts Distributing Co. 
L. 572 ALBANY AVE. * BROOKLYN 3,N.Y. ff 

JR tomer Bk 2 ae m= ee a a. a 

For further information, check number 89 on page 206. 
A SCT ST a SS. Ca I a eu a 

EASY TO LEARN CODE 
Itis easy and pleasant to learn or increase a 
speed the medern way — with an Instructo- 
graph Cede Teacher. Excellent for the 
beginner er 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 ORM, beats having 
someone send to you. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher liter- 
ally takes the place of an operator-instructor 
and enab!es 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. 

ARE YOU MOVING? 
!f you expect to move, and IF you know your new 
address now, and IF you don’t want to miss any issue 
of CQ here are three things you can do right now! 
1. Tear your name and address label off the wrapper 

of this issue and paste it in this box right over these 
words, or make a complete and accurate copy of 
your old address label. 

2. Print your name and NEW post office address in 
the lines below: 

(Name) 

(Number and street—or Route) 

(City) {Zone) (State) 

3. Cut out this whole box and mail it to: CQ Magazine, 
300 W. 43 St., New York 36, N. Y 
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Halo 

[from page 115] 

type QSOs while in motion not only on the 

Cape but also in the more hilly Boston area. 

Notably with W1DBH in Arlington, Mass. 

who picked us up 15 miles out and talked us 

all the way into our Boston doorstep despite 

bridges, gas tanks, city buildings, and such. 

Also with W1UBF in Whitman, Mass. and 
with W1CUY in Plymouth, Mass. who re- 
motely directed us through some tricky twists 
and turns to a destination in; that town. 

Epilogue 

While on Cape Cod we had the pleasure of 
giving the novice exam to Parker Boggs, the 
young son of the folks we visited. Three weeks 
later he got his ticket, KN1CZS. On the second 
of August we made another trip to Falmouth 
and set up the halo and the Gonset for his 
temporary use. His second QSO was with 
WN2MFC in Neptune, New Jersey, better 
than 200 miles. SSW 

Valedictory Notes 

(a) Admittedly this halo is no triumph of 
precise design. Anyone who wants to can go 
ahead and optimize it. He can engineer th’ 
be-jeebers out of it and maybe come up with 
an extra db or two. One of the learned breth- 
eren blandly remarked: “So the band was open 
and you had an antenna and you worked 
people.” He is so right; we had an antenna! 

(b) Symmetry, regular spacing, and exact 
dimensions are to be desired but may not be 
too important operationally. The halo’s slightly 
dizzy appearance in the photograph is due to 
the fact that we caught it on a low-hanging 
branch while under way. It ripped the branch 
right off the tree, buckled the %4 inch mast, 
and reduced the halo to the semblence of a 
pretzel. We just bent things back into ap- 
proximate shape and carried on. This hap- 
pened, by the way, before the second trip to 
Falmouth. It still works fine. 

(c) The RCA coils were designed for TV 
reception and are wound with mighty small 
wire. They live quite happily with the Gonset 
Communicator but for transmitters of signifi- 
cantly higher power it might be well to make 
up a huskier set. See any recent edition of 
the Radio Amateur’s Handbook under “Baluns.” 

(d) On Sat., Aug 24, 6:50 PM EDT was 
QSO W3ASD, Smyrna, Del. while mobile with 
Halo and Gonset just South of Boston, Mass. 
Distance 350 miles!! 

(e) The distances mentioned are string- 
distances taken from road maps. They are 
probably OK within 10%. 

(f) THROW AWAY THOSE BUGGY 
WHIPS, BOYS! THE HORSE AIN’T NEVER 
GONNA COME BACK. a 



JUST RECEIVED! ASB-5 'SCOPE INDICATOR 

BRAND NEW, including all 
tubes together with 5BP1 ’Scope 
Tube. Originally used in Navy 
Aircraft Radar Equipment, Easily 
converted for AC operation. Value 
$250.00! 

OUR LOW PRICE $1 5.95 
sida 2S Recent 2 ada seit dala ON) CARR a ek aR 
BC-929 3" SCOPE INDICATOR COMPLETE 

For IFF and Radar Navigation. Complete with all tubes. Used 

Erteeie uae ie $12.95 
As Above, BRAND NUSW.0..c..cccccosssossssssssssssossseessoecccccettseee $14.95 

Ham Special! Famous BC-645 
XMITTER-RECEIVER 

With MANUAL for 
Easy Conversion 

to CITIZENS’ BAND! 

Makes wonderful mobile rig for 420- 
500 Me. Easy te convert for phone or 
CW 2-way communication. This 
swell Tig originally cost ever 
\M000—yours for practically a song! BRAND NEW 
You get it all, in original factory 
carton, BRAND NEW, complete with 17 tubes, leas power 

; supply. Conversion Instructions Included. $29. 50 
Shpg. wt. 25 lIbs.. 
PE-101C DYNAMOTOR for BC- -645, has 12-24V in- $7. 95 
put (easy to convert fer 6 V Battery operation only)..... 
UHF ANTENNA ASSEMBLY, for BC-645.........00.0.000000... $2.45 
Complete set of 10 Plugs 
LOPE CSCO ea ios od casatecteescescascnsvdtasacoosossbectesste: 

CONVERSION POC REET deni gd for 
most useful surplus rigs... roe 2 

SCR-522 FINEST 2- METER RIG! 
Terrifie buy! VHF Transmitter-Receiver, complete with all 
components. 100-156 Me. 4 ehannels, Xtal-centrelled. Amplitude 
modulated volee. They’re gelng fast! Excellent eondition. 
SCR-522 Transmitter- Snicket meopeiete! with all $33 33 
18 tubes. oem Es PATION: es peeeelal . 

BC-906 FREQ. 

METER—SPECIAL! 
Cavity type, 145 to 235 Me. 
BRAND NEW in original 
actory packing, complete with 
xtenna. Manual included 

na poet aeeeccoses coccsc esses 

DYNAMOTOR VALUES! Excellent BRAND 
DM-33A DYNAMOTOR, 28V 5A wo with 575V @ 
.16A output; 28V 7A input with 540V 225A $1 95 
output. excel nt sed. vite a ee eee 
As above, BRAND NEW. .........-ccccsccccsceneerteesssstererecesenenies $3.95 
SBT BRIDO YE Nat SUSMIN TE? NAN DANY Lipessreccrses ares oer cecasetises saeh ten 
DM-32 Type DYNAMOTOR, input 12V @ 2.44 
output 250V @ .060A. BRAND NEW...........-........- $5. 95 
ee 
DYNAMIC HANDMIKE with ‘‘Press-to-talk’’ 
Switch, cord and pluse—BRAND NEW only $2.95 

FAMOUS BRAND HI-FI DYNAMIC HEADSET WITH 
LARGE RUBBER EARCUSHIONS 

Freq. Range: 40-14,000 CPS. No distortion. 
BRAND NEW. Value S45: 00 Feit Sav oxcenrcecsncse ces oases e 

DYNAMIC HEADPHO » 600- ona impedance, with large 
hone cushions, cord and phone p ug HAND NEW: Special cin sciatica den cheiedl $3.95 

SSAC RAID TO ai ETE Ri rare ane ton cteestosannete satelnet $1.79 

RANGE BEAM FILTER 10290 cycle acceptance $1 95 
or rejection. With PL55 Cord and Plué......................+ 
Be Bere a Ps LOI ese essa os Serta rans oeecaseteceodessnnaekaceans our low price $.79 

CD-307A Cords, with PL55 plug and JK26 
RPSECNC me apie icte ctr sencavetesetacsscToveecuavvcersesencecnssseneesete -99 

RADAR ANTENNA AS-N/AP-3 
18” reflector, complete with 24 V.D.C. motor, 

position indicator and wave guides. BRANJ) 
NEW. Our low Pprice.........:....cccccceer $12.95 

2 VOLT BATTERY "PACKAGE" 
1—2V. 20 Amp. Hr. Willard Storage Battery...............00... $2.79 
1—2V.. 7 Seong Synchronous Plug-in Vibrator...............0.... 1.49 
1—Quart Bottle Electrolyte (for 2 CelIS)............ceeceeseeeserees 1.45 
ALL BRAND NEW! Combination Price............0..0000.00000. $5.45 
Willard 6-Volt Midget Storage Battery 3 Amp. Hour. BRAND 
NEW gio x 1-13/16" x 2%”. Uses Standard Aa 

nly $2. 

LORAN APN/4 
OSCILLOSCOPE 

Easily converted for use on 

radio-TV Service Bench! 

BRAND NEW 
Completely Assembled 

Supplied with 5” 
Scope type 5CP1.....° Ase $1 5. 95 

~SCR-274 COMMAND EQUIPMENT  __ 
ALL COMPLETE WITH TUBES Excellent Brand 
Type Description Used Used NEW 
BC-453 Receiver 190-550 ae ae eens $11.95 $14.95 
BC-454 Receiver 3-6 Mo . eee Ek 8.29 11.95 
BC-455 Receiver 6-9 MC ..... 5.20 7.95 9.95 
BC-456 Modulator. ........ Ras ckee testa anteberess 2.24 2.75 4.24 

BG-457 TRANSMITTER—4-5.3 a complete with $7 88 
all tubes and orystal. BRAND NEW......,.......:sccccccscceseeceees ® 
BC-458 TRANSMITTER—5.3 to rh Me, complete $7 88 
with all tubes and crystal. BRAND NEW...............c:0000- ® 
BC-459 A ONSMLUDER 71. 9.1 Me, complete $11 95 
with all tubes and crystal. BRAND NEW................- 
ARC-5/T-19 TRANSMITTER—3 to 4 Mc. BRAND $8. 88 
NEW, complete with all tubes & crystal...............c0...:000-- 

110-VOLT AC POWER SUPPLY KIT 
FOR ALL 274-N and ARC-5 RECEIVERS 

Can be assembled quickly and easily, on predrilled chassis. 
Plugs into the rear of any model 274-N receiver and de- 
livers 24 volts as well as “‘B’’ voltage. No wiring changes 
needed. This is a substantial kit of QUALITY Parts— 
custom fitted—no cutting or trimming. Don’t be fooled by 
flimsy unsatisfactory imitations! ana kit of MST; 95 
parts with metal case, Instructions... 
Wired, Tested, Ready to Operate... Re eee ae ee $11.50 

SPLINED TUNING KNOB for 274-N Bey EE. 49c 
Fits BC-453 BC-454 and others. Onlly....... 0.00.00. 

234-258 MC RECEIVER 
BRAND NEW 11-tube UHF 
Tunable Receiver with schematic. 
Only a few at this low price! 
Complete with tubes. $9.99 

With 28V 1.6A Dynamotor, com- 
plete. fee ee $12.98 

110 VOLT AC fee ere 
KIT for above .......... SOs7 

ARC-5/R28 RECEIVER 2-meter Super- 
het, 100 te 156 MC in 4 crystal channels. 
Complete with 10 tubes. $20 45 
BRAND NEW _ ...... cece ° 

{10 V AC power supply kit............ $9.75 

ARC-5/T23 TRANSMITTER companion 
faa abore ND a 2-832A and 2-1625 
ubes com- 

plete with tubes .........0..0....... $1 9.95 

ARG-5/T23 TRANSMITTER 
Excellent used, less tubes... .........ccccccsscccscesseece,,,,cesesees $5 95 
BRAND NEW, 

ARC-5 MARINE RECEIVER-TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 Mc. ’ 
BRAND NEW with 6 tubes... ceccccescececescee cesses $16.95 

ney Type Comm. Transmitter 2.1-3 Mc $1 2 45 
BRAND NEW with 4 tubes and Xtal........ Wate, Boh hore e 

DYNAMOTORS fort Above 22500) ae I eee ee $4.95 

B-659 TRANSMITTER & RECEIVER 
a ig ae fe ee Two prcselectod srannels crystal controlled. 

(0) watts mplete with speaker, tubes 
Excellent Used .. ‘ N: $14. 95 
POWER SUPPLY for ‘above, ‘17 Vv 60° ‘Cycles. “AC. Excellent 
UCSs i eestor ree eres Sere eee a eres Pie tem Ran tole ae area $16.95 

POWERFUL MAGNET 
Approximately 1800 Gauss. Terrific Value 
ie low price! $7.95 

BC-442 ANTENNA RELAY 
Wonderful Value! Consists of 3% amp 2” 
2” RY Ammeter (antenna current indicator, 

0-10 scale. Transmitter-Receiver Switching relay, in aluminum 
case with associated components BRAND NEW.................. $2.24 

WRITE FOR FREE COMPLETE CATALOG! 
———— a aeianaeparinnsiseediicm 

Please include 25% Depesit with order — Balance C.0.D. we 
HANDLING CHARGE on Orders under $3.00 MINIMUM. All 
Shipments F.0.B. Our Warehouse N.Y.C. 

Radio Supply Co. 
Ge iG Telephone: ue vee 

53 Vesey St., New York 7, N. Y. 

ee 



with a perfor- “ 
mance __— rating 4 
never before 
possible. DOW-KEY 

ANTENNA SWITCH 
MODEL DKC-TR 

The DKC-TR features a gain of Zero db at 60 me 
to plus 6 db at 3.5 mc. Can be close-coupled to the 
transmitter for easy, compact installation with a 
Dow DKF-2 connector. Instantaneous recovery 
powered from transmitter accessory terminal. 
Matches 52 & 72 ohm impedance without inser- 
tion loss. Handles one KW with ease. 
POWER SPECS: B plus 125-150 volts, consump- 
tion at 125 volts, 6.2 mils; .450 amps at 6.3 volts; 
uses 6AH6 tube. 

GUARANTEED! Fully backed by factory warran- 
ty for unit replacement. 

DOUBLE MALE-CONNECTOR (DKF2) for 
mounting relay directly onto output of transmitter. 

See your local electronics dealer or write 
direct for complete specifications. 

PRICE, $12.50 
(price subject to change without notice) 

DOW KEY CO., INC. 
WARREN, MINNESOTA 

For further information, check number 41 on page 206. 

TELEWRITER CONVERTER 
FOR RECEIVING 

RADIO TELETYPE 
To receive amateur or commercial teletyped 
messages by radio, you need the following 
equipment: (1) Good communications re- 
ceiver. (2) A TELEWRITER CON- 
VERTER which plugs inte the receiver 
phone jack. (3) A Polar Relay which 
plugs into the back of the Telewriter Con- 
verter. (4) A small 12 ‘volt, 60 ma, d.c. 

i power supply, to operate the selecting mag- 
net(s) in the teleprinter machine. (5) A teleprinter (teletype) 
machine, whieh is an electric typewriter controlled by radio signals. 
(Used teletype machines are available from $75 up.) Telewriter 
Converter $89.50. Polar Relay $14.75. For additional information 
write: Tom, WIAFN. 

ALLTRONICS — HOWARD CO. 
Box 19, Boston 1, Mass. Tel. Richmond 2-0048 

2, 6, 10 — Meter 

MOBILE EQUIPMENT 

MOTOROLA, R.C.A., G.E., LINK, etc. 30-50 Mce., 

152-172 Me. Used Commerical F.M. Communications 

Equipment Bought & Sold. Complete two-way sets 

meeting F.C.C. Licensing Requirements for taxi- 

cabs, Police, Fire, etc. $169.00 and up. 

Motorola F.M. Receivers, Double 
WONVELSIONOM te ie ih iow ik ge cote eee ka $55.00 each 

Motorola F.M. Transmitters..... Rtas ee 45.00 each 

COMMUNICATIONS ASSOCIATES 
267 Washington Street, Dorchester, Mass. 

Telephone: AVenue 2-8088 
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Vertical [from page 69] 

supports except the one at the base which is 

aluminum and provides the electrical connec- 

tion for the added antennas. The supports are 

conneeted to the 40 meter vertical with TV 

antenna hardware. In my case I used bakelite 

strips for the upper supports and merely bolted 

the elements to them. Construction of the sup- 
port brackets can be seen in fig 2. 

Antenna lengths should be taken from the 
Handbook to enable the builder to get best 
results in the parts of the bands intended to be 
used most frequently. Lengths given in fig 1 
are approximately for the centers of the bands 
taking into consideration the 4 inches added 
by the metal base support for the 10 and 20 
meter verticals in my installation. The lengths 
would vary with the type of construction and 
the spacing between antennas. 

VERTICAL VERTICAL 

SUPPORTING BRACKET: 

Fig 2. Construction of the supporting brackets 

as “D’” used at W6CVW. The horizontal cross 

member as shown in Fig. 1 is made of aluminum 

for the base and an insulating material for the 

remainder. 

The s.w.r. was reasonably low with the ele- 
ment sizes and RG-8-U co-ax used here. Field 
strength meter readings revealed a marked in- 
crease in low angle radiation on 10 and 20 
meters compared to the 40 meter vertical alone 
as a radiator on these bands. 

The 40 meter drooping radials seem to 
suffice for all bands, but it is conceivable that 
some improvement would result in adding 10 
and 20 meter radials in parallel with the ones 
for 40 and making them 2.5 percent longer 
than the vertical elements. I can’t see where 
this added refinement would be of much ad- 
vantage where buried or grounded radials are 
used. ; 

In cases where the base of the antenna is 
not very high it would be worth while to raise 
the maximum current portion of the 10 meter 
and possibly the 20 meter antennas. This can 
be done quite easily by making the radiators 
5/16 wavelength long instead of 1/4 wave and 
series resonating the antennas at the base with 
variable condensers. A 50 ppfd variable will 
do for the 10 meter antenna and about 75 uyfd 
should handle the 20 meter radiator. The 
lengths would be approximately 10 and 20 
feet respectfully. 

Naturally many improvements can be made 
on this basic idea and although no provision 
was made for 80 meters I felt that the added 
usefulness of my 40 meter vertical was well 
worth the time spent on the modifications. 

,. 



NEW LOW PRICES! — EFFECTIVE NOVEMBER Ist 

COMMAND TRANSMITTERS & RECEIVERS 
ARC-5 and SCR274 as 

available 

BC 455 
XLNT... $5.95 

Repacks... $7.95 Repacks... 
Receivers, w/o dynamotors 

Bs25) Marine, 155-8. MC, mew obec ioccecscncd icc cacecl ube acbees pA 
R-26 or BC-454, 3-6 MC, used $6.95. Depot eae 7.95 
R-27 or BC-455, 6-9.1 Mc, used $5.95. Depot Repacks... 7.95 
Re 2B Fe 100STSE SMC ORKIE el oe eon iccceneele ces 13.95 
R-4/ARR-2, 234-258 whe ag yl lid Ma eas 
w/tubes, used .... BEM dee eee 4.95 

Receiver Spinner nD RS een cote eek ene ak ea. .69 

Transmitters, w/o modulator or dynamotor 
T-18 Marine, 2.1-3 Mc, as is, w/tubes, 3.95, used 4.95, 

DOXOGiaere sneer tt ee ne Me DH Pe ho ee A od Ee 7.95 
T-19, 3-4 Me. as oi WUD Es, 6.95, used 7. 25 NOW: Sone 8.95 

T-22 or BC- 459, " 0:1 Me, ‘as cine ‘w/tubes 3. 95, “used 5.95, 
DSXOU teeters eter ct ee Tai aT aul fas Ne aoe nn he 8.95 

T-23, 100-156 Mec, xmitter used, 13.95, xhitclan ee 14.95 
Special—! R-28 Rec. & | T- 23 xmitter both eh. cee 25.95 

Misc. Command Equipment as available 
Receiver dynamotors 28V, usedio.ccc..cccccccccccccssesescsssesssvevessee $ 1.00 
BC-456 SC Mod. w/tubes, new 4.95, used 3.95 
MD-7 ARC-5 Pl Mod w/tubes less dyn. 8.95 

28 v dynamotors for above UMit.....c.c.cecccccccsccsssesoees 3.00 
SUN CO MMALACK pe MOW oie sates i356. teecton ath cde ocscuvescbsess 2.49 
C38 ARC-5 Control Box... 1.49 
CSU mARG=<5 Control BOX saree sh see ic senscd ones 4.50 
Radio Compass Ind. I82A With Selsyn...w...ccccceese 8.95 
HARI DEIG) ERR 8 BUSTY i ey eve (eae fain ee rae ES rd 2.49 
New 24V Trans. 1A 3.50 
Plugs for rear of receiver 1.00 

{10 VAC power supply for ARC-5 & 
274N Recvrs kit 8.95, Wired & tested 12.95 

Receiver Conversion kit: cont. sche- 
matic, BFO Sw, 25 K Pot. phone 
jack and knob, with instructions...... 1.95 

{625 Tubes, for trans # mod, 50¢......3/1.00 

POWER DRIVEN ANTENNA REEL 
% HP G.E. Motor—12-24 V. Removable 6” Reel. Cam worm 
gears, bevel gear, Solenoid clutch. In gear only when current 
on. Operates clockwise or counter clockwise. Ideal for power fish 
line, opening or closing doors, auxiliary power take-off. Can be 
used as buffing machine or for dozen of other uses. ; 
NTA WES Ov 5 Te Aa Ue aR ae aN ee New $4.95 

Popular Dynamotor Specials 
DM-34 Recvr. Dyna. 12 V in 220 @ 80 ma out. new 4.95 
DM-42, 12 V in. out 1000 and 500, ea at 215 Ma. used 12.95 
DiMesonel 2 Varin: ‘6O00Nat 200) May out Xintl secs 12.95 
Wincharger Dyna. 12 v in 440 @ 200 MA Out, new........ 12.95 
BD-69 Rec. Dyna. 14 v in, 220 at 80 MA out, new....... 9.95 
PE-73, 24 v in 1000 at 350 Ma. out. New 8.95, used.... 6.95 

BC-357 Radio Beacon Receiver 
62-80 Mc. radio controlled receiver. Contains 19,000 ohm plate 
relay. Power requirements are 24 V. AC. @ .5 ‘Amps. and 220 
V. DC. @ 20 Ma. Swell for Garage Door Opener, Receiver, 
and other remote control installations. 
ESPATIGUIN OW de ccrerats-chcncSearaa fr bcnvssioceattorcs csctectioscsssvosDocatusteteasirumtacsc. $4.95 

{2 V Heavy Duty Solenoid. New...........cccccccceccsceeeeeeee: $ 1.49 
MOS MMU Oss INOW = eee noose cetecn coos eenesen seen: $1.25 ea. 3 for $3.50 
BTS STUB OS te NOW... roses, seoetesscacesststvccbiccs atdsedoenss $1.49 ea. 2 for $2.75 
826 Tubes. INOW pereesties teen treneeeetececeeacpeescaseasie 89¢ ea. 3 for $2.00 

98000 to. DS008 KC rene seer Used: $34.95 

eae ay Tubes 
5HP4 or 5CPI eh eeveseese New 1.98 
CH ELEY § “iyi rbiats wate ei ie RRs een ee eee, ape Se ks ne New 2.98 

WESTON—SANGAMO 

METERS. ALL NEW 2'' SQUARE 
0-2 Ma 0-300Ma  "_ 
0-5 Ma 0-500 Ma $3.29 ea. 
0-15 Ma 0-20 voc 
0:50 Ma 0-40 voc SPECIAL 
0-100 Ma 0-100 Ma 0-300 VDC 3 for $9.00 
Heavy Duty Collins choke 4 Hy-300 Ma can take 500 Ma peaks. 
LOW recor sane soasaat cu dechaen Sanskgdenutets Get vee Me eS Se 3.95 
Bantam 1-watter, BC-746 plug-in transmitter tuning unit from 
WALKIE TALKIE. 140 mmfd APC type variable cond. plus 
assorted parts including chassis. Builds into low power trans- 
mitter (See CQ March °54) oo... cccccccccccccscccscesscsscssceceeees New, $1.29 
ne SE en a ii oleae ee bet 

OIL CONDENSERS 
2 mfd 5000 vdc new....... $5.95 8 mfd 600 vde new........ 1.49 
2 mfd 1000 vde new........ 1.95 4 mfd 600 vde new 3 for 1.00 
10 mfd 600 vde new........ 1.49 2 mfd 600 vde new 3 for 59¢ 
Mobile Microphones, newly assembled, W.E. D173015 similar 
to the TC-128, push- fale switch, 3 eonds 
5’ eurl, cord, new... Sets gaat gee $3.95 
Chest Mike T-26 w/F1 Button. “New. aeche aboot ehh racine Seen $1.49 
F-f Carbon Mike Element... ccccccccccccseecsscesccccececees 59¢ 
RT-48A/TPX-1 (FF Trans-receiver 157-167MC. Complore with 
Tubes, used, xInt. Makes nice 2 Meter Rig... $12.95 
BC 655 Signal Generator Range J7.5 to 160 Me. “good. for T.V. 
set alignment, use as transmitter fre. checker, 
built in 0-200 Ua. Triplett 2” round Meter. New..............$19.95 
Brand New Headphones, HS-23, 2000 ohms, $3. 95. HS-33, 
600 ohms, Oeolete x with p pand 2 new rubter $4 95 
cushions ....... te voces RAE ARES e 

New small cushions, pr...........cccccsmscscscceee 049 
Used chamols cushions, pr..........ccscccssecooee 049 
New Ig rubber cushions, pr........-..cccccsse. «29 

Brand new impedance matching transformer, plug 
in, 2000 ohms to 600 ohms, takes std 
plug, boxed 69¢ each, 3 foP......0.060.... ...... $1.95 

CD-307A cords, has JK-26 on one end . for phones, std plug other end... _$ 97 
Stewart Warner No 60- os a) Amps, brand ne 

95¢, 6 for ......... fs am 5.00 
Phone-CW Filters, 1020 cycles, on: 5 
with switch FL- 69 FL- 8 

leas -tubes) ands coll vunitSi tana ee ee et 
TU-7, 4.5-6.2 MC; TU-8, 6.2-7.7 Me; TU-9, 7.7-10 MC; TU-10, 10-12.5 MC; TU- 26, oon. 500 ak choles, pega 

for BC-375 transmitter, each... coe ret) 
T-30 Throat Mikes, used, 5 f0m...... occ ccccccccsscscsessssesesccssesssees 1.00 
3’ Mast Seetlons, MS-49 thru 52, 50¢ each. 53 and above, 

75¢ each. Special 1 each MS-49 thru Lr makes 18’ VOKUICAL Bi iaiirsz aseptic So ecsacap eee eae ER EE ORT 2.95 
MN-26C direction finding Equipment 

MN-26C Receiver w. dyna.......ccccccccsce. 14.95 

MN-20E Loop ou ee oe 4.95 , 

MN-52H Az Cont Box...................... 2.95 

All above new, special, { each for.... 21.95 
Antenna Insulators, Bendix MT-48C, 

plated end caps, new I5¢ ea., 10 for 1.25 
Control Box w/5 Ma S meter, special....1.98 
SCR-522, exc. condition. Contains Receiver, Transmitter, 

Modulator, tubes, tunes 100-156 MC, covers 2 m w/o 
MOGiflea LON Ge. eed hee eas ead eas ee ee ee eee 29.50 

O22. . Controle BOX— BCG 2 arent eye ea eee tee ee New 4.50 
New transmitters, GF-11 for 12 volts, or GF 12 for 24 

volts, with tubes and built in modulator—less tuning 
unity. GPatiss $8,905 See oo eee ee Re GF-12 8.95 

BC-223 Xmitter New With all Tuning Units...................... 29.50 

Used W/One Tuning Unit. ccsceeseecccscesece 18.95 
Right Angle Coax Connectors. Type M-359 and M-359A 

(SBA TARP), oi Nte ene, cil came cm see ele Ht neta dis sear ieieaer ae en ee 229 

TG34 or TG10, 1 Hour Code Tapes 
Nol PIO NOS EUS seetn ho teten ite Mi cssctevedit estes tass New, ea. 4.25 

2.00 Minimum Order. All prices Subject to Change without Notice. Canada & Mexico minimum 10.00. Cash 

with Order. Sorry, no COD. California Orders Include 4% tax. Prices FOB Los Angeles. 

SAM'S SURPLUS, 1306 Bond St., Los Angeles 15, California 
For further information, check number 42 on page 206. 
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GOOD BUYS— ALL NEW 
TRANSFORMERS .. . all have 1l5v, 60 cy. primaries Scope 

special; 6.3v/1.8 a; 6.3/0.6; 700 ct/30 ma; 525/5 ma; 2.5/1.75; 

6.3/0.6; 2000 and 3500 volts insulation; upright double shell 

EVDO 1s 0 oD. POUNAS ..:....-.-cnsarsssensassieneosacsencncnensnsacnecscstnansveres (sere $3. 

