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Improve your rig with these Collins accesso! 

— For 
fixed or mobile applications. Measures forward 
and reflected power on 200- and 2000-watt 
scales accurately (3.4 to 30.0 mc) without 
calibrating adjustments. 

— A 100-watt resis- 
tive load for all HF frequencies. Connects per- 
manently in antenna coax line, with in-out 
relay switching. Provides easy comparison of 
antenna SWR and nonband interference tune- 
up. Type N and RCA antenna connectors are 
provided. 

— For use with KWM.-2 in fixed station 
operation. Provides limited separation of re- 
ceive and transmit frequencies, speaker, di- 

rectional wattmeter, and switching for func- 
tional control system. 

~— For use with 
KWM-2 in mobile operation. Effectively re- 
duces impulse-type noise in the transcetver. 
Requires separate antenna resonance at 40 mc. 

— Contains a 5”’x7” 
speaker and connecting cable. Styled to match 
S/Line and KWM-2. 

— Operates 
from 115 v ac, 50-60 cps. Provides all voltage 
for 328-3 and KWM-2. 

—T 
torized inverter powered from a 12 vd 
mobile, aircraft or boat storage battery 
voltages required for operating the K 
KWM-2 or KWM-2A. 

pact, lightweight and supplies all 
needed for KWM-2. Operates from 
115 v ac or 220 v ac at 50-400 cps 
you a completely portable SSB static 
auxiliary speaker is included. 

— Specially d 
Samsonite Silhouette case for KWM-2 
or 30L-1. Molded Royalite interior | 
equipment against rough handling. Als 
able in model CC-3 for accessories. 

These are just a few of the Collins acc 
which can help you improve your rig 
are many more...mounts, microphor 
adapters, to mention a few. Ask your 
ized Collins distributor to demonstr 
advantages of Collins accessories. A ne 
lins book, Amateur Single Sideband, 
an invaluable addition to any ham’s 

Do your Christmas shopping early. 

See your Collins distributor today. 

For further information, check number 79, on page 158 



AMATEUR TYPES 
FUNDAMENTAL, PR 
TYPE Z-2—Frequen- 
cy Ranges in Kcs.: 
3,500 to 4,000 (80- 
M); 7,000 to 7,425 
(40M); 8,000 to 8,- 
222 (2M); 8,334 to 
9,000 (6M) += 500 
Cycles .. . $2.95 Net 

Z-2 Crystals calibrated with a 
Capacity of 32 mmfd.) 

Third Overtone, 
PR Type Z-9A, 
24,000 to 24,666 
and 25,000 to 
27,000 Ke., + 3 
Ke. . .$3.95 Net 

ts, Fifth Overtone, PR Type 
mrto O45 Mc. = 15 Ke... 
Net 

ens Band, PR Type Z-9R 
Be Ment aS 2 $2.95 Net 

For further information, check number 1, on page 158 

ALL PR CRYSTALS are Continuously 
lonitored for Frequency 
Juring the Lapping Process 

Precision at every stage of manufacture is 
responsible for the outstanding excellence of 
PR CRYSTALS. Here is a view of the Lapping 
Room, where blanks for PRs, previously cut and 
edged, are ground smooth to specified frequency, 
ready for etching to insure absolute stability 
during the life of the crystal. During the lapping, 
the crystals are continuously monitored for fre- 
quency with Collins 51J receivers. 

PRs are in the rigs of thousands of proud Ama- 
teurs. They are famous for accuracy, depend- 
ability, high activity and low drift. Every PR 
CRYSTAL is UNCONDITIONALLY GUAR- 
ANTEED. Get yours today from your jobber. 

Since Nw 1934 

use [4] AND KNOW WHERE YOU ARE 
PETERSEN RADIO COMPANY, INC. 
2800 W. BROADWAY +* COUNCIL BLUFFS, IOWA 
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Are you ready 

to move up to an HT-32I 

amp mY as @ ae SG os H QVOQ ee oe S ow & os & se @ me G a @ oa G@ os O ve G@ am € we @ am G x GF oe GS we S oe EG & 

Somewhere along the line, about one of 25 amateurs reaches a 
“point of no return” in pursuit of this unique and wonderful 

activity we call ham radio. 

Up to this point, his interest, his technical skills and experience 
have grown and broadened by leaps and bounds. He has studied 
or experimented with a variety of equipment — enough to 
know what to expect, and what he personally wants in ultimate 
performance. 

Beyond it, average performance or the absence of needed fea- 
tures no longer are an inconvenience. They are intolerable. 
Beyond it, he will settle for nothing less than an uncompromis- 
ing leader. The best. 

The HT-32B transmitter was designed, frankly and specifically, 
for the one-in-twenty-five. Like anything exceptionally worth- 
while it costs more. But if you are ready to own it, you will 
know in advance why it is the /east extravagant investment you 
ever made. | 

The incomparable 

HT-32E 
transmitter 

$'72500 

amateur net 

¢ Hallicrafters exclusively — far superior frequency stability due to Halli- 
crafters’ differential temperature compensation (U.S. Pat. #2718617). 

lution to less than 1 kc. 

* Hallicrafters exclusively — modes of communication: upper/lower/double 
sideband; automatic break-in CW; full AM. 

e Hallicrafters exclusively — complete amateur coverage capability, 80 
meters through 10 meters, without changing crystals. 

¢ Hallicrafters exclusively — high frequency asymmetrical crystal filter for 
superior audio fidelity. 

‘ 

For complete spent ee a hallicratte 

5th & Kostner Aves., Chicago 24, 

Overseas Sales: Export Dept., Hallicrafters. Canada: Gould Sales Co., Montreal, P.Q. 
For further information, check number 2, an page 158 
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* Hallicrafters exclusively — full 500 kc. coverage on. VFO dial, with reso- | 
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SX-117 SPECIFICATIO 

Exceptionally versatile and c 
pact triple-conversion, suf 
heterodyne communication-t 
receiver. Transmitter-t) 
V.F.O. can be used as cry 
locked oscillator; Selectiv 
Variable in 3 steps, 500-5, 
cycles. Crystal-controlled 1st 
3rd oscillators. Selectable s 
bands, constant tuning rate. $ 
sitivity: less than 1 mv. on 
less than % mv. on SSB/CW 
notch for up to 50 db. atter 
tion to unwanted heterodyns 
|. F. pass band. |. F. type n 
limiter. Audio inverse feedb 
Crystals provided for 3.5— 
7.0—7.5, 14.0—14.5, 21.0—2 
28.5—29 me. Four addt’l. cry 
pos. for 500 ke. segments bet 
85 ke. and 30 me. Size: 15” x 1; 
x 13”. Net wt. 18 Ib. Amateur 
price: $379.95. 
HA-10 Low freq. tuner ad 
SX-117 for 85 ke.—3 me. $2 

: 

No other receiver in its class has proven so versatile and re 

as the SX-117. Part of the story is its frequency coverage cap 

... Variable selectivity ... crystal-controlled H.F. oscillator 

other high-performance features. Now comes the sequel — 

crafters’ new SSB/AM/CW HT-44 transmitter. On its ow 

HT-44 gives you 200 watts DC input, SSB and CW... break 

The unit that stacks up best alongside the $X-/ | 

the new ideas in communications A) 

are born at... AaM/icravters 

4 e CQ e November, 1963 



Ou were right 
_HT-44 SPECIFICATIONS 

Versatile compact amateur band 

transmitter for independent op- 

eration or slaving with SX-117 
receiver for function as trans- 

ceiver. SSB, AM, or CW on 80 
through 10 meters. Features 

 Hallicrafters stabilized phasing 
4 system for sideband generation 
" with —40 db of sideband sup- 

pression @ 1 kc and carrier sup- 
- pression of —50 db. Distortion 
_ products, —30 db. VOX/CW 
break-in and PTT operation. 
a Panel-adjusted VOX/CW delay 
for maximum Phone-CW flexi- 
bility. Exclusive AALC gives 
_ greater talk power with speech 

S compression up to 12 db. Power 
- input 200 watts DC on CW and 
¢ SSB, 50 watts AM. Same size 
a and style as SX-117. Furnished 
i with crystals for 3.5-4.0, 7.0-7.5, 

14.0-14.5, 21.0-21.5, and 28.5- 
29.0 mc. Less transceiver 
cables, $395.00. P-150 AC 

"power supply, $99.50. 

beration . . . Hallicrafters’ exclusive stabilized phasing system and 

Amplified Automatic Level Control (AALC)...VOX/PTT and a 

ozen other solid value features. Interconnected, this great new 
allicrafters pair gives you independent or transceive operation at 

1e flip of a switch—and a whole new world of flexibility. Your dis- 

tibutor will give you a convincing demonstration today. 

i 
the NEW HT-44 transmitter by 

haliicratfers 
Fifth & Kostner Aves., Chicago 24, Ill. 

{ 

Export: Hallicrafters, International Div. Canada: Gould Sales Co., Montreal, P,Q. 

For further information, check number 5, on page 158 
9 



EXPERIMENTER, 
‘= SWL or 

Simple step-by-step instructions show you 
: A M AT FE U R how to assemble factory prewired units. 

. Designed for top performance at a low cost! 

RECEIVER KITS TRANSMITTER KIT 
This new line of International receiver kits cover a wide range of amateur, Sk 
citizens band and special frequencies. Designed for AM, CW, or SSB A compact package delivering a 
reception, this basic receiver using a superheterodyne circuit* with re- plate input of 50 watts for CW 
generative second detector may be expanded to a more elaborate receiver operation on 80 or 40 meters. 
by the addition of other Add-On-Circuits. Sensitivity usable to below 10 12BY7 crystal oscillator—6DQ6 pow- 
microvolts for voice and 1 microvolt for code. Nuvistor rf amplifier, mixer, 

eS oscillator, |.F. transformer, detector/1st audio, and power audio amplifier. 
Tube lineup: 6DS4 nuvistor, 6BE6, 6U8, 6AQ5. Shipping weight: 15 Ibs. 

er amplifier. Pi-network final. When ~ 

used with AOR-44 receiver, trans- 

mitter operates from receiver pow- 
Kit Frequency Price s 

er ..Meter and TR switch. 
acs AOR-40 Special $69.00 SUPRIY. . \ we 
eceiver AOR-41 150 ke — 450 kc 62.50 . . S bat latineludes AOR-42 DMC ER aC 62.50 AOT-56 transmitter kit less power 

” AOR-43 6 mc — 18 me 62.50 supply and key, but with one 40 
4” speaker AOR-44 80 meter/40 meter 62.50 t ce hone tal. Shippin 

: and power AOR-45 15 meter/10 meter 62.50 Metet NOVICE Dand CAYStal SIODINE 
: supply. AOR-46 6 meter 66.50 weight: 5 fbs. $35.08 
pn AOR-47 2 meter 66.50 

- AOR-48 Citizens 27 me 62.50 

*AOR-41 uses a tuned rf circuit with GBAG 

The International AOF series of variable frequency oscillator kits is 
available in three versions. For example, the AOF-91 kit is a complete 
driver unit to be used with 6 meter and 2 meter transmitters. Approxi- — 

POWER SUPPLY 
KITS mately .5 watt of power is available on both bands. Tube lineup: 6BH6 
AOQP-100 350 volts, 150 ma inter- | oscillator, OB-2 voltage regulator, 12BY7 buffer-amplifier/ multiplier. | 
mittent or 100 ma continuous Shipping weight: 5 Ibs. 

service, 6.3 volts @ 5 amps. Kit Frequency Price 
Shipping weight: 8 lbs... $18.50 AOF-89 VFO 8 mc — 9 me and buffer $22.00 
AOP-200 650 volts, 250 ma inter- AOF-90 VFO 8 mc — 9 me plus buffer : 
mittent or 200 ma continuous multiplier and 6 meter output 29.00 | 
service, 6.3 volts @ 10 amps. AOF-91 VFO 8 mc — 9 me plus buffer : 
Shipping weight: 10 Ibs... $32.50 multiplier, 6 meter/2 meter output 36.00 | 

INTERNATIONAL CRYSTAL MFG. CO., INC. 
18 NORTH LEE, OKLAHOMA CITY, OKLAHOMA ™ 

Please ship 

| enclose §. Send free catalog 

Name 
(print)) 

Address 

City fone State 18 NORTH LEE - OKLA. CITY. OKLAHOMA 
Include sufficient remittance to cover postage. See shipping weight. 

For further information, check number 6, on page 158 
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‘4 | His issue marks the seventh year of Special 
November editions of CQ. If you haven’t 

already guessed it, tools and general work- 
shop practices is the main theme this year. The 
thirty-three page supplement beginning on page 

30 was assembled with the radio amateur in 
mind. 

In these days of commercial equipment popu- 
larity, much of the home-brew practices of 
amateur radio has taken a back seat; and it is 
with this in mind that “Tool and Workshop 
Practices” was formulated for presentation this 
month. 

Although it is physically impossible to cover 

every aspect of tools and workshop habits in one 
issue we have endeavored to touch upon impor- 
tant points which will be of value to the beginner 
as well as the advanced amateur. 

During its preparation it was concluded that 
not all readers would receive equal benefits from 

this section; some having no knowledge at all of 
the workshop and others more knowledge of 

tools than ourselves. It is suggested, therefore, 

that the reader “wade in”; we think you will find 
at least one small hint that will prove valuable 
the next time you tackle a home-brew project. 

To this end we devote our 1963 November issue. 

About The Author 

Credit for the “Tool” section goes to Wilfred 

Scherer, M. (Bill) our Technical 

Director. 

W2AEF, 

To the old timer, the call W2AEF is nothing 
new to CQ; to the newcomer, however, a few 

brief highlights of his career may be in order. 

Bill was licensed in the early ’20s and after a 

stint aboard ship pounding brass with a spark 
transmitter, he entered the commercial broad- 
cast field. 

Behind the controls of many famous CBS 
radio programs in the thirties and early forties, 

he worked with such stars as Morton Gould, 
Harry James, Andre Kostelanetz, Glenn Miller, 

Lili Pons, Phil Spitalny, Fred Waring, Paul 
Whiteman, Florenz Ziegfeld and many others. 

Bill was later transferred to the CBS affiliated 

Voice of America shortwave station, WDSI 5 & 6 
in Wayne, New Jersey until the station was closed 
down last spring, at which time he was serving 
in a supervisory capacity. He was partly respon- 
sible, by the way, for successfully de-TVling all 

three 50-kilowatt transmitters at the station! 
Bill has authorized dozens of articles for CQ 

most of which have become classics in the ham 

world. His 1947-1949 articles on the construc- 

tion and application of the Grid Dipper resulted 
in the g.d.o. becoming one of the most popular 
and useful pieces of test equipment in the shack. 

The “Antennascope” also received wide acclaim 
as well as the “TNS” (Twin Noise Squelch), 

“W2AEF Converterettes,’ the “Standard of 

Comparison Receiver” and many many more. 
One of the six charter members of the Single 

Sideband Amateur Radio Association, Bill saw 

the advantages of s.s.b. early in its infancy and 

was one of the first on the air using that mode. 

Bill and the XYL Betty (who has no love for 
ham radio) live in New Jersey and enjoy partici- 
pating together in year-round outdoor sports. 

Notice 

W3GD informs us that the FCC release 

appearing on page 16 of this issue has 
been revised to take effect December 1, 

1963 instead of November 1. He also in- 

forms us that the written examination will 

be mailed only after receipt of an applica- 

tion for the examination. 
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Yes, the long awaited VENUS 6 SSB TRANSCEIVER is now being delivered to your distribut 
io Here’s a brand new high quality compact attractively styled SSB RECeiver and TRANSMITTER 

puts you on 50 MC single sideband without all the fuss, bother and expense associated with ad. 
ing low frequency SSB exciters, relays and linear amplifiers. Its 20 tubes and 4 semiconduc 
provide performance equivalent to 35 tubes. 

ELECTRICAL SPECIFICATIONS 
TRANSMIT: Frequency—Any preselected 500 KC segment between 49.7 and 52 MC (50.( 

50.5 supplied unless otherwise specified). Power Ratings—85 watts P.E.P. input—all modes ( 
SSB, and CW). SSB Performance—(9 MC Crystal lattice filter)—Unwanted sideband down more t 
40 db. Carrier suppression greater than 50 db. Distortion products down more than 30 db at 
ratings. Frequency Stability—less than 1 KC warmup drift after first five minutes. Less than 
cycle/hour drift after 30 min. warmup. 

RECEIVE: Frequency Range—Same as Transmit. Frequency Stability—same as Transmit. $ 
sitivity—Less than .25 UV for 10 db s/n. Selectivity—2.8 KC at 6 db, less than 6 KC at 50 db. O 
load Characteristics—Less than 2% cross modulation results from any two signals separated 
more than 20 KC if stronger signal is less than 5 MV across 50 ohm input. Spurious Responss 
images and IF leak through down more than 75 db between 49.8 and 51 MC. AVC Characteristi: 
less than 6 db change in AF output for input change from 2.5 UV to 1 MV (52 db). Fast atta 
panel selectable release time. AF Power Output—more than 2 watts, 3.2 ohms. Power Requirem«s 
—met by the Clegg Model 416A, 115 Volts AC, 60 cps input power supply as well as by many c 
mercially available power supply packages. »« 

PHYSICAL DIMENSIONS: 15” W by 7” H by 1014” D. Net wgt., approximately 18 Ibs. 

VENUS 6 TRANSCEIVER—Amateur Net Price ...............ccccccccseceecceccueeeeeeseeneeeees $475.00 

See your Distributor or write for information. 
_ 7 LABORATORIES RT. 53, MT. TABOR, N.. 

| 

Division of Saquires-Sanders, Inc. TELEPHONE G2i7- 6800 

For further information, check number 8, on page 158 
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T he New Standard of Performance 
The SS-1R sets a new standard of performance for amateur band communication receivers. A completely — 
new front end design’ provides superb freedom from cross modulation and overload, while the low noise 
balanced mixers deliver superior sensitivity — with no r.f. stage. Steep-skirted crystal bandpass filters 
and newly developed high-Q IF circuits provide optimum eolecrnicy with greater than 80 db ultimate 
attenuation. Extreme linearity, double loop AGC and front end freedom from cross modulation make 

x 

this selectivity as effective as though it were at the antenna terminals. Frequency precision and stability — 
exceed that of most frequency meters; frequency is read directly on a digital display. 

There are many new operating conveniences not found in other amateur equipment. The unique SS-1R 
design, plus fixed tuned WWV positions at 10.0 and 15.0 MC (and an auxiliary 5.0 to 5.5 MC band), 
permits autocalibration of the amateur bands — with no cursor lines to twiddle. The manual tuning rate 
is slow enough for easy and exact sideband tuning — 10 kc. per knob revolution — while pushbutton 
motor tuning gives fast traverse. An optional noise silencer accessory with spectacular performance’ is 
available, as will be a Video Bandscanner. The SS-1R may be operated in transceiver mode with the 
SS-1T transmitter. 

14 New Approach to Receiver Front-End Design’, W. K. Squires, W2PUL, QST, Sept. 1963. ?‘‘A Pre-I.F. Noise Silencer’, ibid., Oct. 1963. 

SPECIFICATION PROFILE 
e Frequency Coverage: 80 through 10 M (eight 500 kc. seg-  e JF. and Image Rejection: Greater than 60 db 

ments). Fixed tuned WWV at 10.0 and 15.0 MC; 5.0-5.5 » Cross Modulation: Example: Receiving a 10 xv signal with 
MC auxiliary (WWV 5.0 MC). Two general coverage 2.5 ke. selectivity, an unwanted 0.1 volt signal 20 
500 kc segments kc. away produces negligible cross modulation 

e Selectivity: 5 kc./2.5 kc./0.35 ke. e Internal Spurious: None at stated sensitivity 

e Stability: Less than 500 cps warmup drift (typically in less @ AGC: Attack—1 ms., Slow release — 1.0 sec., Fast re- 

than 5 min.); less than 100 cps thereafter including lease —-0.1 sec. Audio rise less than 2 db from 
low to high line variation 5 ev to 0.3 volt 

e Sensitivity: 1 wv, or better, for 10 db S/N on 10 Mwith @ ANL: I.F. type; operates on AM, SSB, and CW 
5 ke. bandwidth e Size: 734” H x 1644” W x 13” D, 25 Ib. 

Squires-Sanders, Inc. 
475 WATCHUNG AVENUE, WATCHUNG, N.J. e 755-0222 

ay, For further information, check number 9, on page 158 
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Nos. 10035 and 10039 

Multi-Scale Dials 

A pair of truly ‘Designed for Application’ 

controls. Large panel style dial has 12 to 1 

ratio; size, 8Y2” x 6¥2'’. Small No. 10039 has 

8 to 1 ratio; size 4” x 3%4'’. Both are of com- 

pact mechanical design, easy to mount and 

have totally self-contained mechanism, thus 

eliminating back of panel interference. Pro- 

vision for mounting and marking avxiliary 

controls, such as switches, potentiometers, etc., 

provided on the No. 10035. Standard finish, 

either size, flat black art metal. 

JAMES MILLEN 

MFG. CO., INC. 
MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

t opie a oe, hon cpa PSI Lah eewit't EN ar tte ae eT Ue Lg ey, 

LETTERS 
TO THE 
EDITOR 

A Different Approach to A.M. 

Editor, CQ: 
With the advent of lower power limitations on 160 

meters, it seemed that it might be interesting to see what 

could be done to increase the efficiency of a rig for phone 

work. 

Most single-sideband rigs have some provision for 
a.m.; however, as they operate as linears the basic effi- 
ciency in Class-B operation is about 33% which means 

that with our new power limitation of 25 watts at night 

(in Ohio), we’d have a little over 8 watts in the antenna 

at the best. To this end experimentation took place to 
increase this efficiency. 

A temporary antenna was put up, and we connected 
it to our Viking Ranger; the Elenco 77 s.s%*b. transmitter 

being connected to our regular antenna. After setting up 

controls so that both transmitters could be operated 
simultaneously, the Ranger was set for a 25 watt c.w. 

carrier, and the Elenco supplied the audio sideband 

(just one). It was noted by listeners that the quality of 

the signal seemed to be equal to that of the double-side- 

band Ranger, but that the bandwidth was of course 

only half. By changing the frequency relationship of the 

two transmitters, the usual low/high ‘‘Donald-Duck” 

type of signal could be produced in the a.m. receiver. It 

was not difficult to keep the two v.f.o.s locked at this 

low frequency; the receiver S-meter serving as a check 

as long as the difference was very low (meter fluttered at 

the audio difference rate). A higher frequency difference 
required a monitor to detect. With the carrier transmitter 
operating Class-C (about 70% efficiency) and the s.s.b. 

transmitter supplying only the audio, we had more than 

twice the carrier possible with the s.s.b. transmitter alone, 

and overmodulation is not possible as there is no phy- 
sical relationship between the sideband and the carrier. 

Our Third Edition of Terman’s Radio Engineer’s 
Handbook mentions the system under ‘‘Polyphase Broad- 

casting” first suggested by J. F. Byrne, (Trans. A.I.E.E. 
July, 1939) but apparently more than two antennas are 

involved. No experiments have taken place yet in which 

a single v.f.o. is operated to drive two final amplifiers 
(one class-B linear for audio sideband and one class-C 
carrier) and coupled into a common antenna but it 

seems that such an arrangement is feasible. 