1600 v/30 ma; 6.3/0.5; HS ...7 pounds... $1.69....2/$2.95 

HV; 4000 volts/10 mils; HS . . . 10 pounds..............-..0--. 3138 

6.3 vct/4.4 amps; hermetically sealed . . 4 pounds........ 1.79 

2.6 v/10 a; 6.4 vet/5.5 a; 6.4 v/l_a; HS 11 Ibs.... $2.29 

6.3 v/1 amp; HV ins; Thordarson T48850 . . 24 lbsise.e $1.4 

120 vet/10 mils; 120 vet/10 mils; HS . yD NOS oe eee 3/$2.45 

FILTER CHOKES . . all are potted types 10 aden ae 

100 ohm; 2000 v RMS test... 30 Tiss ee haat toytectonne 

Dual 2.2 hy/550 ma; 27 ohm: 2500 RMS .. . 40 Ibs... $6.95 

10 hy/150 ma; 160/210 chm; HS... 5 TDS fsccees $1.69....... 2/$2.95 

15 hy/100 ma; 240 ohm; 1500 volt... 3 Ibs..... $1.39....2/$2.45 

ELECTROLYTIC CAPACITORS... . all are can type tubu- 

lars Special dual 8/450; no mounting.................... 0Z 6/95¢ 

Triple 20/400; octal plug in type........... ......- at 
Triple 100/35; clamp mounting inel......... 
Dual 20 mfd/450 volt; 1-hole mounting 
80/450; octal plug-in type 

CATHODE RAY TUBES 5JP2 .. . $3.45 3BP1... . $1.75 

5GP1/5BPIXXxX . . . $2.45; 3FP7 . . . $1.00 postpaid; 

5FP7T ... $1.19 postpaid. ..7BP7.. . $3.95 

MISCELLANEOUS .. . all are excellent bargains . .. try 

some! 456 KC IF's; single air-trimmed ceramic... 8 02.........2/95¢ 

6 pole; 3 position phenolic rotary switch........... 83 o7@........4/95¢ 

Ohmite AB; CU-1031 linear; 10 K ohm................ 2 o2z.... 2/$1.19 

MORE TRANSFORMERS. . . these have 220 volt primaries 

Filament; 10 vct/20 amps; primary and secondary taps allow 

range Of 6 to. 12 VOltS 12. cscs. caccseneteesazes 25 pounds ..... $2.95 

Plate; 1160 vet/710 mils; open frame..................60 lDsises $17.45 

WRITE FOR FREE GOVERNMENT SURPLUS 

BARGAIN BULLETIN 

All prices FOB Sacto; 

We refund any overage 

JOE PALMER 
P. O. BOX 6188 CCC SACRAMENTO, CALIF. 

check number 43 on page 206. 

Send adequate postage; 

For further information, 

~ Compare the Incomparable 

2 ROW N Fold-Over 
_/ TOWERS! 

ca‘s finest and most wanted 
tower for amateur radio use 
- Rohn heavy-duty “‘fold- 
-_ over” towers are built 

especially for support- 
ing amateur beams. 
These towers can 
safely lift the 
equivalent of two 

\, full sized, three- 
Niemen twenty 

‘. meter beams 
stacked plus ro- 

\ tator. Tower is 
-. designed to “fold- 

~. over” to the ground 
for antenna installa- 

tion, changing, or ad- 
justing in seconds. No 
climbing necessary. Get 
the facts before you buy 
. . . then you'll know 

4 why Rohn is best! 

Ameri 
WN 

® Available in 
hot-dipped 
galvanizing! 

@ Fold-Over Tow- | 
ers from 45 ft.— b 
other Rohn mod- | 
els to 300 ft. 

@ Precision made; | 
fully tested; eas- 
ily installed. 

®@ Quality-built — 
gives you the 
most for your fe 
money. 

FREE! Write for literature 
and name of nearest Rohn 
representative and_ source 
of supply. Rohn Products 
are available coast-to-coast. 

For further information, check number 44 on page 206. 
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New QSL’ing Method 

Captain Kurt Carlsen, W2ZXM/M got one 

of the surprises of his life recently when he 

was sailing near Puerto Rico. Shortly after a 

nice QSO with Stan Butryn, KP4AAO, he was 

alarmed to see a helicopter coming in over his 

ship and settling down toward the deck. Just 

before it touched a block of wood painted 

bright yellow was dropped to.the deck and the 

helicopter zoomed away with a wave from the 

pilot. 

card from Stan, the pilot of the helicopter. 

Beat that one if you can. 

New Club Rates Announced 

Have the Secretary of your club drop a 

card to: 
Harold Weisner, Circulation 
CO Magazine 
67 West 44th Street 
New York 36, N. Y. 

and ask for the new Secret Appallingly Low 

Club Subscription Rates. He will try to get 

these to your club while you are still young. 

Don’t forget to give your club mailing ad- 
dress, eh? | 

NC-240D [from page 105) 

catacomb left inside the receiver where it be- 

longs. 
What about sideband adapters for use with 

the NC-240D? No reason why the i-f type 

adapters wouldn’t work well. Being of the 

“rugged school,” the author receives his SSB 

a la b-f-o, and has no adapter. The i-f system 
of the NC-240D is very straightforward, and 
there is no reason why excellent results would 
not be obtained with an adapter. You try it 
and let me know! a 

Filter [from page 81] 

Fig. 5A shows the curve of a filter which can 
be observed to only slightly better than —24 db 
down. Now look at fig. 5B for the same filter 
as seen on a screen to read the skirt response 
better than —45 db down (add —20 db to the 
figures shown on the db scale). 

Attenuator 

SW] with R25, R26 and R27, is an attenu- 
ator setup which changes the input level to 
the vertical amplifier in 20 db steps to make it 
possible to obtain readings over at least at 
60 db range, a degree which should be ade- 
quate in view of the limited ability of most 
amateur linear amplifiers, at the present stage 
of the art, to maintain sideband suppression of — 

Examination of the block revealed a QSL | 
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TU BES Testep Guaranteed 
OUR [2th YEAR IN BUSINESS 

0A2 70 5R4 1.00 bA4 = 3/1.00 i 2.39 
OA3 85 5U4 09 404 69 BI2 3.00 
OB2 -65 5V4 89 luy 1.00 BIg 3.00 
0c3 -70 5Y3 59 12A6 045 814 2.45 
OD3 70 6A7 1.00 I2ZAr7 40 815 2.00 
024 -60 6A8 1.00 §2AU7 64 826 243 
1B3 78 6AB4 59 IZAX/ 479 828 8.00 
iL4 82 6AC7 79 128K7 = 675 829B 7.95 
1R4 88 6AG5 -69 1257 39 832A 5.00 
IR5 78 6GAG7_..1.50 12SNZ7 69 5842 =: 12.00 
1S4 78 6AU6 59 125Q7 69 866A 1.15 
1S5 .68 6AI5 1.00 24G 1.95 954 12/1.00 
2022 20/1.00 6AK6 -69 25L6 42 955 4/1.00 
2C39A 9.95 6GAL5 .09 257 4.00 403B 2.50 
2640 6.70 6AQ5 66 2525 72 957. 4/1.00 
2C43 7.45 6AS7 2.95 28D7 -60 958A a) 
2046 4,95 GAT6 2/1.00 35T 4.00 959 1.00 
2C51 2.70 6BA6 9 50L6 69 99) 5/1.00 
2D21 68 6BA7 1.00 HK54 = 3.70 1619 4/1.00 
2E22 1.85 6BE6 59 T5355 6.95 8625 5/1.00 
2E24 2.20 6BG6 1.50 RK20 = 5.00 1626 10/1.00 
2E25 7.00 6BK7 1.00 RK38 4.00 1629 10/1.00 
2E26 2.90 6BQ7 1.00 RK47 = 3.00 1851 1.70 
2E30 1, 6BZ7 1.25 69 4.00 5654 
2V3 2/1.00 6C4 2/1.00 75TL 15.00 5670 1.00 
2X2 45 6C5 -69 100T 6.00 6146 4.00 
8A5 -50 6CB6 .80 203A 2.00 6550 4.00 
3024 1.95 6CLE 1.10 215 49 408A 2.50 
3E29 7.95 6H6 -59 233A 1.00 3APIA 6.50 
8Q4 -68 634 1.72 250T 19.20 3BP i 1.80 
3Q5 -86 655 59 254 3/1.00 3DPIA 6.80 
3D23 3.95 636 .59 388A 1.95 EPI 1.00 
465A 14.95 6K8 1.00 434A 2.00 3KPi 7.00 
4125 30.20 6L6 1.00 450T 43.00 SAPI 2.90 
4250 34.95 6SA7 69 717A 5/$1 5BP7A 25.00 
4F27 7.00 6857 -69 801 5/$1 SCPIA 6.45 
4PRA0 27.20 6SK7 72 802 2.00 5FP4A 3.00 
4X150 18.95 6SL7 89 805 6.00 SIPIA 14.95 
4X25 35.00 6SN7 -65 807 1.05 5JPI 8.70 
4X5N0 43.00 6U8 1.00 808 1.00 | 5JP7A 18.00 
5RPI 1.98 6V6T 75 809 2.45 5LP7A 23.00 
5BP4 1.98 6Y6 .89 810 10.00 

WANTED ALL TYPES TUBES!!!!! 

*“"TABLITE'' ELECTRONIC FLASH 
AC & Battery Inbuilt One Case 

Uses new lo cost lo voltage super circuit 
constant bright lightoutput; light dura- 
tion 1/600 sec’d; color K 6800°: cost 
per flash less than %¢, 1000 to 2000 
flashes per set of batteries. All with in- 
built AC Pack. (Less batteries.*) 
MODEL 400B, GOW sec’d color 75+; 
B & W 225+. Recycles 2 see’ds, less 
Phan ea Tipsrp gs ce ON RR via: $25.00 

MODEL 600B, {20W sec’d color 100+-; B&W 300+... $44.95 

Pa DAD BR ALCOR CS Mets a eer hn td pak Ail eg Uae | @ $11.00 
Photoflash Cond. 525M FD/450V/53W SEC. NEW LOW leakage, 
Famous mfgr. $13.23 Reg. Price..................... $6 @, 2/$li, 5/$25 
eee eerie oe MORESO EL NNe VALENS Si) eT eg ge 

INFRARED SNOOPERSCOPE 
See in Dark Tube. 

SELECTED, GTD & TESTED for resolution, 1st 
class image converter viewing tube. Hi-sensitivity 
simplified design 2” dia. Willemite screen—Hi- 
Resolution. Tube & Data, 
NAB SRECTIALS. 5 iui @ $4.75; 2 for $9 

NEW VARIABLE 0 to 6 & 12 VOLT/12 AMP 
DC Filtered Power Supply 

Battery Eliminator, Charger, Model RR, Plater, 
Aireraft, Marine or any DC requirement. Extra 
Hvy. duty Selenium Rectified. 2 meters V & A. 
Designed for cont. service & up to 20 amps inter- 
mittent overload. Input 115 VAC, 60 Cy. 
MODEL T6I2VI2ACC, 10% Ripple................ $33.00 
T6I2VI2ACC, only 0.5% Ripple at 5 amps $43.00 

NEW TEST EQUIPMENT KITS! 
TIK VTVM KIT $24; T5K SCOPE 5” KIT $42 

RES/CAP BRIDGE KIT $19; T6K TUBE TESTER KIT $34 
THK Hi-Fi 2 Way Speaker KIT $38; 87K SCOPE 7” KIT $76 
T8K DYNAMIC TUBE & TRANSISTOR TESTER KIT $68 

WRITE FOR “HI-FI” CATALOG 
'“"TAB'' FINEST HI-Fl RECORDING TAPE 

7"' Reel — 1200 Ft. Per Reel $1 45 Lots { 
Sold on Money Back Guarantee : of 12 — 

Highest quality Hi-Fi Precision Coated & Slit, ERIN-SHEEN 
processed, quality controlled, constant output, Noise FREE, 
Splice FREE Plastic Tape. Freq. 74% IPS, 40-15KC Oxide- 
NWiT EIS eee cee Sy fe xescnctcgop sa'vias “TAB” @ $1.59 ea.; 3/$1.50 ea. 

New {fst Quality ‘‘“MYLAR” 2400 Ft.-7” Reel 
Ferro-Erin processed RECORDING TAPE @ $4.49, 3/$12 

Registered One Yr. Guaranteed Phono Needles—All Cartridges 
Single Diamond $7; Dual Dia $16; Dia-Sapphire $9 

Please Send Cartridge Name & Number 

SPECIAL CHOKE CHI00! desgnd W.E. 4 Hy. @ 450 ma @ 
27 ohms H’Sealed HiV. Insui. Size: 4-9/32x3-7/16x4-13/16 
10 Ibs. SPECIAL $3 each, 4 for $10, USN cost $36 

KITS! Each "TAB" Kit Contains The Finest Selection 
Kit 35 Precision Resistors Kit 40 Insulators 
Kit 10 Switches Kit 35 Power Resister. 
Kit 75 Resistors /2/1/2W Kit 75 Mica Condensers 
Kit 150 Carbon Resistors Kit 5 Crystal fiodes 
Kit 45 Panel Lamps Kit 250 ft. Hook Up Wire, 
Kit 12 Electrolytic Cond’s Asst’d 
Kit 15 Volume Controls Kit 100 Fuses, asst’d all types 
Kit 36 Tube Sockets ah 1h cans Condensers 
Kit 65 Tubul , aU Orns Kat CREE ide egery cas Kit 5 Crystais & Holders 

ugs & Eyelets Kit 65 Inductors & Coils 
Kit 10 Bathtub Oil Cond’s Kit 5 Miecroswitches 

Kit 5 Ibs. Surprise Package Kit 10 Wheat Lamps 
Kit 10 Transmit Mica Cond’s Kit 3 Transistor Xfmrs 

Order Ten Kit ONE EACH ABOVE 
We Ship Eleven!!! KIT: ONLY Anes 99c 

ARC/5 274N EQUIPMENT SPECIALS 
BC457 As Is $1.39 BC457/4 to 5.3 Tested $3.95 
BC458 As Is $1.98 BC458/5.3 to 7 Tested $4.95 
AN-ARR2/RCVR As Is $1.89 ARC5/T19/3 to 4 Tested $6.89 

TRANSFORMERS: PRIMARIES 115V, 60 Cycles, 19 
TYPE TPF51 RCA H’Sealed Pwr&Fil Transf 1200VCT @ 
200 ma. 6.4V@8A, 5V@3A & 125V@200ma, 5H7L6”W HiLo 
Pri. $6.95 ea., 2 for $12, 5 for $25 
TP50! Pwr 24V @ 8A Tap @ 6.3 V wet 5 lbs, $5, 2 for $9 
TP502/5500 VCT @ 650ma/WST/USN $39 
TPF52/778VCT @ 200ma/5V @ 3A, 6.3 VCT @ 5A $4 @, 
3 for $11, 25 for $70 
TPF53/540 VCT @ 35 ma/6.3V @ 2A. $2@. 4/$7 
TPF54/150V @ 30ma/6.3V @ 1A, $1.49 @, 3/$4 
TPF55/4.5KV @ 10 ma/650VCT @ 275ma/6.4V @ 10A & 5V 
@ 3A4/2.5V @ 3A $7@, 2 for $12 
TPF56/900VCT @ 35ma/2x2.5V @ 2A, $3 @, 2 for $5 
TPF57/2500 @ 10ma/2.5V @ 2A, $4 @, 3 for $10 
TPF58/5350, 5400, 5000VCT @ 40ma, $8 @ 
TFOI/2.5V @ 2A, $10, TR02/2.5VCT @ 10A/5KV, $4@, 
TF05/7.5VCT/12A/15KV KENYON, $7.50 @ 
TF06/2X12V @ 2A/or 24V @ 2A, $4 @, 2 for $7 
PHI Isclation 110 to 220 & 440VAC/150W, $3 @ 
L-T-27 TRANSF Hermetic Sealed 
M10/6.3V/1.2A/$2; TFM11/5VCT @ 3A 6.3VAC @ 5A, $5 
Mele exEY @ 3A/#2x5V @ 2A, $5 @, 2 for $9 

1 
M 

3/2x2.5V @ 6A at 3 KV, $5 @, 2 for $9 
14/6.3VCT @ 9A/&2x6.3 @ 1.2A, $6 @, 2 for $11 

513 Mfgd. for G.E. H’sealed Pwr up to 1250 VCT @ 1000 
ma has taps pri & secd. 8SH7W5%4D/$81 aca., $12 @ 

866A KIT 
(2) 866A Rectifier tubes and sockets & caps 
& filament trans 2.5VCT/IOAMP Hi-Volts In- 
sulation 7.5KV $5.95 

866A Transformer only $3.39 

NEW "'TEKSEL"' SELENIUM BRIDGE 
RECTIFIERS One Yr. Gtd. 

Max I8VAC 36VAC 54VAC 72VAC* [30VAC 
Amp 14VDC 28VDC 42VDC 56VDC 100VDC 

4 
M 
TF 
TF 
TF 
TF 
TP 

{ $1.50 $2.30 $3.75 $5.30 $8.75 atime 
2 2.40 3.75 5.70 6.45 11.70 Ht 
3 3.45 4.80 6.30 9.60 14.70 thi 
4 3.90 7.50 11.70 16.15 27.75 
6 4.50 8.85 12.90 19.30 32.85 

10 6.60 {$2.60 21.90 27.90 42.50 
12 8.10 15.90 24.00 32.75 45.90 

FREE! WRITE TODAY FOR OUR NEW CATALOG 

SPECIALS! THAT'S A BUY! SPECIALS! 
TRANSISTOR MIN TRANSFORMERS INPUT & OUTPUT 
AUDIO matched PAIR SPECIAL! $2 
TRANSISTOR TRANSFORMER MIN INPUT $1 
XTAL FINISHED BLANKS FT243 TYPE ASSTD 20/$1 
BUILD YOUR OWN BRUTE OIL CONDSR BANK 100 TUBS 
0.72 mfd @ 600 VAC/1800 VDC makes 72mfd/1800V, 100 for $3 
AN METER 30 VDC/2% Accy. $1.98 ea, 3 for $5 
MINIATURE METER 1MA/MVT/2% ACCY Rad or Sq. $3.89 
METER RF & Ext T/CS GE/3%4"/475 ma & 5A $4, 2/$7 
METER 800 ma DC/34%2” DEJUR SPCL! $4, 2 for $6 
GE 350 Watt Solder Iron Spcl NiJron Tip ($0), $7 
Globar T2FD/350 ohm/500W RE/ANT resistor $1 @, 3 for $2 
Relay Min/Advance 4PDT/3 Amps/12 to 24 VAC, $1 @ 6 for $5 
Bronze Hvy Duty 115 V/60Cy SyncHrd/Selsyns 2 for $9 
TLA Type oil 4mfd/600 VDC upright oil Tubular 3 for $2 
XMTNG Mica CD .006 @ 2500 V wkg $4 value! 7 for $1 
Slim Jim Higain Dynamic Mike & Tilt stand & xfmr $3.98 
60mes/85DB Gain IF STRIP W.E. less tubes $6.00 ea. 
30mcs HiGain IF strip APS3 less tubes $3 

MINIATURE METERS I'2”SQor RD mtg. 2% ACCY BKLTCSD. 
O-1MA, 0-100MA, 0-500MA vc cessssesscscssssscsseen $3.98 ea., 4 for $15 
0-15VDC, 0-30VDC, 0-500VDC $3.98 ea., 4 for $15 
OLTSVAG. Ae IS0VAC ee ieee, $3.98 ea., 4 for $15 
0-200 MICROAMPS, 0-500 MICROAMP6........ $6 ea., 2 for ${I 
0-50 MICROAMPS, 0-100 MICROAMPS........ $8 ea., 2 for $15 
MIN. VOM—VAC & DC 0-15-150-1000V & 0-100K 
OHMS & 0-150MA, 1%4x2%x4” SPECIAL.$7.77 @, 2 for $15 

TERMS: Money Back Gtd. (cost of 
| “f Mdse. only). $2 min. order F.O.B. 

N.Y.C. Add Shpg. charges or for 
C.0.D. 25% Dep. Tubes Gtd. via 

R-Exp. only. Prices shown are subject to change. 

111CX Liberty St., N.Y. 6, N.Y., Rector 2-6245 

For further information, check number 45 on page 206. 
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DON'T BUY A THING — 
until you send for our 

CATALOG 116! 
Hot off the press! 

DON'T SELL A THING — 
until you offer it to us! 

We will pay $$$$.cc 

for an AN/ARN-6 
or AN/ARC-3 or any of 

their components. 

Also for AS-313 LOOP 

SIMILAR FABULOUS 

PRICES FOR: 

APR-9 .. -. ARC-f .. - 

ARN-7 .. ~ ART-13 PARTS 

. BC-788-0 . . . §-152-C 

. LP-21-AM, -LM, or MO- 

{8A or MO-507 from these loops .. - R-65/APN-9 .. - 

TEST SETS {-100, TS-117, -125, -147, -149, -488. What 

else have you??? 

Send for New FREE Catalog 116! 

You'll be glad you did!! 

ARROW SALES, INC. "22" 
7460 Varna Ave., No. Hollywood, Calif. 

For further information, check number 46 on page 206. 

A CUSTOMIZED SERVICE 
FOR THE RADIO AMATEUR 

Custom-Designed Mobile equipment. 
Q-Multipliers built-in your present receiver. 

Custom-Designed VHF-UHF equipment. 
Kit Wiring at a lower cost. 
Expert transmitter repair. 

Complete receiver renovation. 
Custom-Designed VHF SSB equipment. 

Miniature transistorized equipment. 

These are just a few of our services. 

Write for informatien. 

KALAB ELECTRONICS COMPANY 
P.O. Box 8246, Tulsa 15, Okla. 

NDAAADS 

SELL TO CANDEE! 
: We pay top dollar for: 

- ART-13 BC-348 VRC, PRC, TRC, 
BC-224 APN-9 & GRC EQUIP. 

What else have you to sell? 
“Selling to Candee is dandy!” 

J. J. CANDEE CO 
002 W. Burbank Bivd., Dept. CQ. 
ur bank, Callf. Victoria 8-241) 2% 

— _ —— 
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this order. The attenuato, arrangement has 7 

been chosen in preference to the use of a © 

| logarithmic amplifier (linear in respect to db 3 

ratio), because the latter usually requires sig- 

nal amplitudes within a definite range to main- — 

tain its calibration, and so its usefulness over ~ 

widely varying conditions is limited. 

Amplifier-Detector 

Next, a means must be provided to convert 4 

the rf energy from the filter to a de potential 

in order to properly operate the vertical de 

amplifier. This is shown as part of fig. 10A.A 

crystal diode is used for rectification in prefer- 

ence to a vacuum tube diode, because the lat- 

ter generates an initial contact potential which 

will shift the base line of the oscilloscope every 

time the gain control is changed, due to the 

utilization of the dc amplifier; however, a 

vacuum tube can be used instead of the crystal 

if the contact potential is nullified by the ar- 

rangement shown at fig. 1OB. 
Filters introduce a certain amount of inser- 

tion loss in the circuit in which they are in- 

stalled, so it will be found advantageous to 

furnish additional amplification ahead of the 

detector. Isolation between the filter and de- 

tector may also be realized with the use of an 

amplifier. This is also shown in fig. 10A. Power 

is obtained from the Ferri-Sweeper. The 

coupling between the amplifier and detector is 

broadly tuned around the filter frequency, so 

as not to alter the response. 

Construction 

No special type of layout is necessary in the 

construction of the Ferri-Sweeper; in fact, this 

is true of all the units described herein. Almost 
any convenient arrangement may be used. The 
Ferri-Sweeper, built by the writer, has the main 
tuning dial at the center of the panel, a small 
dial at the left for the bandspread capacitor, 
while at the right are the sockets and switch for 
the calibrating crystals. Along the bottom are 
the controls for the sweep amplitude, the 
sweep frequency, the rf oscillator feedback, 
and the rf output amplitude. Auto radio coax 
type of fittings are used for the output ter- 
minals. A 7” x 11” x 3” chassis is used with a 
734” x 11%” panel. The entire unit is mounted 
in a metal cabinet taken from a TU type Sur- — 
plus tuning unit. 

The rf oscillator coil, LJ, is wound on a 
special toroid core which may be obtained 
from United Products, 165 Franklin Ave., 
Nutley, N. J. The price is $1.00, and the item 
is listed as Crowley core, type CR70, part 
+5391 for Ferri-Sweeper. One layer of black 
electrical scotch tape is wrapped around the q 
core, after which the wire is wound on it. © 
The wound core is mounted with one end of — 
a wooden dowel inserted through the core 
hole and cemented in place, with the other 
end of the dowel screwed to the chassis. 

Although no special arrangement is neces- 4 
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THE GREATEST IDEA 

IN YEARS 
Art Lewis’s Ham Register has the inside scoop on 

over 10,000 of the most active hams in the world 

. - « the fellows you are working every day on the air. 

Now you can find out all about the DX’ers, the VHF 

men, the Contesters, the pioneers, and anybody else 

that has made a name for himsclf in our hobby. Just 

think what a difference this will make in your QSO’s. 

This book is available right now, so send $5.00 for 

your copy. What a present for Xmas, or are we rushing 

you too much? 

Ham Register, by W3VKD.................. $5.00 

We still have a good collection of the latest Radio 

Handbook (14th Edition) by Bill Orr, W6SAI. This is 

the best and most complete Ham handbook ever printed 

and should be in every ham shack. The book is jammed 

with construction articles . . . 766 pages! 

Radio Handbook, 14th Edition by W6SAI....$7.50 

It is getting time to think of the Jr. Op and Xmas. 

What better than a ham adventure story where a ham 

club captures a bunch of baddies. Be careful when you 

read it so it won’t look used when the Jr. Op gets it. 

"SOS At Midnight'' by K6ATX ...... $2.75 (cheap) 

The year shouldn't be a total loss, maybe you'd like 

to get hep on antennas. Well, this is the book to really 

do the job. 

Antennas, by W8JK (John Kraus) ........... $9.50 

When a fellow starts in radio he needs a book of the 

basics that doesn’t go into higher math and like that. 

One of the best books we’ve seen for the beginner is 

this one by Oldfield. With this book you will get a 

good grounding in basics and will be able to understand 

what radio is all about. 

Radio, TV & Basic Electronics................ $4.95 

And there are still a few of you who haven't read 

Jean Shepherd’s racy best selling spoof of 18th Cen- 

tury England. Here is your chance to get 35¢ book for 

lpakibertines by KZORS es ars ols ce cic eb sie em ere $0.50 

We'll make it pay off for the small print readers 

this month. If you order ‘Antennas’ or the ‘Radio 

Handbook’’ request a free copy of ‘'I, Libertine’’ and 

it shall be thine. Fare enough? 

Short ef paper? Be our guest, it costs us about $50 

extra to include this order blank, so order frecly. 

Circle your order. Send money, check, etc. 

W3VKD Wé6SAI K6ATX W8JK . Basics K2ORS 

$5.00 $7.50 $2.75 $9.50 $4.95 50¢ 

LNG SIA 2 J cer ee Ae a eee a Galle, eee. eaters 

AC CRGSS mame pt meee rier ters De nee meee te OE NS ee nade 

CER 30 ee ean ee a LONG estes. State 

RADIO BOOKSHOP 
1379 East 15th St., Brooklyn 30, N. Y. 

HEY! LOOK! 
THEY'RE BACK AGAIN!! 

Sy Denby Lou Dolin Mack Santer 
(W2BNW) (Still SWL) (W2ZPW } 

That Old NIAGARA Gang 
Now Known As 

METRO ELECTRONICS 
JUST LOOK AT THESE 

FANTASTIC BARGAINS! 
TINIEST V.O.M. IN THE WORLD! 