What the power limitations are on such a system is 
Open to conjecture. FCC rules apply to plate power 

input to tubes “supplying power to the antenna,’ and 

in the case of an a.m. rig this is construed as being 

carrier only. The voltage and current actually doubles 
on peaks supplied by the modulator, and they are not 

measured; the average current only being measured. 

With some other system supplying the sidebands at a 

radio frequency and at a varying rate power measure- 

ment would be quite difficult. 

Those amateurs who are interested in experimentation 

<€ For further information, check number 10, on page 1 



~~ Lillis 

Everything to GAIN... 
nothing to lose 
with the NEW M-110 

Forward gain is 10 db. over 14 wave dipole with a 30 
db. front-to-back ratio. But it wouldn't be worth a db. 
if a gust of wind left it lying in your yard. 

So we built it to withstand 100 mph winds by using 
aluminum construction throughout. 132” diameter 
boom and step-type 5” and 34” diameter elements 
are of heat-treated aluminum tubing. on 
Specially designed mounting clamps (8 
of heat-treated heavy duty aluminum % { i 
casting, fit 1” pipe or 134” tubing ap 
(O.D.). It's a sleek silhouette weighing only 20 Ibs. 

This is a ‘‘one-trip-to-the-roof"’ antenna. It goes to- 
gether only one way — the right way — the first time! 
Every piece is color-coded — every hole drilled to 
match. Boom length is 16’. Turning radius is a com- 
pact 9’ — VSWR is less than 1.5:1 — band width under 
1.5:1 + 500 kc — 50 ohms gamma matched. Here’s 
another figure you'll like — Amateur net is only $43.95. 

6 meter, 5 element 

horizontal beam antenna 

the 
antenna <2 

specialists’co. 
antenna division 

12435 Euclid Ave., Cleveland 6, Ohio 

Exp. Div., 64-14 Woodside Ave. Woodside 77, N.Y 

m Manufacturers of Antenna Spe- 

cialists brand base and mobile 

F. antennas for amateur, profes- 
Sites of Quality @ sional and CB. 

New Zeus portable ELECTRIC GENERATOR 
Virtually eliminates radio interfer- 
ence. Exclusive Permanent Magnet 
Alternator is the only moving part 
— no brushes, slip rings, bearings, 
commutators, etc., to produce irri- 
tating generator noise common to 
ordinary portable units. 1000, 1250 
or 3000-watt units, AC. 

For further information, check number 11, on page 158 
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— Communications, mobile radio... 

A First Class 
EFCC License 

«--Or Your Money Back! 

Your key to future success in electronics is a First-Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens- 
Band. Cleveland Institute home study is the ideal way 

_to get your FCC License. Here’s why: 
Our training programs will quickly prepare you for 
a First-Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 

2 get an FCC License... or your money back! 
You owe it to yourself, your family, your future to get 
the complete details on our ‘“‘proven effective’? Cleve- 

land Institute home study. Just send the coupon. below 
- TODAY. There’s no obligation, 

MAIL COUPON TODAY FOR FREE CATALOG 

Cleveland Institute of Electronics 

1776 EB. 17th St., Dept. CQ-7 
Cleveland 14, Ohio How to Succeed 

in Electronics Please send FREE Career Informa- 
tion prepared to help me get ahead in 

Electronics, without further obligation. 

CHECK AREA OF MOST 

% 

INTEREST — 

oO Electronics Technology oO First-Class FCC License 

oO Industrial Electronics ( Electronic Communications 

( Broadcast Engineering oO 
other 

Your present occupation. 

Name. Age 
(please print) 

Address. 

City. Zone State. 

Accredited Member National Home Study Council 

12 e CQ @ November, 1963 

may find 160 meters interesting because the low power 

limit makes it more inexpensive to try experimentations 

at the ‘full legal input.” 
Willard Waite, W8GDQ 
RED 1, Webster Rd. 

Wellington, Ohio 

The Swans of Abbotsbury, Again 

Editor, CQ: 

I am delighted that WA2LDC enjoyed my article, (ca, 

August, 1963) but I feel I must ask you to publish this 

reply because I was not advocating the incentive licens- 

ing system. I do not wish to participate in this particular 

controversy. r 

My article opposed the high pressure salesmanship 
and the tremendous efforts being made, especially in 
America, to recruit more people into Amateur Radio 
(1 gather that there was recently a high powered sales 
drive in Jacksonville, Fla.). I am equally opposed to 
trying to restrict it. My article even said, “We should 
not, of course, prevent one single person who genuinely 
wishes to become a radio amateur from doing so” and 
I am certainly not so impressed with examinations as 
to advocate this method. Many of our great men had 

most distinguished academic careers. 
Must we always be either driving people into amateur 

radio or keeping them out? Cannot we leave people free 
to make their own decisions without either trying to 
sell them the idea or prevent them coming in if they 
want to? Cannot you find some other outlet for the sur- 
plus energy than trying to push people one way or the 
other? The western nations like to think of themselves 
as the “free world’’—then let it be free, and cut out 
both the salesmanship and the restrictionism. 

i E. M. Wagner, G3BID 

5, Ferncroft Ave. 
London, N.W. 3 

Incentive 

Editor, CQ: 
I realize that pure coincidence placed editorials, cast 

from the same mould, in September’s CQ and QST. 
In the various editorials contained in OST which deal 

with ‘‘Incentive Licensing,’ one notices a striking simi- 

larity to actions which occurred in George Orwell’s 1984. 
Statements used as a previous basis for arguments in 
favor of newer “licensing schemes,” are completely 
eliminated in favor of that which propagandists dearly 
love; i.e., ““The Fear Technique’’—loss of radio privileges. 
Seriously, Mr. Editor, can you honestly state that the 

delegates to the Conference of the ITU from Ghana, 

Togo, etc., care 2 milliwatts about the fact that some 

U.S. radio amateurs have passed a more difficult written 
examination? 

Alvin Liftig, KIIXG 

“On the Rocks” 
Avon, Conn. 

[We hope the delegates from Ghana, Togo, etc. will 

eventually need electronic technicians of their own rather 
than the “timport”’ variety now being used. To this end, 
their own radio amateurs would be a valuable national 
asset.—Ed.] 

Editor, CQ: 

Having read opinions both pro and con for the ARRL 

proposal, I would like at this time to jump in with both 
feet and express a few of my own. 

At first reading of the idea, I was violently opposed 
and was going to write an indignant letter cursing the 
whole thing. Luckily, I cooled down rather quickly and 

resolved to give the matter some serious thought before 
going off half-cooked. I have read every article I could 

get my hands on, and have talked it over with many of 
my amateur friends. 

I suppose I am one of the “mediocre” amateurs. Oh, 
to be sure, I have learned some new things about the 
hobby when such knowledge was needed to keep oper- 

ating, but I haven’t tried to go any farther. That is, I 
haven't until a couple of weeks ago. At that time I took 
a serious look at myself and the accomplishments of 
amateur radio and came to a decision. I decided to try 
to learn something new each day. So far it has worked. 

I think that most amateurs are going to have to face 

the cold hard facts. While some of us may not like it, 



good | 
mobiles 

“N OW sich the 
‘CLIFF-DWELLER’ | 

The only 40 and 80 Meter, Remote Tuneable, 

Rotatable Antenna that is Flat Across the Band 

NEW-TRONICS CORP. itiietine Stone 
For further information, check number 13, on page 158 
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SWITCH 
(TRANSMIT/RECEIVE SWITCH) 

MODEL 381B $60.00 

An electronic antenna changeover switch. Transmitter is 

continuously connected to antenna; antenna circuit to re- 

ceiver is blocked during transmit... No switch contacts to 

arc or burn. Switching is instantaneous. Selectable 

band-switching insures no loss in receiver sensitivity. 

Substantial gain in receiver sensitivity results in most 

installations. Ideal for-break-in operation on CW, SSB 

and AM. Bandswitch conveniently !ocated on front. Three 

coax connectors are mounted on rear. Conservatively de- 

signed for full legal power. Operates from 115 volts, 

60 cycles. For 52-75 ohm lines. 

Size 434" x 4" x 51,” 

BARKER & WILLIAMSON, Inc. 
Radio Communication. quipment Since 1932 

BRISTOL, PENNSYLVANIA « STillwell 8-5581 

For further information, check number 14, on page 158 

FREES 
GIANT NEW CATALOG 

100’s OF BIG PAGES 
CRAMMED WITH SAVINGS 

PPLEBEE CO. 
Dept. IE, 1012 McGee St., Kansas City 6, Mo. 

| (J Rush me FREE 1964 B-A Catalog., 

| IN ATR oa 

vaste Mott Sh: K 

HPP OA PAPUA NOH OOEU EPP RRERODER FON DUSH ONTO ROH eseNy Nene Nee eeneeneonnenen 

| | PBI TESS atetvrsravcarssteu toons tea MUN evtomaenactrN inne IFREE 

teeth an RS ee TE 

For further information, check number 15, on page 158 

14 e CQ e November, 1963 

1eeeeenaeeeeneennas | 

and may have different opinions about the way thing 

are being run, I think most of us would rather give u 

some privileges for a while rather than see amatev 

radio as a whole deteriorate and eventually disappea 

altogether. > ¢ 

I'd rather work a little harder, hold my head a littl 

higher, and be able to say with pride, “I am a tadi 

amateur.” 
R. D. Ellickson WAGASG/ 
72163 Sun Valley Drive 

Twenty-nine Palms, Calif. 

Editor, CQ: 
Just a note to tell you that I was delighted with you 

editorial in the September CQ which backed ARRL prc 
gram for a very modest and reasonable tightening up i 

our requirements. 
The League is going to have a very difficult job tryin 

to keep our frequencies for us at the upcoming inte! 
national convention and it must be able to deal from 

position of strength. 
Now that commercial pressures for portions of th 

spectrum are heavy, amateur radio is going to have t 
justify itself more than ever. And the pressures comin 
from the many newly formed countries wanting to plac 

radio stations on our frequencies can be successfull 
combatted only if amateur radio shows itself to be 
progressive and meaningful force in the area of tect 

nological improvement. 
Actually we are being asked only to keep pace wit 

advancing times. This is asking very little and since th 

future of amateur radio is at stake I welcome the oppo! 
tunity to support the modest tightening up that th 
League is proposing. The -worst thing that could happe 

would be for those who wish to abolish our frequencie 
to get the idea that a large number of hams are opposin 

reasonable progress within our ranks. 

Keep up the good work. Our friends will support u 
only if we can take a united stand behind the Leagu 

in supporting reasonable changes that cause others t 

respect us. Only the League has the know-how and cor 

tacts for handling international conference issues. 
Ralph H. Turner, W8HX' 
198 Shipherd Circle 
Oberlin, Ohio 

Editor, CQ: 
After reading ZERO Bras in August, 1963 CQ, I ar 

more strongly convinced than ever of your ‘“‘me too 

policy and attitude. 

You’ve read as well as I what the League proposes; it 
been printed in black and white. So let’s get off the fenc 
and take a stand instead of a wichy-washy, namby-pamb 
jelly-fish editorial and attitude policy. 

Let’s get on with Ham Radio as a fun hobby while yo 

guys stick to helping the majority of us with articles c 

general interest and instruction. 
The League has grabbed a lion by the tail and no 

want to get off; they just haven’t figured out how. ] 
you really want to help all of us, let’s find a way fe 

some self-policing to assist the FCC and clean up som 

of the stuff you can hear every day by just running you 

receiver back and forth on any band. That’s what w 

need most! 

Ed Robinson, K7VU., 

1208 W. 13th 
Spokane, Washington 

Change In Examination Procedure 
A basic change in the administration of Novic 

Technician and Conditional class licenses has been mac 

by the Federal Communications Commission. Heret« 
fore, the code requirement was administered by ar 
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of 2) COMMUNICATION 
ANTENNA SYSTEMS 

—mean CERTIFIED PERFORMANCE! 

BASE STATION STATIONMASTER ADVANCED DESIGN ANTENNA (4X-Omnidirectional Gain) 
U.S. PATENT NO. 3.031.668 

Cat. No. 200-509 Electrical Specifications: 
Frequency Range Nagin input impedance ..... 2... ss cen e es 50 ne 

130-174 MC* Bonidwidtht | .osvsiycr ssc lpods eens use east 
Maximum power input .......... cece ee eee ee 500 watts 

Cat. No. 200-509 Station- Internal feedline Deterrent tee ee teen eens RG-8A/U 
master Collinear Gain Antenna Flexible terminal extension:. ons. 18” of RG-8A/U 

sodeuienedtommeot thoeverine Termination. ......Type N male with Neoprene housing 

- & ft Omnidirectional gain ............... 144-174 Mc 5.8 db 
creasing need for high antenna 130-144 Mc 5.5 db 
gain in minimum space and at Vertical beam width (42 power points)............. 18° 

z Lightni Lom lesjerete's acetotor si erate i 
lowest cost. This antenna, con- ser ne protection Direct srqund 
sisting of anumber of collinear Mechanical Specifications: 
radiating elements fed inphase Radiating element material igidhad-istena che, wake reeig eters Copper 

5 3 Element housing material ................. Fiberglass 

and encapsulated in a continu- Element housing tip diameter ............-.2--200% 5" 
ous weatherproof fiberglass Element housing butt diameter ...........0e0ee0: 1%" 
housing, meets the above re- Element housing length «0. 2 ence. seme eke neces 19’ 

* - Ground plane element length ................---. 18” quirements. Low overall weight : 
oS S r sPelalaiaknatGanererckn nee 2%” dia. -galvani: 

eliminates the need for exten- clas thi steei, 22” available for mounting 
sive erection equipment re- Rated wind velocity ..........ccceecentavee 100 MPH 
quired by previous antennas Lateral thrust at rated wind ............0eeeeee 45 Ibs. 

Z is Bending moment 6” below 
offering equal power gain. The ground plane at rated wind.............. 450 ft. Ibs, 
input fitting on these antennas Weight ...... 25. ..... 00: sseseecteceeutecses 30 Ibs, 

is a standard Type N male con- ip ee se aie ae ira ES Cn 
nector mounted at the end of 140° 130° 120° 110° 100° 90° 80° 70 60 50 40 

an 18” flexible terminal exten- 150° 
sion. Designed for maximum 
strength with minimum cross- 160° 
section, Cat. No. 200-509 is 170" 
capable of withstanding winds 
in excess of 100 MPH. 180° Sea eesG, 

190° ey Lil 
*Exact frequency must be specified 

200° 

Vertical field strength pattern of 210° 
Cat. No. 200-509 Stationmaster Antenna. x f y 

A dipole pattern is shown for reference. 220° 230° 240° 250° 260° 270° 280° 290° 300° 310° 320° 

Dw Vi tes 14.0) N OF 

PHELPS DODGE ELECTRONIC PRODUCTS 
CORPORATION 

MARLBORO, NEW JERSEY — Telephone HOpkins 2-1880 (Area Code 201) 

LOS ANGELES 65, CALIF, — Telephone CHapman 5-1143 (Area Code 213) 

COMMUNICATION 
ANTENNA SYSTEMS 

FOR AMERICAN 
BUSINESS 

unting 
Hardware Vehicular Antennas s 

Swivel Base 
Quick Mount 

Stationmaster ' (Gi) 
Antennas 

Complete RF Cable and 
Connector Systems 

Monopole 
Antennas 

Coaxial 
Antennas Corner Reflector 

Storm Champion Antennas 
Antenna 

O8 
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TURNER'S new 
4.54 Series Microphones 

$1590 
Not just streamlined 

MM AMLINED! 
Here’s the mike that was specially designed 

for hams, by hams. It has all the features a 

ham wants and then some! Both models in 

the series...454X (crystal) and 454C (ceram- 

ic)... feature real ‘‘ham pleasers”’ like press- 

to-talk or VOX operation; durable satin black 

case; and a three conductor (one shielded), 11 

inch retracted, five foot extended, neoprene 

jacketed coiled cord. Write today for details 

on these completely hamlined microphones. 

SPECIFICATIONS 

Response: 300-3000 cps. 

Output level: 

454X: —48 db. 

454C: —52 db. 

Net price $15.90 

THE MICROPHONE COMPANY 
925 17th Street N.E. 

Cedar Rapids, lowa 

(N CANADA: Tri-Tel Associates, Ltd. 
Sheppard Ave. West 

Willowdale, Ontario 

For further information, check number 16, on page 158 

i 
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amateur holding a General Class license or higher, wi 
the written examination being administered by a@ 

citizen 21 years or older. 
The Commission now stipulates, in the Order belo 

that the supervisor of an Amateur examination, bo 
code and written, must hold a General ticket or bett 

and have reached the age of 21 years. 

Before the 

FEDERAL COMMUNICATIONS COMMISSION 
Washington, D.C. 20554 

In the Matter of 

Amendment of Section 12.44(c) 
of the Commission’s Rules gov- 
erning examination procedures ( 
in the Amateur Radio Service 

ORDER 

At a session of the Federal Communications Cor 
mission held at its offices in Washington, D. C. on t 
11th day of September, 1963; 

The Commission having under consideration t 
Amendment of Section 12.44(c) of its rules which sé 

forth procedures for the supervision of examinatio 

for the Novice, Technician, and Conditional Cla 
Amateur Radio operator licenses; and 

IT APPEARING, That it is desirable that the writt 
portion of an examination be supervised by the sar 
volunteer examiner who administers the code test pc 

tion of the examination; and 

IT FURTHER APPEARING, That a volunteer e 
aminer should be at least twenty-one years of age; a 

IT FURTHER APPEARING, That a volunteer e 
aminer should be the holder of an Extra, Advance 
or General Class Amateur radio operator license, or t 

holder of a Commercial radiotelegraph operator licen 
issued by the Commission, or should be employed in t 
service of the United States as the operator of 
manually operated radiotelegraph station; and 

IT FURTHER APPEARING, That it is necessa 
that the Rules set forth a procedure whereby a volunte 
examiner can obtain, supervise, and submit the writt 
portion of an examination; and 

IT FURTHER APPEARING, That the rules adopt 
herein are procedural in nature and hence are not su 
ject to the prior notice provisions of Section 4(a) 
the Administrative Procedure Act; and 

IT FURTHER APPEARING, That authority for t 
issuance of the rules herein adopted is contained 

Section 4(i) and 303 of the Communications Act 
1934, as amended; 

IT IS ORDERED, effective November 1, 1963, Tt 
Section 12.44(c) of the Commission’s Rules is amend 
as set forth in the attached Appendix. 

FEDERAL COMMUNICATIONS COMMISSIC 
BEN F. WAPLE 
Secretary 

APPENDIX 
1. Section 12.44(c) is amended to read as follows: 

$12.44 Manner of Conducting Examinations. 
* * * * * * 

(c) Unless otherwise prescribed by the Commissic 
an examination for the Conditional, Technician, 

Novice Class license will be conducted and supervis 
by a volunteer examiner selected by the applicant. 
volunteer examiner shall be at least 21 years of 3 
and shall be the holder of an Extra, Advanced, 
General Class Amateur Radio operator license, or sb 

hold a Commercial radiotelegraph operator license, 
sued by the Commission, or shall be employed in 1 

service of the United States as the operator of a mat 
ally operated radiotelegraph station. The written port: 
of the examination shall be obtained, supervised, a 
submitted in accordance with the following procedu: 

> (1) Necessary examination papers shall be obtair 
from the Commission’s office at Gettysburg, Penns 
vania at the written request of the applicant or | 
volunteer examiner. The request shall include the nar 
and permanent addresses of the applicant and the 
aminer, a description of the examiner’s qualificatic 



urself with your interest fairly equally 
ivided between working AM/CW 
and SSB, there’s a real feeling 
of frustration with most avail- 
able equipment. Why? 
Because most AM rigs 
equire extensive 
nodification to op- 
srate SSB—and no 
SSB rig offers high 
evel AM and Class 
‘C” CW—and the 
snd result is com- 
Sromise in one 
node or the other! 
Not so with the 
Viking SSB Adapt- 
ar/Valiant 11 com- 
dination, for here's 
the package that 
Zives you 275 watts 
SW and SSB plus 
200 watts high level AM phone! Now, 
Keep your contacts and work old friends 
AO matter what portion of the band they 
are operating in, and no matter what 
mode they are using—and do it with 
maximum punch! 

COMPLETE CATALOG 

Drop us a card and we will send you 
Amateur Catalog 962, which gives the 
full story on the ‘‘Viking SSB Adapter’ 
and the ‘‘Valiant II’’, as well as detailed 
information on our complete line of ama- 
‘teur transmitters and station accessories. 

For further information, check number 17, on page 158 

jou, like many of today’s amateurs, find 

VALIANT II : 
SSB ADAPTER | 

SSB ADAPTER 

Filter-type SSB generator—bandswitching 
80 through 10 meters—more than 
50 db sideband suppression—more than 
45 db carrier suppression. Features 
built-in multiplier requiring VFO input 

only— design and front panel make 

operating practically foolproof! 

Cat. No. 240-305-2... Wired, tested... Net $369.50 

VALIANT If 

Outstanding flexibility and performance 
in a compact desk-top rig! Bandswitching 
160 through 10 meters—275 watts 

input CW or SSB (with Viking SSB 
Adapter) and 200 watts AM! 

Cat. No. 240-105-1..... Kite eee Net $375.00 

Cat. No. 240-105-2.... . Wired .... Net $495.00 

E. F. JOHNSON COMPANY 
WASECA, MINNESOTA, U.S.A, 

November, 1963 © CQ e 17 
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to administer the examination, and, in the case of 

request for the Conditional Class license examination 

the basis of the applicant’s eligibility for such license 

Examination papers will be forwarded only to the vol 

unteer examiner. ‘ 

(2) The volunteer examiner shall be responsible fo 
the proper conduct and necessary supervision of th 

THE SWAN SW-240 THREE BAND 
oe. _ SINGLE SIDEBAND TRANSCEIVER! 

CRAFTSMANSHIP, RELIABILITY, 

UNEQUALLED PERFORMANCE 

ask the ham who owns one 

240 WATTS Peak-Envelope-Power SSB input. 
200 watts CW input. 60 watts AM input. 

6DQ5 P.A. TUBE. This rugged, reliable tube is 
one of the reasons why Swan Transceivers 
consistently show more talk-power than others. 

AUDIO RESPONSE. Flat within 3 db over the 
entire speech range from 300 to 3300 cycles. 
This is why Swan Transceivers are so well 
known for their excellent, natural sounding 
audio quality. 

FREQUENCY RANGE: Full coverage of 20 and 
40 meters: 13,990-14,380 kc; 6900-7340 kc. 
80 meter coverage: 3640-4030 kc. (Full 80 
meter coverage available with accessory kit.) 

Swan Bandpass Filter: High frequency crystal 
lattice, 3 ke bandwidth at 6 db down. 

Sideband Suppression: 40 db. Carrier Suppres- 
sion: 50 db. 

Frequency Stability: Fully compensated for 
wide variations in temperature, supply volt- 
age, and mechanical shock or vibration. 

Receiver Sensitivity: Better than 1 microvolt 
for 10 db S/N ratio. 
Break-In CW Operation. Auxiliary relay termi- 
nals for linear amplifier control. 

Total of 15 tubes. — All aluminum chassis 
and cabinet construction. 

5Y¥2 in. high, 13 in. wide, 11 in. deep. — 
Weight: 1134 Ibs. 

ACCESSORIES 
SW-117AC POWER SUPPLY......$ 95 
SW-12DC POWER SUPPLY. ......$115 
SIDEBAND SELECTOR KIT.......$ 18 
MOBILE MOUNTING KIT...... $ 19.50 

examination. Administration of the examination sha 
be in accordance with the instructions included with th 
examination papers and as prescribed in §§ 12.4 

12.50. 

(3) The examination papers, either completed o 
unopened in the event the examination is not taken 
shall be returned by the volunteer examiner to th 
Commission’s office at Gettysburg, Pennsylvania withi 
the time prescribed (normally not later than 20 day 

after the date when the papers are forwarded by th 

Commission). 

Revised Amateur Application Form 

The Federal Communications Commission is in thi 
process of revising and combining FCC Forms 610 an 
610-A, the application forms used when applying fo 
license for Amateur Operator, Amateur Station, Ama 

teur Club Station, and Amateur Station under Militar 
Auspices. This revised FCC Form 610 is designed fo 

easy handling by electronic data processing procedure 

and will be used when applying for any of the afore 
mentioned Amateur licenses, including new, modified 

and renewed. 
This new (August 1963) version of the FCC Forn 

610 is scheduled to be available for distribution on 0: 
about November 1, 1963. Under this time table, applica 

tions filed on older versions of the form (May, 1963 an 
before) will not be accepted after November 30, 1963 

Monetary Forfeitures 

We would like to remind you that the FCC continue 
to levy monetary fines of as much as $100 for the illega 
use of the Citizens’ Band. Readers are cautioned tha 

these fines can also be made in the amateur service an 

that careful operating be the guide in situations of thi 
kind. 

It is also emphasized that an amateur should responc 

as soon as possible, if required, to any notice of viola 
tion issued by an FCC office. 

Correction 

“The Simplest and Cheapest Rig’ described in C¢ 
for August has brought so much correspondence wi 

feel a few remarks may be in order. 

1—Should insufficient coupling be experienced, it i 
suggested that the link, L, be wound directed over th 

major inductor, L,, using toothpicks boiled in paraffi 

as a spacer between the two coils. 

2—The application of more than 250 volts usuall 
results in a rapid rise in crystal current and should bi 
limited to that value as a safety factor. 

3—The pilot-light, current-indicator lamp may b 

placed at the key using a normally-closed jack (se 

illustration below). Tuning for maximum brilliance i 
then accomplished by removing the key; when the key i 

inserted, the lamp is disconnected, eliminating an 
bothersome flicker as the transmitter is keyed. 

4—Since most readers missed the correction given i: 
the September issue on page 84, may we remind yor 
that pin 2 was mislabeled; it should be pin 5. 

SR 

For fur her information: check cnutaber ‘18, on page 158 
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r 10-15-20 
meters 

.—> = 

ncomparable is the word for TrapMaster —— 
nd terrific is the word for the TA-36, ae 

Amateur Net $132.10 

ne new cleaon-line TA-36... the three band beam that will give your signal that DX punch! 

vis wide spaced, six element configuration employs 4 operating elements on 10 meters, 3 operating 
ements on 15 meters and 3 operating elements on 20 meters. 

jtomatic bandswitching is accomplished by means of exclusive design high impedance, parallel 
sonant ‘‘Trap Circuits’’. Built for operation at maximum legal amateur power. 

‘aps are weather and dirt proof offering frequency stability under all weather conditions. Just one 
axial feed line is needed. 52 ohm, RG-8/U is recommended. 

atenna comes complete with illustrated instruction booklet and color coded elements for ease of 
sembly. 

9ECIFICATIONS and PERFORMANCE DATA: Forward gain on 10 meters is 9 db., on 15 meters is 

5 db. and on 20 meters is 8 db. Front-to-back is 20 db. or better on all three bands. SWR is 1.5/1 
‘better at resonance, Transmission line - 52 ohm coaxial. Maximum element length is 29 feet. 

20m length is 24 feet. Turning radius is 19’ 3’’. Assembled weight is 69 pounds. Wind load (EIA 

andard) is 210.1 pounds, Wind surface area is 10.7 square feet. 

DEL TA-33 
he for 10, 15 and 20 meters, 

Amateur Net $104.75 

standing performance on 10, 15 and 20 meters. Ex- 

results over full Ham bandwidth. Exclusive MOSLEY 
quency stability under all weather conditions. Easily 

Traps enclosed in aluminum are weather and dirt 

oof, Element center sections of | double thickness 6061-T6 aluminum to reduce sag. 

90m requires no bracing. Heavy =~= — duty universal mounting plate fits masts up to 1/2'” 

D. Feed with one coax line. RG-8/U is recommended, 

SECIFICATIONS and DATA: Fwd. gain up to 8 db. Front-to-back is 25 db. SWR is 1.1/1 or less, 

resonant frequencies. Maximum element length is 28 feet. Boom length is 14 feet. Turning radius 

15.5 feet. Assembled weight is 40 pounds. Wind surface area is 5,7 square feet. Wind load is 114 

unds. Shipping weight is 53 pounds. 

OSLEY Electronics Inc., 4610 N. Lindbergh Blvd., Bridgeton, Mo., 63044, 
For further information, check number 19, on page 158 
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hree element beam provides out- 
sptionally broadband for excellent 
ap design provides resonant fre- 

indles full KW, amplitude modulated. 



UNIVERSAL 
MOUNTINGS 

ALOM ale 

— Good Looking 
— Dependable 

MMM-75 for Curved Surface 
Easily adjusts to curvature 

$7 95 of trunk lid, cowl or eines 
re surface. Equipped with co- 

NET axial connector. 

TM-1 MOUNT 
Chrome plated alloy steel con- 
struction handles any antenna 
having 34” 24-thread. 

$4.45 net 

06-275 GUTTER MOUNT 
for Retractable Antennas 

$7 95 DRILL NO 

. NET HOLES IN 
CAR TOP 

Now, mount your antenna at car roof level for 
maximum gain and coverage without holes in your 
car top. It locks antenna positively and won't dip 
even at high speed. Attaches quickly and easily to 
car's rain gutter for mounting °,” 24-thread an- 
tennas. 

MODEL 321 
with special 
rigid type 

ball joint— 
no spring 

$7.95 NET 

MODEL 232 
with double tapered 
spring and swivel 
base. Also with 
coax connector. 

$8.75 NET 

MODEL 445 
Bumper Mount 

$7.95 NET 

IF YOUR DEALER DOES NOT STOCK 
“MASTER MOBILE” ORDER 
DIRECT AND SEND 

HIS NAME 

Bc. OVOP 

4125 W. Jefferson Blvd. 
LOS ANGELES, CALIF. 
AREA 213, 731-2251 

N43 
For further information, check number 20, on page 158 

20 e CQ e November, 1963 

WHITEHALL 

©. 2 

contes 

HIS month’s winner is F8PU, whose care 

closely follows the Don Quixote theme 
with the arrow symbolizing the amateut 

operator “ready to break through the QRM tc 
work the rare one.” Black on white, it is simple 

yet most striking. Runners up category is headec 

by K3OSD with another single color QSL fol. 
lowed by DUI1BG with his silhouette of the 
internationally famous Philippine Bayaniharm 
Dancers. W4UGI/@’s card was designed by 
commercial artist Mike Arndt, who has done 
work for Mad. 



Build the 
best ham shac 
in town with 

great transmitters plus a series of instruments 
at provide top flight performance, at lowest cost 
720 90-Watt CW Transmitter ‘clean’ 90W, CW, 65W, AM/ Eico 730 High-Level Universal Modulator-Driver Delivers 
ne with EXT plate modulation. 80 through 10 meters. undistorted audio for phone operation. Can plate-modu- 
589.95; wired $129.95. late Xmitters with RF inputs up to 100 W. Unique over- 
723 60-Watt CW Transmitter ‘clean’ GOW, CW, 50W, AM/ modulation indicator. Kit $59.95; wired $89.95. E-5 Cover; 

] ion. hl Fe at Re 
ose iced Cee SP esemLO meters Eico 710 Grid-Dip Meter Continuous coverage 400 kc to 250 

722 Variable Frequency Oscillator (self powered). Ap- Wee coveteee Ka $2595; wired $49.85. of coils tonne 
iches crystal stability. 80 through 10 meters. Kit Eico 430 General Purpose 3’’ Scope Compact, portable, light- 
IS; wired $59.95. weight. Flat-face CRT; sharp, bright trace. Flat from 2 cps 
706 Transistor Code Practice Oscillator Select variable to 500 kc, 25 mv/cm sens. (vert.); 2 cps to 300 ke, .25 v 

s, flashing light or both together. Phone jack for RMS/cm sens. (horiz.). Easy, direct connections to CRT 
ate use. Clean, loud signals. Kit $8.95; wired $12.95. vertical plates. Kit $65.95; wired $99.95. 

iene ew ee ee eee eee eee eee eee ee ee ee ee 

CQ-11 

wEICO™ EICO ELECTRONIC INSTRUMENT CO., INC. 3300 Northern Blvd., L.I.C. 1, N.Y. I 

( Send free Catalog & name of Name I 

neighborhood distributor. | 

0 Send free ‘‘Short Course for 
Novice License.”’ Address I 

[ Send 36-page STEREO HI FI GUIDE: : | 
25c enclosed for postage and handling City. Zone State 

Add 5% in the West i 

2 oe Gee oe Ge Ge ee ee ee ee ee ee ee ee es ee ee ee ee eee eee eee ee ee ee ee 

For further information, check number 21, on page 158 
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cn HNN 

RADIO 

COMMUNICATIONS EQUIPMENT 
VHF RECEIVERS e AIRPORT VEHICLES 

REMOTE CONTROLS For °e AIRLINE GROUND STATIONS 

VHF ANTENNAS e CONTROL TOWERS 

C O THE LEADING MANUFACTURER OF RADIO EQUIPMENT FOR AIRPORT VEHICLES. 

C O M OFFERS A COMPLETE LINE FOR COMMERCIAL AND MILITARY APPLICATION 

MODEL 278 CONTROLLER 
MOBILE, PORTABLE 118-150 MC 
6/12/24 VOLTS DC 3 WATTS OUTPUT 

In production for past 12 years and recognized as 

standard of the Aviation Industry, this pioneer 

model now includes a new squelch and limiter cir- 

cuit for noise free operation at the busiest airports. 

MODEL 678 GROUND STATION 
MOBILE, PORTABLE 118-150 MC 

6/12 and/or 117 VOLTS AC 

This popular 10 watt ground station is earning 

an excellent reputation for performance and low 

maintenance by many domestic airlines, ARINC, 

municipal airports, and government agencies, and 

for high quality unicom stations. Mobile trans- 

ceiver features all-transistor power supply. 

MODEL 700 PORTACOM 
MOBILE/ PORTABLE/ BASE 225-400 MC 

6/12/24 VDC OR 117 VAC 2 WATTS OUTPUT 

Designed for military airport vehicles requiring 

communication with control tower and/or aircraft 

in vicinity of airport. Now being used by U.S.A-F., 

U.S.C.G., F.A.A., and other Government Agencies. 

MODEL 707 JETCOM 
AM/FM MOBILE 118-150/25-470 MC 
6/12 OR 24 VOLTS DC 3/20-40 WATTS OUTPUT 

A*combination AM/FM radio for commercial air- 

port vehicles requiring communication with tower 

and a VHF-FM municipal or company frequency. 

Simultaneously monitors both frequencies with 

minimum battery drain. 

For full details, write today! 

DESIGNERS AND MANUFACTURERS OF RADIO COMMUNICATIONS EQUIPMENT 

COMMUNICATIONS COMPANY, Inc. 
i FOUNDED 1938 CORAL GABLES, MIAMI 34, FLORIDA 

' ITT TA 
For further information, check number 22, on page 158 
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= 
-clear, concise theory 
.extensive new 
ita for designing, 
lilding, and operating 
idio equipment 
im 

‘the latest ‘“‘Radio Handbook,’’ you get 
imprehensive data on every subject listed 

slow, plus original new design and 
instruction articles. The 16th Edition is 
Oroughly revised, and brought abreast 
“the latest in technical progress. 
‘adest coverage in the field . . . com- 
ete information on building and operating 
tremendous variety of high-performance 

luipment items. All data clearly indexed. 

)5 pages, all text, with hard covers. 

v 50 Bisse Hee 
| z (foreign $10.50) 

at your distributor 

INTENTS INCLUDE: AC & DC Circuits + VT 
Inciples + Transistors & Semiconductors + VT 
ipis + High Fidelity * RFVT Ampls + Oscillo- 
Spes + Special VT Circuits * Radio Receiver 

ndamentals » Energy Generation + R-F Feedback 

Amplitude Modulation » FM & Radio Teletype 

ansmission * Sideband Transmission « Trans- 
tter Design - TV & BC Interference + Transmit- 
» Keying « Radiation, Propagation & Transmis- 
nn Lines « Antennas « HF Antenna Arrays ° 

IF & UHF Antennas + Rotary Beams « Mobile 
pt. Design & Install. > Receivers & Transceivers 
ow Power Transmitters & Exciters * HF Power 
ipls * Speech & AM Eqpt. + Power Supplies 
ikshop Practice * Electronic Test Equipment * 

NEW AMPLIFIER DESIGNS 

Complete Grounded Grid Amplifier 
3-1000Z Linear Amplifier 
4CX1000A Amplifier 
813 Grounded Grid Amplifier 
7094 Amplifier 
Tri-Band Linear Amplifier 
KW-2 Amplifier (economy g-g circuit) 
4-400A General Purpose Amplifier 
Kilowatt All-Purpose Amplifier 
Transformerless 25-Watt Music 

Amplifier (Hi-Fi) 

NEW TRANSMITTER DESIGNS 

= 50 Mc. Transistorized Xmitter 
= 200-watt Deluxe Tabletop Xmitter 
«= VHF Strip Line Amplifiers 
» “QTO"’ Electronic Keyer 

LATEST IN RECEIVERS 

AND TRANSCEIVERS 

= Bandpass Filter Receiver 
» 10-15 Meter Transceiver 
» 2-6 Meter ‘‘Siamese’’ Converters 

Deluxe Mobile Transceiver 
DX Communications Receiver 

All above units are modern in design, and 
free of FVI producing problems. 

*Order from your favorite electronic parts distributor. 

If he cannot supply, send us his name and your 
remittance, and we will supply. 

EDITORS and ENGINEERS, Ltd. 

> Summerland 3 California 93067 

Gy Dealers; Electronic distributors, order from us. 
Bookstores, libraries, newsdealers order from Baker & 
Taylor, Hillside. N. J. Export (exc. Canada), order 

dio Mathematics & Calculations x from H. M. Snyder Co., 440 Park Ave. So., N.Y. 16. 
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The GOLDEN 

TECHNICAL DATA 
Impedance: 640 Ohms in and 

out (unbalanced to ground) 

Unwanted Side Band Rejection: 
Greater than 55db 

Passband Ripple: + .5db 

Shape factor: 6 to 20db 
LlStto:) 

Shape factor: 6 to 50db 
1.44 to 1 

Package Size: 2%,” x 1'%,” x 1” 

Price: $42.95 Each 

Tmeretorr el: 
8998 8999 90 9@@ 9.002 

MEGACYCLES 

RASS 

oer The SILVER SENTINEL (3281) 

TECHNICAL DATA 
Impedance: 560 Ohms in 

and out 

Unwanted Side Band Rejec 
tion: Greater than 40d 

Passband Ripple: + .5db 

Shape factor: 6 to 20db 
1.21 tol 

Shape factor: 6 to 50db 
1.56 to 1 

Package Size: 14%" x1%"x ] 
Price: $32.95 Each 

8997 8998 8999 90 900! 9.002 9.003 

MEGACYCLES 

Both the Golden Guardian and the Sil- tals either upper or lower side band 
ver Sentinel contain a precision McCoy operation may be selected. Balanced 
filter and two of the famous M-1 McCoy modulator circuit will be supplied upon 
Oscillator crystals. By switching crys- request. 

ELECTRONICS CO. 
Dept. CQ-11 

MT. HOLLY SPRINGS, PA 
Phone: HUnter 6-3411 

For further information, check number 24, on page 158 
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of significance 
all amateur 

fadio operators 

: 
| 

: - AITOUNGEMETG 

The Heath Company takes pleasure in introducing on 
the following pages, the first of a complete series of fully 
integrated SSB amateur radio equipment that will set 
new standards for value, quality, style, and performance. 
To be designated the Heathkit SB Series, these products 
represent a major step forward in amateur radio SSB 
equipment. Now, the best in SSB design features are 
combined with Heathkit’s leadership in electronic kit 
techniques to bring maximum performance and operat- 
ing convenience to amateurs at modest prices. 

What design features are essential or desirable for the 
best SSB performance? Some of the more important 
ones are high mechanical and electrical frequency sta- 
bility achieved only by employing crystal-controlled 
heterodyne circuitry with low frequency variable fre- 

quency oscillators, optimum receiver 
selectivity and minimum transmitted 
signal bandwidth obtainable by means 
of the excellent shape factors exhib- 
ited only by crystal or mechanical 

filters, linear tuning with 1 ke dial calibration, smooth 
anti-backlash dial, automatic level control, small size, 
and light weight. The SB Series has all these plus the 
several improved and unique features listed below. 

To provide even better performance plus maximum ease 
of assembly, these new Heathkit SSB products also fea- 
ture linear dials providing 500 kc frequency coverage per 
bandswitch position while maintaining 1 ke calibration 
marks spaced approximately 14” apart, a high frequency 
bandpass IF (8.4—8.9 mc) for improved image rejection 

and suppression of spurious responses, preassembled 
and prealigned LMO (linear master oscillator), circuit 
boards and wiring harnesses, plus specially tooled cabi- 
net, knobs, dial mechanism, and LMO components. 
When the transmitter and receiver are operated in the 
transceive mode, in addition to the usual practice of 
employing a common VFO and high frequency oscil- 
lator, the receiver BFO is used as the transmitter carrier 
oscillator to prevent even minute frequency changes 
between transmit and receive due to crystal tolerances. 

This attention to detail is typical of the careful, thorough 
engineering behind the Heath SB Series. 

Only Heathkit experience and know-how can provide 
the engineering and manual skills necessary to bring 
such quality and performance to kit-form SSB equip- 
ment. Despite this background, Heath engineers spent 

over two years in the design of the equipment, and the 
developing and specifying of the critical components 
(such as the LMO, crystal filters, and dial mechanism), 
Only the most capable manufacturers have been selected 
to supply the special components and, as always, only 
the highest quality parts are employed throughout. 

Carefully read the features and specifications of the SB- 
300 SSB Receiver described on the next two pages. The 
entire SB Series will exhibit all these fine performance 
characteristics using the same basic critical components 
in equipment covering all amateur interests. 

HEATH COMPANY 
Benton Harbor, Michigan 

HBATHEITQT| 
by DayAtionm. 
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Precision-built Linear Master Oscillator (LMO) is 
completely assembled and calibrated, ready to 
install; specially designed dial assures accurate 
readout and smooth frequency control. 

3 the deluxe 
HEATHKIT 

SSB RECEIVER 

Two heavy-duty 3/32” circuit boards and pre- 
cut, cabled wiring harness maintain a clean, 
uncluttered layout for fast, easy assembly, 
years of faithful performance. 

November, 1963 

Prebuilt, hermetically-sealed 2.1 ke crystal b 
pass filter for SSB provides the excellent non 
shape-factor of 2:1 (60/6 db). Optional AM and 
filters shown installed. 

All adjustments are conveniently made from the top of the chassis; chassis screening clearly 
identifies coil and tube locations, etc. Entire 
top of ventilated cabinet opens for easy access, 



SS) features 
@ Complete coverage of 80 through 10 meter amateur bands with all crystals fur- 

nished, plus provision for VHF converters 
Crystal-controlled front-end for same tuning rate on all bands 

1 ke dial calibrations — 100 ke per dial revolution provides band spread equal to 
10 feet per megacycie — tuning knob to dial ratio approx. 4:1 

Provision for transceive operation with matching SB-400 Transmitter (available 

soon) 
Prebuilt linear master oscillator (LMO), wiring harness and two heavy-duty circuit 
boards for fast, easy assembly 

Professional styling and features throughout for finest HF and VHF amateur band 

communications 

experienced amateurs will especially appreciate the careful attention to detail behind the design of the SB-300. 

Its many features include a crystal controlled front-end that provides the same tuning rate on all bands, a pre- 

built Linear Master Oscillator (LMO) for linear tuning with I ke dial calibrations, built-in crystal calibrator and 

2.1 ke crystal-lattice bandpass filter, a smooth, non-backlash vernier dial drive mechanism, and a beautifully 

styled cabinet and panel. Cabinet top opens completely for easy access to top chassis components. Optional AM 

and CW filters are low-cost and easily installed, their steep-sided bandpass eliminates, not merely attenuates, 

adjacent interfering signals for exceptional reception. 

Circuit features include a high frequency I.F. for maximum I.F. and image rejection, audio inverse feedback, 

fast-slow-off AGC control, stability of 100 cps after warmup, and a host of other deluxe features that assure 

finest communications results. Order your SB-300 now for 60% savings over comparable factory-built receivers! 

A matching Transmitter, 1 KW Linear Amplifier, and an All-Band SSB Transceiver will be available soon! 

Bete a0 17. lbs. 2-110 money. dn., $25 MO.0: 2... san = ceeeecle cee ec sends tbo eeeuilnido es werner bel meee $264.95 

$BA-300-1 CW Crystal Filter (400 cps)....1 Ib... erent eee nee ene e tere es $ 19.95 

BA-300-2 AM Crystal Filter (3.75 kc)....1 Ib... 2... eee eee ee eee ee eens aaa oer cts ean ec $ 19.95 

b aie ws WATCH FOR THESE 
eck the superb specifications below and see what NEW HEATHKIT RELEASES! 

| tremendous dollar value the $B-300 represents! 

125; 28.5 to 29.0, 29.0 to SB-100 ALL-BAND : 
Frequency stability: 100 cps after warmup. Visual dial accuracy: Within 200 cps on SSB TRANSCEIVER ee 

cps at 6 db d 
response: |mage and IF 
€quivalent antenna input v SB-200 1 KW 

LINEAR AMPLIFIER 

converter switch. Tube complement: (1) 68Z6 RF amplifier; (1) 6AU6 First mixer; SB-400 SSB 

(1) 6AB4 Heterodyne oscillator; (1) 6AU6 LM osc.; (1) 6AU6 second mixer; (2) 6BA6 TRANSMITTER 

{Famplifier; (1) 6AU6 Crystal calibrator; (1) 6HF8 1st audio, audio output; (1) 6AS11 

Product detector, BFO, BFO amplifier, Power supply: Transformer operated with 

silicon diode rectifiers. Power requirements: 120 volts AC, 50/60 cps, 50 watts. 