(Remember this one?) 
This was a famous NIAGARA special now brought to you 
again by METRO! Contains a sensitive 250 Microammeter with 
the following ranges: 0-15; 0-150; 0-1000 volts AC or DC. 
0-100K ohms. 0-150 Ma. ‘Ohms Adjust and circuit selector 
controls. Includes test leads. Will fit in your vest or shirt 
pocket. Still selling at our 1949 price of only................ $8.95 

LIMITED QUANTITY SPECIALS 
(Bargain priced for quick clearance) 

BC-611 WALKIE TALKIE. Worth over $75 when complete. 
Easily restored to fine working order. New, less tubes, xtals, 
coils and case. SPECIAL 14.95 
SCR-522 TWO METER XMTR-RCVR. Used, good....$35.00 
EE-8 FIELD TELEPHONE. With handset. Used, checked 
Ute LOOK sy MI PAT a ercseceretincs scecstawscebeecsuesokacaztesgpous sh yandse $25.00 
SOUND POWERED FIELD PHONES. Used, vy gd....$24.50 
TELETYPE MOTOR. 4JK52140. 1/25 HP NEW............ $4.95 

EXTRA SPECIAL! 
| H.P. AIR COOLED GAS ENGINE. 1 cylinder, 2 cycles. 
8”’x716"x44%5”. 3000 RPM. Jacobson #A2525B. Perfect for 
field day, emergency operation, or any other use. Make it 
into an air compressor; build your own scooter; can be used 
to power a small boat! Hundreds of uses. These are ABSO- 
LUTELY BRAND NEW AND COMPLETE! ONLY....$12.95 

(3 for $35. 00) 
RA-20 117 V. AC power supplies for most military eat 
TECCLVETS.. USCA, BOOK ...c....cecccconecnerescerecenpanadcseanrereceecestapenssltes: 95 
HS-33 HEADSETS. With PL354. BRAND NEW1.......... $6.95 
HEADSET EXTENSION CORD. 5 to 6 ft. with JK-26 
AMG PTD) NSW cit ceisnsicoccussensvstanotecosasctueoseeseouncestonerianesccasensnaroms $1.89 
ART-13 COLLINS Aa, Type 17F9. 2 Channel. For DC 
3. Complete. Used, $79.50 
1-177 HICKOK TUBE CHECKER! Portable. Used, in good 
Conditions Metal .GaS@ds cliise.ccscc-ticckecontscsesb scovnecseuseracscnonccinn 35.00 
SOUND POWERED HEAD & CHEST SETS. Two complete 
sets! (For two station operation.) Used, good PoE suse 
DES TSS cree cicrccteccmeme adh comseundenep nes oop h isle cedenesanvaiestacaesshiairsdstuiastosenan ws 
BC-603 FM RECEIVER. Complete ids Ree sateercacwate at oe eeanes 
BC-604 FM XMTR. Companion to above 
BC-683 FM RECEIVER. Complete....n........cecccccescerereensoes 
BC-684 FM XMTR. Companion to above.................::cce 
SET OF 80 XTALS FOR BC-604 or 683 
SELENIUM POWER SUPPLY. Input: 117 V. 60 Cy. Out- 
put: 28 Volts DC & 5 AMPS. Used, good. SPECIAL... $15.00 
SELENIUM RECTIFIER. 115 VDC @ 3 amps. NEW....$4.95 
117 VOLT AG-DC fractional HP motor. Very small. Can 
be used as blower motor in xmtr. or to power similar small 
devices. New, less fan. An excellent DUyl.....-....ccceceseeee: $3.50 
S.0.S. SUIT CASE PORTABLE XMTR. Automatic. Push 
button once each hour. Sends continuously on 500 KC (50-100 
miles). Meas. 18x16x12. Floats. Complete with 50 ft. an- 
tenna wire. Used, eCxcellent.........0...css.-secsscoversoceassersssnnceess $27.50 
SCR-625 TREASURE FINDER SETS. Orig. used to detect 
land mines. Very sensitive. Complete with indicating meter, 
headset, ae case, etc. Used, acell Become a Meee 

price $30. 00). SPRC TAT see ooees ease ecg Serene evaneaebaees $9.95 
VTVM KIT. Famous name! Factory fresh & factory guaran- 
tecd! In sealed cartons! Can’t mention brand because these 
aFe below factory authorized price. Seana ASR 

GE MOBILE POWER “SUPPLY. ‘INPUT. 6 ‘or 180s Output 
500 and 300 VDC. Both at 200 MA. New, somes (worth 
$99.50). Our price on)y..... .. $24.50 

TELEVISION “PICTURE. ‘TUBES 
Fabulous Low Prices for Brand New Tubes 

Guaranteed Full Year @ No Dud Required 
RCA & DUMONT LICENSED!! 

All in factory sealed cartons. 
ANY iM INCH ae a ANY 17 INCH Mes fon. He 

2.95 19 
aan | Se rae 9: 
xt (Bie astin, st 16.05ic UOl ps yen eas 

: ANY 24 INCH TUBE....... $34.95 
(Shipped via Railway Express. ¥.0.B. NYC) 

TERMS: All merchandise shipped FOB our NYC warehouse. 
Full remittance with order or ate deposit & bal. COD. 
Open Account to well rated firms only. 
WRITE FOR OUR LATEST TUBE, PARTS & EQUIPMENT 

FLYER. IT’S FREE! 

METRO ELECTRONICS CORP. 
172 Washington St. e@ New York 7, N.Y. 

BEekman 3-4245 

For further information, check number 47 on page 206. 
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Telecom 
TRANSISTOR 
MOBILE 

POWER SUPPLY 
@ high efficiency 
@ lightweight 
@ space-saving desig 
@ self-protecting 
@ long life 

re Se @ radio 

STANDARD UNITS 

INPUT OUTPUT PRICE 

12 VDC* 500 VDC @ 200 ma. $68.50 
250 VDC Output @ 100 ma. 

i2 VDC  250VDC@ 100ma. 44.95 
12 VDC 115 VAC 60 cycle 80 VA 49.50 

12 VDC** 115 VA-60 cycle 100 VA 87.50 

*Simultaneous Continuous Duty *¢(Sine Wave) 

' AVAILABLE THROUGH YOUR HAM JOBBER 

For further information and prices, write to 

Telecom, Inc., 1019 Admiral, Kansas City, Mo. 

Automatic Communications Equipment 

For further information, check number 54 on page 206. 
bakaniliermer i rete uae Nee CL Be ee ee ee 

BEAMS 
By 

Murray | 

Famous DX HOUND 2 element 20 
meter short beams. Write K2CBO for 
further data. 

DX HOUND PRODUCTS 

126 E. 12th St. 

Brooklyn, New York 
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sary, a suggested layout for the de amplifiers, 
which will permit easy wiring, is shown at 

fig. 11. The amplifiers, used by the author, 

are built into a complete oscilloscope using a — 

2” CRT, with rear terminals for connections | 

to an existing 5” oscilloscope, so a complete 
oscilloscope is available, featuring compact- | 

ness and portability for use in other applica- | 

tions. : 7 | 

One precaution which should be taken is to 

shield the input and grid leads of the first — 

amplifier stage, and to keep the input po- | 

tentiometer away from leads which carry ac © 

power. It will also be found best to wire the 
heaters with both sides above ground, twist- 

ing the leads together between socket-runs. 

Then ground either the heater center-tap at the 

power transformer, or ground one leg of the 

heaters at one point, preferably at one of the 
12AX7 sockets. This will prevent 60 cycle 
hum pickup from ac currents flowing through 
the chassis. Tube shields are not required. 

Power supply requirements of 6.3 v. @ 1.8 
a., and 250-300 v. @ 15 ma. are easily 
handled by the built-in supply; however, if the 
equipment is to be used at locations where © 
large power line variations are apt to occur, © 
it will be found beneficial to employ voltage — 
regulation for both the plate and heater power 
sources. Dec amplifiers are very sensitive to — 
power potential variations, so occasional posi- ~ 
tioning shifts can be experienced. This is a | 
small price which must be paid for the benefits — 
derived from the use of dc amplifiers. | 

Plate supply regulation may be obtained © 
from VR tubes or other electronic arrange- — 
ments. Heater supply regulation may be de- | 
rived from the use of a good grade 5 volt 
transformer with 6 to 8 ufd of capacitance 
connected in series with one leg of the primary 
winding. 

The amplifier-detector should be built as a 
separate unit with any convenient layout. In- 
put and output leads should be isolated or 
shielded. Wire both heater legs above ground ~ 
with power connections made to the Ferri- — 
Sweeper as shown in the diagram. : 

The variable input attenuator may be mount- — 
ed in a small separate box, on the vertical dc ~ 
amplifier chassis, or with the amplifier-de- 
tector. The resistors should be mounted di- — 
rectly on the switch terminals, and the input — 
and output circuits should be isolated from one — 
another. The exact given values for the re- — 
sistors need not be used as long as 9 X R27 = 
R26, and 9 & (R26 + R27) = R25. . 

Unfortunately, due to the limitations of — 
space, we are unable to print the full adjustment — 
and operating instructions for this filter align- 
ment unit. These are available, however, to — 
those of you that are going to build this equip- — 
ment. Merely drop a stamped envelope to CQ — 
Magazine, 300 West 43rd Street, New York 
36, N.Y., and it will be mailed to you. | 



MB 565 
5 Bands 60 Watts imput 
VFO or Crystal Control gang tuned 
Band Switching—full dial scale band spread 
Automatic modulation control, speech filter and limiter. Increased 
talk power 
Car dash dimmer connections for dial lights 

POWER SUPPLIES—TV 630 combination receiver & transmitter 
power supply 600v 200ma—290v 100ma 75v 10ma regulated 
RVP-250 Receiver Power Supply 290v 100ma 
TV-600 Transmitter High Voltage Supply 600v 200ma 
RTS-600 Complete fixed station supply and speaker 

MB 6 
e 5 Bands 10-15-20-40-75 meters ee 
e AM-CW SSB Operation increased selectivity 
@ Noise balanced squelch ATS 

e {00KC crystal calibrator ae. 
@ Sensitivity | micro volt or better on all bands Ger 

For further information, check number 49 on page 206. 

BASSETT 3 BAND 

VACUUM COIL 

For Use With The New KWM-1 Mobile 

Model VC-1020 covers 10, 15, and 20 meter bands. 

Efficiency comparable with individual coils. 

2794 MARKET ST. @ SALEM, OREGON 

Hermetically sealed and filled with pure helium. 

Band selection by rotating coil—120°. 

Impervious to rain, dirt, and effects of weather. 

Extremely high ’“Q” and handles 1 KW SSB easily. 

No switches, sliders, in coil to destroy “Q”. 

Fits standard %-24 rods, 36” base rod, 60” top rod. 

Factory engineered for resonance. No adjusting 
necessary. 

The only weather sealed high efficiency coil. 

es ; Unconditionally guaranteed. 
See your Distributor or write 

for brochure and pricing in- Model VC-1020—$26.50 Amateur Net 

formation on the BASSETT 

AllBuad (Model iV 1073 REX BASSETT, INC. Vacuum Coil, and other mo- 

bile accessories. BASSETT BUILDING FORT LAUDERDALE, FLORIDA 

For further information, check number 50 on page 206. 
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Another 
Model SENCORE ‘33: | 

TRANSISTOR | 
CHECKER .300em 

@ Amateurs 

@ Servicemen 

@ Laboratories 

: ® Experimenters 

i Quickly and accurately 
checks all transistors 

and crystal diodes. 

j Provides these 4 important 

checks on transistors: 
OPEN e SHORT » CURRENT 

GAIN « LEAKAGE 

Checks forward to backward 
resistance of diodes. 

% Complete set-up chart 
ond instruction booklet attached 
to back  y Will never become 

obsolete, with test leads and inline 
socket, replaceable up-to-date set-up 

chart and gain control to vary bat- 
tery voltage > Accurate and simple 
to operate — takes less than 30 sec- 
onds to test either TRANSISTORS or 
crystal diodes ye Uses test leads 
which eliminates need of completely 

- removing transistor from circuit. 

| At Leading Distributors Everywhere 

POPULAR 
SENCORE 
PRQDuCTs 

* Transistor 

LE EE pp pe aS 

ie Teste 

i Cm Mfg by : Leakage N 5 : €cker 

SR SERVICE | 2 tei” i Se hime” ester 

INSTRUMENTS CORP. | ¢ Vandy “36” 
171 OFFICIAL RD., ADDISON, ILL. apter 
2 ee Ge a ee ne Be oe ee wee. 

For further information, check number 51 on page 20 

AMAZING NEW WIBROPLEX 
sar gente . Super DeLuxe 

% WITH ADJUSTABLE 
@ MAIN SPRING 

‘ AND OTHER 
GREAT 

FEATURES 

oO 

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 pressing a button. Praised by 
operators and beginners alike, Try this new Vibroplex key! 
You’ll be delighted. Other new popular Vibroplex keys from 
$15.95 up. At your dealer or 
THE VIBROPLEX CO., INC. 833 Broadway, N. Y. 3, N. Y. 

A QUALITY 

COMMUNICATION RECEIVER 
at a sensible price 

e 9 Tube 

e 550 Kc 

to 30 mc 

e S$ Meter 

e A.N.L. 

e Power Trans. 

3 WOLCOTT AVENUE 

LAWRENCE MASS. ALCO 
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Garbage Disposal [from page 83] 

After the loops and coax connectors have 

been bolted into place, it is a simple matter 
to reach into the line with a soldering iron 
and solder the other end of the loop to the 
coax connectors. 

Tighten the tuning condenser into the notch 
at the end of the line, and solder the stator 
post to the inner conductor. - 

The job is now finished and the GDU is 
ready to be placed into the transmission line 
ahead of the converter. Incidentally, either 52 
or 75 ohm lines can be used with equal re- 
sults. 

Turn the receiver on, tune the condenser 
to resonance as indicated by a rise in back- 
ground or ignition noise, and lo and behold— 
No garbage. 

Here in the New York City area we have 
Channels 2, 4, 5, 7, 9, 11, and 13, while 
neighboring Philadelphia has Channels 3, 6, 
and 10. Most of these channels contributed 
to make life miserable for us on 220 me until 
changes, as outlined in the article, were made. 
Now the band is clean and no interference 
from TV stations can be found. Many of our 
contacts have been made on CW since these 
changes were made, where before it was ex- 
tremely difficult to even hear local fone sta- 
tions through the garbage. 

Remember, keep the i.f. high, the local 
oscillator above the band, and insert a GDU 
in the line for pleasant interference free listen- 
ing. 
See you on 220. : & 

RTTY [from page 39] 

disappointments. The wife came home and said 
I looked peaked. I did not eat much supper and 
she wondered whether I was sick. I was, but I 
could not tell her why; after all she might laugh 
at me and that would be far worse than her call- 
ing me all kinds of a fool. Before retiring I 
carted the whole sad business down to the cel- 
lar. Out of sight, out of mind, I hoped. In the 
middle of the night I woke up as out of a bad 
dream. Now I recalled vividly, of course, that is 
what he told me, “Don’t buy a Model 122, and 
be sure you get a synchronous ac motor in your 
machine.” That blasted tank in the cellar must 
be what is called a Model 122. But how was I 
to know? I had only seen one machine before, 
and the one I saw was not like this one. Then 
the forgetfulness of sleep. 

I was sorely tempted to write “the nearest ac- 
tive RTTYer” and tell him what happened, but 
after all, this would just make me look ridicu- 
lous and there was nothing he could do for me. 



Plug new V-F-O-Matic into Collins receiver... 
automatically keeps Xmtr zeroed to receiver frequency 

NEW V-F-O-MATIC ... plugs into 75A-2, -3, -4 Collins re- 

ceivers; requires no rewiring or changes; does not 

affect calibration, sensitivity or adjustments. Collins 

orecision VFO furnishes freq. control for both send 

and receive. For all SSB phasing type exciters (10A, 

10B, 20A, Phasemaster, Hallicrafter HT-32, etc.) using 

9mc mixer frequencies. Automatically zeros in Xmtr 

to exact freq. received. Operates both upper and 

lower SB on 75 and 20 meters. Complete with power 

supply. (Model 80-10 all-band unit for KWS-1 also avail- 

able.) Immediate 

delivery. 
PRICE $124.50 

SATISFACTION ($14°50 down; $10.50 per month) 

GUARANTEED 

P&H ELECTRONICS ° 
For further information, check number 52 on page 206. 

LA-400-B LINEAR AMPLIFIER... simplified multiband oper- 

ation on 75 thru 10 meters. Improved TVI suppression. 

New metering circuit reads RF voltage input, plate 

current and RF amps output. Low Z, untuned, 400-watt 

P.E.P. input with more stability, better linearity, only 

20 watts drive. Pi-net output. Designed around four 

Modified 1625 Tetrodes. Especially effective for SSB; 

also delivers high quality signal on AM, PM, CW. Ideal 

for portable use. Complete with power supply and 

tubes. Teams well 
PRICE $199.95 i 

($19.95 down; $16.50 per month) with V-F-O-Matic. 

ALSO AVAILABLE SATISFACTION 
Modified 1625 Tetrodes $3.75 each GUARANTEED 

424 Columbia, Lafayette, Ind. 

CAN CHANGE BANDS QUICKLY 
Roy Devish, W7AZI, 
says; ‘I didn‘t 
know how much fun . 
being a ham really 
is until I got my 
model, 200. IT can | 
change bands quick- 
ly with no tower 
climbing or elab- 
orate switching.’ 

SEND FOR FREE BROCHURE 

For further information, check number 53 on page 206. 

2502 JEFFERSON Phone 

TACOMA 2, WASH. BR 3181 
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4 $O4 O44 S44 H+ S+S+S+ St Stor 

PLATE TRANSFORMER BAN 

Primary 110 V.-60 cy. [Y% KW. Secondary 2350-0- 

AG @ 680 mils full wave by using two transformers. Each 

-—Size: cite Aes Hs Weight 40 Ibs. each wie ean $24.94 

Porcelain Umsulators................:2c cece ete: 

1 of above 2350 V. AC @ 340 MA '% wave. Each $14.94 

CONDENSER SPECIALS—BRAND NEW 
8 MFD 1500 VDC........ 2.94 

= = 
0 MFD 500 VAC........8.49 F 
” MFD 600 VDC........ .49 294 MFD 1500 VDC........ 6.94 

4 MFD 600 VDC........ 74 MFD 2000 VDC.......- 84 

6 MFD 600 VDC........ 2 MFD 2000 VDC........ if 

8 MFD 600 VDC. 4 MFD 2000 VDC....... 3.49 

10 MFD 600 VDC........ 1.18 9 MFD 2500 VDC........ 2.49 

12 MFD 600 VDC........ {.49 1 MFD 3000 VDC....... 1.84 

{ MFD 1000 VDC........ 59 4 MFD 3000 VDC....... 6.94 

2 MFD 1000 VDC........ 84 { MFD 7500 VDC...... 6.94 

4 MFD 1000 VDC........ 1.34 5 MFD 7500 VDC .... 2.94 

8 MFD 1000 VDC....... 44 2 MFD 10,000 VDC 39.94 

10 MFD 1000 VDC....... 2.94 { MFD 15,000 VDC 39.49 

1 MFD 1200 VDC........ { MFD 25,000 VDC 59.49 

{ MFD 1500 VDC........ 7 8 MFD 660AC 

2 MFD 1500 VDC........ 1.09 (2000 DC) 2.34 

6 MFD 1500 VDC... 1.94 {6 MFD 660 AC ....... .. 2.94 

CHOKE—FULLY CASED 

{0 HENRY 80 Mil (unshielded).............c.:ce ee eB Oe 

G HENRY 150 Mid oo. eects tceets ct en eneneeee senses cenees 1.40 

B HENRY #200 Ma ounce cee ceectees eee cnenteen eens eneettiens 1.94 

10 HENRY @ 315 Ma on... ceeset sees en eterternecscntenetes 3.49 

3 HENRY @ 630 Ma@ «nu... 3.49 

6 HENRY 450 Mil .............. 4.94 

8 HENRY 500 Mil eg 5.94 

20 HENRY 500 Mil oo. cece 02 Ra ie 8 7 9.94 
7.5 HENRY 650 Mil (Thordarsen com. series) .. 6.94 

PANEL METERS 
G.E., WESTINGHOUSE, W.E., SIMPSON, etc. 
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3" METERS 

0-1 Mil (Dual scale as la 
0-500V, 0-1000 Ma) 3.48 Microamp Scale Sup- 

0-50 Micro DC ............. B04 He eee a dente trea 6.94 
0-25 Ma DG ose. 2.94 (Scale 0-3) ¥ Sig oa 

-200 Ma DC............... 2.9 0-f Mil 3.5 K cale 4.4 

9 ea a Aad igdss MALI DG. onan ak 3.94 
0-300 Mil DOs inte hee 2.94 5-0-5 MildDGi cine. 3.94 

§-0-{ Amps DC ........... 2.94 ey al yaa tas Pe 
0-10 i Ay puSe 

0-5 Amps DC. ............. 2.94 0.200 Mil DC... 3194 

0-25 Amps DC ............. 2.94 0-f Amp ue » os Rots 

50 Amps DC ............ i 0-15 Amp DC .... Kaos 

Prog Anus, DOr. ete 0-25 Amp DC_........ 3.94 
18-36 Volts DC ............ 1.98 50-0-50 Amp DC.......... 4.49 

0-50 Volts DC ................2.94 Nee ant at aie Vache ree 
-50 olts é 

0-300 Volts DC ..........3-24 | gy KV DCO... 4.99 
0-150 Volts AC.............. 3.48 0-1.5 Tn Pest eer ee sey 

027-5.) VivtA Goes oe S94 0-4 Amps RF wi. S48 iO ce cabiae REE With 
0-9 Amps. RF ois. 2.94 Ext. Thermocouple ...{2.94 

REDMOND BLOWER 
110V. 60 cye. .3 Amp. 1600 Rpm. 3%” Blower wheel— 
Outlet 2” Diameter. Suitable for cooling 
Transm. tubes, etc. .......0...00-- 2 for $14.99 ea. $7.94 

NON-INDUCTIVE RESISTORS 
KOO ohana b OG Watt wee ccastececectettnece cpceectecsanacereveccect 2 for $1.74 
BO RON Gs Walt ici 7 5 GW csetetel ecrueauee ct aee eee ceecre ea. 34¢ 

HEINEMANN CIRCUIT BREAKER 
AM{2MT 1{10V. 60 cy 20 Amps........0.0.. ea. $1.09 
All merchandise sold on a 10 day money back guarantee basis 
Min. Order $3.00—25% with Order—F.0.B. New York 

D4 D4 S44 G4 DS + D+ G44 D+ G4 G4 G4 G+ G4 G4 S44 S++ G+ S++ S+ G+ S++ o+ 

ELECTRONICS COMPANY, 
66 W. Broadway, New York 7, N. Y. WO 2-5439 4 

DP 4+ D4O4O4 S++ S+O+S+O1+O+O+eH 
+@> 

For further information, check number 54 on page 206. 

wow' 
Horizontal polarized 6 

meter MOBILE 
antenna. 

Reduces flutter 
swish . . . ignition 
noise ...a full sized 
antenna available with 
clamp-on bumper mount. 
Also supplied less 
mounting accessories. 

AVAILABLE NOW. 

HI-PAR PRODUCTS CO. 
Fitchburg, Mass. 
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It was decided that the next best thing was to 

ask for advice and just forget all about the first 

misstep. In due time a reply was received, and 

the question of what page printer to purchase ~ 
was settled. A name and address followed 
shortly. Printers were available, a check dis- 

patched, printer received with a table and part 
one of the drama concluded with the motto, 
“one for the price of two.” 

The new page printer stands silently in the 
shack and looks very ready. Every once in a 
while I get a query from the XYL as to why I 
need two printers and what is the matter with 
the one in the cellar. So far I have been success- 
ful in avoiding answering this question very 
clearly but one of these days I feel I will run 
out of excuses. However, my pride is safe for 
the time being. 

The next step was the Terminal Unit which 
would bring the printer to life. This would give 
me something to show for my investment. At 
this point the bulletin I received during my 
period of indoctrination came in. This parting 
gift had been lying in my desk all this time 
since I had forgotten about it, but now it was to 
become very useful. It said on page three, along 
with a diagram that polar relays were absolute- 
ly essential, and it also told where to get them 
and how much they cost. Before realizing what 
had happened, I sent for two polar relays. Of 
course I forgot to order jack bases so that took 
another letter plus a check. Now, the polar re- 
lays will not operate a printer by themselves so 
something else must be done. In looking 
through the Bulletin once more I found a store 
dealing in surplus converters. Might as well try 
one of those until 1 get around to building my 
own converter. The alphabetical designations of 
these units was fascinating but absolutely 
meaningless. I saw FSK and AFSK units. I 
wondered which might be best? Let us try the 
FSK. How was I to know that they worked on 
the receiver IF and that they would not func- 
tion on 85 kc. The XYL asked: “Why are you 
taking this to the basement, I thought you 
needed this in the radio room?” My reply: 
“Well, there are some adjustments to be made 
before it will work, so, in the meantime, until I 
can get to it, I shall keep it out of the way.” 

The next unit on the list was the AFSK job, 
but here I was real cool and poised. A few dol- 
lars spent on a long distance call convinced me 
that 1 had better leave that one alone unless I 
wished to rent a moving van and some strong 
backs to go along with it. In fact, I don’t think 
I could ever move it to the basement should 
the need arise. I may not be printing yet, but 
I am piling up equipment. Due to the converter 
fiasco the page printer still stands silently and 
accusingly in the corner of the shack. The only 
thing to do is to build a converter and then at 
least I shall have the assurance of knowing it 
will work. Having previously ordered all avail- 
able back issues of all conceivable magazines Pa ee pre eee eee 



All the transmit features of the MM-1 plus RECEIVER 
MONITORING are presented in the new MULTIPHASE 
RF ANALYZER MN-2. 
For use on SSB, DSB , AM , PM and CW. 
RECEIVER MONITORING — use with any receiver. 
Look at received signals. Give reports of Overmodula- 
tion, Flat-topping, Parasitics Key waveshape, etc. 
Simple connections, no holes to drill ,plug-in IF unit. 

New features asked for in your letters. 

New variable sweep control with improved speech locking for transmit and receive. 
TRANSMITTER MONITORING — NO TUNING, BROADBAND response flat from 1 MC 
to 55 MC at power levels of 5 watts to 5 KW. Useful indications to 200 MC. For use 
in ‘‘series’’ with 52—72 ohm coaxial lines. A short pickup antenna is recommended 
for other systems. RF attenuator controls height of pattern in 3 db steps. Function 
selector for envelope, _trapezoid or bow tie patterns. Built-in 1 KC oscillator. ; 

Silent, Automatic, Electr mic switching between RECV and XMIT triggered by transmit RF. 
Model MM—2 wired, less. IF Adapter.... - $129.50 Kit. . . $99.50 
Plug-in IF Adaptors — Model RM—50 for 501 KC IF gant RM_80 for 80 KC IF, 
Model RM—455 for 450 to 500 KC IF 

Watch’ for early announcement of our new Model 100V Broadband Exciter-Transmitter 
with built-in Linear VFO. It will be-advertised, when it is in stock at your distributor. 

-MULTIPHASE 
WRITE FOR INFORMATION [ae | Ceutral Electrontes, Due. 

1247 W. Belmont Ave. Chicago 13, Illinois 
EQUIPMENT 

For mike at RST avec PTET BB on page 206. 

BOBY MOUNT BoD 
Nox32] MOUNT 

less spring 
$7.95 | Heavy duty 

: Statyless Steel 
Coax. Conn. 

$195. 

Othe 
Mounts 
from 

8.75 up 

E NEW DIAGONAL 
IVEL BALL-JQINT :  \LOCKS| IN 

PO Sepak : \L POSITIONS /BUMPER MOUNTS . 
No. 444 $17.80 No. 445 $7.95 | No. 446 $13.45 Be : ‘ 

Leaders in the Design 

‘and Manufacturing of 

mobile ‘equipment 

Coniston AT sCapiie kicio JOBBERS EVENY "HERE 
ith Kit & 

A Master Mobile Mounts, Iuc. 
i306 BOND STREET - LOS ANGELES 15, CALIFORNIA 

For further information, check number 56 on page 206. 
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For further information, 

TESTED AND PROVEN 

BY AMATEURS AND INDUSTRIALS 

New magnet principle makes high-contact pressures possible 

—gives a new concept of low-contact resistance. Free of AC 

hum or chatter, available with special receiver protecting 

connector and heavy-duty external SPDT switch. 

One-million operations conipleted in life test with no ap- 

parent deterioration. Power consumption, AC models approx. 

four watts; DC models three watts. V.S.W.R. at 150 me 1.1 

and 1.2 at 300 me. Coil voltages: AC 6, 12, 24, 110 and 220; 

DC 6, 12, 24, 48, 110 and 220. Special coil voltages available. 

GUARANTEED! Fully backed by factory warranty for unit 

replacement. 

DOUBLE MALE-CONNECTOR (DKF2) for 

mounting relay directly onto output of transmitter. 

See your local electronic parts dealer or write 

direct for complete specifications. 

Price $10.90 to $15.65 

DOW KEY CO., INC. 
WARREN, MINNESOTA 

SURPLUS 
5.95, Thigh code key 

DM34 good 
: PE73 good 

$8.49, PE94 Spec $6.00, PE97 good $12.95, PEI7 good 

$12.95, PE120 good $12.95, PEI0! good $6.95—-NEW $7.95, 
BD77 NEW $24.95. 

0 
Batt. rek. $7.95, set of two (2) $14.95, TSI3 w/PL5S & 
68 $4.95, TS9 $4.95, TS15 $5.95. 
TRANSCEIVER BC645 w/17 Tubes converts to 420-500MCS 
NEW—@ a GIVE-AWAY PRICE $21.95, BC-620 21-25.5 
MC uses but does not incl. PE120-less Extal $14.95, 
BC-659 Extal control 27-38 MCS uses but does not incl. 
PE120 $14.95 BC-375 100 Watt 200-500 KCS, 1500 to 
12,000 KC $29.95 BC-625 100-156 MC $22.45. 
-RECEIVERS—BC-683 FM Superhet 27-38 MC, 12v input 
with Tubes $38.95, FM rec. w/10 preset channels 19.68-27.6 
AM input $29.95, R9A/APN4 LORAN REC. NEW 

TRANSMITTERS—BC-604 I'M w/10 preset channels 20-27.9 
MC. 24v inptu w/Tubes less dyn. $15.95, BC-684 FM w/10 
preset channels 35 watt 20.7-38.9 MC 12v input less dyn. 
$28.95, BC-375 100 watt 200-12.5 KC $27.95. 
METERS—IS-182 2” Dia 0-6Amp RF $4.49. O-3Amp RF 2”D. 
$4.50. 
CHOKES—8 hy/235ma $1.95, Dual 9hy/125ma-l0hy/100ma 
.hvins 99¢ Swing choke 15-29 hy/200ma $1.95. yas 
CAPACITORS—var 20-135 MMI hvins 65¢, 8-26MM¥F hvins 
spat RNs inde Apa eee hvings 75¢, 14-66MMYP 
vins ; 5- vins » 15-77MME i 7 

eect lay Bee ie —ratio 25 to 1 w/var cond. Xmtr type 
w/45 to 100OMMF Xmtr cond 98¢, '2MG POt w/switch A3¢. 
Mons Lit Sart RARE oma os 277-283 MMF 99¢. 

- oil- (cere Ds -3.5 MC $2.98. BC- - 
phone amplifier with Tubes $4.95. Fain Hh 
eh ile whs. en es dep. with all C.0.D. orders. 

e . to prior sale change of pri i Mine onder e2.e0: g price without notice. 

EAST MEADOW SURPLUS CO. 
462 Chestnut Lane, Dept. 911, East Meadow, N. Y. 

check number 57 on page 206. 

and bulletins dealing with RTTY the problem ; 

reduced itself to the selection of a particular 

converter or terminal unit desired. I felt that 

this was far too easy a solution to be true and 

after leafing through about thirty publications I 

came up with some even dozen terminal unit 

diagrams, each one claiming to outperform any 

other terminal unit ever described before or af- 

ter. Rather than go into a state of shock over 

this situation I decided to handle this matter in 

another way. Sheer logic will show that all 

terminal units have certain parts in common, 

and it therefore follows that the acquisition of 

these common parts is a step in the right direc- 

tion. Not the least among these common parts 

are the filters. Toroids were decided upon be- 

cause of a haunting mental picture of a fellow 

on his hands and knees picking up laminations 

from the floor of his workshop after having 

disassembled an FL8-A filter unit. Incredibly 

enough, a collection of toroids was found in a 

small shop on radio row and the entire lot 

bought for a song. There is no need to describe 

the building of the filters. This was not difficult 

since all it required was the preliminary build- 

ing of an audio oscillator and calibrating same, 

the purchase of an oscilloscope kit and assem- 

bling same and the purchase of approximately 

one gross of high quality paper condensers of 

all values. Two months later, presto, toroid 

filters. 

Right at this crucial point something hap- 

pened which cannot be explained. The urge to 

get tape equipment became like an obsession. © 

Everything else was forgotten. The filters lay 

unused on the work bench surrounded by a 

multitude of other converter parts. The solder- 

ing iron remained cold. At the supper table the 

subject of “tape” was broached cautiously to 

see if any observable reaction might indicate 

which way the wind was blowing, but I might 

just as well have been speaking about the price 

of iguana skins in Jamaica. This was all I 

needed. Like one possessed I leafed through the 

publications until I found an offering of a tape 

distributor, a tape transmitter and somewhere 

in another list, a tape perforator that only re- 

quired a little adjustment to make it perfectly 

usable for the amateur.-If you have a machine 
shop at your disposal you can alter it to do 
anything you want. By now feel I can do most 
anything with any kind of tape you can dream 
up. I can punch five, six and seven holes in al- 
most any size tape except the right size. Of 
course, I cannot run the punched tape through 
my transmitter, but that is a minor matter. My 
distributor runs with an AC governed motor 
and it is never quite right. That too matters but 
little since it does not have the right number 
of segments to distribute anything I can punch. 
Even the sensing pins on the transmitter are an 
odd number. 

My basement is rapidly filling up. At present 
the topic of RTTY is hardly ever brought up 

For further information, check number 58 on page 206. 
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at the supper table, and talk about tape is 
strictly taboo. 

Some day I shall finish my terminal unit and 
start building an FSK oscillator, that is, if I 
can get the bank to keep carrying my loan. 
Surely there must be in existence many fasci- 
nating circuits for transmitting RTTY. Let’s 
look in the bulletins. Hm .. . Press Wireless, 

_TMC, Northern, Army and Navy Surplus. On 
second thought, perhaps I had better get some 
advice first. S 

Noise [from page 48] 

By the simple expedient of lifting the control 
grid of the final above ground while on stand 
by, (Fig. 1) the noise was eliminated and Marv 
is again happy with his TR switch. He did not 
find the addition of bias to be necessary. 

He experimented with various tubes in his 
grounded grid final. These include the 4-400A; 
4-125A; 4-65A; 803 and 837. In each instance 
the solution proved effective. Static plate cur- 
rent on the 4-400A was 100 ma. at a plate volt- 
age of 3,000 volts. When the grid was lifted 
above ground, the static current dropped to 
85 ma. 

Since the lead carries only d.c. its length is 
not important. Most commercial SSB exciters 
such as the 10A, 10B and 20A have spare relay 
contacts in the voice control circuit. These will 
do the job very nicely. If spare contacts are not 
available an additional relay actuated simul- 
taneously with the voice control relay will 
suffice. a 

KW [from page 109] 

rating. Also, due to the comparatively low volt- 
age, tank circuit losses are less. Because of the 
care used in design and alignment of the various 
elements within, the output holds up in a linear 
fashion at the minimum-voltage limits of the 
plate-voltage swing. This advantage becomes 
marked especially when SSB operation is con- 
templated, as the distortion arising from non- 
linearity in this section of an amplifier can be 
great. To offset such distortion usually requires 
operation at lower efficiencies as well as the use 
of rf feedback networks found only in carefully 
designed equipments at present. 

The result of all this is a very cool (in every 
sense of the word) operating amplifier of ample 
proportions. Gone are the nights where “‘it is 
possible to read by the light of the plate” dissi- 
pation. In fact, it is difficult to detect by simple 
observation of the tube whether the “filament 
is going” or not, so complete is the internal 
shielding. An output indicator, still a superior 
device to determine whether you have maxi- 
mum rf going up the feeder, is the order of the 
day. “Turning up the wick” on this rig can re- 
sult in a solid signal! 

Receive ‘‘Ham’”’ signals 
anywhere, on any set with 
Model ATC-1 Transistorized 

Amateur Band Converter by 

WORLD'S 
ONLY 
F ihc lee 

TRANSISTORIZED 
EQUIPMENT 

Model ATC-1 is Self-Powered (3 penlight 
batteries, shelf life expectancy); simple to 
connect—one connection to antenna, other 

to receiver antenna input; only 434” x 3%” x 
4"%e"— 30 ounces— small and light 
enough to be carried easily, mounted in 
any convenient spot in car; adaptable to 

any receiver—receives AM, CW and SSB on 
the 80, 40, 20, 15 and 10 meter amateur 

bands; a natural for new cars using 12 volt 
tube and/or transistor receivers; the answer 
to mobile SSB listening—built in BFO plus a 
high degree of stability make the tuning of 
SSB, DSB, or CW signals a pleasure; 
provided with outstanding selectivity on AM 
phone by the modified "Q" multiplier 
circuit. Model ATC-1, $79.50 

o_O 

eqoncy. 
Division'I.D.E.A., Inc. 

7900 Pendleton Pike 

Indianapolis 26, Ind. 

For further information, check number 59 on page 
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BENDIX TA 12 TRANSMITTER 

100 Watt, Can easily be converted to 80, 40, 20 

and 10 meters. 4 separate output tanks, one 4 

position selector channel switch. Has seven Sec- 

tions which change the ECO, IPA, and output tank 

simultaneously, complete with tubes. $23.95 

™MP28 power supply for above......------: 

ANTENNA—Monel Metal 

TRAN. REC.—Telescopic Extended 8 foot collapsed 

—17I2" x Yo” Dia. 

TEP TUC ING Won at ere areds, elie pies cedaatn eis Can L Mn eo $1 69 

BC-659 FM Receiver-transmitter, xtal con- 

trolled, two channels, freq. range 27-38.9 Mc, 

13 tubes, built-in speaker, dual meter for test- 

ing filament and plate circuits. $14.95 

BC 620 
Same as above except less spkr. and 

20 to 27 Mc 
$6.95 

BC 603 Ten Channel Push-button or continu- 

ous tuning FM RECEIVER 20 to 28 Mc com- 

squelch circuit, 12 plete w/tubes, speaker, 
volt power supply. 

$24.95 
BC 604—10 Channel, 30 Watt Crystal Con- 

trolled 20 to 27 Mc Transmitter, Complete 

ith tub d 24 Volt D - 
pe sesoihe mer etree 

F.O.B. Chicago or Sacramento, Calif. 

ATR—11 TRANSCEIVER 2.5 Mc to 6.7 Mc com- 

plete w/12 tubes. $29.50 

12 Volt Dynamotor for above......--.: $14.95 

BOE UUTIES a1 OL tees eiaet eat = kool et is 39.50 

AMPLIFIER, complete with 2-6V6, 6SL7, 6SN7, 

6X5. Ship. Wt. 10 lbs. 

TUS Cate le Muah es omic aura ss Gi Aimee t ae ue neste ak e $2.95 

LM FREQUENCY METER 
Heterodyne, crystal calibrated, modulated 

with calibration book 125KC to 

20,000KC—Exc. ..........-- +4) ea. $49.50 

less calibration book—$29.50 

T-20, 4 to 5.3 IMC—T-21, 5.3 to 
7 MC. Used $3.95 NEW 

3 to 4 me. like new 

T-23 100-156 MC 

Used 7.95 

Bendix 100 Watt Transmitter 
Easily converted to 10-20-40-80 Meters. Has four 
separate output tanks. One 4 position selector 
which changes the ECO IPA and output tank 

simultaneously. Uses 2—807 4-12Sk7. 
Complete! w/tubes:.2-.. 220i einen. ea. $22.95 

MP-28 modulation and Power supply for the TA-12 

transmitter. Complete with 4 tubes. Dynamotor 
has an output of 540 V. DC at 450 ma. Input at 

28 V. DC. 
VLC IME VSIA TLOLOT clean ic ernie, ea mems aie $1 4.95 

BEB SiON or Ue CONG meeaninin che ao sith. cease a wae ea. $ .49 

PE-poOmOnM oma COTOE « Amc «aie. + ea -29 

RIMZOMINGW ligase cle rsiens ta. Ree ee SARE 3.95 

TNS SHIN CW tome ic tutes Roake amore eases Piet! 12.95 

WRITE FOR NEW BULLETIN e ALL ITEMS 

F.0.B. CHICAGO @ 25% Deposit required with orders 

RW ELECTRONICS 
2430 S. Michigan Ave., Chicago 16, III. 

Dept. Q, PHONE: CAlumet 5-1231-2-3 

For further information, check number 60 on page 206. 
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Console [from page 129] 

ment used. The only wiring shown is an alumi- 

num gutter for 5 coax leads to various an- 

tennas, terminating in a B&W 5-position coax | 

switch. Switches on the right of the operating 

position are for a beam rotor and for switching 

the antenna relay from one final to another. 

The openings for the equipment were cut 

4" oversize, giving 44” clearance for easy re- 

moval of the equipment. After looking for 

suitable trim for these openings, we used 24 

gauge aluminum strips, 1” ‘wide, bent 90° at 

the local metal shop. These pieces were cut to 

fit with snips, small holes drilled, with match- 

ing holes into the wood. Chrome-plated nails 

were used to fasten. 

Close-up showing space for logs, ete. under the 

main operating position. 

Too much emphasis cannot be placed on 
careful use of the level. Starting at either end, — 
carry this same elevation completely around 
the console. Use the level to plumb vertical 
pieces as well. I found that supposedly plumb 
house walls were no such thing, and that the — | 
concrete floor was not level, nor was it square — 
with the wall. Now, if we should ever get the 
garage straightened up, I'll have to build the 
console again. a 

Get your 
Our New Flyer 

Y free copy today! 

Is The Talk 

Of All ARRL’ers! 

COLUMBIA ELECTRONICS 
2251 W. Washington Bivd.: 

Los Angeles 18, Calif. 
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FOR YOUR TRANSMITTER — 

ONE BALUN 
FOR 1.5 to 30 me 
Full Kilowatt Rating When 

SWR is 2 to | or Better 
Be 

BALUNS Now in Full Production: 
FOR 50 OHM COAX . 

TB-5 matches 50 ohms balanced 
TB-7 matches 75 ohms balanced 
TB-3 matches 200 ohms balanced 
TB-6 matches 300 ohms balanced 

FOR 75 OHM COAX 
TB-4 matches 75 ohms balanced 
TB-2 matches 300 ohms balanced 
NEW —Transformer that matches between 50 ohms coax 
and 75 ohm coax. Same ratings and case as the baluns. 
T-1 R.F. power transf. ..... 17.50 
Specifications: 3¥/2’’ wide, 3’ deep, 442” long (less 
mounting bracket), 8’’ long (w. bracket). 24/2 Ibs. 

More NEW LYNMAR Products: 
TB-8 50 ohms unbalanced to 470 ohms balanced. 

$125.00 
TB-IA 75 ohms unbalanced to 600 ohms bataaced. 

$128.00 
Specifications: 6’ wide, 13’ long, 4” deep. Weight 
10 (tbs. Otherwise same ratings as above. 

LYNMAR ENGINEERS, INC. 

1432 N CARLISLE STREET @ PHILADELPHIA 21, PA 

its Here! 
AN ELECTRONIC 

T-R SWITCH 
THAT REALLY 

WORKS! 

FEATHERWEIGHT + MIDGET-SIZE + UPS EFFICIENCY 
Don’t confuse this great, new electronic Transmitter 
Receiver Switch with anything similar you've ever 
known! Here is a truly effective, efficient and practical 
replacement for that time-worn coax relay. The 
Lynmar TRS-1 Switch is designed for any amateur 
transmitter, home-made or commercial. Wonderfully 
tiny, it hides away inside most transmitters (1/2 x 
V2 x 214, weighs approx. 4-oz.), does not add any 
TVI and makes most receivers perform better. Under 

test, receiver sensitivity increased up to 15db when 

used with transmitters of 150-watts or less .. uses 
negligible power for operation and takes 6.3 volts 
filament and 150 volts @ 13 mils for plate of type 
6AH6 tube, ordinarily sup- 
plied by transmitter, This PRICE ST] 95 
switch is a must for every ° 
Ham rig! (with tube) 

Consultants and Manufacturers 

ELECTRICAL - MECHANICAL ELECTRONIC 

For further information, check number 61 on page 20! 

Two Meter grounded grid 417A 

Crystal Controlled Converter. 2.8 

db Noise figure, 33 db Power 

gain, 60 db Image rejection, 80 

db |.F. rejection and 80 db down 

on all other spurious responses. 

XC-144 output 14 to 18 me. 

Other models — XC-144-C out- 

put 26 to 30 mc, and XC-144-N 

output 30 to 34 me. Price $84.95 

@ UNIFORM RESPONSE 

@ LOW NOISE FACTOR 

@ HIGH OFF-BEAM SIGNAL REJECTION 

@ TOP NOTCH RECEPTION 

Special DOUBLE CRYSTAL Converters F 

Available for COLLINS 75A4 receiver XC-50 — Six Meter Double Cascode Crystal Controlled Converter. 4 db 

Noise figure, 33 db Power gain, 90 db Image rejection, 80 db I.F. 

rejection and 80 db down on all other spurious responses. XC-50 output 

14 to 18 mc. Other models — XC-51 output 10 to 14 me, XC-50-C 

output 26 to 30 mc, and XC-50-N output 30 to 34 mc. Price $64.95 

XC-144-C4 $89.95 XC-50-C4 $69.95 

New Regulated Power Supply 

Model PSR-150 available . . price 49.95 

Ask your dealer or write to TAPETONE, int. 
10 ARDLOCK PLACE, WEBSTER, MASS. 

For further information, eheck number 63 on page 206. 
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SANDY SAYS! 

VIVM MOST 
USEFUL HAM 
SHACK TEST 
EQUIPMENT 
OUTPERFORMS ALL 
SERVICES OF A 

VOLTMETER 

PLUS 

@ ACCURATE MEASUREMENTS in circuits where no cur- 

rent can be drawn without disturbing circuit. 

e USE IN XTRM to check low level stages: Oscillator, Speech 

Amplifiers, etc. 

e USE IN RECEIVER to check Grid Voltages, AVC Voltage, 

BFO Injection, Cathode Voltages. 

@e MANY OTHER USES include checking Xtl Microphones 
for output, checking voltage of a bias battery, etc. 

ANCHOR—MODEL V500—VTVM FEATURES: 
@ SINGLE CONTROL selects range and function instantly. 

eNO BATTERIES ... ohms section has internal DC power 

supply. 

@ SEPARATE 3 VOLT AC SCALE... 
low AC readings. 

e3 COLOR DIAL... easy to read large meter. 

@ ATTRACTIVE CARRYING CASE .. . rugged... de- 
tachable cover . . . hideaway compartment for test leads 
and cord. 

@ SURPRISINGLY LOW PRICE for factory 
tested instrument—includes factory warranty, 
test leads, isolation probe. 

ONLY *49”° 
NE 

HA] 
4 ( 
i 

more accuracy for 

wired and 
instructions, 

T 

ADMNCHON produc co 
ELECTRONIC / COMPONENTS 

2712 W. Montrose « Chicago 18, Ill. 

For further infomation, check number 63 on page 206. 

aonnou‘ncecing 

3-BAND 

Tae QUA 
® EQUALS 3 EL w.s. BEAM 

® 8 db GAIN .,..24db FBR 
®TV ROTOR HANDLES 

® ONLY 16.8'wide - NO STUBS 

Dualband 15-20 * 
OQual-bahd 10-15 %3G95 
factory prices —— f.o.b. arcadia,cal 

— write for brochure’ d ’— 

CUBEX CO. 3322 TONIA AVENUE 
ALTADENA, CALIFORNIA | 
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Why Pi? [from page 127] 

for Radio Engineers,” 3rd Ed. p. 120.) 

1 2. 

and 

db 20 lose 

Here we choose a circuit Q of 15 (same as 
for the Pi-Network) and the same rig with 300 
watts output on 4.0 mc. 

2nd Harmonic: —59db, or approximately 50 
microwatts output on 8.0 mc. 

3rd Harmonic: —71db, or approximately 2.5 
microwatts output on 12.0 mc. 

4th Harmonic: —98db, or approximately 
0.031 microwatts output on 16.0 mc. 

Sure seems good—on paper! Truthfully now, 
if carefully built, computed and designed, the 
results of the Modified Z- network will both 
please and amaze you. 

Tuning and Adjusting the 
Modified Z Network 

Assuming that you have the 3 coils and 
their associated components hooked up and in 
place in your rig, proceed with the tuning as 
follows: 

1. Disconnect your antenna from the net- 
work and resonate the plate tank leaving 
capacitor C1 about one-third meshed. 

2. Tap your antenna onto the antenna in- 
ductance. 

3. Alternately load the rig with capacitor 
C1 while resonating it with capacitor C until 
the predetermined final load is achieved. If you 
cannot find any point at which the load meets — 
your requirements, tap T4 down on the an- 
tenna inductance one turn at a time until you 
find the resonance-load point. Do not be 
alarmed if tap T4 passes tap T3 on the way, it 
just means that your antenna impedance is less 
than the link. After the correct tap T4 position 
has been found, and except that it be lower 
than tap T3, cut off the excess unused turns 
except for 3. That is, leave 3 unused turns at 
the top of the antenna inductance as insurance 
against weather changes, or voluntary changes 
by you in your antenna. Never short turns on 
the antenna coil! Such shorted turns introduce 
enormous losses! 

That’s about all there is to it! No sweat, no 
strain, no pain. And a minimum of losses, less 
harmonics and better antenna efficiency. 
Lis we said at the very beginning, 

tes 

ng 



GLASS EYE [from page 68] 

However, in the case of the 6AL7, less con- 
duction causes the pattern to get dimmer. A 
negative 7 volts will cause the pattern to com- 
pletely disappear. That characteristic was used 
as modulation indicator. A small amount of the 
modulating voltage was “swiped” from the 

_ secondary of the modulation transformer. The 
magnitude of this voltage was controlled by 
a pot and then rectified by a crystal diode. The 
negative voltage varies in direct proportion 
with the amount of modulation, the louder 
you speak, the more negative voltage that is 
developed. This voltage, when applied to the 
grid of the 6AL7, causes the intensity of the 
pattern to vary. The pot should be adjusted 
while using a scope so that 100% modulation 
causes the pattern to just disappear. Admittedly, 
this is a very rough indication of modulation 
percentage, but it is better than nothing! 

Using The Glass Eye With the 28-9er 

Do not get the idea that The Glass Eye can 
only be applied to VHF rigs. Fig. 6 is the adap- 
tion to Roy Smith’s fine 10 meter rig, the 
28-9er. The unlabeled parts are the same as 
those shown in The CQ Mobile Handbook. 
The connections are quite similar to those in 
the 522 circuit. The electrodes for the tops of 
the bars meter the driver stages and the con- 
trol grid indicates modulation. However, since 
we have fewer stages than in the 522, the 
electrode that controls the bottom of the two 
bars was utilized to measure the output voltage 
across the transmission line. It does not indicate 
how much power you are putting out because | 
the voltage across the transmission line is a 
function of impedance. It is used as an indica- 
tion of when you are putting out the maximum 
amount of power. The 2-10 mmfd padder is 
the calibration adjustment for the output. When 
you have tuned the final amplifier for maximum 
output (as indicated by a field strength meter) 
adjust this capacitor until the bars are about 
in the center of their travel. Now, when using 
the rig, it is a simple matter to adjust the tuning 
and loading capacitors for maximum output as 
indicated by maximum displacement of the 
bars. 

Undoubtedly you can think of many more 
applications for the 6AL7. One other use might 
be an intermittent checker for the serviceman. 
Three of four probes attached to the suspected 
circuits would soon show up the defect by the 
flickering of the bars or by the intensity of the 
green glow. 

Someone ought to figure out a way to use 
the 6AL7 in an all channel, transistorized, high 
fidelity, color television set. The pictures would 
be small, and have predominant green tint, but 
there should be a market for it. Think I'll get to 
work on it. a 

U. S. and foreign patents pending 

ee 
The high order of efficiency in this new ‘Byquist”’ 

principle permits input in excess of the manu- 

facturer’s specifications. This is a normal func- 

tion of the antenna and will permit loading 

of the final 125% to 150% of the rated input 

fo the final. Fully resonant at a HALF WAVE 

within the specified frequencies. Antenna mini- 
mizes harmonics and has bi-directional charac- 

teristics. Equipped with standard 52 ohm co-ax 

fitting in base. Stacks 1/1 or 2/2 with standard 
co-ax fittings and cable. 

Less Weight per Megacycle, Only 18 Ibs. 
F100 FIOOL 

iN Frequency coverage: 

ee 75/80/CAP. 
Handles up to 1 KW. 

Standard Model 

$6666 

Standard Model. 
Power input up 
to 500 watts. 

$8888 
F100-P FIOOL-P 

(7MC-14MC) Frequency coverage: 

75/80/CAP. Handles up to 1 KW. 
Power input u 

Silver plated for Ms P P 
to 500 watts. 

Silver plated for 

peak efficiency 
A and weather 

resistance. 2 
resistance, 

$7711 $9959 
Manufactured under the direct super- 
vision of the inventor, Stan Byquist. 
SYNCRO MODELS coming soon for full band 
resonance from your operating table. 

COMM COMPANY 
YANKTON SOUTH DAKOTA 

Telephone 2829 
For further information, check number 64 on page 206. 

peak efficiency 

and weather 

THE 
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NON-METALLIC GUY LINE — PERFECT FLEXIBLE 
INSULATOR — REVOLUTIONIZES HAM RADIO 

& TV ANTENNA SYSTEMS 
Non-inductive, non-conducting, non-absorbing 
Glas-Line isolates systems from directional 

arrays, rhombics, etc. 

ons 
tree 

The new main insulator of W3UCT. The Glas-Line is between 
the two egg insulators running. to the lower left. The copper 
link between the center egg insulator and’ the upper right 
egg insulator is for the dead-end feeder of a Zepp antenna. 

ng the Glas- View of an open thimble 
Line guy wire to a tree. 
GLAS-LINE cannot rot, will not shrink, stretch or sag .. . has 
high eerorieg strength of over 500 pounds. Only $2.89 per 

¢ 100’. Send 5 postage. GLAS-LINE IS AVAILABLE AT THE 

FOLLOWING: 
Barry Electronics Corp., 512 Broadway, N.Y. 12, N.Y. 
Wm Dandreta & Co., 28 Wolcott St., Providence 8, R.1. 
Consolidated Radio Co., 612 Arch St., Phila. 6, Pa. 
Federated Purchaser Ine., 1113-15 Hamilton St., Allentown, Pa. 
Ham’n Hi-Fi, Inc., 826 N. Main St., Dayton 5, Ohio 
M. N. Duffy & Co., 2040 Grand River Ave., W. Detroit 26, Mich. 
Fargo Radio—TV Service Co., 511-515 3rd Ave., N., Fargo, N.D. 
Busacker Electronic Equipment Co., Inc., 1216 W. Clay, Houston 19, 
Texas 
Electronic Wholesalers, inc. 

. h 2345 Sherman Ave., N.W. Washington ?, D.C. 
Electronic Supply Co., 6! N.E. 9th St., Miami 32, Fla. 

413 New Haven Ave., Melbourne, Fla. 
Alaska Radio Supply, 307 Seward St., Box 2538, Juneau, Alaska 
Alma cL 11240 W. Olympic Blvyd., P.O. Box 64398, Los Angeles 

. B e 

P.O. @OX =? WIVERD ALE 7 NEW TORK 

DISTRIBUTOR INQUIRIES INVITED 

For further information, check number 65 on page 206. 
oe a i sl hare a ba es a ie Pa dor 

yyy *TURN COUNT DIAL 
iG Registers Fractions to 99.9 Turns 

Cy om OR roller inductances, INDUC- 
YA MWY _ TUNERS, fine tuning gear reduc- 

} ers, vacuum and other multiturn 
variable condensers. One hole mounting. Eandy 
logging space. Case: 2” x 4”. Shaft: 4%” x 3%. TC 2 
has 2%” dial—15%” knob. TC 3 has 3” dial—2% 
knoh. Black bakelite. 
TC 2 $4.20—TC 3 $4.75—Spinner Handle 75c extra 

Add 8¢ for Parcel Post 

R. W. GROTH MFG. CO. 
10009 Franklin Ave. Franklin Pk., Illinois 

ATTENTION, WOULD-BE NOVICES! 

Learn code the new easy way with the Kord-All 

elementary course. Oral instructions with every 

lesson—just like a private teacher. On 334 ips tape, 

only $4.50, postpaid. 

KORD-ALL, 1274 Edgewood NE, Warren, Ohio 

°—-ATTENTION MOBILEERS~¢ 
Positive band change in an instant 

wih AMealeana / 

RAFRED Box 47725, Wagner Station 

ENTERPRISES Los 

| or 
| Angeles 47, California 
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SWR Monitor [from page 97] 

imum and the power turned on. The rectifier 
at the load or antenna end delivers the SWR 
indication while the other switch position reads 
relative power output. The potentiometer is 
slowly advanced with the switch in the power 
or “check” position to set a full scale reading 
and then the switch is flipped to the SWR or 
“read” side. 

On 14 mc, and using a standard 100 uA 
meter in conjunction with the unit described, 
the meaning of the current readings in SWR 
was found to be in accordance with the values 
shown in the chart below. 

SWR uA SWR uA SWR UA 
Le] 0 31 50 1A Eg A: 

L5il 20 4:1 60 10:1 82 
2051 34 Sel 68 20:1::' 91 
pies 42 6:1 74 100:1 99 

For real deluxe jobs a meter scale can be 
made to give the readings in SWR directly. 
On other bands the unit will have to be cali- 
brated at various SWRs if a direct indication 
is desired. However, because it is the lowest 
or minimum reading that is of interest, a uni- 
versal volt-ohmmeter can be used with the de-— 
tector -to show the approximate SWR values 
and eliminate the need for accurate calibra- 
tion. 