Dimensions: 14-7/8” W x 6-5/8” H x 13-3/8” D. 

CRYSTAL FILTERS 

ANT 

; 

a 
CW AND SSB 

Bree 6aus Frosame| P% To 8.9 MC or cw = on fe eatnts reas 

vi Lv 12 3 Js. we = sass cL e % 2 
FLa 

$0 — rv 

te 

AM. 1ST AUDIO AMP” 2ND AUDIO AMP = 

SHG 
DETECTOR |-O 1/2 OHFB. t—_CO/2 - CHS 

3.5 -} 4.0 MC 
-r0:| 7:5 MC 

14.0.-1}4.5 MC MUTE 
21,0 -|2).5 MC 

A 

28,0 -]28,5 MC 
kn v0 Vi, O PHONES 

28.5 - }29.0 MC HET, OSC Plas 
T 

29,0 -|29.5 MC exet _ 
29.5 _|30,0 MC is vs arcs + 

DIODES MUTE 
AGC BUSS 2 Eoin 

TO ALL STAGES 
5 PoweR Scowvterens | 

HET OSC OUTPUT LMO OUTPUT 

NEW! FREE 1964 HEATHKIT CATALOG HEATH COMPANY, Benton Harbor 12, Michigan 

See the latest new products O Please send FREE copy of New 1964 Catalog BSE: 

Wane ale tee ear O Please send SB-300 Specification Sheet 

yourself kits for stereo/hi- O Enclosed is $_______, please send Model 
fi, marine, TV, electronic 
organ, amateur radio, test Name ? wea oe 

instruments, educational, 
home and hobby that will Address 

~ehe 

save you up to 50%. Send 
1 

for your free copy today! City State Zip Code 

| 
| 
| 
| 
| 
| 
| 
| 
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ON-EN GIN CER CC. 
ATIONS EQUIPMEN 
TY PERFORMANC 

Here is a complete line of communications equipme 

Transmitters, Receivers, and Terminal Units; AM, CW, F 

SSB, FAX and Diversity—engineered to the highest sta 

ards, and still attractively priced. Meets or exceeds criti 

military specifications wherever practicable. : 

< 

TR-302 (AN/FRT-17). This 500 watt, AM/CW, 10- 
channel, crystal-controlled transmitter is shown 
complete with frequency shift keyer, frequency 
synthesizer and antenna coupler. As shown: 
$7270.00. Basic 500 watt, AM/CW, 10 channel 
transmitter. $4150.00. 

PO-304 (0-212/FRT). Precision master oscillator maint: 
any selected output frequency within the 2 to 4.5 Mc ra 
to an accuracy of +5 x 107/day. $1750.00. 

PS-307. Power supply for PO-304. $200.00. 

J 

FS-303 (MD-200/FRT). Produces ‘‘mark” or “space” cai 
shift for teleprinter or telegraph signals or linear car 
shift for transmission of FM telephone, facsimile or telep 
signals. $475.00. 

PS-308. Osc./power supply for FS-303. $200.00. 

RC288A. Single-sideband receiver converter for use 

with communications receivers. Performance 

equal to or better than Mil. type CV-157/URR. 
$2825.00. 

DC-309. Provides a simple means for combining 
_ twovoice or tone channels being received in either 

- space or frequency diversity. Optimum ratio- 
square law combination is provided over a dynamic 

| range of 25 db. Available for triple diversity recep- 
' tion on special order. $650.00. 

Write for technical bulletins... + Facsimile Diversity Converters....... Last eth Tech Bulletin #256, #266 
«Facsimile Tape Storage Recorder.....,........... Tech Bulletin #290 
¢ Master Oscillator ...... Nike iaehows sees ion sap ie ee Tech Bulletin #313 
+ Single-Sideband Signal Generator............... . .Tech Bulletin #311 
+ Single-Sideband Modulator .................... Tech Bulletin #312 

MARS ELECTRONICS, 135 Eileen Way - Syosset, L. I., N 
For further information, check number 28, on page 158 
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the most 

LONI we” 

| HX-30 6-METER SSB TRANSMITTER 
fost of the SSB signals on 6 meters today ema- 
ate from Heathkit HX-30’s because of the extra 
alue, quality, and features this fine transmitter 
ffers. The versatile HX-30 provides three types 

f transmission, SSB (upper/lower sideband), 
i & CW. Its stable VFO with special anti- 
lacklash helical gear drive assures velvet-smooth 
uning and a phasing type SSB generator plus 

leterodyne circuitry permits operation as clean as 
my low band unit. An audio filter limits band- 

jass for improved sideband suppression...gives 
‘four signal extra “punch” and readability under 

verse conditions. Other features include grid- 
lock keying with key click filter, two crystal 

sitions for net or MARS operation, push-to-taik 
cuitry and built-in VOX with anti-trip circuitry. 
livers 10 watts PE.P RF output to antenna. 

fovers 50-54 mc in four 1 mc segments. Order 
‘our HX-30 now and save with Heathkit! 

tit HX-30...46 Ibs....no money dn., 
18 mo. 

FREE CATALOG 

See the wide array of Heathkit 
Amateur Radio equipment avail- 
able at tremendous do-it-your- 
self savings! Everything you need model 
in “mobile’’ and “fixed’’ station 
gear with full descriptions and Name 
specifications ...send for your 
free copy today! Address 

City. State Zip No. 

HEATH COMPANY, 
Benton Harbor12, Michigan 49023 

Please send Free 1964 Heathkit catalog. 

Enclosed find $ 

Seley om SILL 
comes from 

HEATHKIT! 

HA-20 6-METER LINEAR AMPLIFIER 
A perfect style and performance mate for the 
Heathkit HX-30 SSB Transmitter! The HA-20 
Linear Amplifier provides the extra power you 
need for reliable communications during band 

openings. Efficient design requires just 2.5 to 10 
watts PE.P driving power for a full 70-watts 
PE.P. output to the antenna. Its tuned-grid input 
permits a variety of drive power levels and the 
tuned, link-coupled output easily matches any 50 
to 75 ohm coaxial transmission line. Complete 
RF shielding minimizes TV interference and adds 
high circuit stability for consistently fine perform- 
ance. The push-pull 6146 final amplifiers are neu- 
tralized for maximum stability and fan forced-air 

cooled for long tube life. Panel metering of final 
grid current, plate current, and relative power 

output is also featured. Order these two fine rigs 
now or add the linear at any time for extra power 
on six! 

Kit HA-20...38 Ibs....no money dn., 
SLOMMOS witerncter oar eee ree ea $99.95 

HERALD Ee 4 
: Se by DayAtiom 

plus postage. Send 

For further information, check number 29, on page 158 
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° Special Thirty-Three Page Supplement ¢ 

Too. & WORKSHOP PRACTICES FOR THE RADIO AMATEUR 

2); he Special November issue of CQ has, in the past few years, featured at least one 

subject of great interest to amateurs. This year’s Special emphasizes tools and work- 

shop practices. We know the material presented will be of great interest and value 

to all those engaged in this most fascinating of all hobbies. 

If, in scanning the following pages, a single bit of useful information is uncovered, 

then our efforts will have been justified. We hope, though, that this issue of CQ 

will prove so valuable that it will be retained and referred to often in the coming 

months. 

The credit for “Tools & Workshop” goes to Wilfred M. Scherer, W2AEF, cer- 

tainly no newcomer to the pages of CQ. Bill’s painstaking research and wonderful 

eye for detail combine to make the section as complete and accurate as space allows. 

We wish also to express thanks to the Service Tools Institute, the various tool manu- 

facturers and interested amateurs for their guidance and assistance in the prepara- 

tion of the following material. 

General Tools for Electronics 
GooD job cannot be done easily in any 

A type of construction unless the proper 
tools are used; but having these available 

is not the entire answer unless one has the ability 
and knowledge to use them properly. Space will 
not allow a detailed treatise on the subject, so 
only a condensed run-down will be given about 

the use and selection of the major tools needed 
under several sets of circumstances. Since all 
the available types of tools cannot be listed, it 
is suggested that the catalogues of the various 
tool manufacturers be consulted for the many 
others which are not covered here. 

Working Conditions 

Before proceeding further, it should be pointed 

out that proper working conditions are an im- 

portant consideration. In this regard, the con- 

structor should have plenty of clear bench space 

available with a comfortable chair or stool at 
a height which affords a good reach over the 

entire work area and which enables one to main- 
tain a comfortable working position. 

Good lighting is another important requisite. 
Electronic construction or repair often involveg 
work in hard-to-see and in hard-to-reach places. 
A movable or portable clip-on flexible desk or 
bench lamp of 60 to 100 watts will be helpful 
in this respect, as it will allow the light to be 
directed at a particular area. 

Categories of Work 

There are three general categories of work 
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which will be involved. The first concerns the 
assembly of equipment such as pre-fabricated 
kits. A bare number of basic tools is required; 

however, additional optional tools can help make 
the work easier. The second group includes the 
tools needed for general maintenance of elec- 

tronic equipment or for simple modifications. 
The last group concerns tools needed for com- 
plete fabrication starting from scratch. 

Besides selecting the right tools for a particular 
job, those of high quality should be considered. 
It will be found well worth the higher price one 
might have to pay for such a tool, as it will last 
longer and give better service than will a cheap 
product of inferior quality. The buyer should 
beware of the cheap imported tools currently 
flooding the market. The selection of a tool is 
best made according to the way it feels to the 
individual -user. 

Tools Needed For Assembling Kits 

The basic tools required for the assembly of 
prefabricated equipment, such as kits, are illus- 
trated in fig. | and are discussed below. 

Soldering Iron: In general, a small-tipped 25 

to 60-watt pencil iron or standard type iron, or 
a lightweight soldering gun of 90 to 100 watts 
will be satisfactory. The choice will depend on 
individual preferences, as well as on the type 
of kit work involved. A more detailed discussion 
will be found in “Soldering.” 

Screwdrivers: Screwdrivers with insulated han- 

dles should be selected. A 4%” x 4” size will be 
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handy for adjusting set screws in knobs or for 
other small screws. (14%” is the width of the blade 
tip; 4” is the blade length.) 
A 3/16” x 4” size will be suitable for tighten- 

ing the most commonly used screws, sizes #3, 
#4 and #6. It may also be used with #8 screws 
if care is taken to prevent slipping. However, 
a %” xX 6” screwdriver will tighten this size 
screw more securely and will do so without risk 
of slipping. 
A screwdriver should be chosen which fits 

completely and snugly into the screw head over 
the full length of the slot. It should be seated 

properly at the center of the slot with the blade 
in line with the screw and be turned using a 

heavy and steady pressure against the screw. 

See fig. 2. A worn-out screw driver with a chisel 

or rounded tip will easily slip and should not be 
used. 

Long-nose Pliers: These pliers are used for 

bending or forming wires, wrapping leads around 

terminals or gripping wires for other needs. The 
5 or 6-inch long-nose type (also called chain 
nose or needle nose) are most commonly used. 

Long-nose pliers also may be used for holding 
or starting small nuts, particularly in hard-to- 
teach places. Their use for tightening nuts, es- 

pecially large ones, is not recommended since 
the tool may slip easily or the jaws may be 

- sprung. 
Diagonal or Side Cutters: This tool is used for 

cutting wires or component leads to length, or 
for trimming off wire ends after components 
have been connected. A 5 or 6 inch size is gen- 
erally used. When purchasing cutters make sure 
that the two cutting edges make contact with 

each other, especially near the tip, so that small 
size wires may easily be nipped. 

The cutters also may be used for stripping 

plastic insulation from wires. This is done as 
follows: With the back of the tool facing the 
end of the wire, lightly clamp it at the point 

Fig. 1—Pictured in top row, left to right: rosin core 
solder, light duty pencil-type soldering iron. Bottom 
row, left to right: %’ blade screw driver, 3¢/’ blade 
screwdriver, long nose pliers, diagonal cutters and 

combination wrench. 
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where the insulation is to be cut, but do not 
exert pressure to cut into the wire. Hold the 
wire firmly in the other hand and, without exert- 

ing any more pressure on the cutter, pull the 

cutter and the insulation toward the end of the 
wire. 

Some types of long-nose pliers include a side- 
cutter, near the throat, which is handy for cut- 
ting free leads to length, but is awkward to use 

in close quarters. A more suitable tool is the | 
nose-cutting plier described in “Special Tools.” 

When heavy wire is to be cut with the diagonal 
cutters, the cutting should be done near the throat 

of the tool and should not involve wires larger 
than about #12. The cutters never should be 

used for shortening machine screws since this 
will permanently damage the cutting edges or 

break the tool. They will not do a clean job of 
screw cutting anyway. 

Slip-joint Pliers: Slip-joint pliers often are 
called combination pliers. They are used as a 
general utility tool for holding or tightening 
nuts, for minor bending operations, for holding 

heated objects, etc. A straight, thin-nose 6-inch 

size generally is used. Some types also include a 

side-cutter or a throat-shear. This may be used 

for cutting screws or large size wire; however, 

when used on screws, the shearing action will 

require cleaning up the end of the screw with 

a file. 
These pliers will be found useful for tightening 

larger size nuts such as found on controls and 
switches. Such nuts usually are quite thin, so 

care must be taken to get a good grip with the 

pliers to reduce the possibility of slipping and 
damaging components. A better grip can be had 

by slipping the joint of the pliers to the open 
position placing the jaws more nearly parallel. 

To prevent damage, in the event the pliers 
should slip or rub against the panel, it will be 

a good idea to use a thin cardboard or heavy 
paper washer around the nut and placed between 

the tool and the panel. 
Solder: Solder is supplied with many kits, but 

(A) (B) (C) 

Fig. 2—Properly seated screwdriver is shown at (A). 
Too small a blade, shown at (B), and a worn out chisel- 

shaped or pointed blade, shown at (C), will grip poorly 
and slip easily. 
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if it is not, a 1/16” diameter rosin-core solder, 

having a tin-to-lead ration of 60/40, 55/45 or 
50/50 should be obtained. Acid core solder 
never should be used on electronic equipment. 
See the discussion in “Soldering.” 

Optional Tools for Kit Work 

The following optional tools, which are illus- 

trated in fig. 3, are additional ones which will 
make kit work more convenient: 

Penknife: A penknife may be used for strip- 

ping insulation from wire, but take care not to 
cut into or knick the wire. The penknife also 
will be handy for stripping the outer covering 
from coaxial cable and for scraping enamel 
from wire. It also can serve as an aid when 
connections are unsoldered and removed, as de- 
scribed in “Soldering.” 

Wire Stripper: This tool is used for stripping 

insulation from wire without danger of breaking 
or nicking the wire. The strippers usually are 
an. adjustable type which can be used with vari- 
ous size wires. They are particularly handy for 
use on. wires already installed in a chassis, and 

also may be used for wire cutting. A special 
type is made for use on shielded cable as shown 
ine “Special Tools.” 

Nut Starter: This device provides an easy 

means for starting nuts on screws, especially in 
hard-to-reach places. It is sometimes supplied 
with kits in the form of a piece of plastic tubing, 
one end of which accommodates #6 nuts and 
the other #4. 

Long-nose pliers also can be used, but are not 
as convenient. Household matchsticks may serve 
the purpose by inserting the wooden end partly 
into the nut hole for gripping the nut. 

Another type of nut starter is one which fits 

over the finger as a thimble, the sides of which 

have depressions for holding various size nuts. 
Adjustable Wrench: This type wrench has a 

parallel set of jaws which may be adjusted for 
use with different size nuts. A 6-inch model will 
handle up to %-inch nuts. This tool is especially 

Fig. 3—Pictured left to right: penknife, a simple ad- 
justable wire stripper, plastic type nut starter, nut 
starter with coil spring at each end to grip 4 and 
6’ nuts, 6’ adjustable wrench and two different size 

nut drivers, 
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useful with large nuts and is better to use than 
slip-joint pliers. A firmer grip can be had on the 
nut with less danger of slippage. Use of a thin 
cardboard protective washer around panel- 
mounted nuts, as described earlier, will reduce 

the chances of marring the panel. 
When an adjustable wrench is used, it should — 

be placed on the nut so that the force, used to 

turn it, is applied to the stationary side of the 
wrench as shown in fig. 4. It should be adjusted — 
to fit snugly on the nut to prevent slipping. Never — 
use an adjustable wrench in place of a hammer! 

Nut Drivers: Nut Drivers are often called 
socket wrenches or Spintites. Each one consists 
of a hexagon-shaped “socket,” located at the 
end of a round shank having a screw-driver type 
handle. They fit completely and snugly over a 

nut to-obtain a firm grip on it for turning without 
slippage or damage and are especially handy in 
hard-to-reach places, as well as for ensuring posi- 
tive tightening or loosening action. 

Nut drivers are made in fixed sizes for nuts of 
different dimensions. The most commonly used 
sizes are 3/16” and 1/4”. They are also avail- 
able in sizes ranging from 7/64” up to 5/8”. 
Types with hollow shafts will facilitate use with 
nuts on long protruding screws. This tool also 
can serve as a nut starter. 

Nut drivers may be obtained separately or in 
complete sets with a convenient stand or pouch 
for storage and ease of selection. A quality prod- 
uct is a must. Cheaper varieties either do not 
seat properly around a nut or wear out quickly. 

Tools Needed For General Maintenance 

The General Maintenance classification con- 

cerns the tools needed for the repair and care 
of existing equipment. The tools listed in the 
previous groupings will be required, and the 

following additions, shown in fig. 5, are sug- 
gested: 

Soldering Gun: It often happens that a repair 

job must be made rather quickly, in which case, 

a soldering gun will be quite handy, since it may 
_ Stationary —— 

-——~ Part of 
Wrench 

——e 

Adjustoble 
Part of 
Wrench 

Wrong 

Direction of 
Rotation - 

Fig, 4—Proper position for adjustable wrench when 
used for tightening nut is shown at the right. The force 
used to turn the nut is applied to the stationary jaw of 
the wrench. Improper position is shown at the left 

where the force is applied to the adjustable jaw. 
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| Fig. 5—Pictured left to right: 4’ 
blade screwdriver, Phillips-head 
screwdriver, 12” clip lead with 

“miniature clips, soldering aid, 
‘combination open end and box 

'e _ wrench, double open end wrench, 
" ignition- type wrench, one type of 

alignment tool, tweezers, offset 
| screwdriver and hex or Allen 
_ head wrench, Top right: soldering 
"gun. Bottom: ball peen hammer 

oe and single-cut file. 

_ be heated almost instantaneously, will get into 
_ most spots readily and will be heavy enough for 
- most applications. This is covered more fully in 
- “Soldering.” 

& Screwdrivers: A heavy duty screwdriver 14” 
Xx 6” or 5/16” X 8” will be found helpful with 

darge screws. eh are also available with square 
Beas instead of round ones, to enable the use 

of a wrench with the screwdriver for added 
torque. 

A 3/32” x 3” size will be a handy addition 
? for very small set screws. 

It is desirable to have drivers for Phillips-head 

_ type screws, sizes 1, 2 and 3 (size 0 and 4 op- 

tional). The correct size screwdriver must be 

used for these screws if slipping and abnormal] 
‘Wear is to be avoided. The Phillips screwdriver 

"should be fully seated and tight in the screw 

head for proper use. 
é _ Off-set Screwdrivers: The ends of off-set screw 

- drivers are bent at a right-angle to permit opera- 
tion of a screw in small spaces or around corners 

where a straight-shank type will not fit. They are 
available for use with either slotted or Phillips- 
head screws. A more convenient tool for close- 

- quarters work, however, is a_ratchet-type 

_ offset screwdriver. 
Hex Keys: Hex keys are commonly called 

_ Allen wrenches, because they are used on Allen 
head screws which have hex-shaped slots. The 

keys usually are L-shaped, which in some cases 
makes them awkward to use, so a straight-shank 

_ type Hex driver sometimes will be more con- 

< 

venient to use. See “Special Tools.” Hex keys 

should be obtained for screw sizes 4, 5, 6, and 8. 
Optional sizes are for #10, %4” and 5/16” 

_ screws. 

Tweezers: A pair of tweezers will be handy 

for retrieving small parts from hard-to-reach 
spots, for holding small wires during soldering 
_or for use as a heat sink. For use as a heat sink 
a side-lock or self-closing tweezer will hold onto 
the lead, leaving one’s hand free. 

Other uses are for holding cemented parts 
together, as an aid for stringing dial cordsd or 
for starting nuts in tight spots. 

Open-end Wrenches: Open-end wrenches have 
fixed jaw sizes ranging from 13/64” to 7/16” 
and are used for tightening nuts and capped 

screws. They are more convenient to use in close 
quarters than an adjustable wrench and they 

insure a tight fit around the nut, providing better 
leverage and minimizing the possibility of slip- 

ping. The thin type wrenches will be best for 

use with electronic gear. 

Instead of an open jaw at each end, combina- 
tion type wrenches are available which have a 
box-head (or hex head) at one end which can 

provide a more exact and sure fit to a nut, will 

get into smaller spaces better and which may be 
operated from several different angles. Certain 
“ignition-type” wrenches are made this way and 

are also very thin. 
Small Vise: A small clamp-on type bench vise, 

or a machinist’s drill-press or table vise, will be 

handy for holding wires, cable connectors or 

other small parts when leads are being soldered 

to them. 
The clamp-on type vise may be readily se- 

cured to any point along the edge of the bench 
where needed. The drill press type may be placed 
on top of the bench for holding the small parts, 

Fig. 6—Portable clamp-on vise is shown at the left with 
table-top or drill-press vise on the right. 

November, 1963 e CQ e 33 



TOOLS & WORKSHOP 

especially round ones during drilling and for use 
in bending small metal parts as explained in 
“Bending Metal.” 

Alignment Tools: Alignment tools will be 

needed for adjusting r.f. coils, if. transformers, 

etc. There are so many types and sizes that a 
complete listing is impractical here, nevertheless, 
some of the commonly required ones are: .075” 
and .125” hex nylon type, blade type duplex 
aligner with guide cap for slugs having #4 or 

#6 metal screw studs, and the K-Tran if. 

aligner. 

It is important that the correct size and shape 
aligner be used for powdered-iron cores in which 
the tool must seat directly; otherwise, the core 

slot may be damaged, making adjustment im- 
possible. 

Many of the hex-type aligners are shaped so 

that both top and bottom cores of a transformer 
may be adjusted from the top of the can. The 
bottom core is reached by passing the tool 
through the top core until it engages the bottom 

one. 
File: A small single-cut file will be handy for 

smoothing off rough metal edges. Files are dis- 

cussed in more detail later. 

Hammer: A ball-peen type hammer will oc- 

casionally be useful. One with about an 8-ounce 

head will do. 
Soldering Aid: A soldering aid is used to fa- 

cilitate the removal of leads wrapped around 
terminals as they are being unsoldered. A pen- 

knife can be employed, but special tools made 
_for the purpose make work easier. These are 

____. described in “Soldering.” 

Miscellaneous ltems 

The following items are not tools, but they 

should be on hand for use in maintenance work: 
Volt-ohmmeter: The use for this is obvious in 

connection with checking potential, current, re- 
sistance and continuity. 