Now, a word about the performance of the 
device. The writer has used a unit similar to 
the one described for over six months. In 
that time antennas on the 15, 20 and 40 meter 
bands were checked. In particular it was 
most useful in tuning up a ¥% wave ground 
plane used on both 20 and 40 with a coupling 
network at the base of the tower. Because 
this network had to match a rather unusual 
length (40 ft.), the adjustments were not at 
all obvious. Yet with this SWR meter the tune- 
up could be made in a few seconds. 

Of even greater value were the numerous 
times the SWR monitor gave instant indica- 
tion of the fact that the 15 meter antenna 
was connected‘ to the rig with the final tuned 
to 20! Other malfunctions such as water in 
the tuning network and a broken lead to the 
tower were also detected immediately with- 
out a long period of transmitting at a high 
SWR. The savings in possible damage to the 
co-ax line and fittings are obvious. 

With the switch reading power, practically 
all tune-up adjustments on the transmitter can 
be made. In fact, except to get a general 
idea of power input, the plate meter on the final 
is not nearly as good an indication of overall 
transmitter performance as is the SWR moni- 
tor. 

After a few hours experience with this de- 
vice it is a good bet that this “attachment” to 
the modern transmitter will become the most 
important addition since the low pass filter! @ 
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Model 26 [/rom page 90} 

wider this span, the better adjusted your ma- 
chine is and it will also be more tolerant of 
defective signals. A small narrow range in- 
dicates possible: 

Distorted, defective RTTY signals 
A poor terminal unit 
A misadjusted machine 

By persistent monkeying with my 26’s selec- 
tor magnet and armature return spring ten- 
sions, I have achieved a local copy range of 
20-110 which is about par for the course. The 
lever is left set at 60 which is midway. Distorted 
RTTY signals will have reduced spans, of 
course. Different stations will often have dif- 
ferent ranges depending upon the quality of 
their signals. A slight movement of the pointer 
may clear up a difficult station by moving the 
sampling spot to an undistorted portion of that 
station’s signals. The pointer is often used in 
that way to compensate for distorted pulses 
in commercial wire services where the induc- 
tive kick of telegraph lines is a problem. 

I have discovered that altering the armature 
return tension will push the range adjustments 
up or down the scale somewhat. So if one of 
your range limits appears to be way off the 
scale, try experimenting and perhaps it can be 
shifted back onto the 0-120 scale as well as 
improving the span. 

4, Lubrication—Squirt anything that dares 
to move with No. 10 motor oil. Don’t miss 
two small oil cups that are in the depths of 
the printer. Use discretion. Too much oil at- 
tracts dust. Keep the cover on to minimize 
dust. The motor requires light grease with a 
special gun at the end bells. Don’t let clutches 
get dry. When they look dry, it’s time to oil. 

5. Stray Information—A 3 volt battery in 
series with keyboard and magnets produces 
lousy local copy because for some reason— 
[the machine hates a ‘tighi,’ well regulated 
supply’—W2TKO.] A poor, ‘loose’ supply like 
a 45 Volt battery with dropping resistor down 
to 20 ma., works fine. 

Don’t feel bad if you can copy only one in 
ten of the commercial stations heard. Most of 
them are either working faster speeds or mul- 
tiplexing. 
NOW THEN: You say you’ve done all these 

things and your 26 still prints -44&/2 QEUT- 
ZLPOP ... and the printer is dripping oil 

and ink all over the carpet and scraps of dirty 

RTTY paper all over the floor. You say the 

last time parts were lost was when the 26 fell 
on the floor and that your XYL threatens to 

houseclean the whole mess out of the house, 
if she doesn’t get a divorce first... . 

Tell you what to do—don’t, don’t write me, 

but do write all your troubles to W9TCY, 

W@BP, W2TKO, and W6AEE. When they 

angrily besiege the house, I'll write another 

RTTY article. z 
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NOVICE 51-243 FuNDAMENTAL OR 99¢ 
BAND DC-34 FREQUENCIES 
Your Choice—Guaranteed for Accuracy & Activity 

80 METERS 270) shrovsh 2748 i steps of 1 KC. 

40 METERS A PO: 7198 in ae 1 KC. 

35 h 599 i DOUBLING TO40 METERS or 1 Ke F1-243 or DC-ad. 
15 METERS e270 a oue Soars in steps of 1 KC. 

FT-24] SSB. Matched PaitS suissiercinese cleome pr. $1.95 

FT-241 Single Side Band low frequency Crystals — 

B7OwkK Gro i5 40a K Cok, casa tess caadeseconcrvccseurse ea. 49¢ 

DC 34/35 from 1690 to 4440 KC.............00. ea. 75¢ 

AN/TRC-1 FT-241 holders from 729 to 1040 KC— 
4 OOO UK Cy excluded tacteccetcn stone suceseveveest cesseoueusseaye . 75¢ 

FT-241 200. KC or 500 KC....... Seedy dvee@0e S100 

[cris/u 1000 KC Std Herm. Sealed........ ea. $2.95 | 

100° KG FT=249) RCA iVGe5 oie ooo sc. s eee ea. 4.95 

160 Meter—FT243 1005 to 1999 KC........ ea. $1.99 

1000 KC-DC9-LM-BC 221 Std. .........0..0.000.0008. $6.25 

Marine and C.A.P. 
ALL FREQUENCIES AVAILABLE NOW! 

2009—2182—2637 etc. Tol. .005%........:. ea. $2.99 

OTHER FREQUENCIES AVAILABLE— SEND FOR CATALOG 

Include 5c per crystal for postage and insurance, Calif. add 
4% Tax. No. C.O.D'S. Prices subject to change. Ind. 2nd 
choice; substitution may be necessary. Min. Order $2.50. 

U. S. CRYSTALS, INC. 
1342 So. La Brea Ave., Los Angeles 19, Calif. 

For further information, check number 66 on page 206. 
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D S B [from page 51] 

a jumper which tied the screen-grids in parallel. 
Because this transmitter employed a 250- 

watt class B modulator, the af grid driving 
voltage to this unit could be utilized by con- 
necting a pair of clip leads to the grids of the 
modulator tubes and pulling these tubes from 
their sockets. The secondary center tap of 
the modulator driver transformer was then 
connected to ground. This driver transformer 
was set for maximum step-up ratio, primary 
(500 ohms) to % secondary of 1:3. In the 
final setup, the push-pull 6V6 class AB1 ampli- 
fier produced more af voltage than was re- 
quired. 

Because some operational tests appeared to 
be in order at this point a dummy load con- 
sisting of two 100-watt lamps in parallel was 
connected to the amplifier output. The exciter 
was tuned up in the 40-meter phone band, and 
the 813 amplifier input circuit was tuned and 
adjusted for normal class C operation. The 
final amplifier plate voltage was gradually ap- 
plied to the plate circuit. At 2200 volts the 
static plate current was too high, about 200 
milliamperes. Negative voltage was then ap- 
plied to the screen grids (about —90 volts). 
This voltage cut the plate current off complete- 
ly. Next, the speech amplifier was turned on 
and, with the’ plate tank tuning capacitor and 
loading capacitors set near their normal tune- 
up values, the gain control was advanced while 
the writer whistled into the microphone. The 
final amplifier plate current gradually in- 
creased, and the plate tank circuit was resonat- 
ed. With loading, the dummy load lamps came 
to brilliance at a plate current of about 125 
milliamperes. An “on the air” check with the 
SB group produced exciting results. All re- 
ports were readability 5, all. the way to the 
West coast. Critical reports indicated excessive 
Carrier, unbalance in the sidebands, and some 
distortion. Because of the encouraging results 
obtained with only one evening’s work, further 
work on the system was continued for several 
weeks. During this period, numerous adjust- 
ments and measurements were conducted, and 
“on the air” tests were made almost regularly 
with the same group of SB stations. The re- 
sults of this investigation supplied most of the 
information contained in this article including 
the typical operation values for a pair of 813’s 
shown in Fig. 5. 

On the Air Operation 

For those who have never tuned in a sup- 
pressed-carrier signal, double-sideband or 
single-sideband, your present AM-CW receiver 
can demodulate a suppressed-carrier signal 
only when a carrier of sufficient strength and 
frequency is present at your receiver. To sup- 
ply this carrier it is only necessary that your 
BFO be turned on. First,:- however, the side- 
band station should be tuned for maximum 
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DC: Plate Voltage = ...0..0.%. .e2.%% 2250 volts 

DC Grid-No. 3 Voltage ........---- 0 volts 

Grid-No. 2 (Screen-Grid) Voltage: 

DCS e625 chsncs nin ere ee lg eee —90 volts 

AF° (rms, per tube) approx..... 180 volts 

DC Grid-No. 1 (Control-Grid) 

Voltage® (8) ea eee eee —150 volts 

Peak RF Grid-No. 1 Voltage 
(per tube) (0... so-5 4b ets aia 275 volts 

DC Plate Current: j 

For zero af grid-No. 2 signal, 
APDIOKs (jo. Ale Laws elavete rs ein setanenyete 0 ma 

For max. af grid-No. 2 signal, 

APPLOKs o8 see» soars aie teen 125 ma 

DC Grid-No. 2 Current ..... 4--...- # 
DCG -Grid-No. .1°> Current $> io... 20 ma 

Grid-No. 1 Driving Power, approx... 8 watts ~ 

Average Power Output, approx. 

(total for two tubes) .......... ' 210 watts 
* At W21YG, —90 volts obtained from common 

fixed supply. Additional —60 volts for grid No. 
1 obtained from resistor of 3000 ohms. 

° AF signal of 2 ke. 

+ Negligible 
$ DC grid No. 1 current drops 10 to 15% under. 
“maximum af signal conditions. 

FIG. 5 

The following chart clearly shows the power- 
saving advantage of DSB operation over AM 
operation: 

AM Versus DSB Power Comparisons 
(Values are for 818 transmitter at W2IYG 

under mac. af signal conditions 
AM DSB-SC 

DC Plate Input Power (Final) .. 500 281 watts 
DC Grid-No. 2 Input Power .... 32 0 watts 
Grid No. 1 Driving Power ..... 8 8 watts 
Carrier. Power 3...) San ee no see 3875 0 watts 

Total Sideband Power (Average) 
for Sine-wave modulation .... 187 210 watts 

DC Modulator Plate Input 
(including modulator driver) .. 3538 20 watts 

Total DC Input Power to Final 
and Modulator .... 0.0.0.6... 885 301 watts 
Note that the AM transmitter requires more 

than 8 times the total de input power of the DSB 
transmitter for about the same sideband power! 
When filament and bias power requirements are 
included for the AM modulator stage, the figure 
is closer to 4. 

response. Keep the rf gain Jow, and the af gain 
high. Turn on the BFO and adjust the pitch 
control until the signal becomes readable. Ad- 
just the main tuning dial for maximum in- 
telligibility. Slight re-adjustment of the rf and 
af gain controls and BFO will produce com- 
plete readability with no “Donald Duck” ef- 
fects. This final frequency is the one at which 
you zero-beat your vfo. The use of a crystal 
filter or Q-multiplier to improve receiver se- 
lectivity aids in the rejection of one of the side- 
bands and reduces phasing effects. The ideal 
solution is to add a sideband adapter to the 
receiver. Stand by until there is a lull in the 
conversation, then break in with your call. 
Keep your pencil handy because, if your ex- 
perience turns out to be like the writer’s, you'll 
have more qrmless qsos in a shorter period of 
time than you have ever had before. You’re on 
your own! Happy “carrierless” hunting! 

j 

+ 

~ 

‘ 

ee ee 



GLOBE 

Here it’s Friday al- 
_ready . . . what bet- 
iter time to give the 
.XYL this globe for 
| your shack ... and 
, you’re getting a FREE 
year of CQ to boot. 
Costs $25.00 in the 
TORES Mis ite ORY 

ne 4 P1950 this “CO 
deal. 

SE 

mai: 

BINDER 

There is no other good way 
to keep your back issues. 
Make ‘em neat. We sup- 
ply the binder, with the 
year embossed in gold, not 
merely a sticker which will 
come off later. Specify 
what year you~ want 
stamped on your binder. 

$3.50 each. 

MOBILE HANDBOOK 

This new Mobile Handbook 

by Bill Orr, W6SAI, has been 

getting raves from all of the 

experienced mobile opera- 

tors. There is all sorts of in- 

formation in here that can- 

not be found anywhere else. 

This is NOT a collection of 

reprints. $2.95 postpaid. 

HANDBOC 

HAM’S INTERPRETER 

Now you can talk in 
broken French, Spanish, 
Italian, German, Swed- 
ish and Finnish. This 
handy little book gives 
all the popular ham 
conversation in seven 
languages, including let- 
ters and numbers. Only 
$1.50 postpaid (direct 
from Germany). 

— 5 = eS ee Se Ge ee ee ee ee ee ee ee ee ee eee ee ee ee ee eee 

ELEKTRA CODE COURSE 

[1] Bound Volume——Year Wanted [] Mobile Handbook [] Command 

Jen 
| CQ Magazine SIRS: My check (money order) for $........0.00005. 

; 300 West 43rd St. the following items to: [] Globe 

| New York 36, N.Y. 

| Sets [] Ham’s Interpreter 

IM ee cee ee ee UN Sh EES Coker eat hee 

PE DRESS Eg ncn Yet yes ae 

| CUE EG ee aes tal vcore Mest ieee tna: 

ATLAS 

Come on, get with it. 
Don’t pull a blank when 
some one asks you for 
the capital of Honduras. 
For only $12.50 you 
can own 7 lbs. of full- 
color maps and a com- 
plete gazeteer. Send for 
this Hammond Atlas. 
PLUS a one year sub- 
scription to CQ. 

only $12.50 

BOUND VOLUME 

By far the handiest way 
to keep your library. 
Why not go first class? 
This impressive volume 
is only $7.95. We only 
made a few of them 
this year, so don’t ex- 
pect to get one later. 
1954 and 1956. still 
available (specify year 
wanted) 

COMMAND SETS 

This IS a collection of re- 
prints, containing all of the 
available information on 
the conversion of the popu- 
lar “‘Command” transmit- 
ters and receivers into good 
ham transmitters and re- 
ceivers. Invaluable for Nov- 
ice, Technician, General, 
Advanced and Extra class 
operators. 136 fabulous 
amazing terrific pages for 
only $1.50 PPD. 

CODE RECORD 

Learning code is a 
snap with this record. 
Speeds from 3 to 16 
WPM, depending upon 
turntable speed. This 
t2°)- EP records, nds 

on it all you need to 
learn the code _ for 
both the Novice and 
General license. $3.50 
each. 

Cll 

is enclosed. Please send 

C) Atlas () Binder__Year Wanted 

(1 Code Record 
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ALPHABETICAL LISTING OF HAM DISTRIBUTORS 

A. C. Radio 
Supply Co. 325 

1539 W. Passyunk Avenue 
Philadelphia 45, Penna. 

A. & J. Distributing 
Co. 84 

0119 9th Street 
Lewiston, Idaho 

Ack Radio Supply Co. 
3101 4th Avenue, oan 
Birmingham 5, Alabama 

Acme Electronics 
Distributors 73 

811 Main Street 
Jacksonville, Fla. 

Acme Electronics Inc. 26] 
59 Willoughby Street 
Brooklyn 1, N. Y. 

Adirondack Radio 
Supply 240 

185-191 West Main Street 
P. O. Box 88 
Amsterdam, N. Y. 

Aeronautical Radio, 
Ine. 63 

Street, 1700 ‘‘K’’ 
Washington 8, D.C. 

Aikens Electronic 
Supplies, Inc. 59 

428 Bank Street 
New London, Conn. 

Airmar Associated 348 
629 N. Sylvania 
Wort Worth, Texas 

Alco Electronics (61 
3 Wolcott Ave. 
Lawrence, Mass. 

N.W. 

Algeradio Electronics 
Co. 243 

236 N. Franklin Ave. 
Hempstead, L. I, N. Y. 

Allen & Hurley 237 
23 South Warren Street 
Trenton 10, N. J. 

Allen & Jennison Co. 6 
620 Greensboro 
Tuscaloosa, Ala. 

Allied Radio 103 
111 N. Campbell Avenue 
Chicago 80, Illinois 

Allied Electronics, 
Inc. 208 

413-415 Hillsboro Street 
Raleigh, N.C. 

Alltronics-Howard Co. 154 
Box 19 
Boston 1, Mass. 

Almo Radio Co. 326 
412 North Sixth Street 
Philadelphia 23, Penna. 

Almo Radio Co. 327 
913 Arch St. 
Philadelphia 7, Pa. 

Almo Radio Co. 328 
6205 Market St. 
Philadelphia 39, Pa. 

Almo Radio Co. 329 
7540 Frankford Ave. 
Philadelphia 36, Pa. 

Almo Radio Co. 216 
4401 Ventnor Ave. 
Atlantic City, N.J. 

Almo Radio Co. 219 
1133-37 Haddon Ave. 
Camden, N. J. 

Almo Radio Co. 137 
317 Park Heights Ave. 
Salisbury, Md. 

Almo Radio Co, 324 
550 Markley St. 
Norristown, Pa. 

Almo Radio Co. 238 
201-203 Calhoun St. 
Trenton, N.J. 

Almo Radio Co. 60 
1122 French Street 
Wilmington, Delaware 
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Alpha Aracon 
29 Adelaide Street, W. 
Toronto 1, Ontario, Canada 

Amateur Headquarters 

Beacon Hill Station 
San Antonio, Texas 

Amateur Radio 
Equipment Co. 

1203 East Douglas 
Wichita, Kansas 

Amateur ee Supply 

124 

Co. 
224 Cedar Street 
Seattle 1, Wash. 

Amateur Supply Co. 
915 Marion Street 
Fort Worth 3, Texas 

Antrim Marine Radio 323 
4022 Woodruff Rd. 
Lafayette Hill, Penna. 

Jack C. Arbuckle— 
Distributor 16 

2330 Kern Street 
Fresno, Calif. 

Arrow Electronics 262 
82 Cortlandt Street 
New York, N. Y. 

Arrow Electronics 
Inc. 249 

525 Jericho Turnpike 
Mineola, L.1l., N. Y.- 

Walter Ashe Radio 
Company 147 

1125 Pine Street 
St. Louis 1, Mo. 

Associated Electronics 
Supply 296 

1427-29 Sunset Avenue 
Utica, N. Y. 

Atronic Corporation 
6566 Sheridan Road 
Chicago 26, Illinois 

349 

104 

Aviation & Electronics 
Suppliers, Inc. 330 

P. O. Box 4082 
Fort Worth, Texas 

George H. Bagley cv. 35 
1212-16 ‘“‘D’’ Street 
San Bernardino, Calif. 

George D. Barbey Cu., 
Inc. 337 

2nd & Penn Sts. 
Keading, Penn. 

Barry Electronics 264 
512 Broadway 

‘New York 14, N. Y. 

Bartell’s Marine Radio 29 
suv W. Coast Highway 
Newport Beach, Calit. 

Cc. E. Beckman Co. 164 
11-35 Commercial Sureet 
New Bedford, Mass. 

Bell-Lourim Electronics, 
Inc. 182 

1339 Peck Street 
Muskegon, Michigan 

Benton Electronic 
Supply Inc. 173 

643 West Main Street 
Benton Harbor, Mich. 

Henry O. Berman Co., 
Inc. 132 

12 Kast Lombard Street 
Baltimore 2, Maryland 

Bill & Ralph 
Radio Service 235 

136 W. Colfax Ave. 
Roselle Park, New Jersey 

Bluff City Distributing 
Co. 387 

234 East Street 
Memphis 3, Tenn. 

Bob & Jack Store 
for Hams 98 

611 Forest Avenue 
Des Moines 14, Iowa 
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Lew Bonn Co. 188 
67 S. 12th Street 
Minneapolis 3, Minn. 

J. G. Bowman & Co. 105 
513-17 E. 75th Street 
Chicago 19, Illinois 

Brightman Distributing 
Co. 148 

4421 Ridgewood Street 
St. Louis 16, Missouri 

W. D. Brill Co. 30 
10th & Jackson Streets 
Oakland 7, Calif. 

Bronx Wholesale 
Radio 263 

472-76 E. Fordham Road 
Bronx, N. Y. 

Bruun Radio Shop 220 
260 North Avenue 
Dunellen, N. J. 

Ham Buerger 331 
1823 W. Cheltenham Ave. 
Philadelphia 26, Pa. 

Burghardt Radio 
Supply 384 

P. O. Box 746 
Watertown, South Dakota 

Paul O. Burk Co., 
Inc. 200 

5505 Siiver Avenue, 8.E., 
Albuquerque, N. M. 

Burstein-Applebee 
Company 143 

1012-1014 McGee Street 
jXansas City 6, Missouri 

Busacker Electronics 
Equipment Co. 352 

1216 W. Clay 
Houston 19, Texas 

Bushland Radio 
Specialties 422 

Chippewa Falls, Wisconsin 

Cc. & C. Radio Supply 
Company 414 

2502-6 Jefferson Avenue 
Vacoma 2, Washington 

Cameradio 335 
1121 Penn Avenue 
Pittsburgh 22, Pa. 

Campbell & Hall, 
Inc. 155 

989 Commonwealth Avenue 
Boston 17, Mass. 

Canadian Electrical 
Supply Co. Ltd. 

275 Craig Street, West 
Montreal, Que., Canada 

Canadian Electronics Ltd. 
9906 - 109th Street 
Edmonton, Alta., Canada 

Carson Electronic 
Labs 365 i 

200 Mission Road 
San Antonio 10, Texas 

Castrup’s 88 
1014 West Franklin Street 
Evansville 10, tatiana 

Central Newsstand 286 
151 Main Street 
Rock Hill, S. C. 

Central Radio Parts 
Co. 428° 

1723 W. Fond duLac Ave. 
Milwaukee 5, Wisconsin 

Central Radio Supply 
Co., Inc. 

P. O. Box 1688 
Alexandria, Louisiana 

Certified Electronics 395 
1330 Powhatan Street 
Alexandria, Va. 

Certified Electronics, 
Inc. 247 

Albany Avenue, Ext. 
Kingston, N. Y. 

Channel Radio Supply 
Co. 45 

18 E. Ortega Street 
Santa Barbara, Calif. 

Chemcity Electronic 
Dist. 19 

1637 Fourth Avenue 
Charleston 27, W. Va. 

Chemcity Radio & 
Electric Co. 418 

103 Clendenin Street 
Charleston, Kanawha City, 

W. Va. 

Chester Electronic * 
Supply Co. 425 

2012 - 52nd Street 
Kenosha, Wisconsin 

Chicago Radio Apparatus 
Co., Inc. 106 

415 South Dearborn Street 
Chicago 5, Illinois 

Chief Electronics 
Inc. 251 

14 No. Bridge Street 
Poughkeepsie, N. Y. 

James W. Clary & Co. 2 
1713 2nd Avenue, South 
Birmingham, ~ Ala, 

Coast Radio Co. 406 
110 University Street 
Seattle 1, Washington 

Cobean Stationery Co. 204 
320 N. Richardson 
Roswell, New Mexico 

Congress Radio Co. 57 
207 Congress Avenue 
New Haven, Conn. 

Co. 
Electronic Parts Dist. $30 
612 Arch Street 
Philadelphia 6, Pa. 

Consolidated Radio 
330 

Cosmopolitan Radio Co. 92: 
524 Washington Street 
Gary, Indiana 

The E. S. Cowie Ei eo eae ectric 

1819-23 Wyandotte Street 
Kansas City 8, Missouri 

Crabtree’s Wholesale 
Radio 344 

2608 Ross Avenue 
Dallas 1, Texas 

Craddock’s Radio 
Supply 82 

P. O. Box 297 
Boise, Idaho 

Cramer Electronics 
Ine. 156 c. 

811 Boylston Street 
Boston 16, Mass. 

The Crawford Radio 
119-121 John St., North 
Hamilton, Ont. Canada 

Crescent Radio Supply 122 
212 W. 10th Street, 
Bowling Green, Kentucky 

Curle Radio Supply 3885 
439 Broad Street } 
Chattanooga 2, Tenn. 

Custom Electronic, 
Inc. 297 

1000 South Main Street 
Dayton 9, Ohio 

The D & J Electronic 
Supply Co., Ine. 

207 Elm Road, S.E. 
Warren, Ohio 

Dalton-Hege Radio 
Supply Co. 210 

924 West 4th St. (Rear) 
Winston-Salem, N. C,. 

Wm. Dandreta & Co. 372 
28 Walcott Street 
Providence 8, R.I. 

Dealers Wholesale 
Supply 48 

265 South Laurel Street 
Ventura, Calif. 

David B. Dean & Co. 
85 Cohannet Street 
Taunton, Mass. 

168 

Delaware Eleetronics 
Supply Co., Ine. 

220 W. 4th Street 
Wilmington, Delaware 

DeMambro enti Supply | 
Cos, wine. E57, 

1095 Commonwealth Ave. — 
Boston 15, Mass. 

DeMambro Radio Supply 
Inc. 199 

1308 Elm Street 
Manchester, N. H. 

DeMambro Radio Supply 
Co., Inc. 169 

222 Summer Street 
Worcester, Mass. 

DeMambro Radio 
Supply 

90 Broadway 
Providence, R. I. 

Denison Radio Supply 346 
310 West Woodard Street 
Denison, Texas 

Diehl. Radio & TV - 
Supply 3863 

2120 7th Street 
Port Arthur, Texas 

Dixie Radio Supply 
Co. 378 

234 East Evans Strecte: 
Florence, South Carolina 

Dixie Radio Supply 
Co., Inc. 206 

715 W. Morehead Street 
Charlotte, N. C. 

Dixie Ceca Supply 
0, 

1700 Laurel Street 4 
Columbia, South Carolina 

Dixie Radio Supply 
Co. 379 

306 Wade Hampton Blvd. 
Greenville, 8. Coy 

Dow Radio, Inc. 33 
1759 East Colorado Street 
Tasadena 4, Calif. 

MS < Duffy & Co., 
374 

2040" "Grand River Avenue 
Detroit 26, 

W. H. Edwards Co., ane 
94-96 hee ted : 
Providence 3, R. T. 

El-A-Co. 302 
235 Lodi Street 
Elyria, Ohio 

Electra Ne eg 
Co. 38 

1914 West End Avenue 
Nashville 4, Tennessee 

Electric Products Sales 
Co. 180 

427 East Michigan Ave. 
Lansing 29, Michigan — 

Co., 
c. ; 

50-58 Eastern Ave. 
Boston 18, Mass. 

Michigan 

Electro Sales 

Electronic Center, 
Inc. 189 

107 Third Avenue, North 
Minneapolis 1, Minn. 

Electronic Distributors, 
Inc. 3 

1845 Peck Street 
Muskegon, Michigan 

Electronic Equipment 
Co. 351 

917-19 Florence Street 
Ft. Worth, Texas 

a 

a ea eee 
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Electronic Equipment 
Distributors 37 

1228 - 2nd Avenue 
San Diego 1, Calif. 

Electronic Equipment & 
Engineering Co, 3842 

805 South Staples Street 
Corpus Christi, Texas 

Electronics Export Co., 
Ine. 209 

. Box 1742 
Raleigh, N. C. 

Electronic Laboratories & 
Supply Co. 257 

1415 Oriskany St., West 
Utica 4, N. Y. 

Electronic Parts Co., 
Inc. 20! 

222 Truman Street, N.E. 
Albuquerque, New Mexico 

Electronic Parts Co. 353 
3505 Crawford 
Houston 4, Texas 

Electronics Suppliers {3 
2428 Shattuck Ave. 
Berkeley, Calif. 

Electronic Supply 75 
61 N.E. 9th Street 
Miami 32, Wlorida 

Electronic Supply 74 
913 Morningside Drive 
Melbourne, Florida 

Electronic Supply 
Corp. 172 

94 Hamblin Avenue 
Battle Creek, Michigan 

Electronic Supply Co. 15! 
250 Eleventh Street, West 
Billings, Montana 

Electronic Supply Co. of 
Petersburg, Inc. 4v0 

13 East Washington St. 
Petersburg, Va. 

Electronic Tube Co. 
464 McGill St. 
Montreal, Quebec, Canada 

Electronic Wholesalers, 
Ine. 64 

2345 Sherman Ave., N.W. 
Washington 1, D. C. 

Electronics, Inc. 430 
705 So. 3rd Avenue 
Wausau, Wis. 

Electro Sonic Supply 
Co., Ltd. 