Clip Leads: Six or more clip leads will be 

helpful for making temporary test connections or 

Fig. 7—Pictured from the top: flexible steel tape meas- 
ure, combination square and dividers. Lower left: 

metal scriber; lower right: 6-inch steel rule. 
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for jumpers. They should be made of strande 
and insulated wire with an insulated clip at eac 
end. Alligator clips usually are used, but th 
smaller pee-wee types will be better in crampe 
spots. Color-coded leads will be helpful for kee] 
ing track of temporary connections. 

Hook-up Wire: A small supply of hook-u 
wire will be needed for general maintenanc 
Two spools of wire insulated for 1000 volts i 
wire sizes #18, 20 or 22, one in black, the othe 

red should be adequate. 
Shielded Wire: Shielded wire will be require 

for replacing certain a.f. and, r.f. leads. Thes 
usually will be single-conductor type, for whic 
RG-58A/U may be used as an emergency sult 

stitute. 
Electrical Tape: Plastic electrical tape, 42 c 

1 inch width, may be used for insulating splice 
joints, repairing frayed insulation, tieing wire 
together (such as may be needed in a harness. 

and for other applications where a surface ha 
to be insulated. 

Cement: A quick-drying cement can be use 
for repairing broken non-metallic parts, or fc 
securing wire on coil forms. Household cemer 

will be satisfactory for most applications, bi 
special types are available for use on variot 

plastics and for coating coils. 
Assorted Hardware: Assorted hardware wi 

be needed which includes #4, 6, 8 and 10 nut 

screws, lockwashers, flatwashers, soldering lug 
ete. 

Tools for Complete Fabrication 

Besides all the tools listed in the previot 
categories, the following ones, illustrated in fig 

7 through 10, should be included for use in buik 
ing electronic equipment from original plan 
which will mostly involve the working of met: 
chassis, brackets, shields, panels, etc. Only tk 
more essential items are given. 

Combination Square: The combination squat 

consists of a right-angled head which slides o 

a steel rule. The rule, which is removable, ust 

ally has four scales separately calibrated in i 

crements of 1/64”, 1/32”, 1/16” and 1/8” 1 
accurately measure off distances along a surfac 

Use of the combination square is shown i 
“Chassis Layout.” 

Steel Tape Measure: A 72-inch flexible-ste 

tape measure will be found useful for measurir 

oft large dimensions. It is made of thin tempere 

spring steel which allows it to be bent ove 
round surfaces. On the other hand, a six-inc 
steel rule will be handy for short measuremen 

and it may be conveniently carried in a pocke 
Metal Scriber: A metal scriber is a sharj 

pointed pencil-like piece of steel. It is used f< 

marking lines on metal and is far more accura 
‘than a lead pencil. 

A metal scriber should never be used as 
pry or a punch. 

Dividers: Dividers are used for measurit 
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Used to 
Drill Diameter Clear Screw Used for 

Number in Mils Size Tap Size* 
1 228.0 — = 
2 221.0 12-24 ee 

33 213.0 aoe 14-24 
4 209.0 12-20 — 
5 205.0 —_— ss 
6 204.0 = = 

: one ar = Fig. 8—Top, left to right: hole saw, chassis knockout 
196.0 Re BAS punch, fly cutter. Bottom row: Automatic spring-loaded 

i, 10 193.5 10-32 ey center punch, manual center punch, tapered reamer, 

{ 11 191.0 10-24 a taper-pin reamer, above and to the right of which is 
an 12 189.0 — = a countersink. Four different twist drills are shown next, 
C3 13 oe — — the first two having straight shanks, the third having 
ah 14 182.0 = cae a square shank and the fourth having a shank turned 

15 180.0 — — A PW dift rar ith 
a 16 177.0 Bis 12-24 own to 4”. Two diferent size taps are next with a 

a 17 173.0 (2 fox tap wrench above them. At the right is a die-stock 

4 18 169.5 8-32 ee (wrench) and an extra die. 

AP 19 166.0 _— 12-20 
| a 20 161.0 —_— = Gk bet t aisce ‘ 
a 91 159.0 ee 10-32 istances between two points, for comparing or 
ig 22 157.0 er SS transferring measurements directly from a rule, 

: oe 154.0 — = and for marking a radius, circle or arc. They 

7 By moe rr oa consist of two sharp-pointed steel arms hinged 
26 147.0 x Ber together at one end, which may be locked at any 

re 27 144.0 — = dimension. 

at zs) 140.0 6-32 = Center Punch: A center punch is also a pencil- 
im 29 136.0 — 8-32 F < é 
a 30 128.5 = i like tool with a 90-degree point. It is used to 

31 120.0 = = make a locating dent in metal for a twist drill 

32 116.0 ee = in order to prevent the drill from “walking.” A 
Se ee 2 5s he sharp hammer-blow on the head of the punch 

: 35 110.0 = 6-32 will do the job. 
| 36 106.5 — — An automatic center punch may also be ob- 

“t “ ie = me tained, which supplies its own striking force 
; 39 099.5 3-48 oe through an internal mechanism. It requires only 

“i 40 098.0 — = a firm steady pressure by hand until the mecha- 

al ss oe = ee th, nism strikes. 
4 me ihe 4-56 ree A prick punch is often mistaken for a center 
X 44 086.0 ais unch which is similar, except that it has a 4 86 p ; ‘ : 

3 45 082.0 = 3-48 sharper point (30 degrees) intended for marking 

AP ee ne ve soft metals. A prick punch should not be used 
a — —- . . . 

48 076.0 a pe: as a center punch because its sharper tip will 
49 073.0 — 2-56 not provide a good starting hole for a drill. 

“ 3° hai aa = Twist Drills: Twist drills are used for making 
‘4 eS saat 3 fans holes in metal. They are available in “num- 

53 059.5 — — bered” sizes, 1 to 60 (.228 to .040” diameter) 

54 055.0 = — and in sizes from %4” to %”. A complete set of 

2 re re oe both types would be handy, but isn’t necessary. 

: 57 043.0 el ate For the sake of economy, it might be better to 

58 042.0 — = initially purchase two each of the most com- 
oe ite = ak monly used sizes as indicated by bold-faced type 

} *U eee Seren See esbiatisen auld in the accompanying tap and drill chart. 

Bea ictal. edit is ee Twist drills usually have round shanks, equal 
4 to the diameter of the drill, but since many drill 
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Fig. 9—Pictured from the top: portable electric hand 
drill, carpenter’s brace, hand-operated drill. 

chucks will not accommodate sizes larger than 
Y, inch diameter, larger size drills often have 

their shanks cut down to %”. Large size drills 

are also available with square shanks for use in 

a carpenter’s brace. 
A drill chuck, by the way, is a vise-like ar- 

rangement which securely holds a drill bit in a 
drill-turning tool. Some are tightened by hand, 

but the better type, known as the Jacobs chuck, 
is tightened with a specially geared key. 

Twist drills are made of carbon steel or of 

high-speed steel. Carbon steel drills may be used 
for slow-speed drilling work by hand or for soft 
metals, but if an electric hand drill or a drill 

press is used, use the high-speed type, especially 

for hard metals, because they will hold their 
cutting edge better. Drills may be purchased 
with a convenient stand or carrying case. The 
use of drills is covered in “Drilling and Cutting 

Metal.” 
Countersink: A countersink is a short cone- 

shaped drill which is used to recess the top of 
a hole to allow a flat-head screw to be installed 
flush with a surface. Square or round-shank 

types are available. For machine screws, the cut- 
ting angle is 82 degrees. 

Hand Drill: A hand drill is used to turn twist 
drills at a speed faster than could otherwise be 

done by hand. Single-speed types usually take 

drill sizes up to only 4%”, so other means must 

be employed when larger holes are required. See 
“Drilling and Cutting Metal.” Other hand drills 

with % inch shanks are provided with two 
speeds, one of which is geared down to make it 
easier to drill larger holes. 

Electric Drill: An electric hand drill is a motor 

driven high speed device used with twist drills. 
It makes drilling a lot faster and easier. The 

all-around type handles drill sizes up to 44” at 
a full-load speed around 1500 r.p.m. Larger 
drills with % inch shanks could be used with 
them, but this should not be done as a general 
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practice, because the motor may be overloade 
and stall. The tool could easily be wrenched ot 
of your hands should the drill catch. It woul 

be better to use a slower-speed drill designe 
for heavier work. These are available for dri 
sizes up to ¥% or % inch. 

Carpenter’s Brace: A carpenter’s brace is 
hand-operated tool which will be useful fc 

making holes with twist drills larger than ¥4’ 
This tool usually has a square-shank chuck whic 
is better for heavy work than a round-shan 
chuck, since the square shank prevents dri 

slippage. Naturally, square-shank drills must t 

used with a square chuck. 
The brace also should be a ratchet type | 

allow use in close quarters, and is also used wit 

square-shank tapered reamers. 
Drill Press: A drill press is an electric dri 

which is fix-mounted in a vertical position on 
stand. The material to be drilled is placed on 
fixed table and the drill is lowered down to 

by means of a lever on which pressure is exerte 
during the drilling operation. This is the mo 
accurate means of drilling, because since tt 
drill is locked in position opposite the drillir 
point, the drill bit cannot walk. Drill press 
are made for either floor or bench mountin 
They are more expensive than other devices us¢ 
for drilling and require a greater fixed amou 

of floor space. 
A less expensive arrangement for light du 

work is a compromise which allows an electr 
hand drill to be mounted on a simple drill-pre 
type mechanism. 

Chassis Knock-Out Punches: These are han 
operated devices which are used to punch o' 

clean holes larger than can be made with a dri 
They save much time and effort, compared wi 
other methods, when making holes for tul 

sockets, electrolytic capacitors, power plug 
cable connectors, etc. Round punches are obtai 

able in sizes ranging from 2” up to 3” diamete 
and square punches from %” up to 1”. TI 
most commonly used sizes are listed 
“Punches,” together with details on their use. 

Circle Cutter or Hole-Saw: A circle cutt 
(often called a fly cutter) is an adjustable devi 
which is used for making any large size hole 1 

to about 6” diameter. It consists of a heavy 
bodied shank with an adjustable arm whi 

passes through it at a right angle. A single-bla 
cutting tool is located vertically at the end 
the arm and a center hole pilot drill is at t 

bottom end of the shank. The circle cutter 
best used in a drill press. Square-shank mode 
are available for use in a hand brace, but a 
not practical for metal cutting, nor are elect 
hand drills. However, a suitable tool is availat 

.for use either in an electric or other hand ops 
ated drill, namely a hole saw. This is a circul 
shaped saw blade which is held vertically in 
horizontal disc on the end of a shank and whi 
may be adjusted for various fixed diamete 



Fig. 10—Pictured from the top: Hacksaw, 

half-round double-cut file, curved-tooth 

(or Vixen) file, round or rat-tail file. Bot- 

tom left: Metal-cutting shears with two 
is sizes of C-clamps at the right. 

' Operation will be taken up later. 
Tapered Reamer: This is a taper-shaped tool 
' with a number of cutting flutes along its length. 
' It is used to enlarge existing holes to an exact 
"size. The most useful type is a narrow, tapered 
‘One with a square shank which may be used 
ina hand brace for enlarging holes up to %2” 
diameter. An alternate is the one-half inch size 
eth a T-handle which may be hand operated. 

- A taper-pin reamer is a small reamer which 
ie useful for enlarging small holes, especially in 

_ thin metal as in miniature tube sockets. It may 
pb used in a hand drill or with a hand-operated 
chuck such as a tap wrench. Size #3/0 is used 
for miniature sockets. 
_ When a tapered reamer is used, only moderate 

pressure should be applied, so just a small 
amount of material is cut at a time. This makes 
it possible to obtain a more accurately centered 

and uniform hole with minimum effort. If a 

thick piece of metal is being reamed, work from 
posite sides of the metal alternately to quicken 

and lessen the work. A reamer should be oper- 
_ ated in a clockwise direction only. It should never 
be turned counterclockwise to back it out of a 
“hole since this will damage its cutting edges. 
Should it jam, it should be rotated in the forward 
direction while a steady pull is exerted away 
from the hole. 

__ Hack Saw: A hack saw has a-thin steel blade 
“about %2” wide used for cutting metal. The 

blade is held in a shallow U-shaped frame with 
3 handle at one end. The distance between the 

top of the saw blade and the frame runs around 
3”. This limits the depth of the cut to this 
amount, however, the frame is arranged so that 

_ the blade may be turned 90 degrees to allow 
deeper cuts. 

_ Hacksaw blades often require replacement, so 
E. ‘it will be wise to have spare blades on hand. 
“Blades with course teeth (14 point) are best for 

soft metals, smaller teeth ones (24 point) are 

better for hard or ferrous metals. Blades should 
_be installed with the vertical edges of their teeth 
away from the handle and the sloping edges of 
their teeth toward the handle. The frame should 

GENERAL TOOLS 

be adjusted so that the blade is held rigidly and 
when cutting, a downward pressure on the blade 

should be used only during the forward stroke. 

The pressure should be released during the back- 
ward stroke. 

Lubrication will make the work easier. Oil 

should be used with ferrous metals, paraffin wax 
or industrial alcohol: with soft metals and 
plastics. 

Files: Files are classified as to the type of cut 

(single, double or rasp) and as to the degree of 
coarseness. For rough work, the rough, coarse or 
bastard (medium coarse) files are used. Those 

used for finishing are second cut (small teeth), 

smooth cut (very small teeth) and dead-smooth 

cut (very fine teeth). Double-cut files usually 
are best for rough work, while single-cut files 

are used for finishing work. Files also come in 
a wide variety of shapes and sizes. 

Probably the most useful files to have on hand 

in the electronic workshop are a large coarse 

double-cut flat or half-round one, several second 

or smooth single-cut flat, round, half-round and 

triangular ones and a %” rattail file. For work 

with soft metals like aluminum or lead, a bastard- 
cut curved-tooth file will be very useful when 

a considerable amount of filing is needed. Its 

action is like that of a plane. It rapidly shaves 

See text for Fig. 11—Normal cross filing operation. 
procedure. 
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Fig. 12—Draw-filing. See text for explanation. 

off pieces of metal-nicely and without clogging. 
A set of Swiss-Pattern files will be useful for 
work on very small or odd-shaped holes and 
where sharp corners are needed. 

Where possible, the metal to be filed should 
be held securely in a vise so that it projects 

slightly above the vise jaws. The file should be 
held with one hand at the handle and with the 
fingers of the other hand at the tip. See fig. 11. 
It should then be moved back and forth across 
the material and at right angles to it. Pressure 

shouldbe applied only on the forward stroke. 
With hard metals, it should be released on the 

backward stroke to minimize the possibility of 
dulling it, but when soft metals are worked, 

pressure on the return stroke will clean out the 
metal filings, without danger of dulling. 

On occasion, when a long edge is to be 

smoothed and after the major filing has been 

done, it will be helpful to file lengthwise along 
the material. 

A very smooth and true surface may be ob- 
tained by draw filing. This is done by holding 
the file, with two hands, at right angles to the 
material and then stroking it back and forth 
along the length of the metal piece as shown in 
fig. 12. Pressure may be exerted on both the for- 
ward and the backward strokes, but it should 

not be too great. 
Files should be kept clean by using a file 

brush. This is a flat brush of wood with wire 

bristles on one side and often with hair bristles 
on the other side. If the teeth are clogged too 
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tightly, a scorer, usually supplied with a file 

brush, should be used on the teeth individually 

A file should not be banged against a hard sur 

face to knock out filings. This will either break 

it or dull the teeth. Files should not be lubricated 

since they will slide across the work withou 

cutting it. For safety’s sake, a file should not be 

used without a handle on the end of the pointed 

tang. 
Bench Vise: There are several types and size 

of vises available, but one having a jaw widtl 
of 3% to 5 inches, with a throat depth clearance 
of 2% to 3 inches will be suitable for most needs 
One type has jaws which are smooth with shar} 
edges and which meet quite squarely; others hav 

grooves on the jaws to grip the work and kee; 
it from slipping. Work, thus held, may b 
marred; however, it may be protected by the us 

of smooth jaw covers made of soft metal. Se 

fig. 13. 
A small anvil is located on the back of th: 

rear jaw of some models. A swivel base is als 

available on some models for rotating the vis 

to a convenient operating position. 
C Clamps: A couple of 2-inch C clamps wil 

do for light duty work, while a pair of 6 or % 
inch ones will be suitable for heavier needs. 

A C-clamp should be tightened by hand onl 

and no more so than necessary to hold the work 

otherwise, the clamp may be sprung or broken 
Metal-Cutting Shears: These shears, also calle 

tin snips, are used for cutting sheet metal an 
are made in a variety of shapes and sizes. Th 
most useful ones are the 10 or 12 inch straight 

blade type with 3 to 4 inch cutting blades. 
Taps and Dies: Taps and Dies are used fo 

cutting screw threads in metal, plastics, har 
rubber and bakelite. Taps are used to cut interna 

threads, as in a hole, while dies are used fo 

cutting external threads, such as on the outsid 

of a rod or screw. 
The commonly used taps are the taper tap fo 

starting the tapping operation, especially in har 

metals, the plug tap for following through afte 
using the taper tap or when tapping soft metal: 
and the bottoming tap for threading down to th 
bottom of a blind hole. The most useful type fo 
the home shop will be the taper tap. Most tap 
have three flutes with separate thread-cuttin 
edges between them. A lesser known type is th 

Fig. 13 — Bench vise with - 
inch jaws (left), may be r 

tated laterally and secured | 
position by means of a loc 
ing screw. Two pieces of so 
aluminum, used as protectiy 
jaw covers, are shown. Th 
aluminum is cut as shown | 
the foreground and then be: 
to fit over the jaws as show 

at the right. 



two-fluted gun-tap which is especially handy for 
ft metals. 

_ Dies will be of less use in the electronic work- 
| shop: nevertheless they will be found useful, 
especially for rethreading damaged screws. The 

commonly needed tap and die sizes are 3-48, 
436, 4-40, 6-32, 8-32 and 10-32. 
\ ' When a tap is to be used, it is important that 
‘the correct size hole be drilled first. This may 
Tbe found in the tap and drill chart. For soft 
metals, the next larger size drill should be used 
‘than the one indicated. 
3 The tap should be held in a tap wrench and 
4 threads should be lubricated. For steel use 
c cutting oil (lard oil), however any type will be 

Beetter than none; for aluminum and plastics, use 
industrial alcohol or paraffin wax. If nothing 
“else is available and if one is not fussy, a bit of 

‘saliva will do if the tap is later wiped clean. 
s The point of the tap should be placed in the 
a and the tap turned clockwise while a slight 

Reecas pressure is exerted until the cutting 
reads obtain a good bite into the material. 

‘The tap will then draw itself into the work. 
The tap should be aligned as straight as possible 

With the hole. 
_ If the going is a little difficult, the tap should 

ye backed out ™% turn, then rotated forward 

LTHOUGH there are many sizes and shaped 
chassis and boxes on the market, a par- 
ticular one may not be available when 

eded, or a special one may be required. In 
Other cases, shield partitions, shelves or brackets 
may be needed, for which there are no manu- 

‘factured substitutes. Besides this, the construc- 
tor may be one who prefers doing his own 
_sheet- metal work, either for fun, convenience, or 
financial necessity. It is with this in mind that the 
forming of chassis and the bending of sheet 

etal will now be considered. 

m, Type of Metal 

. “Steel or soft aluminum sheet metal, ranging in 
‘thickness from 1/32” to 1/16” generally is used 

for making chassis, and 1/16” to 1/8” stock is 
used for panels. If aluminum is used for the 

anels, it should be the half-hard type (24ST). 
‘Aluminum i is light weight, easy to work, provides 
good electro-static shielding and is a reasonably 

4 r.f. conductor, but soldered connections 
cannot be easily made to it. On the other hand, 
steel is heavier and stronger, provides good 
electro-magnetic shielding and may be soldered. 
Tt is harder to work, is a poor r.f. conductor and 
Tusts easily. Steel chassis usually are plated with 
cadmium to prevent rusting. They are also cop- 
‘per plated occasionally to provide high r.f. con- 
‘duction and electro-static shielding properties 

as well. 

+ 

BENDING METAL 

Y% turrn, backed out again %4 turn, forward % 
turn, efc., until the threading of the hole is com- 
pleted. After the hole has been tapped part way, 
it will sometimes help if the tap is removed and 
reinserted after cleaning the chips from the tap. 

Taps may be broken quite easily, usually as 
a result of excessive twisting or bending. The 
following rules will help to avoid this. 

1. Use correct size hole for the tap. 

2. Use correct type tap. 

3. Use lubrication. 

4. Do not force cutting. 

5. Do not jerk or twist suddenly. Use a steady 

motion, no matter which direction the tap is 
being turned. 

6. Back up occasionally as described pre- 
viously. 

7. Keep your eye on the tap to see that it is 
properly aligned with the hole at all times. This 

also should be done when the tap is backed out. 
It is just as easy to break a tap as it is backed 
out as when cutting threads. 

8. Use your other hand to steady and main- 

tain the tap alignment with the hole, so that the 
weight of the tap wrench will not make the tap 

lean over and break when the working hand must 
be released from the wrench.—W2A EF 

Bending and Forming Metal 
As far as the home builder is concerned, the 

type of material will depend on that which is 
most easily procured, but preference should be 
for aluminum, since it is easier to work. 

Procurement of Material 

Sheet metal may be obtained from certain 
metal supply houses in the larger cities, but may 
be more difficult to find elsewhere. A good 
source of material is from aluminum acetate- 
coated electrical-transcription records which can 
sometimes be obtained from local broadcast 
stations. The acetate coating may be left on dur- 
ing the work to prevent the aluminum from 
being marred. The coating may be removed 
easily later by immersing the piece in boiling 

water for about five minutes. 
Aluminum stock also may be obtained from 

old surplus gear. Flat aluminum sheets called 
biscuit or cookie sheets are also a good source of 

clean unmarred sheet metal. 
A glance through the Yellow Pages of the 

phone directory may be helpful not only for 
finding a supply house, but also for locating a 
metal fabricating company which may either 
provide the material or name a supplier. 

Metal Forming Brake 

Manufactured chassis are made up using a 
metal-forming brake, but these are usually too 

large for the home workshop and are quite high 
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Fig. I—A manufactured small-size metal-forming brake 
for limited use with sheet metal up to \4¢/’ thickness 
and 18” width. When a piece is bent over on all four 
sides, the depth of any two opposite sides will be 

restricted to 1”. 

in cost. Nevertheless, there is a small metal- 

forming brake available from some electronic 
supply houses which is reasonably priced and is 
handy to use. One-of these is shown in fig. 1. 

In lieu of such a tool however, there are 

other methods which can be used for bending 
metal in the small shop. The obvious one is the 
use of the ordinary bench vise; and if the proper 
techniques are used, an admirable job can be 
done. 

Use of Vise 

While the use of the bench vise by itself is 
possible for metal bending, it is not recom- 
mended, because many vises have jaws which do 

not meet squarely or which are serrated to pre- 
vent slipping. Moreover, it will not be possible 
to make neat bends much longer than the width 

of the vise, which will amount to about three to 

five inches. 

Brake-Angles 

A better arrangement is to use a set of brake- 
angles, or brake-bars, which may be placed in 
the vise to hold the material accurately aligned, 
without risking damage by marring. Also, they 
will provide a clean sharp edge of any desired 

2'x2x.4" Angles 

/ 

Flat Washer 

Snug Clearance 
Hole 

(A) 

Fig. 2—Fabrication of brake angles. Large capped 
screws together with hex or wing nuts are used to 
tightly draw together the angles when they are clamped 
around the material to be bent. Referring to (B), holes 

should be drilled through the two pieces of angle while 
they are aligned and clamped together with C-clamps. 
The drill size for the desired tap should be used first. 
The two angles should then be separated and the holes 
in one piece tapped as needed and the holes in the 
other piece enlarged to provide a snug clearance for 
the screw, as shown at (A). This procedure will ensure 

perfect alignment during bending operations. The edges 
of the holes on the inner faces of the angles should 

be slightly countersunk. 
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Fig. 3—Brake-angle bending operation. The bendii 
point on the sheet metal is aligned with the top ed: 

of the brake-angles in which it is clamped. 

length against which the bend may be made. 
Brake angles should be made from 4” X : 

steel (4%%” & 1” for very light work), hard bra 

or hard-drawn aluminum angle stock havi 
sharp corners along the inside of the angle. Irc 
stock is not recommended, because its insi 
corner is usually rounded, making proper clam 
ing and alignment difficult. Also, it’s rough fi 
ish may mar the material held by it. 

Right-angle stock cut to a suitable length c: 

be used without further modification, but a be 
ter job can be done if holes are drilled throu; 
the angles for take-up screws to firmly clan 
and align the brake-angles. This is especially ir 
portant when long bends are to be made. S 
fig. 2 for the fabrication of brake-angles. 

The best type of bench vise to use has hea’ 
jaws at least 312” wide and has a throat-dep 
clearance of about 3” to allow for bend dept 
up to this amount. 

Operation 

A mark should be scribed on the sheet met 
along a line where the bend is to be made. T 
material should then be placed between t 
brake-angles, with the scribed line and the t 
edge of the front angle aligned as in fig. 3. 
should also be placed at a point between the tv 
take-up screw holes nearest to each edge of t 
material. The take-up screws should now — 
tightened. Care must be taken to be sure t 
alignment of the material is properly maintaine 
If provisions have not been made for using tak 
up screws, “C” clamps may be used to hold t 
angles together. 

Next, the whole assembly should be secure 
clamped in the vise, with the material center 

and with the angles resting on top of the vi 
jaws as in fig. 3. A block of wood, placed agair 
the rear of the material and on the top of t 
rear angle, should now be used to bend t 
metal forward and over the front brake-ang 
resulting in a right-angle bend. Chances are tt 
the bend will not be sharp and it may not be uw: 
form over its entire length. If this is the case 
piece of hard wood should be placed on t 



Ror 

bend so that a hammer may be used to pound 
‘the bent edge down as needed, without risking 

‘damage to the metal. 

Inside Bends 

_ In the case where a chassis is to be made with 

all four sides bent over, the two longer sides, 
Opposite each other, should be formed first. The 

position of the bent-over sides will not allow 
the brake-angles to be used for making the re- 

| maining two “inside” bends as_ previously 
described. 
_ Set aside the front brake-angle and substi- 
tute one which is slightly shorter than the inside 

' bend. The two angles should then be set in the 

vise with the shorter one in front and the ma- 
‘ terial lined up along the bending line. With the 
_ material held in position by hand, the vise should 
iF be tightened to securely hold the pieces to- 
_ gether. Care must be taken to see that the front 
: and rear angles are aligned evenly on the same 
‘s plane along the bending edge. The bending 
Operation now continues in the normal manner. 

It will be found advantageous to have a num- 
ber of brake-angle pieces on hand of various 

* short lengths for making different size inside 
_ bends. 

4 
G : 
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Use of Drill—Press Vise 

- In a situation where an inside bend will be 
¥ _ about 2% or 3 inches long with a depth of no 
more than about one inch, a table-top drill- 
r press vise may be used directly without the aid 
_ of other brake parts. This type of vise does not 
_ have jaws serrations and the jaws have clean 
_ sharp edges which line up evenly. It also will 
‘ be found handy for bending small brackets or 
_ other similar parts. 
‘ 
ae 

S Brake-Bars 

Brake-angles are not well suited for making 

- bends of depths less than about 4%”, because they 
usually will not grip firmly enough along the 
_ bending edge to prevent the material’s slipping 

out. 
For such work it will be better to use a pair 

: 
= Tapped Snug Clearance eer seus Ceaarce 

: a 
4 

= SY 

: ; Lock Washer = SS Washer 

(A) (B) 

Fig. 4—Fabrication of brake bars. The holes should be 
drilled in the bars as at (C) using the same procedure 
gas described in fig. 2 for the angles. They may then 
_ be held together using either of the arrangements as 

shown at (A) and (B). 

BENDING METAL 
i 2 es 

7 | 8 

4 5 Cmaa 

(A) 

Fig. 5—Bending sequence details. 

x Mitered Corner, 
x 

See text. 

of brake-bars instead. These should be made of 
1” x 1” steel as shown in fig. 4. Secure clamp- 
ing may be obtained for small-depth bends and 
the bars may be used for all other bending as 
well, except inside bends. The procedure for 
using brake-bars is the same as that for brake- 

angles, except that when the assembly is placed 
in the vise, the top edge of the bars should be 
set just slightly higher than the top edge of the 
vise jaws. 

Bending Sequences 

When more than one bending operation is to~ 
be performed on a single piece of material, a 
definite sequence must be followed to enable all 
the bends to be made without interference from 

previous bends. 
The best sequence can be seen quite easily 

in cases involving only two or three bends, 

but where more bends are concerned, careful 

thought and planning is required. Consideration 
must also be given to which types of brake tools 
will be needed. If there is any doubt as to the 

correct bending procedure, it would be better to ~ 
use a piece of carboard as a sample to try out 

the bending order rather than to risk spoiling a 
good piece of material. 

An example is shown in fig. 5. Suppose a piece 
of material is to be formed as shown at (A). It 
should be cut and marked as shown at (B). First, 

sides 1, 2 and 3 should be folded over in one 

operation along line X-X. Next, sides 4, 5 and 6 

should be handled likewise along line Y-Y. This 
will result in a uniform dimension Z on all sides 

of the completed piece. Sides 7 and 8 should be 
folded over last, using the inside-bend technique 

FG " eo 
6-4) "E oa 

B=2 e=18" G=2" 

| 72438" - 

— A=5" 

1-833" | 
+ x © y | 

0 eee 

Eli F=4is" | H=138 

~< xX 

Fig. 6—Bending and cutting dimensions. See text. 
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TOOLS & WORKSHOP 
with brake-angles, or if dimensions permit, a 
drill-press vise may be used. If these two ‘sides 
had been bent over first, they would have in- 

terfered with the bending operations for the 
other sides. 

Many more examples could be given, but 
even these would not cover all possible problems, 
so other situations will have to be sized up 
individually. 

Bending and Cutting Dimensions 

If sheet metal parts must be bent to an exact 
size, special consideration must be given to the 
bending dimensions. These will depend on the 
thickness of the material used and on the loss 
incurred at a bend. This can best be explained 
with reference to fig. 6. 

Suppose the outside dimension, A, is to be 5” 
and the overall outside dimension of the sides, 
B and C, is to be 2”. The 2” sides will be the 

ones clamped in the brake because the throat- 
depth of the vise will not accomodate dimension 
A. The 5” side is the one which will be folded 
over the brake-angle. In this respect, the bending 
loss always occurs on the side which is folded 
over. 

The first bend, X-X, will have to be made at 
a distance, E, from the edge of the material. E 

is equal to the outside dimension B, minus the 

Bending 
Lines 

| 
——= 
| 

Fig. 7—Cutting details for mitre-cornered sides. 

Equal to Thickness 
Of 

Approx.5Thickness —>{/+— 

Of Material al’ 

\«—Bending Lines 
I 
| 
' 
' 
' 
! 
' 
! 
! 
| 

Cutting Layout 

Completed 
Piece 

Fig. 8—Cutting details for square-cornered sides. 

thickness D of the material, or E= B — D=2 

LG — elk SlGe. 
The next dimension, F, will be equal to dime 

sion A minus the thickness of each of the tw 
sides, plus the bending loss G, incurred at bot 
ends.“ = A-— 2D’! 2G. 57 — 2 Ge 
1/16” = 4-15/16”. 
The bending loss will vary with differe: 

metals, their thickness and the sharpness of tl 
bend. In general, it will amount to approximate 

half the thickness of the material. 
Dimension H will be the same as E, and tl 

total length of the piece of material will be E - 
F + H, or 1-15/16” + 4-15/16” + 1-15/16” - 
8-13/16”. 
When pieces are bent with mitred cornet! 

as shown in fig. SA, allowance must be mac 
when the piece is initially laid out and should | 
cut as shown in fig. 7. Square corners shou 
be prepared as shown in fig. 8 —W2AEF 

Chassis Planning and Layout 
arrangement for the components which 
are to be mounted. This must be done in 

a manner which will be best from a functional 
and wiring standpoint and which will place the 
parts so that the various controls can be located 
to tie in with a desirable panel layout. 

This may be done simply by placing the parts 
on the chassis and moving them around as 
needed. If all the components are not available 
at the time, paper or cardboard patterns cut to 
the dimension of the component may be used 
instead. If desired, they may be used altogether, 
since they will facilitate rapid positioning and 

C= layout involves finding a suitable 

will eliminate the possibility of components 
toppling over. 

If each cutout is marked as to the component 
it represents, it will be easier to visualize the best 
order or the ideal grouping arrangement accord- 
ing to the circuit. Where the height of the com- 
ponent may be concerned, it would be a good 
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idea to mark this dimension on the cutout f 
quick reference also. 

If the chassis is not available, it’s size may | 

drawn on a piece of paper, so the layout m: 
be determined. On the other hand, if the chas: 
size has not yet been determined, the parts 
paper cutouts may be grouped on paper area 
determine the size and shape chassis which w 
be most suitable. It will also help to draw t 
sides of the chassis as well as the panel, the la 

out of which can be worked out at the same tin 

Locating The Components 

No hard and fast rule can be prescribed f 
.. the location of components. Each situation 1 

quires individual attention, but in general, a 
sireable arrangement will be to place the pa 
in the order in which they appear in the circu 
This will group like functions together and w 
help produce the most advantageous wiring p1 
cedure, especially when short and direct conn 



__ tions are needed. Also, it usually will be best to 
lay out different sections (particularly r.f. stages 
_ operating on a common frequency), in a straight 
_ line to separate their input and output circuits 
as much as possible to avoid feedback and in- 

_ stability. 
At the same time, consideration must be given 

_to an arrangement which fits in with a suitable 

_ panel layout. Usual practice is to make the lay- 
out symmetrical for appearance’s sake. How- 

ever, some situations may dictate otherwise, to 
_ either accomodate a compact parts layout or 
for functional reasons. The location of dials 
-and control knobs for variable capacitors, 
switches, meters, volume controls, etc. will be 

involved. They should be located where the com- 
_ ponent body can be mounted entirely above or 
_ below the chassis deck, so that they will not con- 
: flict with the chassis and require special cutouts 
_ to be made. 
ft Thought also must be given to the use of 
£ shields, particularly in connection with rf. 
stages. In this regard, space may be saved, if 
needed, by the use of spade lugs to support the 

shields, rather than using those with a right- 
angle lip at the base. Where a multi-section 

__bandswitch is involved, shields between sections 
not only will help to isolate stages, but also will 

serve as a stable support for the switch assembly. 
'_ Usually it will be best to mount the larger and 

heavier components such as power and audio 
transformers or chokes on top of the chassis and, 

if possible, near an edge for better support. In 
_ the case of an aluminum chasis, this will mini- 

mize the possibility of its sagging had the com- 
ponent been centrally placed. 

Another thing which should be considered is 

_ that, if several heavy components are located 
along the rear of the chassis, side-brackets may 

_ have to be installed between the chassis and 
' panel for additional support. Power transform- 
ers also should be mounted away from low-level 

' audio transformers or coils with iron cores to 
_ eliminate magnetically inducing hum into them. 

Smaller Parts 

_ Small items such as open-frame a.f. trans- 
formers may be mounted on the bottom side of 

Ok 
Lip Mounting 

\ 
Spade Lug Spade Lug Lip 
Mounting Mounting Mounting 

Fig. 1—Spade lug mounting of shield requires less 
chassis space than a shield with a lip as shown. Spade 

_ lug and lip mounted shields are shown between sections 
of a bandswitch. Note that there is more mounting 

"space for other components in the left hand section 

than in the right one where the lip of the center shield 
takes up usable space. 

CHASSIS LAYOUT 
Part Locations 
Marked on Paper 

Fig. 2—Paper mask folded over chassis and held 
tightly with adhesive tape. Location of components 
may be marked on mask without marring chassis 

surface. 

the chassis deck or on the inner sides. Antenna 
connectors, power plugs or terminals, fuse hold- 
ers, etc., most likely will be required on the rear 
apron of the chassis. Z 

Heat-producing components, like power resist- 
ors, are best mounted on top where better 
cooling and ventilation can be realized, but pro- 
visions must be made to prevent their being a 
shock hazard. If such parts are mounted under- 
neath, they should be placed where their ra- 
diated heat will have the least effect on other 
components, especially heat-sensitive ones, such 
as those connected with frequency-determining 
circuits. It would also be weil to plan ventila- 

tion holes in the chassis deck over major heat 
producing parts. 

Wiring Layout 

Another helpful thing to do in the planning 
stage is to figure out just how the wiring can best 

be done so that tie-point strips may be properly 
stage is to figure out just how the wiring can best 

Fig. 3—Two different ways to use combination square 
for marking off several points having the same dimen- 

sion from the edge of the surface. 
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Fig. 4—Combination square used to mark several points 
having the same dimension from the edge of a surface. 
At the top, square is moved along the side of the 
chassis as needed to intersect each of the parallel- 
drawn lines at the same given distance. Bottom, the 
square is held at a fixed position while the intersecting 

lines are marked. 

located and sockets be correctly oriented. A good 
way to do this is to turn the chassis over or use 

a paper pattern and place the tube sockets up- 
side-down on it to get an idea of what will be in- 
volved in the wiring. Paper cutouts with socket 
terminals drawn on them will also be handy here. 

If planning work is done entirely on paper, 
much of the proposed wiring, together with 
resistors, Capacitors and tie-points can be drawn 
in, not only to find the best arrangements, but 
also to serve as an assembly guide during the 
actual work later on. This will result in a neat 
and uncluttered job. 

Marking the Chassis 

After the location of major components has 
been decided, the next step will be marking out 
the exact location for their mounting holes. This 
may be done directly on the chassis or on a 
paper mask fastened to it. Better accuracy may 
be obtained by marking directly on the chassis 

with a metal scriber, but care must be used to 
make scribed marks as light as possible and no 
longer than necessary if they are to be incon- 
spicuous on the final product. Pencil markings, 
which are erasable, may be used instead, but 

with less accuracy. 

The method using a paper mask will not leave 
markings on the finish. The procedure is to cover 
the surface with heavy paper folded over the 

edges, and held onto it by tape. See fig. 2. The 
markings can then be made with a sharp-pointed 
pencil, and a center punch used through the 
paper to indicate the points for drilling. Cross- 
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Fig. 5—Dimensions made in reference to a center poin 
X. Dimensions a and c are obtained with a rule, divid: 

ers or compass from the component. They may then be 
centered about point X using dimensions b and c 
which are one-half of a and c respectively. The vertica 
dimensions may be worked out similarly. The curvec 
lines are marked using compass or dividers; the straigh 
lines are those made using a rule. Component mount 

ing holes are indicated at M. 

section or graph paper will be helpful for the 
alignment of parts. 

A difficulty, with paper coverings is that i 
they are not secured tightly enough, they tenc 

to wrinkle or slip around during the work re 
sulting in inaccurate hole locations. On the othe 
hand, besides keeping the chassis from bein; 
marked, it also provides the advantage of identi 
fying hole sizes and parts on the paper. Furthe: 
details will be found in “Drilling.” 

Spotting the Holes 

In many cases, hole locations may be spottec 
using the component itself as a template. A marl 

may then be made through its mounting holes 
after which the center of the location may bi 
noted by eye and center-punched accordingly. 

The combination square will be useful fo 

making alignment lines parallel to the sides o 
the chassis as shown in fig. 3. The location of th 
center-point for holes may be determined usin: 

a combination square, thin-steel straight rule o 
a flexible-steel rule. Chassis edges usually ar 

somewhat rounded, making measurements fron 

an edge difficult with a straight rule, but by usin. 

a combination square with its right-angle hea 
against an edge, accurate dimensions may b 
marked and if many points for the same dimen 

sion are required, they may be quickly made a 

shown in fig. 4. Measurements between point 
on the chassis may be made using the flat rul 
of the combination square or with a regula 
straight rule. 

Dimensions for holes of some component: 
such as power transformers, are best taken an 

Fig. 6— Four socket mountin 
holes, aligned at right angle 
will provide optional orientatic 
of socket to facilitate wiring 1 

it later on. 



Transfer 
Measurement 
To Panel 

(8) 

Bic. 7—(A) Combination square used for determining 
the height dimension for variable capacitor shaft. This 
dimension may then be transferred to panel-as shown 
E eat (B). 

‘made from a reference center, using a straight 
BS ‘rule, compass or dividers as in fig. 5. Screw holes 
"for fastening tube sockets are more conveniently 
Barked and drilled after the socket hole itself 
“has been made. The socket is first inserted on 
“its hole, and then used as a template for locating 

; 
: 
. 
7% ITH newly constructed or modified 

equipment, mounting holes and cut- 
outs for components will have to be 

made in the metal surfaces on which they will 
Bre located. The following describes how this 
| should be done. 

_ The first step to take when a hole is to be 
rilled is to use a center punch at the center of 

the desired location. This will make a small 
/ conical-shaped indentation in the metal surface 
to hold the drill accurately in place at the start 
f the drilling operation. If this is not done, the 

drill will tend to “walk away” from the spot, 
until it has bitten sufficiently into the surface. 

When the center punch is used, the material 
hould be placed on a hard surface for solid 
backing. With an automatic punch, a piece of 

Fig. 1—A heavy metal block, held by hand behind the 

"surface, used as an anvil when an automatic center- 
es is used. When a manually operated center- punch 
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its screw holes. In this connection (especially 
in an experimental piece of gear), it sometimes 
will be a good idea to make two sets of socket 
mounting holes at right angles to each other in 
order that the socket may be rotated 90 degrees 
if necessary. See fig. 6. 

Meter holes may be laid out from a template 
usually supplied along with the meter, or they 
may be worked out using a center reference as 
described above. 

When a panel is to be mounted on the front 
of a chassis, the holes for it and for the con- 
trols on the front apron of the chassis should 
not be laid out or made until the panel is fitted 
on. Panel holes which are needed above the 
chassis level for control shafts of chassis- 
mounted components, like variable capacitors, 

are also best left for marking until after the 
panel has been fitted as shown in fig. 7. More 
on this will be found in “Drilling.” 

After the various holes have been spotted, it 
will be helpful to identify them with the size or 
the number drill ot be used—W2A EF. 

é Drilling and Cutting Holes 
metal at least 4”-thick, held by hand, may be 

used. In order to allow both hands to be free 
for use with a manual center punch the back of 
the surface should be set on a stationary block 

or on the jaws of a vise. See fig. 1. 
If the drilling is done with a hand drill, only 

moderate pressure will be needed at the start. If 
an electric drill is used, considerable pressure 
may be needed to keep the point of the drill 
from jumping away from the starting point. If 
this is experienced often, it may be better to 
make a larger starting point by enlarging the 
center-punched one with a small twist drill 
operated in a hand drill. 

The piece to be drilled should be held securely 

in a bench vise or may be placed on top of the 
bench. If the work is not clamped in a vise, it 
would be well to have at least one edge rest 
against a stationary object to prevent its spin- 
ning around, which often happens. See fig. 2. 

The piece may also be held with a C-clamp. 
If a flat piece of metal is to be placed on a 

bench surface during drilling, a piece of wood 

should be placed under it to keep the drill from 
making holes in the bench surface after it breaks 
through the metal. 

“a 
Se 

Fig. 2—Part being drilled may be kept from spinning 
by resting it against blocks anchored to the bench. 
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Greatest drilling accuracy will be obtained if a 

small size pilot hole is made first. A drill size 
of #35 to #40 will be suitable for most com- 
monly needed holes up to 4 inch. For guiding 
larger size drills, the small pilot should first be 

enlarged to about 4 inch. 

Drilling the Hole 

The twist drill should be tightened in the jaws 
of the chuck as much as possible to prevent it’s 
slipping, which could score its shank and pro- 
duce burrs on it,-as well as causing wear on the 
chuck. If burrs should occur, they should be 
filed off the shank before the drill is used again. 
When a hole is being drilled, be sure the twist 

drill is positioned at a right angle to the surface, 
otherwise it will not cut evenly and will tend to 
creep. Also, no more pressure should be ex- 
erted than is needed to make the drill cut, es- 

pecially if it is a small drill. Too much pressure 
might cause the drill to bend and break. If an 

electric drill is being used, it should be held 

firmly with both hands. 
A suitable lubricant should be used to mini- 

mize wear on the drill and to make cutting easier. 
Oil should be used when steel is drilled. Indus- 
trial alcohol or paraffin wax should be used with 
aluminum and plastics. The wax will prevent 
aluminum chips from clogging the cutting edge 
of the drill. Plastics heat up and soften when 
holes are drilled in them. This may be minimized 
by using a slow speed (this rules out the use of 
and electric drill) and by drilling the hole a few 
steps at a time, rapidly backing out the drill be- 
tween each step before the chips have had a 
chance to re-harden and bind the drill. 
When a hole is nearing completion, there is 

a tendency for the drill-point to catch, after 
which it will suddenly break through the metal. 
This catch can sometimes be felt and the pres- 
sure should be lightened so the drill chuck will 
not slam against the surface with a sudden im- 
pact. If the hole is being drilled in an assembled 
piece of gear and if wiring or components are 
located behind the proposed hole, place a piece 
of metal or wood behind the surface to prevent 
damage. The scheme shown in fig. 3 may also be 
used. 

Fig. 3—A piece of stiff plastic tubing, slipped over the 
twist drill, will limit the depth of the latter through the 
rear of the material and prevent its damaging internal 

components, 
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Finishing the Hole 

After a hole has been made, sharp edges « 

burrs will be found at the back of it. The 

should be removed with a dull penknife, fil 

hole scraper or deburring tool (See “Speci 

Tools”). 
A % inch drill rotated by hand makes a co 

venient tool for de-burring holes, but if maz 

holes are to be smoothed off, it might be mo 
comfortable to use it with a carpenter’s brac 
A file will often leave unsightly file marks ov 
a large area of the surface. If one must be us¢ 
to reach a hole which is inaccessible with oth 
tools, it should be a half-round one, the flat si 

of which curves up slightly near the tip. Th 
part of the file should be used to concentrate 1 
work just at the area of the hole. 