543 Yonge Street 
Toronto, Ont., Canada 

Elliott Electronics 11 
418 N. Fourth Avenue 
Tucson, Arizona 

Elmar Electronics Inc. 31 
140 Eleventh Street 
Oakland 7, California 

Emco Electronic 
Wholesalers 138 

1123 Fidler Lane 
Silver Spring, Md. 

Emerson Radio of 
Connecticut 54 

20 Chestnut Street 
Hartford 5, Conn. 

Emrich Radio Supply 3 
656 Dauphin Str2et 
Mobile, Alabama 

A. Esch & Co., Ltd. 
vo1es - 102nd Street 
Bdmonton Alta., Canada 

me 

Euclid Radio Parts 
Corp. 301 

16379 Euclid Avenue 
East Cleveland 12, Ohio 

Evans Radio 394 
c/o Burtis W. Dean 
25 Bay View Street 
Burlington, Vt. 

Evans Radio, Inc. 198 
P. O. Box 312 
Concord, N. H. 

Fair Radio Sales Co. 303 
132 S. Main Street 
Lima, Ohio 

Fargo gaat Service 
Co. i 

515 Third Avenue, North 
Fargo, North Dakota 

Farnsworth Radio & 
TV 105 

201-205 East Mullan Ave. 
Waterloo, Iowa 

Federated Purchaser, 
Inc. 224 

1021 U.S. Rte. 22 
Mountainside, N. J. 

Federated Purchaser 
Corp. 

114 Hudson Street 
Newark, New Jersey 

Federated Purchaser, 
Inc. 3 ce. 319 

1115 Hamilton Street 
Allentown, Penna. 

Fistell’s Radio & Elec. 
Supply Co. 50 

1085 Lincoln 
Denver 3, Colo. 

Fitzpatrick Electric 
Supply Co. 

444 Irwin Avenue 
Muskegon, Michigan 

Fort Orange Radio 
Distributing Co., 
Inc. 239 

904-916 Broadway 
Albany 4, N. Y. 

Fort Wayne Electronics 
Supply, Inc 

3606 Maumee Avenue 
Ft. Wayne 1, Ind. 

Frank’s Radio & TV 
Service 286 

715 Broadway Ave. 
Bedford, Ohio 

Robert E. Franklin 
Co. 354 

1905 Chartres Street 
Houston 3, Texas 

G. & G. Radio 
Supply 270 

Murray Baum 
53 Vesey Street 
New York 7, N. 

G. & G. Radio Supply 
Co. 

P. O. Box 1243 
Tacoma, Wash. 

W. A. Geiger Radio 415 
P. O. Box 660 
Ellensburg, Washington 

General Distributing 
Corp. 72 

1314 N.E. 17th Court 
Ft. Lauderdale, Fla. 

General Electronics 
Distributors, Inc. 

735 Main Street 
Wheeling, W. Virginia 

General Radio Supply 
Co. 217 

600 Penn Street 
Camden 2, N. J. 

Genesee Radio & Parts 
Co., Inc. 241 

2550 Delaward Avenue 
Buffalo 3, N. Y. 

The J. K. Gill Co. 315 
408 S.W. Fifth Avenue 
Portland 4, Oregon 

Goddard Dist., Inc. 80 
ae 1311 N. Dixie 

O. Box 829 
Wiest Palm Beach, Fla. 

Eugene Fred Golla 32 
1173 Orr Ave. 
Kittanning, Pa. 

Goodenough Radio 
Supply 424 

210 W. Milwaukee 
Janesvile, Wisconsin 

Gopher Electronics 
Co. 198 

370 Minnesota Street 
St. Paul 1, Minn. 

Graham Electronics 
Supply, Ine. 93 

102 S, Pennsylvania St. 
Indianapolis 4, Indiana 

Grand Central Radio 
Inc. 271 

124 East 44th Street 
New York 17, N. Y. 

Grice Radio and 
Electronic Supplies 78 

300 East Wright Street 
P. O. Box 707 
Pensacola, Florida 

Gulf Coast Electronics 355 
1110 Winbern Street 
Houstss 4, Texas 

E. 2. austafson Co. 382 
15 & Cliff 
Sioux Falls, S. D. 

H. & H. Electronic 
Supply Inc. 114 

506-510 Kishwaukee St. 
Rockford, Illinois 

H. & R. Supply Co., 
Inc. 360 

706 Main Street 
P. O. Box 329 
Lubbock, Texas 

Hagerty Radio Supply 18 
6826 San Fernando Road 
Glendale 1, Calif. 

Hall Electric Co. 194 
566 No. Robert Street 
St. Paul 2, Minn, 

Hallmark Electronic 
Corp. 221 

85-87 Monticello Avenue 
Jersey City 4, N. J. 

Ham n Hi-Fi Inc. 298 
826 N. Main Street 
Dayton 5, Ohio 

The Hargis Co., Inc. 
P. O. Box 526 
Waco, Texas 
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Hargis-Austins Inc. 340 
P. O. Box 716 
410 Baylor Sireet 
Austin, Texas 

Harris Radio Corp. 423 
289 N. Main Street 
Fond du Lac, Wisconsin 

Harrison Radio Corp. 265 
225 Greenwich Street 
New York 7, N. Y. 

Harrison Radio 
Corporation 266 

114-24 Hillside Avenue 
Jamaica 35, N. Y. 

Harvey Radio Co., 
Inc. 267 

103 West 43rd Street 
New York 36, N. Y. 

Hatry of Bridgeport, 
Inc. 53 

2465 Main Street 
Bridgeport, Conn. 

Hatry Electronic 
Enterprises 55 

Hatry of Hartford, Ine. 
203 Ann Street 
Hartford 3, Conn. 

Hatry of New Haven, 
Inc. 58 

77 Broadway 
New Haven, Conn. 

Wm. S. Heinman 268 
400 East 72nd Street 
New York 21, N. Y. 

Henry Radio Ine. 24 
11240 West Olympic Blvd. 
Los Angeles 64, alif. 

Henry Radio 14{ 
221 North Main Street 
Butler, Missouri 

Henshaw Radig 
Supply 145 

8617 Troost Avenue 
Kansas City 9, Missouri 

Herman Radio Supply 
Co. 76 

P. O. Box 358 
Allapattah Station 
Miami 42, Florida 

Hershel Radio Co. 175 
5245 Grand River 
Detroit, Mich. 

Holert Electric, Ince. 
2300 W. Spokane St. 
Seattle 6, Wash. 

407 

Hub Electronics 
Corp. 258 

249 Tarrytown Road 
White Plains, N. Y. 

‘Hudson Radio & 
Television Corp. 269 

37 West 65th Street 
New York 23, N. Y. 

Hygrade Radio Ltd. 
971 Richards Street 
Vancouver 2, BC, Canada 

Industry Services, 
Inc. 396 

2705 S. Oakland Street 
Arlington 6, Va. 

Inland Electronic 
Supply 36 

843 Colton Avenue 
San Bernardino, Calif. 

Iowa Radio Supply 
Co. 96 

508 Third Avenue, 
Cedar Rapids, Iowa 

S.E. 

Island Radio 
Distributors, Inc. 244 

412 Fulton Avenue 
Hempstead, L.I., N. Y. 

John Iverson Co. 212 
Minot, North Dakota 

John Iverson Co. 213 
Mandan, N. Dakota 

John Iverson Co. 214 
Williston, N. Dakota 

J.R.S. Distributors 338 
646-48 West Market St. 
York Pa. 

Jersey Electronics 
Dist. Co. 231 

524 2)st Avenue 
Paterson 3, N. J. 

Johannesen Elec. Co., 
Inc. 207 

312-314 N. Eugene Street 
Greensboro, N. C. 

Art A. Johnson 
Sales 115 

1117 Charles Street 
Rockford, Illinois 

Lou Johnson Co., 
Inc. 318 

1051 §. Commercial St. 
Salem, Oregon 

Kar Radio & Electric 
Co. 416 

P. O. Box 676 
12th & Pine St. 
Walla Walla, Wash. 

Ken-Els Radio Supply 
Co. 100 

428 Central Ave. 
Fort Dodge, Iowa 
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Kenex Supply Co. 21 
2030 Pacific Highway, 
Lomita, Calif. 

Kenyon Radio Supply 
Co., Ine. 65 

2020 14th Street, N.W. 
Washington 9, D. C. 

Key Eleetronics 897 
126 S. Wayne St. 
Arlington, Virginia 

John G. Kidd & Son, 
Inc. 288 

626 Vine Street 
Cincinnati 2, Ohio 

Kierulff Electronics 
Inc. 25 

820-830 W. Olympic 
Blvd. 

Los Angeles 15, Calif. 

Klaus Radio & Hrectrres 
Co. 413 

707 Main Street 
Peoria, Illinois 

Kopelove Electronics 
Co. 299 

1939 East First Street 
Dayton, Ohio 

Ladd Electronics Co. 
111 No. 41st Street 
Omaha 31, Nebraska 

197 

Lavender Radio & TV 
Supply, Inc. 368 

520 East Fourth 
P. O. Box 1168 
Texarkana, Ark. Tex. 

L. & M. Sales Co. 370 
1307 Austin, 
Waco, Texas 

Lafayette Radio 
Corp. 233 

139 West Second Street 
Plainfield, N. J. 

Lakeland Radio 
Supply 86 

P. O. Box 330 
Angola, Indiana 

Lamp’s ’Lectronics 
Ltd. 366 

P. O. Box 5086 
Beacon Hil Station 
fan Antonio 1, Texas 

Leader Electronics 272 
215 Fulton Street 
New York, N. Y. 

Leonard Radio 
Corp. 273 

69 Courtlandt Street 
New York, N. Y. 

Leuck Radio Supply 196 
243 §S. 11th Street 
Lincoln, Nebraska 

Lifsey Distributing 
Co. 178 

726 N. Saginaw Street 
Flint 3, Michigan 

Linear Electronics 
Co. 433 

109-111 Hammond St. 
Waltham 54, Mass. 

Aaron Lippman & 
Co. 225 

99-107 Newark Street 
Newark 4, N. 

Long Island Radio 
Co. 356 

8309 Lockheed Street 
Lfouston 17, Texas 

(Continued on page 188) 
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(from page 185) 

Louisiana Radio & 
Television Distributors, 
Ine. 126 

1645 Plank Road 
Baton Rouge, Louisiana 

W. H. Lowdermilk 
& Co. 66 

715 12th Street, N.W. 
Washington 4, D. C. 

Lowman & Hanford 
Co. 408 

1515 Second Avenue 
F. O. Box 1888 

Seattle 11, Washington 

Lurtz Electric Co. 102 

919-221 No. Illinois St. 

Belleville, Illinois 

Larry Lynde 
Electronics 22 

1526 East Fourth Street 

Long Beach 12, Calif. 

A. CG. McClurg & Co. 107 

323 B. Ontario Street 

Chicago 11, Illinois 

Mae’s Radio Supply 47 

8320-22 Long Beach Blvd. 

South Gate, Calif. 

Malone Electronics, 
Inc. 111 

123 N. Addison Avenue 

Elmhurst, Illinois 

Manwill Supply Co. 390 

16% No. 2nd West, 

Provo, Utah 

Maritime International 
Co. 274 

11 State Street 
New York 4, N. Y. 

Bili Martindale 46 

206 Santa Monica Blvd. 

Santa Monica, Calif. 

Maytag Electric Co. 215 

Box 672 
Minot, North Dakota 

Melrose Sales Co. 163 
467 Franklin Street 
Melrose 77, Mass. 

Melville Radio 
Corp. 259 

®59 Mamaroneck Avenue 
White Plains, N. Y. 

Melvin Electronics, 
Inc. 112 

238 Chicago Avenue 
Oak Park, Illinois 

Meyers Electronics, 
Inc. 417 

813 Bluefield Avenue 
Bluefield, West Va. 

Midway Radio & 
Television Corp. 275 

60 West 45th Street 
New York 36, N. Y. 

Mid-West Associated 
Inc. 116 

506 Walnut Street 
Kockford, Illinois 

Miller Research 
Labs 117 

5529 S. 5th Street 
Milwaukee 7, Wisconsin 

Milo Radio & 
Electronics Corp. 276 

200 Greenwich Street 
New York 7, N. Y. 

Modern Electronics 
Co. 367 

Pp. O. Box 1361 
San Antonio 6, Texas 

Modern Equipment 
Co. 152 

113 Central Ave. 
Great Falls, Mont. 

Moore Radio Supply 391 
147 E. 6th So. 
Salt Lake City, Utah 

Morrison’s Radio 
Supply 8&3 

831 Center Street 
Ashtabula, Ohio 

Murray Radio Co. 49 
9 East Vermijo 
Colorado Springs, Colo. 

The Mytronic Co. 289 
9145 Florence Avenue 
Cincinnati 6, Ohio 

XN. R. M. Wholesale 
Radio, Inc. 234 

284 Teaneck Road 
Ridgefield Park, N. J. 

National Electronics 232 
216 17th Ave. 
Paterson, New Jersey 

Nelson Radio & Supply 
Co., Inc. 4 

451 St. Louis Street 
Mobile, Ala. 

Newark Electric Co. 108 
$23 West Madison Street 
Chicago 6, MTlinois 

Niagara-Concord 
Corp. 277 

53 Vesey Street 
New York 7, N. Y. 

Nidisco Jersey City, 
Inc. 222 

713 Newark Avenue 
Jersey City 6, N. J. 

Nidisco Passaic, 
Inc. 230 

294 Passaic Street 
Passaic, New Jersey 

Northwest Electronics, 
Inc. 413 

N. 102 Monroe Street 
Spokane 1, Washington 

Northwest Radio 187 
123 East First Street 
Duluth 2, Minn. 

Northwest Radio & 
Electronic Supply 190 

52 S. 12th Street 
Minneapolis 3, Minn. 

Northwest Radio of 
Michigan {81 

435 Tamarack Street 
Laurium, Michigan 

Northwestern Radio 
Co. 304 

131 S. Elizabeth Street 
Lima, Ohio 

C’Loughlin’s 392 
118 East Third South St. 
Salt Lake City 1, Utah 

Offenbach & Reimus 
Co. 40 

1564 Market Street 
San Francisco 2, Calif. 

Cil Capitol Electronics 
Corp. Sif 

P. O. Box 2646 
Tulsa 1, Okla. 

Glson Radio Warehouse, 
Inc. 284 

73 E. Mill Street 
Akron 8, Ohio 

The Overton Electric 
Co. 120 

522 Jackson Strect 
Topeka, Kansas 
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Pacific Electronics 
Sales Co. 409 

1209 1st Avenue 
Seattle, Wash. 

Tark Electronic Corp. 223 
187 Speedwell Avenue 
Morris Plains, N. J. 

Payette Radio Ltd. 
730 St. James Street, W. 
Montreal 3, Que., Canada 

Peerless Radio 
Distributors, Inc. 

92-32 Merrick Road 
Jamaica 33, L.I., N. Y. 
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Fembleton Laboratories 

E. Columbia at Barr St. 
Fort Wayne 2, Indiana 

Peninsula Stationers 404 
322 Pacific Avenue 
Bremerton, Wash. 

Peoples Radio & TV 
Supply Co. 402 

1015 Moorman Rd., N.W. 
Roanoke, Va. 

Pioneer Electronic 
Supply Co. 291 

2115 Prospect Avenue 
Cleveland 15, Ohio 

Pittsfield Radio Co. {66 
41 West Street 
Pittsfield, Mass. 

Portland Radio Supply 
Co. 316 3, 

1234 S.W. Stark Street 
Portland 5, Oregon 

Ports Electronics Part 
Co. 130 

309 Airport Drive 
Shreveport, La. 

Power City Radio 
Company 381 

263 East Main Street 
Rapid City, S. Dakota 

Power City Radio 
Company 383 

209 S. First Avenue 
Sioux Falls, S. Dakota 

Prestwood Electronics 
Co. 69 

1445 Greene Street 
Augusta, Georgia 

Progress Radio Supply 
Co. 292 

413-415 Huron Road 
Cleveland 15, Ohio 

Purchase Radio 
Supply 171 

327 E. Hoover Avenue 
Ann Arbor, Michigan 

Frank Quement, Inc. 44 
161 W. San Fernando St. 
San Jose, Calif. 

R & R Supply Co., 
Inc. 361 

Box 1360 

Lubbock, Texas 

Radelco, Ine. 250 
246 West First Street 
Mt. Vernon, N. Y. 

Radio, Inc. 312 
1000 South Main Street 
Tulsa, Okla. 

Radio Distributing 
Company 94 

1212 High Street 
South Bend 24, Indiana 

Radio Electric Service 
Co., Inc. 218 

5138 Cooper Street 
Camden 2, N.. J. 

Radio Electric Service 
Co. 134 

5 North Howard Street 
Baltimore 1, Maryland 

Radio Electric Service 
Co. Of Penna. Inc. 332 

701 Arch Street 
Philadelphia 6, Pa. 

Radio & Electronic 
Parts Corp. 293 

3235 Prospect Avenue 
Cleveland 15, Ohio 

Radio Electronic Sales 
Co. 170 

52 Chandler Street 
Worcester 2, Mass. 

Radio Equipment 
Co. 202 

523 E. Central 
Albuquerque, N. Mexico 

Radio Equipment Co,, 
Ine. 398 

821 West 21st Street 
Norfolk 10, Virginia 

Radio Equipment 
Corp. 242 

312 Elm Street 
Buffalo 3, N. Y. 

Radio Equipment Co. {23 
480 Skain Avenue 
Lexington, Ky. 

Radio Ham Shack, 
Ine. 279 

189 Greenwich Street 
New York, N. Y. 

Radiolab [46 
1612 Grand Avenue 
Kansas City 8, Missouri 

Radio Laboratories 376 
215 King Street 
Charleston 5, S. C. 

Radio Parts Co. 429 
940 N. 27th Street 
Milwaukee 8, Wisconsin 

Radio Parts, Ine. 7 
402 20th Ave. 
Tuscaloosa, Ala. 

Radio Parts Co. 295 
1950 East 105th Street 
Cleveland 6, Ohio 

Radio Parts Company 357 
902 Crawford Street 
Houston 3, Texas 

Radio Parts, 
Incorporated {27 

807 Howard Avenue 
New Orleans 12, La. 

Radio Parts, Inc. 179 
542-548 Division Ave., S. 
Grand Rapids, Michigan 

Radio Parts Dist. 
Co. 399 

128 West Olney Road 
Norfolk 10, Virginia 

Radio Parts of 
Arizona 9 

P. O. Box 6345 
Phoenix, Arizona 

Radio Products Sales 
Inc. 26 

1501 South Hill Street 
Los Angeles 15, Calif. 

Radio Products Sales 
Co. 51 

1237 16th Street 
Denver 2, Colorado 

Radio Products Sales 
Co., Ine. 410 

1214 First Avenue 
Seattle 1, Wash. 

- McAllen, 

Radio Service 
Laboratory 131 

1004 Congress Street 
Portland, Maine 

Radio Service & Supply 
Co., Inc. 431 

615 Third Street 
Wausau, Wisconsin 

Radio Shack Corp. 158 
167 Washington Street 
Boston 8, Mass. 

Radio Specialties 
Co. 176 

456 Charlotte Avenue 
Detroit 1, Michigan 

‘Radio Supply, Ine. 310 
724 N. Hudson 
Oklahoma City, Okla. 

Radio Supply Co., 
Inc. 401 s 

3302 W. Broad Street 
Richmond 21, Virginia 

Radio & Television 
Distributing Co. {74 

1331 M-139, t 
Benton Harbor, Michigan 

Radio Trade Supply 
Co. 99 

1216-23 Grand Avenue 
Des Moines 9, Iowa 

Radio & TV Clinic 133 
2203 N. Fulton Ave. 
Baltimore 17, Maryland 

- Radio Wire Television 
Inc. of N. J. 227 

24 Central Avenue 
Newark 2, N. J. 

Radio Wire Television 
Ine. 159 

110 Federal Street 
Boston 10, Mass. 

Radio Wire Television 
Inc. 280 

100 Sixth Avenue 
New York 13, N. Y. 

Ramsdale & Kunkel 821 
1262 Liberty Street 
Franklin, Penna. 

Harry Reed Radio & 
Supply Co. 150 

805 Boonville Avenue 
Springfield, Missouri 

Reeves Radio Supply 347 
720 N. Stanton Street 
El Paso, Texas 

Reid Sexton Corp. 8 
1711 Greensboro 
Tuscaloosa, Ala. 

Reno Radio Company 177 
1314 Broadway 
Detroit 26, Mich. 

Rex Radio Supply 
Co. 281 

88 Cortlandt Street 
New York 7, N. Y. 

Reynolds Radio 
Suppy 309 

9091/4 C Avenue 
Lawton, Okla. 

Rio Radio Supply 
Co. 362 

P. O. Box 168 
Texas 

Robbie’s Radio 
Supply 83 

40th & Hill Rd., Rte. 3 
Boise, Idaho 

A. H. Roemer Co., 
Inc., 236 

39 Maple Street 
Summit, New Jersey 
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A QSL PIN f 

transmitting tube 

1g 
NN 

with every Sy 

you buy during October and November 

Here’s an unusual opportunity to have your QSL card made into a 
lapel pin. You'll be proud to show your call letters to other hams 
in-such an eye-catching way. Best of all, it’s FREE, when you pur- 

chase an RCA transmitting tube for your gear... whether you 
drop in at HARVEY'S, just off Times Square, or send in your order 
by mail. All you have to do is bring or send in your QSL card when 
ordering. HARVEY'S will do the rest... and soon you'll be sprout- 
ing your new identification pin. ..an exact color reproduction of 
your QSL card. 

And, you can count on HARVEY'S service and RCA tubes for 
double dependability. HARVEY'S line of RCA tubes is so complete 
that any power tube requirement is filled right from stock. This is 
important to hams who depend on tubes for continued operation 
of their rigs. 

Whether you phone, order by mail, or drop in, you can depend on 
HARVEY that you receive exactly what you ordered, and that it 
will function and perform to your complete satisfaction. You also 
receive the friendly reliable service you'd expect from fellow hams 
... with years of experience ... catering to the needs of hams the 
world over. 

Order your RCA transmitting tubes from HARVEY... 
and get your free QSL pin, now! 

€©02060908006680800808080808080088686080086808089080680068880888 888868 

Established 1927 

HARVEY 
RADIO COMPANY, INC. 

103 W. 43rd St., New York 36,N.Y. * JU 2-1500 

For further information, check number 68 on page 206. 

November, 1957 2® CQ e 189 
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a 

; ‘ 
' sf 8 : Our nam neéaaquarters 5 | 
' | 

. | 
§ 

: , 
: 4 
i 
P WE GIVE HIGH TRADES ON YOUR PRESENT EQUIPMENT : 
i 

; 
e 1 

SSB equipment for immediate delivery: « \C_ ef¢éxs SSB equipment for immediate delivery: 
a 1 
£ i 
| Z pe urd pant = | 

a 75A-4 SSB Receiver ee a 1 

i i 1 \ 
\ a forthe top \ { 

. 1 

performing « : 
| 1 4g : Amateur 1 

oo : | 
| I 
, Designed expressly for operation on the 7 kilowatt one ! : 
a HF Amateur bands. Features AVC on SSB CSI a | 
1 and CW, separate detectors for AM and a | 
4 SSB, passband tuning, rejection tuning, Gear ! | 
4 Reduction Tuning Knob, superior selectivity " | 
; and many other time-proven Collins features. = / J) 
: 75A-4 Receiver, Net Price _.......---- $695.00 ft ; 

. ? 
5 Transceiver De Pe ue 5. : 

a a 
| | 
a a 
] Unmatched performance, accuracy and sta- rl 
| bility characterize the Collins KWS-1 in SSB, 8 
i ; ae a3 : AM or CW operation. Extremely accurate I 
& First mobile transceiver in the Amateur 70E VFO. Pi-L output network. Collins 4! 

a field — 175 watts PEP input, 14-30 me. Mechanical Filter. See us about generous ! 
: Use for mobile or fixed station without trade-in allowance and time payment terms. : 
' modification. : KWS-I kilowatt Transmitter, P 
gs KWM-I Transceiver, Net Price .......- $770.00 NetPricer wie: Sloe ae $2,095.00 

| a 
i | 

; 10% DOWN @ HIGH TRADES ¢ UP TO 24 MONTHS TO PAY - 
| gv 
| | 

- For all amateur and industrial requirements, write or call. We carry all brands in stock. : 

LECTRONIC SUPPLY 
6) NE. 9th STREET ® MIAMI 32, FLA. * Phone FRanklin 9-4512 

LECTRONIC SUPPLY 
913 MORNINGSIDE DRIVE © MELBOURNE, ELA. © Phone 1735 

LECTRONIC WHOLESALERS. nc 
2345 SHERMAN AVE.,N.W. © WASHINGTON 1,.0.C.° Phone HUdson 3-5200 

For further information, check number: 70 on page 206. 
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3-Band One-Transm 

Telrex tuned, 
(without formulas or 
outstanding performance 
long-lasting structure 

NO COMPROMISE! 
FULL-SIZE —— 

Install a Telrex tri-band today for full size 
2-element performance (gain 5.5 db) F/B 18 db — and 
enjoy your hobby to the fullest! 

materials. V
a
l
l
e
y
 

E
n
g
i
n
e
e
r
i
n
g
 

Co. 
203 

601 
C
e
d
a
r
 

S
t
r
e
e
t
 ~
 

L
o
s
 

A
l
a
m
o
s
,
 

N
e
w
 

M
e
x
i
c
o
 

Valley Radio 

D
i
s
t
r
i
b
u
t
o
r
s
 

42! 
518 

N
o
r
t
h
 
A
p
p
l
e
t
o
n
 

Street 
A
p
p
l
e
t
o
n
,
 

W
i
s
c
o
n
s
i
n
 

V
a
n
 

Sickle 
R
a
d
i
o
 

Co. 
149 

1113 
Pine 

Street 
St. 

Louis 
1, 

M
i
s
s
o
u
r
i
 

V
a
n
 

Sickle 
R
a
d
i
o
 

S
u
p
p
l
y
 

Co. 
91 

1320 
So. 

C
a
l
h
o
u
n
 

Street 

F
o
r
t
 
W
a
y
n
e
,
 

I
n
d
i
a
n
a
 Variety Electric Co., 

Inc. 

228 

468 
B
r
o
a
d
 

Street 
N
e
w
a
r
k
 

2, 
N
.
 

J. 

V
a
u
g
h
n
 

&
 

W
r
i
g
h
t
 

81! 
524 

First 
Street 

W
e
s
t
 
P
a
l
m
 

B
e
a
c
h
,
 

Fla. 

Victory 
Specialties 

Co., 
Inc. 
252 

D
u
t
c
h
e
s
s
 

T
u
r
n
p
i
k
e
 

P
o
u
g
h
k
e
e
p
s
i
e
,
 

N. 
Y. 

W
 

&
 

OW 
D
i
s
t
r
i
b
u
t
i
n
g
 

Co. 
388 

P. 
O. 

B
o
x
 

436 
644 

M
a
d
i
s
o
n
 

A
v
e
n
u
e
 

Memphis, Tenn. 

Price: $1 58.00 

f.o.b. Portland, Ore. 

ll Lucas — W7AEF 

Portland Radio Supply 
1234 S.W. STARK 

PORTLAND 5, OREGON 

Order today from — 

E
e
 

ae
 

S
E
 

e
e
 

ee
, 

ee
 

eT
 

W
a
i
t
k
u
s
 

S
u
p
p
l
y
 

Co. 
403 

110 
G
r
a
n
d
 

A
v
e
n
u
e
 

B
e
l
l
i
n
g
h
a
m
,
 

W
a
s
h
.
 

W
a
l
d
e
r
 

R
a
d
i
o
 

&
 

A
p
p
l
i
a
n
c
e
 

Co. 
77 

1809 
N
.
 

E. 
S
e
c
o
n
d
 

Ave. 
M
i
a
m
i
 

32, 
F
l
o
r
i
d
a
 

Ver} 
G. 

W
a
l
k
e
r
 

Co. 
814 

P. 
O. 

B
o
x
 

1586 
M
e
d
f
o
r
d
,
 

O
r
e
g
o
n
 

W
a
r
r
e
n
 

R
a
d
i
o
 

C
o
m
p
a
n
y
 

306 
1520 

M
a
d
i
s
o
n
 

A
v
e
n
u
e
 

T
o
l
e
d
o
 

2, 
O
h
i
o
 

W
a
r
r
e
n
 

R
a
d
i
o
,
 

Inc. 
320 

1313 
P
e
a
c
h
 

Street 
Erie, 

P
e
n
n
a
.
 

W
e
l
c
h
 

R
a
d
i
o
 

S
u
p
p
l
y
 

79 
408 

- 
9th 

Street, 
S
o
u
t
h
 

St. 
P
e
t
e
r
s
b
u
r
g
,
 

Fla. 