If a hole has drifted slightly away from i 
desired location, it may have to be enlongat 

or enlarged to fit a certain dimension. The latt 
may be done with a larger size drill. Elongatic 
may be produced by filing or by using the dr 
again, this time slightly rocking it back a1 
forth in the desired direction. 

If a proper drill is not available for making 
large size hole,a quarter-inch one should be ma 

first, and then enlarged with a reamer, as d 
scribed earlier in “Tools.” An alternate method 
that of using a round or rat-tail file, but this m: 
be tedious and also may result in a non-unifor 
hole. As with a drill, a hole which has be: 
reamed or filed may require de-burring. 

Holes which are made with large drills a 
sometimes easier and better done in sever 
steps, starting with 4” and using a 1/16” | 
1/8” inch larger size for each succeeding ster 

Use of Drill Press 

When a drill press is used, the same gener 
procedure should be used. Small holes may 
drilled while the material is held by hand « 
the drill press table. For large holes and f 
drilling in very small metal pieces, the mater: 

should be clamped to the table, in order to p1 
vent its spinning around. This also prevents t 

piece from wobbling around which result 

A C 
/ \ 

(=) NA 

Fig. 4—Use of a guide for accurately drilling h 
through the diameter of rod or tubing. The guide, 

, is made of 14” to 12’ thick piece of round or squi 
metal equal to the diameter of the rod, B, which is 

be drilled. A hole, C, of the desired size is dril 

through the center of A and is used to center and gui 
the drill when the parts are held in the vise as shov 
A particular tool (Center-Tru Jigger) designed for 1 

operation is also available. See “Special Tools.’ 



chattering and in a hole which is not entirely 
round. Instead of clamping a large piece of ma- 

terial when it is drilled, it may be prevented 
' from spinning, by resting one edge of it against 

the left side of the drill-press column. 
F : Small or round-shaped parts may be held 
is securely and accurately positioned in a table-top 
' or drill-press vise. V-shaped blocks are usually 
' supplied with this type vise to hold round stock. 

Accurate alignment of holes drilled through 
___ the sides of solid round stock or tubing may be 

_ obtained with a drill-press vise using the scheme 
_ shown in fig. 4. This will be handy for making 
set-screws holes in collars and couplings or for 

_ wire leads in plastic coil forms. A less accurate 
_ method is shown in fig. S. 

_-File flat , 
Fig. 5—A less accurate method 
of drilling through round ma- 
terial. A small flat is filed at the 
desired location for the hole and 
a starting hole made with a cen- 
ter punch. Drilling is done with 

“Round the work lined up by eye. 
Stock 

Holes Larger Than One Inch 

Round holes from 4%” up to 3” in diameter 
may be made using chassis knockout punches 
as described elsewhere. If a correct size punch 

- is not available, the next smaller size can be 

used and the hole afterwards enlarged using a 
half-round file. A reamer also may be used for 

_ holes up to about one inch. 
Holes larger than one inch may be made using 

- acircle cutter. The hole-saw type may be used 
__ with a brace, electric hand drill or a drill press. 
_ The material to be cut should be placed on a 

. flat piece of wood, so that when the cutter 
_ breaks through, it will not mar the bench top. It 
_ also should be clamped securely. 

' A correct size pilot hole must first be made to 
_ guide and hold the saw in position. The pilot for 
most circle cutters is a twist drill at the end of 

the tool, which makes its own pilot hole. Part 
- of its shanks afterwards is the bearing surface 
_ needed for guidance. The tool should be used 
_ with its shank perpendicular to the surface to 
allow all the saw teeth to come in contact with 

_ the material at the same time. Plenty of lubricant 
_ should be applied during the work. The job will 
_ be easier and neater if the hole is cut part way 

_ through the material, and the remaining cutting 
- done from the other side. 

Fly Cutter 

re Before a fly-type of circle cutter is used, a 
circle of the desired size should be scribed on 
_ the material at the proper location, with a start- 
4 ing point made by a center punch at the middle 
of the circle. The fly cutter should be used only 
in a drill press with the material backed up by 
apiece of wood and clamped tightly to the crill- 

_ press table, 
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(A) 

Fig. 6-(A) Setting up the fly cutter. Dimension b should 
be adjusted so that a is slightly greater than the thick- 
ness of the metal-to insure the pilot drill’s bearing on 
the smooth part of the pilot drill shank. Less strain 
will be placed on the cutting blade also. Dimension a 
should be adjusted according to the radius of th 
desired hole. ; 

(B) Side view of cutting blade used for steel work. 
X is the front of the blade which should be flat. Arrow 
indicates the direction of rotation.. 

(C) Side view of cutting blade used with aluminum. 
The front side Y should be ground to provide a slight 
back angle so that the metal clips will not stick to the 
blade and hinder the cutting. 

A pilot hole will have to be made first. Then, 
with the fly cutter motionless and set in the pilot 
hole, its arm should be adjusted for the desired 
hole dimension, using the scribed circle as a 

guide. See fig. 6. The drill press should be run 
at a very low speed and plenty of lubricant 
should be used. The downward pressure on the 
drill-press lever should be no more than needed 

for the cutter to do its job. Cuts may be made 
from both sides of the material as suggested — 

earlier. Keep hands clear of the fly cutter and 
use protective eye goggles if possible. 

Large holes also may be made by drilling 
small holes around the inside circumference of 
the proposed hole, after which the center may 
be knocked out with a hammer or pried loose 
with a screwdriver. The edges are then smoothed 
down with a file. See fig. 7. 

Center. punch “= Pilot holes 

Fig. 7—Large holes may be made by drilling a series 
of smaller holes around the circumference and then 
knocking or prying out the center piece. Dimension a 
should be slightly more than the radius of the drill 
and dimension b should equal the diameter of the drill. 
The locations for the holes should be made with a 
center punch as atc, drilled with a small drill as at d 

and then completed with the larger drill as at e. 
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Fig. 8—Making a rectangular cutout. Holes should be 
made at corners using a square or round chassis knock- 
out punch or several smaller size drilled holes. A 
hacksaw may then be inserted through the holes and 
used to cut the.remainder of the material in the direc- 
tions indicated. Corners may be trimmed afterwards 

if needed. 

Cut 

Rectangular Holes 

Rectangular holes may be made using the 
method just described, but since this is rather 
tedious, other means would be better. 

One method is that of making suitable holes 
at each corner of the proposed cutout, using a 
drill ora chassis punch, and then inserting a 
hacksaw or a keyhole saw through the holes, to 
cut out the rest of the material as shown in fig. 
8. If a large square hole is to be made, a circle 

cutter may be used to cut out the center area; 

the remainder near the corners can be sawed 
or filed out. 

A convenient method for making the entire 
cutout is that of using square chassis-knockout 
punches as described later. 

Another simple means of making all sorts of 
odd-shaped holes is the use of a “nibbling” tool, 
described in “Special Tools.” All it requires is 

a 7/16” starting hole in which it is inserted. It 

is then moved along the surface as it bites out 

about 1/16” x %4” bits of metal. This sounds 

like a slow process; however, such is not the 

case, for the bites may be made rapidly. Four 

inches of 1/16” soft aluminum may easily be 

cut in less than one minute. 

Panel Holes 

When holes are to be drilled which line up 

with both a panel and the front of a chassis, it 
is best to first mount the panel on the chassis 
and then drill the holes in both pieces at once, 
to ensure perfect alignment. When this is done, 
the panel may be secured to the chassis with 
several screws or with a pair of C-clamps. 

When two clamped pieces are drilled at the 
same time (especially for large size holes), the 
pieces are often sprung apart by the burr at the 
rear of the first piece. It may be more desirable, 
then, to make only small pilot holes through 
both joined pieces, after which the pieces may 
be separated and the larger holes made indi- 
vidually. If the holes should not quite line up 

or should make it difficult to install a component 
through them, a slight touch-up with a taper 
reamer, after the panel is fastened to the chassis, 

should correct the difficulty. 

Precautions 

Besides those already mentioned, the follow- 
ing precautions should be heeded: 

1. Never leave the key in a drill chuck, 

even for a moment. Inadvertent starting of the 
drill will cause the key to fly off, possibly injur- 
ing the operator. 

2. Do not wear a necktie during drilling work. 
It may get caught in the drill. 

3, Do not rush the work or overheat the 
material and drills. 

4. Remove hole burrs as soon as possible. 

Using Chassis Knockout Punches 
HASSIS knockout punches are used for 

C making various shapes and sizes of holes 
in chassis and other sheet metal surfaces 

of steel up to 1/16” thick or of aluminum up to 
1/8” size. Those punches with which we are con- 
cerned are hand-operated devices for use in the 
home or electronic workshop. 
Commonly used punch sizes are: = 
1/2” round for ventilation holes and 1/2 inch 

- grommets. 

5/8” round for 7-pin miniature tube sockets 

and type SO-239 coax connectors. 
3/4” round for 9-pin miniature tube sockets 

and screw-on type electrolytic capacitors, 
3/4” Square for Jones 300-Series chassis con- 

nectors. 

1-1/8” round for octal tube sockets. 
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1-1/4” round for twist-lock type electrolytic 
capacitors. 

The punches may also be used of soft plastics, 
composition board, bakelite, etc. However, a 
test cut should be made first to see if the material 
will crack. 

Round punches often are called socket 
punches because they mainly are used to cut 
holes for tube sockets. However, they are also 
useful for making holes to mount electrolytic 
capacitors, for feed-through bushings, grommets, 
yentilation, meters, coax connectors, for corner 
cutouts on rectangular holes, efc. 

A 1/2”’-diameter round punch will make a 
clean hole without effort when the user’s facili- 
ties are otherwise limited to making holes no 
larger than 1/4” diameter with an electric hanc 



_ Fig. 1—Disassembled chassis knockout punches. Round 
_ model is at the top. The parts are, from left to right: 
Va punch, die and take-up screw. The parts for the square 
a _ punch at the bottom are, from left to right: take-up 
ne nut, punch, die and lead screw. 

hey 
a drill. Other round-type punches are made for 
cutting key- or D-shaped holes to prevent rota- 

_ tion of retainer ring-mounted sockets. 
Square-shaped punches, of course, are used for 

making square holes which may be needed for 

= type power plugs, transformer cutouts, 
miniature relay sockets, etc. 

Using the Punch 

_ After locating the hole to be punched, mark 
the center of the hole with a center punch. Next, 
drill a clearance hole for the take-up screw 

' through the center point. The screws usually 
are 1/4”, 3/8” or 3/4” in diameter, but the hole 

_ preferably should be made 1/32” larger. This 
_ permits easier removal of the cut slug from the 
~ drive screw. 

Note: Before the tool is used, the screw and 
_ the punch threads, the underside of the screw 
“head, and the working surfaces of the punch 
should be lightly lubricated. 
rg Place the punch drive screw through the hole 

of the die. The recessed side of the die must be 
toward the metal. The drive screw should then 
be passed through the clearance hole in the 

chassis and screwed into the punch which is 

postitioned with its cutting edge toward the 

- Fig. 2—Punch assembled through pilot hole on piece 
of metal and held in vise clamped to parallel flat edges 
on the punch. Where space does not permit use of vise, 
the work may be held by hand. The punch will not 
‘rotate during the operation, because it bites into and 

locks against the metal. 

~ 

OO 

CHASSIS PUNCHING 

metal. See fig. 2. Tighten the drive screw by hand 
until the cutting projections on the punch bite 
into the metal surface. 

Next, turn the drive screw with a wrench. This 
draws the two sections of the tool together until 
the metal is cut through. The wrench should fit 
snugly on the head of the drive screw to prevent 
damage to the corners of the head. 

The punch is shaped so that only small sec- 
tions of the material are cut out at a time in a 
scissors-like manner. Two separate snaps will 
be felt as the final cuts are made indicating the 
completion of the job. 

The finished hole will have a smooth and 
slightly rounded edge on the side of the material 
where the punch part of the tool was used. The 
side where the die was held usually will have 
a sharp edge which may be smoothed off with 
a half-round file or a dull penknife, if necessary. 
Where circumstances permit accessibility for 
operating the take-up screw when the hole is 
being made, the punch part should be placed on 
the side where the smoother edge is preferred. 

Before using the punch again, remove the 
drive screw from the die and knock out the 
metal slug. If the slug sticks, it can be easily 
removed by tapping the take-up screw or screw 

driver through the center hole of the die. 

Enlarging a Hole 

A situation may arise where an existing hole 
must be enlarged, as often happens when a 
change is to be made from a 7-pin miniature 
socket to a larger one. The larger opening, of 
course, may be made with an appropriately 
larger punch, but the punch must be correctly 
centered if the new hole is to come out in the 
same spot. The dies of some of the round chassis 
punches are marked with guide lines every 90 
degrees around the die. These should be lined up 
with similar reference lines marked across the 
existing hole in the material, as shown in fig. 3. 
Where no guide lines are provided on the die, a 
circular line having a diameter slightly greater 
than that of the die may be marked around the 
edge of the old hole. The die is then centered in 

this circle. 

Fig. 3—When an existing hole is to be enlarged, the 
knockout punch may be properly centered over the 
hole by means of right-angled guide lines. See text. 

November, 1963 e CQ e 49 



12" Viiaina 4 abun Bate 

Sa eS a 

rye 

Ty yen gp ee gh a ea een ean: Te Ta Ba NY CPE DeLee ee oa 

TOOLS & WORKSHOP 
" 
$ dia. clearanc

e hole 

Fig. 4—When a square punch is too small to make a 
particular size hole, it still may be used by cutting 
away a bit of the initial hole a step at a time, as 

indicated by the 2nd, 3rd cuts, etc. 

Punching Square Holes 

Square holes are made in much the same 
manner as are round ones, except a take-up nut 

on a lead screw is used in place of a take-up 
screw to draw the two parts of the tool together. 

Before a square punch is used, mark the out- 

line of the desired hole on the material to be 
cut. Next, drill the lead screw hole at the exact 

center of the opening to be cut. The upper part of 

the lead screw is square shaped and requires a 

Metal Painting 
ETAL may be finished with applications of 

M various types of paint or by a chemical 
etching process. Aluminum parts such as 

chassis, boxes, brackets, shields and even panels, 
often are given a neat looking natural satin-like 
finish by a chemical process readily done in the 
small shop. It is especially desirable if the pol- 
ished surface of the aluminum has been marred. 

All that is needed for the job is ordinary 
household lye dissolved in water and a suitable 

container to hold the solution with the alumi- 
num part immersed in it. 

Procedure 

Before the metal component is etched, it will 
be best to drill any necessary holes in it; other- 
wise, the new finish may become scratched dur- 
ing layout and drilling work. Bent pieces also 
should be formed first. 

It is important that etching work be done in 

a well-ventilated area, preferably out of doors, 
because poisonous gas fumes are given off by 
the solution as it works. Another precautior is 
to make certain that the solution does not come 
in contact with hands, clothing, furniture or 
painted surfaces. 

The lye, which comes under a variety of trade 
names such as Lycons, may be purchased at any 

household-goods store or supermarket. It should 
be mixed with warm water in a pan or bowl 
made of glass, earthenware, enamel or porce- 
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clearance hole of 12” diameter which may be 
cut out with a round punch if drilling this size 
hole is not convenient. 

When assembling the tool to make the hole. 
place the punch part on the side of the material 
with the outline of the square hole marked on it 
Hold the punch in the proper position by hand 
until the drive nut is tightened enough to bite 
into the metal. Release the die and it will re- 
main in place during the remainder of the punch- 

ing operation. 
If a square punch is not large enough to make 

a particular size hole, it still may be used for the 
job simply by cutting away a bit of the initial 
hole a step at a time. See fig. 4. If the desired 
hole is large enough, two or more square holes 
may first be made within its bounds, after which 

any necessary nibbling can be done. 

Storage 

Before storing chassis punches, wipe ther 
lightly with oil to prevent rust. To protect the 
cutting edges of the tool, leave one of the meta! 
slugs in the die and assemble the tool with the 
drive screw drawn up finger tight. Another way 

is to place the disassembled parts separately ir 
a wooden rack in which cutouts have been made 
for the individual parts—_-W2AEF 

and Finishing 
lain of sufficient size to allow the aluminun 
piece to be completely submerged. A large basir 
or dishpan will usually do. An aluminum uten 
sil should not be used. 

About one tablespoon of lye will be needed fo 
each quart of water. A piece of wood should b« 
used to stir the solution until it is thoroughh 
mixed, after which the aluminum should bi 

immersed in it. Foaming bubbles will appea 
around the metal as the chemical action take 
place. With certain shaped parts, the gas whicl 
is generated may tend to lift the piece out o 
the solution, in which case the part should b 
re-oriented so this does not happen. After abou 
30 minutes, the material should partly lifted ou 

of the solution to see if it has been sufficientl 

etched or “satinized.” If not, allow more tim 

in the solution, checking periodically until th 
desired finish is obtained. 

The aluminum should not be left in the solu 
tion any longer than needed, since this will resul 
in a considerable loss in thickness of the materia 
and any holes will be enlarged quite a bit. 

A black coating will be found on the mete 
when it is removed from the solution. Thi 
should be wiped off immediately with a rag an 
cold water. Make sure that the coating is cleane 

out of corners and from the inside edges of an 
holes in the part. A solution of vinegar an 
water will further clean the piece and neutraliz 
any further chemical action. 



Le Fig. 1—Newspapers are spread over the working area 
_ during spraying. The part being sprayed is placed 
i on top of thumb tacks which are stuck in a block of 

wood. This raises the material above any surface which 
_ otherwise may stick to it along the edges. The sprayer, 
which in this case is an Aerosol pressurized can of 
| paint, is held at an angle and at a distance from the 

work which will result in an even coating of paint. 

If the metal part is too large to be completely 
‘submerged during the work and a larger con- 

_ tainer is not available, the piece should be 
_ Totated from time to time, so that each section 
t will be immersed for equal periods of time in 

order to obtain an uniform finish. When this is 
A one, any black deposit exposed to the air should 

be wiped off to prevent staining the metal. 
After an aluminum panel has been etched, it 

is best to protect its surface from dirt and hand 
- smudges by spraying with clear lacquer. 

; 
_ Whether to use enamel or lacquer must be 
_ decided before painting. Lacquer dries fast and 
_ results in either a dull or semi-gloss finish, de- 

_ pending on its consistency. It can also be made 

Paints 

to produce a “Hammertone” finish which gives 

a mottled-color effect similar to a stippled finish. 
This is not only attractive but also tends to cover 
up scratches or other blemishes on the material. 

“Due to the quick-drying properties of lacquer, 
difficulties due to settling dust usually are not 

_ experienced. When it is to be applied to most 
surfaces, especially polished aluminum, a primer 
fe or undercoating should be used to provide a firm 
€ bond. 

_ Enamel produces a glossy finish and when 
thoroughly dry, it is harder than lacquer and 

therefore is less subject to scratching. Some 
enamels are “quick-drying”, nevertheless, the 
‘time required for drying is longer than that for 

_ lacquer, so precautions must be taken to prevent 
dust from settling and sticking to the fresh paint. 
Enamels sometimes adheres fairly well to sur- 

_ faces which have not been given a primer coat 
_ provided the surfaces have otherwise been prop- 

“erly prepared. To be safe, the application of a 
primer is recommended. 

_ Another type of paint produces a crackle or 
wrinkle finish which often is used on commercial 
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Because you've got to SEE it to BELIEVE it 
....We will send you a FREE sample! 

‘ atant letter: 

A REVOLUTIONARY NEW 

METHOD FOR MARKING 

ELECTRONIC EQUIPMENT 
“Instant Lettering’’ brings you the newest easiest way to 

get professional lettering instantly on all electronic equip- 

ment, drawings, schematics, etc. NOT A DECAL... NO 

WATER. ..NO TAPES ...NO SCREENS ... NO EN- 
GRAVING. Transfers instantly to practically any surface: 

. looks like printing. 

AVAILABLE IN TWO KITS 

TITLES FOR ELECTRONIC EQUIPMENT 

.. this set contains 24 sheets .. . thousands of preprinted 

titles . . . researched to give you up to 25% of all elec- 

tronic panel marking. For labeling, marking, titling all 

electronic control panels and drawings, etc. 

VU VERNIER VIDEO VIBRATE 
Actual size 

No. 958 — Black... $4.95 No. 959 — White... $4.95 

TERMINAL & CHASSIS MARKING KIT 
. 24 sheets of all the necessary letters, letter combina- 

tions and numerals for marking chassis, printed circuit and 

terminal boards, rotating components, etc. 

TP TP TP CRCR 94 95 96 97 98 
Actual size 

No. 966 — Black... $4.95 No. 967 — White... $4.95 

SEND FOR FREE FOLDER AND SAMPLE 

THE DATAK CORPORATION 
67 31st Street * Guttenberg, New Jersey 

For further information, check number 23, on page 158 
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The THIRD HAND was developed to help you make better 
solder joints with less frustration, less solder, less time. A 
major radio manufacturer made time and motion studies and 
adopted it for their production lines, wiring their famous 
equipment. 

No more makeshift ways of holding the solder, the solder- 
ing iron and the wire or component; now it’s a simple two- 
handed operation. Solder feeds from either a hunk or the roll, 
being automatically de-kinked. You’ll have far fewer burned 
or overheated connections, too. 

Tips are provided for both the #18 and #22 iron for neat, 
small joints. Send for full information and pictures. 

Order must state that you are a radio 
Amateur. Ten-day money-back guar- 
antee. You must be satisfied................ 

(Price does not include Soldering Iron) 

P.O. BOX 2155 8© SANTAFE,NEW MEXICO 

For further information, check number 7, on page 158 

VHF FOR THE RADIO AMATEUR 

You can’t afford to be without this 
dynamic new handbook designed with 

the VHF amateur in mind. Filled from 
cover to cover with all new and orig- 

inal construction material presented so 

that you can understand it. Written by 
Frank C. Jones W6AJF, nationally ac- 

claimed for his WHF _ pioneering. 

Available now for only $3.50. 

Use order blank on page 140 

NEW 6-IN-1 CHASSIS PUNCH! | 
Designed for the electronic workshop 

Now... Punch 6 popular 
hole sizes with one punch... 
octals, 9-7 pin, phone jacks, 
pilot lights, etc. Easy to use— 
no turning, twisting or vise 
required. Sizes 1¥”’—1’/— 
A — WA, "Has 

hardened dies and punches 
for long life, Plated to resist 
rust and corrosion. 14 pes., 
packaged in handy storage 
tube. 

Wet., 2% Ibs. Amateur Net $4.98 U.S.A. 

ORDER FROM YOUR WHOLESALER—OR DIRECT 

For mail order include postage for your zone 

PUNCHES DIVISION 

OF ROWE INDUSTRIES 
P.O. BOX 415 TOLEDO, OHIO 43601 
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gear. Although it may be applied in the small 

shop and be air-dried, a much finer job results 

when the drying is done by baking. This might 

not be feasible for the home worker. Also, the 

rough surface of a crackle finish is harder to 
keep clean, as dust settles in the crevices of its 

surface. 

Preparation of Surfaces 

Metal surfaces must be properly prepared 
before paint is applied. The surface should be 
slightly roughened with fine sandpaper to pro- 
vide a granular base for good adherence of the 

paint. Etched surfaces already will have this 
finish. All dirt and dust should be removed and 
the metal should be washed clean using a sur- 

face conditioner or thinner for the type of paint 

to be used. 