W
e
s
t
c
h
e
s
t
e
r
 

Electric 

S
u
p
p
l
y
 

Co. 
260 

610 
M
a
m
a
r
o
n
e
c
k
 

A
v
e
n
u
e
 

W
h
i
t
e
 

Plains, 
N. 

Y. Western Distributors 

Radio 

& 

Supply 

Co. 

227 
N
o
r
t
h
 

S
a
n
t
a
 

F
e
 

Salina, 
K
a
n
s
a
s
 

119 
< Abe oc < — 

—e) 

=< faded pas wn fencer 

—_ 

sone 

* 

i = —_ < 

For further information, check number 71 on page 206. 
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Transceiver _.._-..$770.00 

and a complete stock 
of all Collins accessories. 
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Liberal trade-in allowance. 
Convenient Time Payment Plan. 

DALTON-HEGE 

RADIO SUPPLY CO.. INC. 
912 West 4th St. 

@eee202080080860092000000000082020808008600808028 6% 

For further information, check number 72 en page 206. 
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“In the many hours my Collins 
75A-4 and KWS-1 have been 
on the air in the last two 
years, they have always ex- 
ceeded my expectations. They 
truly represent amateur com- 
munication equipment at its 
finest.” 

TED HENRY 

The Operating Position at W6UOU | 
showing Ted Henry and his Collins 75A-4 and KWS-1. 

Collins KWS-1 SSB Transmitter, HENRY HAS ALL 
Net Price .......... SA Pe Pet aE We 5 $2,095.00 

Collins 75A-4 SSB Receiver, o 

NBO PICs. 625s, ice esse ceciseitees $695.00 LEO Soy SSB EQUIPMENT 

llins KWM-1 SSB Mobile T iver, e ° e 
“i eet aE $770.00 _* for immediate delivery 
Top trades... 90 days open account or only 
10% down—up to 20 months. . . Personal 
Service . . . Fast Delivery. Henry has ALL 
the New Equipment. 

Write, wire, phone or visit either store today. 

We are proud to have helped hundreds 
of fellow amateurs enjoy the thrill of 
operating these superb Collins trans- 
mitters and receivers. Our liberal trade 
policy and easy terms puts them within 
YOUR reach. 

Butler 1, paris artis, : Sah rag 

Ph ark : one 395 z Butler, Me. 

Henry Wet-l-[fo mi vol 
lg GRanite 7-670) \= ‘ 

4 = = os Angeles 
11240 West Olympic Blvd Los Angeles 64 Adi, 

“World's Largest Distributors of Short Wave Receivers,’’ 
For further information, check number 73 on page 206. 
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K2DFQ MEL K20KV PETE 
K2EPG STAN W2UKU TONY 
K2iQX JACK W2YK BILL 

W2IZF BILL 

NIDISCO INC. 
JERSEY CITY — OL 3-2360 

HACKENSACK — HU 9-2000 
PASSAIC — PR 9-4962 

RIDGEFIELD — WH 3-0510 

TRENTON — EX 6-3505 

SERVING THE 
GARDEN STATE FOR 

25 YEARS! 

HALLICRAFTERS B&W 
GONSET E. F. JOHNSON 
BUD NATIONAL 
MASTER MOBILE = KTV TOWERS 

ETC. 

For further information, check number 74 on page 206. 

the vtiéns 75A-4 

Designed expressly for Operation 
on the 7 HF Amateur bands 

This outstanding SSB receiver features AVC 
on SSB and CW, separate detectors for AM 
and SSB, passband tuning, rejection tuning, 
Gear Reduction Tuning Knob, superior 

. selectivity and many other’ time-proven 
Collins features. Net Price  ....$695.00 

Complete line of Collins equipment 
and accessories. 

RADIO EQUIPMENT COMPANY, INC. 
821 West 21st Street 

Norfolk 10, Virginia 

a  ————— 

For further information, check number 75 on page 206. 
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‘Contest 

Calendar 
Frank Anzalone, WIWY 
14 Sherwood Road, 
Stamford, Conn. 

Oct. 1—Dec. 31 OV Munich 
Nov. 6—Nov. 7 YLRL Phone 
Nov. 13-—Nov. 14 YLRL CW 
November 9-11 ARRL SS 
November 16-17 ARRL SS 

RSGB 21/28 Phone 
CO WW DX CW 

November 23-24 
Nov. 30—Dec.2 
December 8 CCRC DX CW 
January 3-5 DARC WAEDC CW 
January 18-19 CQ 11 Meter 
April 4-6 DARC WAEDC 

Phone 

OV Munich 
This one is already under way but there is 
still plenty of time left to participate. See 
last month’s issue for all details. 

YLRL Party 
The YLs will hold their annual party begin- 
ning at 17:00 GMT Nov. 6th and ending at 
05:00 GMT on Nov. 8th for the Phone group. 
The brass pounders will start at 17:00 GMT 
Nov. 13th and end at 05:00 GMT Nov. 15th. 

ARRL SS 
Strictly a local affair designed for you “speed 
merchants.” 

RSGB 21/28 Phone 
For phone men only. Rules and scoring sys- | 
tem in Oct. issue. . 

CQ WW Dx 
By the time you receive this issue the Phone 
Section should be about ready to start or past 
history. We hope the good conditions pre- 
dicted by W3ASK were not loused up by a 
sudden electronic storm like last year. 

If you haven’t started making plans for the 
CW portion, you had better get busy. Even 
if you are not going for an award winning 
score you can always pick up some new 
countries. 

For those who still need Aaland Is., look 
for OH2XK who will be signing OH@ on all 
bands during the CW portion. Nick will also 
be on phone beginning about Nov. 24th to 
give the phone men a break. 

HB9RS will again be on from Liechtenstein 
during the Phone Section, signing HBIRS/FL. 
Max QSLs 100 per cent so I hope you fel- 
lows got him during the phone contest. 



Burghardt Radio 
has ‘em in stock 
Z SSP equipment for immediate delivery 

75A-4 RECEIVER 

Designed for best SSB reception without sacrificing top 
efficiency in AM and CW. The 75A-4 features passband 
tuning, AVC on SSB, bridged T rejection notch filter, 
built-in crystal calibrator circuit, separate detectors for 
AM and SSB, and provision for 3 Mechanical Filters 
together. with time-proven features such as _ excellent 
image rejection, and an accurate linear dial with cali- 
bration of 1 ke per division on ail bands. 

75A-4 Net Price, complete with Gear Reduction Tuning 
Knob, 3.1 ke Mechanical Filter, and tubes .....- $695.00 

‘= a 

KWM-1 MOBILE TRANSCEIVER 
KWS-1 TRANSMITTER First SSB Mobile Transceiver ever offered. 14-30 mc. 

Finest kilowatt in Amateur SSB his- 
tory. Efficiently compact, with all 
controls necessary for tuning and 
operating in: one receiver-size, table- 
top cabinet. Dual conversion makes 
the KWS-1 as stable on 10 meters as 
it is on 80. PA network for con- 
tinuous tuning from 3.5 to 30 mc with 

constant L/C ratio over entire range. 
1 ke dial division on all bands — 80 
through 10 meters. Special sideband 
generation utilizing Mechanical Filters 
provide 60 db sideband suppression. 
Effective spurious suppression. These 
and many other features give you un- 
matched performance, accuracy and 
stability in SSB, AM and CW oper- 
ation. 
KWS-1I Net Price ...--------- $2,095.00 

175 watt PEP input. Use for mobile or fixed station 
without modification. Frequency stability comparable 
to KWS-1 and 75A-4. Break-in- CW using VOX circuits 
— side tone CW monitor. Self adjusting ALC. Me- 
chanical Filter sideband generation. Complete TVI 
filtering. Pi-L output network. 644” H x 14” W x 10” 
D. Available in limited quantity. 

KWM.-I Mobile Transceiver, Net Price .....-...--- $770.00 

Go SSB with Collins gear now—pay later. Use our time 

payment plan with 24 months to pay. Trade-in allowances. 

Box H-746 

Watertown, 
South Dakota RADIO SUPPLY, 

For further tnfor.antion, check number 78 on pave 2086. 



the svceKWM-1 
SSB Mobile Transceiver 

FIRST Mobile SSB Transceiver — 175 watts 
PEP input, 14-30 mc. Excellent frequency 
stability. Use as mobile or fixed station 
without modification. Break-in CW using 
VOX circuits, side tone for monitoring CW. 
Ten 100 kc. bands available anywhere in 
the 14-30 mc range. 6144” H x 14” W x 
10? .D.SNet: priced. Uae een eat $770.00 

Write or see us about trade-ins, 
time payment terms. 

EVANS RADIO 
P. O. Box 312 

Concord, New Hampshire 

For further information, check number 77 on page 206. 

YOU 
= -| GIANT 1958 B-A 

F RE: L, CATALOG ee 
ie 

Gin 

A COMPLETE BUYING GUIDE FOR EVERYTHIN 

RADIO - TV 

LECTRONICS 

moe (] Send Free 1958 B-A Catalog No. 581. 
| suas) 

Tree eee Nee ee ee ee Re eee Lee Tere C ORE ES eRe Hee ens Erb enseneeeeeeenvecsneoeseeeehoees ene 

For further infomation, check number 78 on page 206. 
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from a small European country that hereto- 
fore has not been conquered by ham radio, 
this DX expedition is not yet official at this 
writing, so therefore must remain nameless 
for the time being. If it does come off, how- 
ever, it will take place during the CW Section 
of the contest, and it will be headed by one 
of the country’s top contest men. All electric 
utility companies will be warned in advance 
so that preparations can be made to handle 
the unprecedented power load when he opens 
up. 
hAnd for the oversea contingent, the gang 

at W@LNI will set-up in South Dakota to 
make that hard to get state available for those 
needing it for WAS. peeve 

George Jacobs will again have a special 
propagation report for the contest period so 
be sure to read his column. 

CCRC DX CW 
This is a new one organized by the Czecho- 
slovakian Central Radio Club on the occasion 
of its Sth anniversary. 

Time 

Dec. 8th—00:00 GMT to 12:00 GMT. 

Rules 
1. CW only. All bands 3.5 thru 28 mcs. 
2. This is an international contest, therefore 
participating stations should try to contact 
sations in other foreign countries as well as 
Czechoslovakia. 
3. The usual 6 digit serial number will be 
exchanged, RST report plus a progressive 
number, starting with 001, for each contact. 
4. Three points for each completed QSO. How- 
ever contacts with OK stations will earn double 
value of points. 
5. The multiplier is determined by the number 
of continents worked on each band. Therefore 
the maximum attainable multiplier is 30. 
6. Two classifications; single operator - and 
multi operator. Entries should also state if loo 
is to be judged for one band or all bands. If 
more than one band is used state which band 
is to be judged, if you wish single band credit. 
7. Use a senarate log for each band and enter 
the multiplier only the first time it is contacted 
on each band. (Same as our W.W. DX.) 
8. Certificates to the top station in each coun- 
try plus a special certificate for anyone working 
100 different OK stations. Another certificate 
will also be awarded to stations working al! 
continents on a single band. 
9. Sign the usual declaration and send your 
log to the Czechoslovak Central Radio Club, 
Box 69, Prague, before Jan. 15, 1958. 

CQ 11 Meter 
The 11 meter party held last June proved so 

[Continued on page 154] 

-Altho the news has been widely circulated b 
via the grapevine, of the anticipated operation ~ 

taped, neat. > 
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FORT T.ORANGE 
adie Liatubutiny len 

904 BROADWAY. ALBANY 4N Y USA 

3 AMATEUR HEADQUARTERS 

CALL ALBANY 5-1594 Cable address ‘“‘Uncledave”’ "+: NITES 2-7729 

$25,000 STOCK ON DISPLAY AT ALL TIMES 
If you can’t find it here, forget it— it ain’t alive 

RME 4350 RECEIVER IS YOUR XYL A HAM WIDOW? 
DO YOU WANT TO KEEP YOUR 

EXCLUSIVELY, HOBBY AND YOUR XYL TOO? 

FOR GO MOBILE WITH ELMAC! 
Pick up your AF-67—jump into your car $] 77 

HAMS —take her with you. 

UNIVERSAL 
And POWER 

Designed SUPPLY 
PS-2V 

by Hams 6-12-115 
All the features you want: volt 

Dual Conversion 
Calibrated tuning dial 
Two-speed tuning 75-1 

Maximum performance on ssb, cw, 
and phone Covers 1.8 Mc to 29.7 Mc 

$249 
Matching Spkr, 4302, $17.50 

for best trades 
for easy terms 
for fast service 

for largest stock 

HAMMARLUND 
HQi10 

Newest in the line — 
dual conversion, ssb, 
Q-multiplier, xtal cal- 

HAMMARLUND ibrator frequency 
6 meters thru 

HQ! 50 range I Again in Stock. The famous 
160 meters! 

Xtal filter, Q-multiplier, xtal calibrator ¢ PANDA BEAM 
w/check points every 100 kcs. Speaker for 10-15-20 ; 229 $99.50) : t extra ; $294 _ Spkr. extra meters 

Write Uncledave FE 1 CONELRAD CHARTS Tiling Sp haan 
W2APF 7 ER ry NEW CATALOGUE insurance = no extra cost 

with your needs |__| 24 HR. SERVICE 

and problems. —| WE SPECIALIZE IN FOREIGN TRADE | on stock items 

For further information, check number 79 on page 206. 

November, 1957 e@ CQ e 197 



ieee. 

, oA 0 at): @ 

YOU “ARE 
MON., NOV. 4th ‘2 

, 
4 (7 to 11 P.M.) 

ete tT HITMAN HOTEL 
INVITED | TRENTON 

ue TO THE WED., NOV. ‘6th 
(7 to 11 Pant 

STACY TRENT HOTEL 
Terrace Room 

WILMINGTON 
THURS., NOV. 7th 

(7 to 11 P.M.) 
KENT MANOR INN 
On DuPONT HeWY. 

NORRISTOWN 
FRI., NOV. 8th 
(7 to 11 P.M. 

VALLEY FORGE HOTEL 
Ballroom 

3° ANNUAL 

SHOWS PHILA. 
TUES., NOV. 12th -SEE. THE LATEST HAM : 

EGHIPKENT DISPLAYED Hayat ‘aoTEE q M TRATED. i 
Sl THIS LIST FOR eo neom 

OW BEST SUITED 
TO YOUR CONVENIENCE ATLANTIC 

; p> ; CITY 
ee WED., NOV. 13th PRIZES (7 to 11 P.M.) re 1 dae PRESIDENT HOTEL 

Ballroom REFRESHMENTS 
~ THE ALMO ‘amateur Famity 
WILL BE ON HAND TO GREET YOU... 

W3EQG—GEORGE W3EKO—GENE ADAMS 

UNDERCLUFFER | k2aaR—DICK AMRICH 
W3DEN—ED HALLMAN W3DQZ—RAY 
W3FLP—RALPH DeCOURCELLI 

GARRICK W2TXP—GEORGE 
W3WW—PAUL KELLER CUTLER 
W3YLG—JOE GRIFFITH K2HLN—LOU RADIO 
W3MYR—CLIFF GILBERT | W3UMV—CHARLIE REED | 

For further information, check number 80 on page 206. 

A&A RADIO 
caters to hams from B.C. to NFLD. 

We will accept as trade-ins, any unmodified commercial 

amateur equipment. Write for a free catalog, and tell us 
what you have and what you need. We stock all the leading 
lines of amateur equipment. 

@ AMECO e BARKER WILLIAMSON e GONSET @ 

® HAMMARLUND @ HALLICRAFTER e JOHNSON e 

® MASTER MOBILE @ MILLEN @ MALLORY e 

@ MOSLEY @ NATIONAL @ WRL 

Your technical queries will be answered by Russ 
stone, VE3DKM. 

Aupua @ Aracon 
29 ADELAIDE ST. W., TORONTO, ONTARIO 

Glad- 
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RTTY [from page 141] 

presented with a working Model 14 Typing 

Reperforator, a tape head, a dual-faceplate 

distributor, and an AC-governed motor for his 9 
Model 26. 

Special thanks go to Bob Weitbrecht, 
W9TCI, for his fine photos that appear here. 
The hard-working RTTY Committee that made 
this year’s RTTY Meeting such a success con- 
sisted of W9SPT, W9GRW, W@BP, W9JBT, 
W9OCV, WYITCJ and WNOCNY. 

73, Byron, W2JTP 

K6CHR having an “eye to eye” QSO on the 

W9TCJ 2-station conference hookup. 

Bruce Rowlings, ZLIWB, gives the low-down on 

the down under. 

Nebraska Hamfest 

The Pioneer Radio Club of Fremont, Ne- 
braska, is sponsoring a Hamfest to be held at 
the Hotel Pathfinder on Sunday, November 3, 
1957. It will be an all day affair and will wind 
up with a banquet in the evening. XYL’s are 
invited too. More Info? Write Tom Morris, 
W®OVUO, 134 East 4th Street, Fremont, Ne- 
braska. 
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Electronic Systems, Inc. 
JOINS 

I RADIO CO. dame 

bringing to you the 

We Trade! 

We Finance! 

We Bele ac 

73. WS5CVE- TED 

WEGSACK at) ike a 

. 1216 WEST CLAY, HOUSTON 19, TEXAS PHONE JAckson 6-2578 
Mimhes 1 on page “anna For rther information, che bi nu 8 
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For A Complete Line 
of Ham Equipment 
‘*Wonder Bar’’ 10 Meter Antenna 

As featured in Nov. 1956 
QST. Complete with B&W 
3013 Miniductor. Only 8 
feet long for 10 meters. 
Net fiiiescessieccnssscce $6.95 

6 Volt Dynamotor 

Lb] Rated output: 425 V.DC at 375ma. High efficiency, 
compact. 4” diameter, 74" long. Shpg. wt. 13 Ibs. 

| Worth 2to 3 times this. low price...cccssocseves $12.95 

| = 52 Ohm Coax oe 

Mi 100-ft. roll RG-8U, 52 ohm coax. Complete 
g with two PL-259 connectors. 

DOECION NCO iici ster) ci cads stone tebe ee $3.95 
| (Please include shpg. charges for 8 lbs.) 

ALL PRICES FOB N.Y.C. 

ARROW) Sxzcrnonres INC 

65 Cortlandt Street, N. Y. 7, N.Y. 
Digby 9-3790 

525 Jericho Tpke. Mineola, L. 1., N.Y. 
- -Ploneer 6-8686 

For further information, check number 82 on page 206. 

For the Finest in Ham Equipment 

VARIETY ELECTRONICS CORP. 

Bloomfield Ave. & State St. 
Bloomfield, New Jersey 
Open Mon., Wed. & Fri. to 9 P.M. 

IN THE SOUTH IT’S 

W & W DISTRIBUTING CO. 
The South’s Largest Ham Distributor 

644 MADISON AVE.—MEMPHIS, TENN. 

Write For Free Monthly Bulletin QSD 

All the best names 
in Radio, Television 

and Amateur Equipment 
WESTERN RADIO 

KEARNEY NEBRASKA 

Q@TH ... ‘FOR HAM TV 

Electron Television Camera Kit .. . complete with quality 
F 1.9 lens, all tubes including a 6198 (or 6326) Vidicon. 
Other than the camera Transmission Unit, no special equip- 
ment is required. For further information . .. write, call: 

SPERA ELECTRONIC SUPPLY 
37-10 33rd Street, Long Island City, N. Y. 
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YL Ham [from page 31] aes q 

been sullied by the entrance of a Ham of dubi- | J | 
ous gender. 

There are other little things I could mention ~ | 
too. Like when Field Day rolls around and ~ 
you happen to belong to a radio club, you 
are automatically assigned to do the cooking 

pay much attention to the signal reports, etc., — 
trom female Ops. I suppose this, too, is just 
because they are coming from a YL and are ~~ 
probably thought to be not too valid. The kind — 
of reports OM’s are most interested in are — 
things like your age, marital status, hair color — 
and how much you weigh sopping wet. 

I don’t mean to be criticizing the OM’s. Not — 
in the least. I’m frequently overwhelmed by — 
their generosity and earnest desire to be help- 
ful. All in all, I think they’re pretty wonderful. — 
One time I was in Henry’s buying some fuses 
and the clerk and I were talking and he winked 
at me and asked me, ‘what was I going to do 
with all those great big handsome men I was 
going to meet on the air?’ “Wolves, you mean,” 
snorted a surly looking -character standing 
nearby. (I’ve since found out that HE isn’t 
a Ham and I think that’s significant.) Now, 
he’s completely wrong. Hams are the nicest — 
fellows a girl could ever meet. He was prob- 
ably just jealous because of all the things OM’s 
can do. Like I never cease to marvel at the © 
way they can concentrate. Once two of them — 
came over to check my transmitter for me 
and they became so absorbed they hardly even 
knew I was there. As a matter of fact, my 
girl-friend and I went to the beach and were 
gone three whole hours. They wouldn’t even 
have known we were gone except that when 
we came back they were looking for me to — 
tell me there wasn’t any more beer in the re- 
frigerator. And they’re not wolves either. If 
they say they want to come over and check 
your grid current, which could certainly be 
said with a leer, that’s exactly what they do — 
if they come over. Just what they say they’re 
going to do. One doesn’t have to have been a — 
track star in High School when one goes out 
with a Ham. I don’t mean to imply that they 
aren’t romantic though. Why, not very long — 
ago one told me fervently that next to a KW 
rig I was a Ham’s dream. 

And on my last birthday a Ham friend of 
mine gave me a beautiful package containing 
TWO 6146's. I don’t know of any other girl — 
who gets 6146’s for her birthday. I think it 
shows a lot of originality. Don’t you? Anyone 
can get flowers or candy or perfume. 

I think the sweetest thing an OM ever did 
though was one Sunday last May. The desert 
wildflowers were in bloom and it was a lovely 
Spring day, ideal for a picnic. We drove to a 
secluded place called Red Rock Canyon and 
there wasn’t a soul around for at least thirty © 

ny aon 

and just because you happen to be a YL. 
Another thing I’ve noticed is that OM’s dont 
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HARRISON 
IS HEADQUARTERS 
ig «Au. gainy, 

GLOBE SPANNERS! 
Now, new improved weatherproofed and tunable ‘‘Insu- 
Traps’’ make them even better! Pre-tuned by the factory for 
positive performance, but color code calibrated for ease in 
peaking from phone to CW, or to any favored part of the bands. 
Rated at full KW. Perfect match (lower than 1.65 to 1 SWR) to 
a single 52 ohm co-ax line on all three bands—10, 15, and 20. 
Ruggedly constructed, for years of dependable performance. 

ONE ELEMENT 

Single three-band 
dipole, may be ro- 
tated or fixed in 
favored position. 
28 feet long, 
weighs 10 Ibs. 

| Model 152-T1, $39.95 

TWO ELEMENT 

Aspace saver that can 
give you a healthy 
5.8 db gain in sig- 
nals transmitted and 
received! Boom only 
6 feet long. Wt.36lbs. 

Model 152-T2, $69.50 

NEW! SELF-SUPPORTING 

MULTI-BAND VERTICALS 
Only 21 feet high, but capacity top-hat and 3 sae 

THE TRIPLE BAND BEAMS 

THREE ELEMENT 

The favorite! Now with separate 10 meter re- 
flector. Greatest power gain per Dollar, 8 db on 
all bands! 18 foot boom, 29 foot element. Weighs 
58 Ibs. Model 152-T3, $99.75 

(Additional 10 meter director element, for even 
more boost in power. Model AD-1, $14.95) 

ALL ROA 

THAT HAMS ALL OVER 
THE WORLD HAVE BEEN RAVING ABOUT! 

HY-GAIN 5 BAND 
WONDER DOUBLET COILS 

One pair of Insu-Traps in a 
107 ft wire, center-fed with 
co-ax, gives a high efficiency 
antenna, with automatic easy 
loading on 10, 15, 20, 40, 
and 80. Full KW. 
Pair, with complete instruc- 
tions and wire clamps. 

5 BDC — $12.50 

DS LEAD TO 
HAM HEADQUARTERS, U.S.A.! 

nsu-Traps give low SWR match to 52 ohm co 

ax, on 10, 15, 20, and 40 meter band. Use with , 
radials or on ground. Complete with new, im- | 
proved fibre glass nylon base, hardware, and - 
complete instructions. Model 14-AV — $27.9 

Combination Radial and guy wire mounting kit. : 

N 

LONG ISLAND 

nsulated mounting for side of house, tower, ’ 

NEW! Three Bander for 10, 15, and 20. Only. 
20 feet high. With new self-supporting base in-’ 
sulator assembly. 

Combination Radial and guy wire mounting kit es 
Complete with 5 ft mast and hardware. 

Ham. Headquarters Since 1925 

225 GREENWICH STREET 

Complete with 5 ft mast and hardware. 

___ Model 14-RMK — $9.95 

Model 18-AV — $69.5 

Model 12-AV — $19.95 

Model 12-RMK — $8.95} 

NEW GROUND PLANE for 2 and 6 meters. : 
Model 26-AV — $16.95 

The amazingly simple but effective IRON 
FIST that holds your beam mast from turn- 
ing in even the highest winds (up to 80} 

!), protecting the TV type rotator and 
your beams from damage. Also provides 
thrust and radial bearing support for heavy}. 
beams. Just 2 wires to rotator control box] 
terminals gives it automatic single control 
of the roto-brake. With brackets for mount-} 
ing inside 10 to 18 inch dia. towers. 

Model RB-1, $74.50 
Recommended TV type rotator. 

CDR Model AR-22, $31.17 

A POST CARD TO HARRISON 

WILL QUICKLY BRING YOU BRO- 

CHURES WITH TEN PAGES OF 

DETAILED SPECIFICATIONS AND 

NS 
OPEN 

SATURDAYS, 
iy 

EW YORK 7. N.Y. 
PHONE ORDERS - BARCLAY 7-7777 

— 144-24 Hillside Ave., Jamaica 

because here, in the World’s | i ’ argest trad ; ao can get more for your money. Our tana a ouume gives you the benefit of truly lowest overhead | per transaction. You get r the 
Improved equipment, the 

sq terms, the “hottest” 
lowest 

liest personal and helpful Service. : Hurry on in! With the new highways, it really isn’t ‘ much of a drive, from even Maine, Ohio, or Virginia! |, asy parking. Bring along your old gear, for my tip-top 2 allowance. | guarantee you'll go home delighted. 

73, Bil Harrison, W2AVA : 
From South and West: Thru 

New Jersey, leave Hol- 
land Tunnel in ‘“Down- 
town” exit lane, con- 
tinue straight down for 

blocks. 
4 From North: Thruway exit 

7, Saw Mill River Park- 
way, (or George Wash- 
ington Bridge), down 
Henry Hudson Parkway 
and West Side Highway. 
Exit at Chambers Sin 
left on Chambers 3 
blocks to West Broad- 
way, right 4 blocks. 

From New England: Mer- 
ritt Parkway, to West 
Side New York via Henry 
Hudson and West Side 
Highways. (See “F North" ( rom 

7 From Long Island: Via 
Brooklyn-Battery Tunnel, 
right on West St. 9 
blocks to Vesey St., 
right 2 blocks to Green- 

_Wich St., left 1% block. 
Via Tri-Boro, Queensboro, 
or Midtown Tunnel: East 

River (F.D.R.) Drive 
downtown, and around 
thru underpass tunnel 
to Brooklyn Tunnel en- 
trance, but continue 
straight up West St. 9 
blocks to Vesey St., 
right 2 blocks to Green- 
wich St., left 14 

November, 1957 @ CQ e 2061 

All New York SUBWAYS 
can bring you to Ham 
Headquarters, U.S.A.! — 

IRT, Lexington Ave. Ex- 
press to Fulton Street 
station, up Broadway to 
Barclay St., left 2 
blocks. 

IRT, 7th Ave. Express to 
Chambers Street sta- 
tion, down West Broad- 
way 4 blocks. 

IND: Take A, AA, CC, or D 
train to Hudson Termi- 
nal (Chambers St.), one 
peck west on Barclay 

BMT 4th Ave. line to City 
Hall Station, walk two 
ee west on Barclay 

it’s even easy by TRAIN!— 
Penn Station: Take IRTf 
Subway Express down- 
town 2 stops to Cham- E 
bers St. 

Grand Central Station: 
Take IRT Express down- 
Hyd 3 stops to Fulton § 

Hudson Terminal: Fulton & St. exit, left 1 block to 
Greenwich St., right 11% [5 
blocks. 

block. 

greatest values, the latest |: ; Prices, the easiest trade-in deals, all with the friend: bh 



28 YEARS IN 

PASADENA 
The West’s most complete stock of all majer lines 

of Ham Gear and Accessories 

e Collins © Master Mobile 

e@ Hallicrafters © Gonset 

e Johnson B&W 

e National e Dow Key Relays 

® Hammarlund e Mosley 

© Technical Material © RME 

e Belden Wire e Morrow 

MICROPHONES — METERS 

ANTENNAS 

DOW RADIO, INC. 
1759 E. COLORADO STREET 

PASADENA, CALIFORNIA 

i crc eae 

For further information, check number 84 on page 206. 
Paine Ue, Oh Oke ea enn a Se 

VIRGINIA HAMS 
as well as hams all over the world trade at 

“KEY” 

All leading brands in stock 
Liberal trade-in allowances 
Time payment plans 
Mail orders promptly handled 
Export orders a specialty 

FASTEST GROWING JOBBER 
in the NATION'S CAPITAL 

KEY ELECTRONICS 
124-126 S. Wayne St., Arlington 4, Virginia 

For professional advice on your ham requirements call a 
communications consultant 

ANTRIM MARINE RADIO 
Lafayette Hill, Montgomery County, Pa. 

Taylor 8-9604 

Philadelphia distributor for: 
TECHNICAL MATERIAL CORP. @ National Company 

Complete line of Marine, Aircraft, Ham and Mobile 
Communication Equipment 

EXPORT? 
We specialize in the export of 

ELECTRONIC EQUIPMENT 

ELECTRONICS EXPORT COMPANY, INC. 
BOX 1742 RALEIGH, N. C. U.S.A. 
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miles. After we had eaten the fried chicken 

etc., I had prepared for our lunch he spent 

the whole afternoon on the mobile rig, (he 

was trying to get his WAS on 20 ‘fone, you 

see.) The sun was just about to set when he 
disappeared. behind a cliff and told me to wait, 
that he had a surprise for me. He was gone 
an awfully long time but you can’t imagine how 
touched I was when he finally came, shyly took 
me by the hand and showed me what he had 
been doing. There, side by side, were our call 
letters, carved on a rock. 

Actually, I think it is the XYL’s who need — 
a bit of constructive criticism. I know one OM 
whose XYL gets real mad at him if she hears. 
him talking to a YL on the air. And there’s 
another one who pulls the main switch if her 
OM happens to get into a QSO with a YL. 

There are a couple of things I wish they 
wouldn’t do. Like if I see a call letter license 
plate’ while I’m driving through the L.A. smog, — 
I'll congenially toot a CQ on my horn. The 
Ham in question will usually look at my plates, — 
pull up along side and say, “That the OM’s 
call?” Now it seems to me that he would real- | 

ize that I gave out a CQ instead of a HI 
because I’m a Ham in my own right. I think 
most of the OM’s on the air still haven’t gotten — 
used to women having tickets. It’s probably 
a lot like when women first got the vote, I 
guess. ; 

Another thing, I wish when I’m on the air 
OM’s answering my CQ wouldn't always think 
I’m a boy. Ill tell them my handle is Myrlin 
and invariably they'll come back with, “FB 
Melvin.” Then if I happen to get too near 
someone’s frequency during a QSO, I'll hear 
one OM tell the other, “There’s some kid call- 
ing CQ on the frequency.” 

Oh, I almost forgot to tell you how I solved 
my antenna problem. I moved. A girl friend 
of mine and I now share a house in Beverly 
Glen. I’m in another canyon but this one has 
very small hills. A Ham pal of mine put up 
a 260° end-fed long wire for me. It goes up 
the side of a hill in back of the house and is 
attached to a 12’ mast on top of the garage. © : 
He says it is clear in all directions too. At least 
I don’t have to worry about anyone cutting © ‘4 
this one down. The hill is full of poison oak 
and poison ivy, making it just about as in- 
accessible as an antenna could possibly be. I 
did have some TVI for a while though. My — 
girl friend used to like TV but I took care of 
that. No, I didn’t remove a tube from the set 
when she wasn’t looking and no, I didn’t in- 
stall a hi-pass filter. I’ve got her studying the 
code. Naturally. And twice a month she faith- — 

the Palisades Amateur Radio — fully attends 
Club, of which I’m a member and the newly 
elected Secretary. 

So it looks like K6RFX can now get down 
to hamming in earnest. You can hear me most 
any night and week-ends on 40, 20, 15 or 10. 

Z 
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KWS-.1 
POWER AMPLIFIER INPUT — | kw peak envelope power 

SSB, | kw CW operation. Equivalent to | kw on AM 
when using narrow bandwidth receiver. 

R-F OUTPUT IMPEDANCE — 52 ohms. 
FREQUENCY BANDS — 80, 40, 20, 15, 11, 10 meters. 
EMISSION — SSB, AM carrier plus one sideband, CW. 
_HARMONIC AND SPURIOUS RADIATION — (Other than 

DISTORTION — SSB, 3rd order products approximately 

3rd order distortion products.) Intra-channel radia- 
tion is at least 50 db down. All spurious radiation at 
least 40 db down at output of exciter. Second har- 
monic at least 40 db down; all other harmonics at 
least 60 db down. 

35 db down at | kw PEP. 
FREQUENCY STABILITY — After 

within 300 cps of starting frequency. 
350 cps after calibration. 

15 minutes 
Dial 

warmup, 
accuracy: 

AUDIO CHARACTERISTICS — Response: +3 db, 200 to 

Net Price 

. 7S5A-4 
FREQUENCY BANDS — 160, 80, 40, 20, 15, 11, 10 meters. 

3,000 cps. Noise and hum: 40 db or more below 
reference output level. Input: .01 volts for rated 

F, power output. 
~ MICROPHONE INPUT — Will match high impedance 

dynamic or crystal. 
- WEIGHT — 210 pounds. ; 
SIZE — (Both Units) — 40!/2” high, 1714” wide, 15!/.” 

deep. 
RACK MOUNTING — Angle brackets kits available for 
' RF Unit. and Les ly. F Unit and power supply eases 

SIZE — 10!/7.” high, 17'4” wide, 15!/2” deep. 
SUWEIGHT — 35 pounds. 

RACK MOUNTING — Angle mounting kit available. 
NUMBER OF TUBES — 22, including rectifiers. , 
SENSITIVITY — 1.0 microvolt for 6 db signal-to-noise 

_ ratio with 3 ke bandwidth. 
AVC CHARACTERISTICS — Audio rise less than 3 db 

for inputs of 5 to 200,000 uv. 

RADIO 
UP ay 
COMPANY 

lon’t settle for less than Cozécees 
: RADIO SUPPLY CO. W4ECI 

IMAGE AND IF REJECTION — Image ratio at center of 
each band 50 db or better. 
each band 70 db or better. 

AUDIO CHARACTERISTICS — Output — .75 watts with 
a 3.0 uv signal, 30% modulated. Output impedance — 

IF rejection at center of 

500 ohms, 4 ohms. Response of audio circuits — +3 
db 100 cps to 5,000 cps. Distortion — Less than 10%. 

MUTING — Provisions for muting the Receiver during 
key-down operation are provided. A muting voltage of 
+20 volts must be supplied by transmitter. 

FREQUENCY STABILITY (at 14 mc) — Temperature maby 
Less than 1200 cycles drift from 0 to +60° C. Warmup 
drift — Less than 300 cycles after 15 minutes operation. 
Line voltage — Less than 100 cycles for +10% change. 
Dial acuracy — 350 cycles after calibration. 

Notte Piri ce Sites Seen = Lee aie ae Steen ener ae iets $695.00 

KW M-1 
Use it for fixed station. No modifica- 

tion necessary in this 14-30 me 175 watt PEP input 
transceiver. It's new, revolutionary, and we have it 
for immediate delivery! 

Utilization of common components in both transmitting 
and receiving functions results in a saving of both space 
and cost and, in the case of frequency-determining com- 
ponents, assures exact coincidence of transmitted and 
received signals. Frequency stability and readability is 
comparable to that of the KWS-I/75A-4. The panel 
meter serves as an S-meter during receive and multi- 
meter during transmit. Break-in CW using VOX circuits 
is built-in, as is a side tone for monitoring CW. Ten 100 
kc bands are available anywhere in the 14-30 mc range. 
Size: 644"' H x 14" Wx 10" D 

Use it for mobile. 

NET PRICES 

KW Mat ccTiransceiveny oe ytd ee RON coo a hae one $770.00 
SOEs 2evdcePowersSUpply: was 4 ane eme eeee 248.00 
SIGE [SM VAIGE Power SUD DIV hemes one pune eee! 103.00 
312B-2 Speaker Console with directional 

Wothmeters a )\e ane er eee en ee eee 146.00 
SI2B-INspeakering cabinet mcm nice seep oom 25-00 
351 DeleMobile Mounting Irayy- 2c eee eee TBA 

Wholesale Electronics 24 MO NS 
3101 FOURTH AVE. SO. TO PAY! 
BIRMINGHAM 5, ALA. TRA CREEN 
TELEPHONE 4-0588 ALLOWANCES! 

For further information, check number 85 on page 206. 
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BARRY ELECTRONICS 
CORPORATION 

512 BROADWAY, NEW YORK 12, N. Y. 

WA 5-7000 

HOW TO ORDER: On all orders, send full remittance and save 

the C.O.D. collection fee:—Include sufficient money for postage.— 

We refund unused amount.—If you desire shipment C.O.D., include 

25% deposit.—Send cash by registered mail. 

10 day guar. price of mdse. only. Minimum pce L000 

Write for complete tube list. 

Rated firms (Dun & Brad. current F.3 or better) Net {0 Days 

All shipments F.0.B. Our Warehouse 

RCA POWER TRANSFORMERS 

RCA STOCK NO. 75207—PRIMARY: 117 
Volts, 60 C.P.S. PLATE: 117 Volts, 230 Ma. 
D.C. Wil. No. 1: 6.3 Volts, 8.5 amps. Fil. 

No. 2: 6.3° Volts, 1.2. amps. 

Baten Las ate en $3.95 
TN LOTS)/OF: So: 4ak sere $3.50 ea 

RCA STOCK NO. 76429—PRIMARY: 117 
Volts, 60 C.P.S. PLATE 117 Volts, 280 Ma. 

D.C. Fil. No. 1: 6.3 Volts, 9.5 amps. Fil. 
No. 2: 6.3 Volts, 1.2 amps. Fil. No 3: 6.3 

Volts, 0.6 amps. 

PRIGCW Oss ck steered eee ated arate $3.95 

EN: BOTS ORS He eshte See ores $3.50. ea. 

RCA STOCK NO. 78893—PRIMARY: 
117 Volts, 60 C.P.S. PLATE: 174 
Volts, 0.6 Amp. D.C. Fil. No. 1; 
6.3 Volts, 20 amps. Fil. No 2: 6.3 
Volts, 1.2 amps. 

MOBILE 

CARBON 

MIKE 
100 ohms Push- 
to-Talk Switch. 

Model M63L. 

SPECIAL............ $4.50 

HAND CRYSTAL MIKE 

(Appearance like M63L). Push- 
to-Talk Switch. Model 

$4.50 

12 V¥. DC 

DYNAMOTORS 
Made for RCA by the Hoover 

Mfg. Co. INPUT: 12 VDC @ 

11 amp. OUTPUT: 420 VDC @ 

250 ma. intermittent duty (169 

ma continuous duty. (Also. op- 

erates from 24 VDC @ 5% amps 

input.) Measures 7” x 3%” dia. 

Brand new in original 

factory sealed cartons..... $9.95 

(2 for $18.00) 

ERIE Re EAT TEE ROME TOO IT DONTE ENTE OTE REESE OD IRE IED LIS LILES AALS 

HIGH-LUSTRE 

A VERY BEAUTIFUL DESK MIKE 

DYNAMIC MICROPHONE 
FOR DESK TOP or HAND-HELD 
DM10. HIGE IMPEDANCE: 50,000 
Ohms. Response: 40-9500 eps. 

WITH STAND 

PHECKE i). imaihinni eee $12.00 

GLAS-LINE NON-METALLIC GUY-LINE 

(ELIMINATES NEED FOR GLASS 

“BREAK-UP”? INSULATORS) 

Strong, weather resistant, plastic coated spun 
glass fibers formed a high tensile strength 

guy cable ideally suited for the heaviest ama- 
teur antennas in use today. Extensively used 

in commercial service too. Guaranteed not to 
rot, rust, or deteriorate for five years or more. 

Packed in 600 ft. reels, but sold in any 
multiple of 100 ft. Glas-Line 
(Green Only.) PER 100 Ft...........0.... $2.89 

600 (Rt “REEL. fi 8kl Siete are $17.34 
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PROP PITCH MOTOR | 
© Desirable medium-size prop-pitech motors — 

approx. 50 lbs. “aes 

2 e Brand new and/or like new condition. 

Will handle any size beam, any weight, a brute for force. 

Cost Uncle Sam $854.00 ea. , 

Gear Ratio 10,000 to 1. Works on 20 to 30v AC or DC. 

Comes with reversible motor attached complete in one unit. 

Weatherproof, 

Unit will turn your beam at about one rpm. 

Shipping weight (packed) approx. 100 lbs. Your cost $25.00 ~ 
FOB, Atlanta, Georgia warehouse. (Shipped via Economical 
Motor Truck at cheap 100 lb. Minimum rate.) fae a 

For additional $5.00 we will drill case-hardened spline-gear and 
install 14” cold-rolled drive rod. Also give unit factory checkout ~ 
and label wires, ‘‘Forward’’, ‘‘Neutral’’, and ‘‘Kevyerse.” FOB 
Atlanta, Ga. Above kit FOB, New York City. ey 

Model Sale Price 
WFIOA .. 2 Aunties $29.50 

WEITA® ooicbce. aielince sates eo 37.95 
WEI 2A: 9. ils hivcecccccss Std ees eect ate ee an . 33.95 
WETAA io cciic cies sakes choose dendhewnal eet ae cere a 39.95 

WETSA coi cteeln cl ee 99.95 

WEIG6A wii. ceccccakeostecsnstatccesceat eel eeceee saree aaa 149.95 
(All less batteries) —- Write for details HERO: 

TUBE SPECIALS 
3 0 1 JES eae ja $1.25 
S05" aus. ..... 4.00 
BOTW a ise ee ae ee 1.50 

BIG vesvecsesidestc thst deecsath set See hagneaae tr 50¢ 
830B 35¢ 
STA inci cdicwseeca dee ee ae ae 90¢ 

Write for complete tube Jist. 

5" OSCILLOSCOPE 

RCA model WO-88A. One of the more desirable 

service type test equipment. Good working and 

good looking. In very good condition. Regular 

Net $169.50. 

OUR PRICE $85.00 

FAMOUS DUMONT MODEL 274A 
FIVE INCH OSCILLOSCOPE 

EACH UNIT LAB CHECKED 

Dumont model 274A. Excellent for the service tech- 
nician. A wonderful buy! Worth new, ie 

$150.00. IN GOOD CONDITION................ $65.00 i 

THIS SCOPE IS DESCRIBED IN THE CURRENT VOLUME OF 
THE RADIO HANDBOOK a 

POCKET-METER 
VOLTS—OHMS—MILS 

0 to 150 MA. 
0-100K OHMS. 

0-15-150-1000 VOLTS. 

A BEST BUY. Has all the best features 
found in more expensive meters. 1% preci- — 
sion resistors, D’arsonal microamp, move- 
ment Ranges: AC & DC. ‘ 

1% x 2% x4... PRICE... $6.9
5 — } 

a

 
+ 

VOLTAGE REGULATOR UNIT ($60.00 value) — 3 

Input: 115 vac @ 60 cycles connects to any unregulated power 

supply of up to 100w. This compact (handheld) unit can easily — 
be converted to a regulated power supply which is stabilized against 
line and load changes. Ideal for controlling a power supply of 
100v D.C. nd over. Precision manufactured by American Machine 

and Foundry Co. Brand new with instructions ' 

Mode lA MEP 2 code assisssscsscctesesnsdbeidecocssosshocechedopeases icon aie ath an ae eaa $14.95 



. ! 1E-35-A UHF 
® ¢ TEST SET 

squipment such as SCR-522 (2 meters) and others in the 
’) Mcs. UHEF region. Includes a highly portable, sensitive 
trength meter, noise generator (hand held) for receiver tun- 
lummy antnna (up to 15 watts), instruction $29 95 

yal and a portable wood carrying case. SPECIAL .......... ° 

56 B LOW CAPACITY FILAMENT 
TRANSFORMER 

ARY: 110 VAC 60 Cy. 
DARY: 10 Volts @ 10 mps. or 5 VCT 

amps. For use with 803’s, etc. Brand New, 
production. Designed for SSB, but may 
in ANY filament circuit at above ratings. 

es 53%.” High x 5%” Wide x 38%” 

$13.95 

E 301 FAMOUS MAKE VTVM POLYMETER 
jures an inherently stable circuit from use of 2 Type 7N7 

in Sylvania-patented circuit. 1 Ma. meter movement, 6 AC 
| ranges read up to 1,000 volts and up to 30,000 volts DC 
h Sylvania Type 225 Voltage Multiplier Probe. Resistance 

easurements to 10,000 meg. ‘True peak-to-peak readings up to 
‘yolts. 17 meg input impedance. Illuminated meter and screw- 
nectors. Shielded AC lead provides AC measurements from 

eps. to 20,000 cps. eae Ate re peo Measures DC 
; ONLY 10 amps. Regular Price: $109.50. $59.50 

J 

225 Probe 

TYPE 403 FAMOUS MAKE 7" TV SERVICE 
OSCILLOSCOPE 

High quality 7” instrument with identical high-gain dc amplifiers 
on horizontal and vertical axes, plus advanced features of higher 

models of special value for TV service. Type 403 permits dc 
evel measurements and phase relationship study. 2 preset 

ao, Seo rene a to 10 millivolts per inch rms. Fren. 
ar Price abou 00. lar Price about § $149.50 

FACTORY SEALED 

SPECIAL 28 VOLT XMFR 
MARY: 115 volts @ 60 cycles. 
INDARY: 28 volts @ 10 amps. Perfect for operation of 

and military surplus equipment. Meas: 444” W. x 4” L. x 
H. Weighs 11% Ibs. Shinping Wet. 13 lbs. FOB NYC. 

WORTH MUCH MORE THAN OUR 
LOW PRICE OF o.oo “SUE asi Be ec $4.50 

FEDERAL POWER TRANSF. 
Dual 115 or 220 Volt AC, Primary: 50-60 cycles, (Hlectrostatic 
Shi . Secondary: 640 VCT @ 110 MA. 6.3 VCT @ 3 amps. 
5.0 T™ @ 2 amps. Shell-Mount, standard color-coded leads. 
Overall Size: Ht. 4144”. Width 3%”, Depth 3”. 
NEV SPECIAL PRICE... ea. $3.00 

{ 10 for $22.50. . . 100 for $200.00 
w , x 

im al 

COLLINS FILTER CHOKE 
fanufactured by Chicago Transformer Co. (hermetically Sealed) 
0 Henry @ 400 MA (Conservative CCS rating) 70 ohms D.C. 

Hesistance. Test Voltage 10,000 VDC. Overall Size: Ht. 8”, Width 
1%” Depth 6”. BRAND NEW IN ORIGINAL 
MONS TOLSM EIS) eG) iio ene Medel cls ea. $8.50 

UY 3 AND SAVE! PACKED 3 IN (COMPACT) WOODEN 
ASE, TOTAL WEIGHT 65 LBS. $21 00 
I 3 for u 

. CLOSED-CIRCUIT T.V. CAMERA 
lasy-to-Assemble kit produces the Electron, a 10-pound five-tube 
sed-circuit Camera. 

RS TRO aah at 2 eae ae ian. $395! 
i HAVE THE FUN OF BEING FIRST! WRITE. 
A FACTORY WIRED $495 

sg , AIRPORTS/PHOTOGRAPHERS! 
stock—AN/VVX-1 (and 1X) Visual identification Equipment. 

 Whis unit produces an extremely bright flash of light, with a visibil- 
ty of 3 miles or more, even in bright sunlight (In the order of 
0. million candle-power for about 250 micro-seconds). 
Tnit consists of a compact voltage Converter unit and Lamp. 
perates from 6, 12, and/or 24 Volts D.C. @ 10 Amps. (approx.) 
Tnit can be made to operate from 115 VIAC, 60 Cycles with circuit 

- Mhodifications. 
| Units are unused, and come with detailed Technical Manual, 
Wpare Parts, including Spare Lamps— 

: TAG INA ML PACKIN Bee eetrsys -cuncecaiesvecesecalbasswassedbosonecerersocasgee=eencTtex $39.00 

GPR-90 

COMMUNICATIONS 

RECEIVER 

We are distributors for Teehni- 
cal Material Corporation. Write 
for Catalog. 

SHALLCROSS 

KILOVOLTMETER 

BRAND NEW 
FACTORY JOBBER ret ie 
SEALED CARTONS peeps eet 

D.C. Model Multi- 
ple Range 5-10-20 

KV 

SPECIAL ADDITIONAL FEATURES 

. Normal and reverse polarity switching 

. External metering binding posts 

. Metering switch for both internal and external measurements 

. 44%” micrometer 

. May be used for measuring AC with external meter 
Ranges: 0-5000, 10,000, or 20,000 Volts 

Sturdy industrial oak carrying case heautifully finished; precision 
resistors used throughout: steatite insulation and best grade bakelite 
engraved panel. 

Instruction sheet attached to lid of case. 
Case Dimensions: 18%” x 10%” x 95%”. 
Low current consumption (not more than 1 ma. at full scale). 
Completely self-contained design. 
Accuracy at full scale— -+ or —2% for D-C. 
Rugged design for use as fixed and portable instrument for field 

laboratory, or shop use. Built for a lifetime. 

Regular Price about $255.00— 
NOW ONLY $37.50 

(Case alone worth cost!) 

OPWND = 

MOBILE CARBON 

MIKE 
100 ohms Push-to-Talk Switch 
model M63L to-Talk Switch. $4 50 

6 Speciale eee ek $4.50 Modell 50 eatin ew 

SSS Lee nena sr NR REE ERSTE AT OE OAR VES ATT TED 

CONTACT US VIA 
e Telephone: WAlker 5-7000 

(24 hr. service) 

e Teletype: NY1-3731 
(unattended service) 

e Telegrams: BARRY FAX, NYC 
(direct wire) 

e Cable: BARRYLECT, NYC 

BARRY 
512 BROADWAY 

New York 12. New York 

Send for your copy of Sept. 1957 “‘GREEN SHEET”’’ lists 
e Transformers ® TV, Radio and xmtg. tubes @ Test Equipment 

e Ham Gear etc.... FREE. 

HAND CRYSTAL 

MIKE 
(Anpearance like M63L). Push- 

STATE rpee ee ary ace ocand eect Pees outta Laat ag oS ee eae ae 

For further infomation, check number 86 on page 206. 

November, 1957 e 



ACK hadloaiCompanvur oo cena ni eeteah ed oye ni the ot tint rs re Illumitronic Engineering 
Adirondack Radio Supply .............. Instructogranh: (0: thee aie ens 
Alco Electronics Mfg. Co. International Crystal Mfg. Co. ; A edy RAAIO COM Gee kre, | DCs eee. ¥ 
Alltronics-Howard Co. Johnson, We Wy) COs: ssc: sousuyueostearresy taser teege eae Spina Almo Radio Company ; . 
Alpha Avacon Radio Co. Ltd. Kalab', Electronics... 2...c:.i.tv.s1-tcs: 11-1 seeee 
Antrim Marine Radio Key Electronics 
Anchor Products. Co. ...../...... AS Ords AM ws vi...) tA tadilceevasceean nape ee ee 
Arrow Electronics, Inc. .... 
ALO Ws SRLESMNOENCY fone seeencsvhisclnctens L & W Electronie Lab. 
Automation Electronics, Inc. Lakeshore Industries 

Lynmar Engineers, Ine. : at ee ee 
Barry Electronics Corp. 
Bassett, Rex Ine. ............. ee : Master Mobile Mounts, Inc, : =4i:..c¢.0c ee Burstein-Applebee CO ive: Metro - Electronics: .2..:5...c.c...:01.5. Burghardt Radio Supply ....0..000.0000.. u4 Millen, James Mfg. Co., 
usacker Electronic Systems, Inc. ........000.000..... ‘ 2 Morrow Radio Mfg. Co. 

Mosl E ics, Inc. C&G medio Sl Supply Co. ........ RrasShede hans at eesiae eae we BAUM th eRe ah A eas ee 
Candee, J CL ter PCA Sat ANT Neen: Ao ties et Mie i, ane es NS SB 7 National Company, Inc. .... 
Central Electronics, Ine. .... te National Radio Parts Dist. Co. ee MSG IUET ATA Oe Nonescec scat sn icars tenae ete Nidiscoy: Tne; i sicuckesceeosndasgntberes lee Cleveland Institute of Radio Electronics ..... OG ea Sea 
Collins Radio Company Rey SHAE SNARE nef amerW ht y P & H Electronics F 
Columbia Electronics Sales Palmers Joseph tk. eA, aan Communications Associates Peak Electronics Co... 
Crystals, Incorporated 0.00.0... cece Petersen Radio Co., Inc. 
Giibex. (COMPaniy 22, ctetitse kane le eae oy ape ao Ro Tore Ree rans Phitleg. Corps 22.0). 0nh0 > i 
Dalton-Hege Radio Supply ortland) Radio ‘Supply 2 1..2....-t.cu: sash eon 
Tone a Me pe Ine. IkCA. Electron Tube; Div...) sce ee DXe Bound Coe ee oe he WAV dleetronies « c:cy es ke eeeee niscoks eh oe cath Aes eee acre ees ale ahd 9) SEO UT Rone VDL ORE eke ie ee Htacal’ Engineering’ Lid... ka eee 
East Meadow Surplus Co. Radio. Bookshop’ .2....<...<.-s..00e eee eee 
Eitel-McCullough, Ine.” ............... 9 Radio Equipment, Co, Electronic Center, Inc. ................ q Rafred: Interprises -.fi.2.i-l.ucme.e, Electronic Export Co., Ine. Regency Div., I.D.E.A. Ine. : 
Electronic Supply Co. ..... Rohn Mfg. Co. ssrsteensene gesagsanesansnse csedaadenesnsatnnietsantatnaeseDy 
Electronic Systems Engineering - Co. 
Equipment Crafters, TRG BN, OE ae ae teeter peered ee Sam’s Surplus ds sndremseesesekecgashauabskvahnJepaussaepasansdsyaeeyvepikaiee tae Evans Rad@io} Incite a ah fet fe Wey Ret tea Service Instruments Corp. ........... 

Spera Electronic Supply ..................... concn tela 
Nis Oranzes Radio iDisty! (Coe ee een aie eal a 
Freed Transformer Co., Inc. eA 36 DAD 2 coos... sncsensovsceessngesaensiassspe pein RR ee PreemamCompany. i TN orcs Mee eee Sacre Ge Sues Tapetone; Iness\ .2.2.- Sa 

Technical Materiel LORE: 
G & G Radio Supply) er Tag a of UE ISN be ie ee ee eee ee tee 161 Teeraft ©. 
Glas-Line Co. Be Se leer 3, ee rn Telecom, Inc. 
Gonset Company 
Greenlee ‘Tool Co. 
Groth, R. W. Mfg. Co. 

Hallicrafters Company 
Halnor Electronics .. Variety Electronics Corp. Ham Register _........... Vesto Company, Inc. Hammarlund Mfg. Co., Inc. Vibroplex Co., Ine. 

Tele-Vue Towers, Ine. 
Telrex, ING, s....l/pieses ciao gc accents ate et 

U.S. Crystals, Ine. 

Oooo ee eeebecancensedesinpadaesithe-peswastesbieiviewaghabdnienys 

Harvey Radio Co., Ine. ....... W & W Distributing Co. Heath Company . uu... Ward Products Corp. .............. Henry Radio Stores ........ Western) Radio: (ine Hi-Par Products Co. Willmart Jewelry Co. ....... Hughes Research & Dev. Labs. ........................... ee { World: Radio ‘Labs, Ine. gee 

Reader Service : 
oD a wy PO) 0 rer 

CQ Magazine 
300 West 43rd Street 

New York 36, New York 

Please send me information on your ads 
as follows: 

] 2 3 4 5 6 7 8 9 10 
14 15 16 17 18 19 20 21 22 23 
27 28 29 30 31 a2 33 34 35 36 
40 41 42 43 44 45 46 47 48 49 
53 54 55 56 57. 58 59 60 61 62 
66 67 68 69 70 71 72 73 74 75 
79 80 8] 82 83 84 85 86 88 

Name 

(Please Print) 

Address 

._—_— oe ee cee eee eee eee ce ee oe eee ee eee oe ees ee ee ee ee ees eee ce 