Work Area 

A work area should be selected which is free 
from dust. It should be well ventilated because 

many paints give off toxic fumes which could 
be harmful if inhaled. In addition, the paints 
are inflammable and therefore should not be 

used near an open flame. 

Method of Application 

Paints may be applied either by brushing o1 
spraying. Most enamel paints may be brushec 
on, but because of its very fast drying qualities 
lacquer is best sprayed on. Application by brust 
often leaves brush marks and an uneven finish 
In either case, the spraying technique generally 
produces a more satisfactory result and it is ar 
easy and rapid method of application. 

Professional spraying is done with a spray 
gun which operates from compressed air, gener. 

ally obtained from a separate air compressor 
The air is fed through a valve and nozzle 
mounted on top of a jar which holds the paint 
The air, which is controlled by a hand-operatec 
trigger valve, forces the paint through the nozzle 

to provide the spraying action. The nozzle is ad: 
justable for optimum operation, depending or 
the type of paint and its consistency. 

A low-cost device for the home-user is at 
electric sprayer which employs a vibrator mech 
anism instead of externally obtained air pres 
sure. A vacuum cleaner spray attachment alsc 
may be used with a reasonable degree of suc 

cess, but one of its drawbacks is that the aii 
blast is so great that it will tend to blow awa‘ 
the object being painted, unless it is heavy. 

The most popular method of paint sprayin; 
for the do-it-yourselfer is the use of a pain 
supplied in an Aerosol pressurized containe 
equipped with a spray nozzle. It may be usec 
by itself for spraying the liquid. The cost for ; 
given amount of paint may run slightly highe 

.than otherwise, but it can be well worth it fo 

the small shop-worker who may do only occa 
sional paint jobs, because of the convenience i 
aflords and because an investment in a sprayin: 
outfit is not required. 

The Aerosol can is ready to go at any tim 



with no Picoial preparation required. No paint 
has to be separately mixed or poured and after 
the job is completed, cleaning of a sprayer or a 
container jar is not necessary, thus doing away 
with messy procedures. Aerosol cans are avail- 

able either with lacquer or enamel paints in a 
wide variety of colors and types of finishes. Spe- 
cial primers also are obtainable. Electronic, 

hardware and auto supply stores will be found 
~a most convenient source of pressurized cans of 
paint. 

x Doing the Work 

Overlapping pieces of newspaper should be 
"placed on a table, bench or floor in the chosen 
work area. The part to be sprayed should be 
“placed on the papers, but lifted slightly above 
them to prevent their sticking when the new 
peaint runs around the bottom edges. Small blocks 

of wood may be used to raise the object. They 
should be placed under and away from the 

ottom edges. A single piece of wood, with sev- 
eral thumbtacks stuck into its top surface, may 

_ be handier to use. See fig. 1. 
_ The sprayer and the paint should be pre- 
"pared and used according to the instructions 
Bearnished. In this regard, it should be kept in 
mind that a primer undercoat will most likely 

have to be used first. Also, just prior to the actual 
work, the object should be gently wiped clear of 

y dust which may have settled upon it. 
_ Im general, to get an even coat without bub- 

' bles, the spraying will best be done at an angle, 
from a distance of from 8” to 24”, depending on 
the type sprayer and the consistency of the paint. 

A sideward back-and-forth motion, going past 
the sides of the object each time, should be used. 

a from the rear or top of the object and 
gradually work toward the front or bottom. It 

' is also best to have the object lie flat when pos- 
"sible in order that the paint settle out smoothly 
and avoid runs. 
_ The spray nozzle should not be held too close 
to the object and the paint should not be sprayed 

“on too thickly; otherwise it will tend to run, 
es or form globs on the surface. Also, the 
‘sprayer should not be held above the object as 
globs of paint may drip onto the surface. 

a piece of newspaper may do. 
_ After the part has been painted, sufficient time 

hen turned around. Of course, if the underside is 
to be done, it must be quite dry before it is 
turned over onto one of its fresh-painted sur- 

aces. 

Sufficient time for drying also must be allowed 
fore the painted part is otherwise handled and 

New PS88 all-screwdriver set 
rounds out Xcelite’s popular, 
compact convertible tool set line. 
Handy midgets do double duty 
when slipped into remarkable 
hollow ‘‘piggyback’”’ torque ampli- 
fier handle which provides the 
grip, reach and power of standard 
drivers. Each set in a slim, 
trim, see-thru plastic pocket case, 
also usable as bench stand. 

PS88 
5 slot tip, 
3 Phillips 
screwdrivers 

PS7 
2 slot tip, 
2 Phillips screwdrivers, 
2 nutdrivers 

PS120 
10 color 

coded nutdrivers 

WRITE FOR CATALOG SHEET N563 

® 

XCELITE, INC. * 62 BANK ST., ORCHARD PARK, N.Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 
For further information, check number 25, on page 158 
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TOOLS & WORKSHOP 

Fig. 2—Application of a decal using the combination 
square as an alignment guide. The decal has been 
moistened, slid off its backing and is being positioned 

with a penknife. 

assembled with other components. For lacquer, 
the time will amount to an hour or so while for 
enamel, even the quick-drying type, it will be 
about 24 hours. 

After the work has been completed with a 
spray gun, any paint that is left over should be 
poured out of the spray jar, after which a bit of 
paint thinner should be placed in it and sprayed 
to clean out the nozzle. If an Aerosol can has 
been used all that is required for keeping it 
clean for the next job, is to turn the can upside- 
down and make a few squirts with the nozzle. 

Decals 

Manufactured equipment is provided with let- 
tering on it for the identification of its various 
functions and controls. This is done by engrav- 
ing, silk screening or with stamped nameplates. 
These methods are beyond the scope of the 

home-constructor and the cost of having such 
work done outside is rather high. Fortunately, 
this is not necessary because easy-to-apply decals 

are obtainable. The use of these will give a com- 
mercial-like appearance to the home-built equip- 
ment. 

Decals are available in a wide selection of 
complete titles for all sorts of equipment cate- 
gories and functions. Individual letters and 
numbers also are obtainable. The titles, which 
have either white or black lettering, are furnished 
on a sheet of clear thin plastic-like film secured 
to a paper backing. The desired title is cut and 
immersed in water or special liquid until the 

— title can be slid off the protective backing and 
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Decal —~ 
Numerals 

a Scriber tmorks 

+80 

Fig. 3—Guide points for lettering around a selector 
switch may be obtained by a small indented mark 
made with the point of a scriber opposite the knob 

index for each position of the switch. 

transferred to the required spot on the equip- 

ment. 

When this is done, it will be found helpful to 
first moisten with water the spot where the decal 
is to be placed. This enables the lettering to be 
easily positioned without tearing the thin film. 
Excess water can be absorbed with a blotter 
later. During the application the decal should be 

handled with tweezers or on the flat surface of 
a penknife blade with which it is moved into po- 
sition. A combination square will serve as a 
guide for lining up the lettering. See fig. 2. Re- 
member, care must be used to make sure the 

title is kept moist as it is moved into position 
otherwise it may tear apart. After the decals 
have dried overnight, they should be coated with 
a thin layer of clear Krylon, lacquer or clear 

finger-nail polish. 
Where lettering is to be installed around a 

selector switch, guide points may be useful. A 
small indented mark made with the point of a 
scriber opposite the knob index for each posi- 
tion of the switch will do. See fig. 3. 
There is another method of lettering available 

which is simple, instant and which does not re- 
quire a liquid. This is the dry-transfer or instant- 
lettering system called Letraset, made by the 
Datak Corp. All that is needed is a little pressur 
to transfer the lettering from a translucent fil 
to the surface of the equipment. Other advan 
tages of this method are that the titles may 
positioned more easily, the application of indi- 
vidual letters and numerals can more readily b 
made and just the lettering alone is applied t 
the surface, leaving no trace of an adhesive an 
thereby resulting in a real professional-lookin 
job. Black or white lettering is available. 

Fig. 4—Application of dry trans 
fer, or instant-lettering, only re 

quires a small amount of pressur: 
applied with an implement suc 
as a ball-point pen as shown a 
left. Transfer sheet is then lifte 
away and the lettering adhere 

to the surface (right). 



é Standard Type soldering irons. Pictured from 

pencil iron with interchangeable screw-in 

a 40-watt pencil iron with %4” tip (Hexagon 

- Both of these irons are suitable for most 

» the bottom is the Oryx sub-miniature iron 

EFORE any soldering work is done, a suit- 
B able iron should be selected according 

to the type of work involved, ease of 
handling, individual preferences and cost. 

A small standard iron, having a power rating 

between 25 and 60 watts, will be suitable for 
light duty applications such as soldering small 

- wire leads to terminals and for general electronic 
work. Some of these irons, which are very slen- 
der, are called pencil irons. They heat up faster 
than larger irons, requiring an average of about 
144 minutes, and will be found most handy for 
use in the intricate confines often encountered 
in electronic equipment and especially for use 
on printed-circuit boards. 

These irons also are very lightweight (2 to 6 

ounces) and thus reduce fatigue when the work 
is done continuously over long periods of time. 
Some of them have interchangeable tips of dif- 
ferent sizes and shapes for various applications. 

Standard soldering irons remain heated con- 
tinuously during the period of work. The tips 

_are usually made of copper; however, there are 
specially plated tips which will stand up better 
under continuous duty, and so are often desir- 
able, especially for small size tips where a high 
degree of heat is produced in a small mass. 

For general use, a %4-inch size chisel- or 
pyramid-shaped tip will be suitable. It also may 
be used for printed-circuit work but a 4%” tip 
would be more desirable in this case. Some of 
the smaller irons have an insulated flange or 

sleeve near the center of the body which will 
allow the tool to be placed anywhere on the 

__ bench without danger of burning it but a stand 
would be desirable to prevent accidental contact 
of the hot tip with other objects. 

For heavier duty work with sheet metal or 
e with parts having a large mass, a heavier duty 

standard iron should be used. Sizes from 100 to 
700 watts are available, but one around 150 
watts will suffice for most needs. Heating time 
for the larger irons runs upwards of 5 minutes 
or so. 

the top: 300 watt iron for sheet metal work, 

tip and heating element (Ungar Model 776), 

#£24S) also available with Ye” and 3%” tips. 

electronic work including printed circuits. At 

for extra fine work. 

Soldering Techniques 

Soldering Gun. Weller Model 8200, 100-150 watt dual 

heat. Spare replaceable tip is shown below. 

Soldering Guns 

The soldering gun is a very popular tool be- 

cause it is virtually an Instant-heating device (re- 
quiring about 5 seconds). It can be turned on and 
off with a trigger switch as needed, so it offers 
a convenience not found with other irons, par- 
ticularly for service work, for occasional solder- 

ing or for use during short assembly jobs. It also 
cools rapidly, so a waiting period is not necessary 
before it can be stored away safely, and the dan- 
ger of accidentally burning other objects when 
it is set on the bench, is minimized. The on-off 
feature goes a long way toward keeping the 
electric bill down with work of long duration. 

Soldering guns are heavier than smaller irons, 
weighing from 1 to 3 pounds, and they are some- 
what bulky. Most of them are quite well bal- 

anced and are handy to use, since the working 

end is small enough to allow its use in tight 
areas. The tip also may be bent, if needed, to 
reach into difficult places. In addition, plated 
and various shaped tips can be had for particu- 
lar needs. One or two small lamps are mounted 
on the main body and are focused to light up 
the area around the end of the tip to enable one 
to see the work in dimly lit confines. 
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Soldering guns are available in various powe 
ratings from 90 to 275 watts. Some are obtain 
able with a dual-heat feature which provide 
extra fast heating and two selections of opera’ 

ing temperature. A 100 watt gun or a dual he 
100-150 watt model will be adequate for mos 
electronic soldering in the home workshop. 

The soldering gun can be used for printec 
circuit work if extreme care is taken. Howeve: 
its use is not recommended because of the po: 
sibility of damaging the boards due to excessiv 
heat from the gun. The use of a small pencil iro 
is preferable for this type of work. 

Instant-Heating Iron 

Another type of soldering iron is the on-o 
instant-heating iron which is similar to a solde: 
ing gun, both in operation and appearance. | 

combines some of the advantages found in bot 
the gun and the small size iron. A solderin 
“pistol” has recently been introduced which — 
also similar. Both types are lighter in weigl 
than a gun, the pistol weighing 1 pound and th 
instant iron 8 ounces. Their working ends and ti 
are much like that of a pencil iron. A workin 
light is also included. These irons are comfor 

able to use, are nice for reaching into small arez 
and are handy for printed-circuit work. 

Selection of Solder 

A good grade of solder should be selecte: 

which for electronic work, should have a tin-t 

lead ratio of between 60/40 and 45/55. A #1 
gauge size generally is used, but a #18 gauge 
handier for delicate work with printed circuit 
Only solder designed for use on electronic equi 

ment should be used since it has a special co: 

of non-corrosive rosin flux. This makes solde 
ing easier and better by removing oxides fro! 

the surface to be soldered and keeps it fro’ 
oxidizing during the work, enabling the sold 

to properly adhere to it. The rosin may be in 
single core or consist of several cores througho' 

the solder as long as it is properly proportion¢ 
with the solder to ensure maximum efficiency. — 

Under no circumstances should an acid fit 
or acid-core solder be used on electronic equi 
ment because it will cause corrosion and w 
eventually ruin the equipment. : 

Solder made of special alloys may be obtaine 
with resin cores, for reducing the wear on solde 
ing-iron tips. | 

Preparing the Iron : 

Before using a soldering iron, the tip shou 
be “tinned”; that is, it should be lightly coat 
with solder to provide a good heat transfer t 

tween the tip and the work. A brand new ir 
may not need any particular preparation pri 
to its initial tinning, except for the possible u 
of a special paste which may have been s 
plied by the manufacturer. 

The copper tip of a used iron which has wo 
away or become pitted and scaly will need cle 
ing or reshaping which should be done wit 



Le Zz 
¥ 
* 
i 

rs 

between the wire and the terminal. 

file stroked lengthwise toward the end of the 
tip, not cross wise. The tip should then be tinned 
immedately. Plated tips should not be scraped 
or filed. 

The procedure for tinning a new or freshly 

cleaned iron is to hold a piece of solder against 
the tip while the iron is being heated for the 
first time, and as soon as the temperature rises 

_ to the point where the solder begins to melt, 
quickly coat all the surfaces of the tip with 

molten solder, before the metal has a chance to 
oxidize. This could occur if the iron should get 
too hot before the solder has been applied. A 
good arrangement is to wrap the tip with a few 

turns of solder before the iron is heated, so 

when the melting point is reached, all the sur- 
- faces will be coated at once. 

Any excess solder should be wiped off lightly. 
A soft cloth or steel wool is often used for this, 

but burned strands may leave a carbon deposit 
which will spoil the tinning or will make re- 
tinning difficult. A wet sponge may be used in- 
stead. Steel wool will wear away a plated tip. 
Another method is to make a quick flip of the 
iron towards the floor to throw off the excess 

- solder. This is a common practice, but care 
_ must be taken to see that shaken-off solder does 

not splatter on a surface where it will do harm. 
It especially should be kept clear of trouser 

legs and one’s socks! 

Preparing the Work 

Parts to be soldered must be clean. Any dirt, 
grease, paint, rust, insulation or oxidization 

must be removed and a shiny surface obtained, 
following which it should be immediately 
tinned, before the air can oxidize it. When large 

surfaces are involved, as may be the case with 

sheet metal work, a very thin film of non- 
- corrosive soldering paste will prevent oxidization 

and facilitate tinning. Hook-up wire and the 
leads and terminals of components usually are 

_pre-tinned and require no further preparation. 
Most electronic soldering jobs will concern 

terminal connections on tie strips, tube sockets 
and other components. Before soldering these, 
a good mechanical connection should be made 

General 

practice with commercial gear is to wrap the 
wire around the terminal several times; how- 

ever, from a maintenance standpoint, this 

makes removal of a connection difficult if it 
should become necessary. A better method is 

E>. to loop the lead, through the terminal hole and 
_ part way around the terminal to form a hook, 

Fig. 1 — Component lead 
passed through terminal hole 
and looped back to form a 
hook, which should be 

crimped using long-nose pliers. 

SOLDERING 

Fig. 2—Temporarily soldered 
connection. Passing the com- 
ponent lead through the ter- 
minal hole, bending it at a 
right angle and soldering it 
in place will make later re- 
moval of the lead easy if this 
should become necessary. 

(hen 
‘a 

crimping it to the terminal with long-nose pliers 
sufficiently to hold it in place by itself, and then 
by making sure it is soldered properly. See fig. 1. 

An exception to this might be in an experi- 
mental piece of equipment where leads are apt 
to be altered, in which case the lead may be 

passed straight through the terminal hole and 
left that way, or bent at a right angle, while the 
joint is made with the hole completely filled 
with solder. See fig. 2. : 

When stranded wire leads are used, it will be 
helpful to twist the end of the wire strands 
together and tin them with a bit of solder to 
solidify them. This makes it easier to insert the 

lead through terminal holes without spreading 
out or tangling the wire strands. 

Soldering Procedure 

The basis of soldering is to get the surfaces 
to be soldered hot enough to melt the solder 
and cause it to flow freely over the work. The 

heat should be applied with the full side of the 
soldering tip placed against the surface, so that 
maximum heating will be realized as shown in 
fig. 3. Also, the heat should be applied simulta- 
neously to all the pieces being soldered together 
at one point. When pieces of different mass are 
involved, the largest area of the tip should be 
placed against the bigger piece, while a smaller 
edge of the tip rests against the lighter piece as 
in fig. 4. This will ensure a more uniform heat 
transfer to both pieces. 
When a soldering gun is used, it must be 

heated before it is held against the parts. This 
may be checked by touching a piece of solder 
to the tip. If it melts, the gun has heated for 
the work. 

A bit of solder should then be melted along 

the edge of the tip where it touches the parts 
to be soldered. This will heat the parts quickly, 
because molten solder transfers heat far more 
efficiently than does bare metal-to-metal con- 

oe 

NOT THIS 

(A) (B) 

Fig. 3—Application of soldering iron to a surface. The 
full side of the tip should be placed against the sur- 
face as shown at (A), not just the point of the tip as 

shown at (B).. 
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(A) (B) 

Fig. 4—(A) Application of the soldering iron to several 
parts. The larger side of the soldering tip rests against 
the terminal lug which has a larger mass than the 
component lead against which the smaller edge of 
the tip rests. (B) Application of the iron to just the 

smaller component lead is incorrect. 

tact. When the rest of the surfaces have been 
heated sufficiently, solder should be applied to 
them until it has flown smoothly and freely 
over and around the joint. No more solder 
should be used than is needed to just cover the 
soldered elements. It is not necessary that a 

large glob of solder cover the joint, but rather 
that it adheres evenly to all parts of the con- 
nection, blending with the metal without any 
abruptly defined borders. The iron should now 
be removed and care should be taken not to 
move the soldered parts until they have cooled 
off. 

A properly soldered joint should have a 
smooth and somewhat shiny appearance. If it 
is grayish with a dull, sandy, grainy or pitted 
finish, sufficient heat was not used, or the parts 
were moved during cooling. The joint is then 
considered a cold soldered one which may even- 

tually break apart or which will result in a high- 
resistance or poor connection. 

Rosin Soldered Joint 

Another result of insufficient heat is the rosin- 
soldered connection. Rosin melts at a lower 

temperature than does solder, so it will flow 

around a joint before the solder. If the solder 
has not had a chance to properly flow, only the 
rosin will hold the joint together. Rosin does 
not have much tensile strength, so the joint 
eventually will become loose. Also, due to the 

fact that rosin is a non-conductor, an electrical 
contact between the parts may not be made. 

If an excessive amount of solder has been 
applied, it will form an unsightly glob or it may 
run down the terminal and cause a short cit 

cuit to adjacent terminals or other parts. This 
can also occur if excessive heat has been used. 
If this occurs, the equipment should be posi- 
tioned so that the terminal is in a horizontal 
plane, or at a slightly backward angle, and the 

soldering iron then used to draw the solder 

back up the terminal. This procedure can also 
be used when it is otherwise impossible to fill 
in a terminal hole with solder if needed. 
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(A) (B) 

Fig. 5—Twisted wires should be heated with the iron 
placed at the lower side as at (A), nof on the upper 

side as at (B). 

Soldering Twisted Wires 

It should be kept in mind that heat travels 
upward and that solder tends to flow towards 
the point where the heat is applied. Thus, when 
it is necessary to solder wires which have been 
twisted together, the tip of the iron should be 
held against both wires at the underside of the 
joint. While this part is being heated by direct 
contact with the iron, the heat will be con- 

ducted upwards through the wires to the top 
side and the entire connection will quickly be 
heated. See fig. 5. A better heat transfer also 
will occur if a dash of solder is first melted along 

the edge of the tip where it makes contact with 
the wires. When the right temperature is reached, 
solder applied to the top of the wire will flow 
down through and around the joint. While this 
occurs, the iron should be rotated towards the 
top to draw up any excess solder and prevent a 
glob from forming underneath. 

This routine should be followed when wires 
are tinned or braided shield is coated. Applica- 
tion of the iron to the top side of the wires will 
tend to hold the heat at this point, resulting in 
slow and insufficient heating of the lower areas 
with poor adherence of the solder. 

Printed Circuits 

A cause of printed-circuit failures is the result 
of poor soldering. Only a little heat, applied to 
just the foil, is needed to cause solder to flow 
over it and around a projecting component lead, 

giving the impression that a well soldered con- 
nection has been made. However, the solder 
will not have adhered to the lead due to lack of 
heat, and a circuit failure is apt to occur. To 
prevent this possibility, the tip of the iron should 
be held against the component lead at the same 
time a smaller part of the tip is held against the 

NOT THIS 

(A) (B) 

Fig. 6—When printed-circuit connections are soldered, 
the tip of the iron should be placed against both the 
component lead and the foil as shown at (A), not to 

just the foil as shown at (B). 
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' A residue of rosin 

foil as shown in fig. 6. The solder should then 
ee applied between the tip and the component 
_ lead. It will then melt and flow onto and adhere 
to both the lead and the foil, making a good 

' connection. Care also must be taken to be sure 
solder does not flow to and make contact be- 
_ tween adjacent foil elements. A good adjunct 

~ to have on hand is a magnifying glass to examine 
_ printed-circuit boards for shorts and poor 
connections. 

is sometimes left on 
printed-circuit boards after the work is done. 
This may be chipped off with a penknife after 

_ the rosin has hardened, or it may be dissolved 
using denatured alcohol. 

Occasionally, equipment failures occur which 
' are of the intermittent or fading variety. This 
_ can be due to a poor solder joint and may be 
extremely difficult to locate. A good way to 

find or remedy the trouble is to “touch up” the 
soldered connections on tube sockets or other _ 

le components in a suspected area. To do this, it 
is only necessary to apply heat with the iron 
and use a slight dash of solder at the same time. 

Use of Heat Sink 

When heat-sensitive components, such as 

' erystal diodes, transistors or plastic-bodied 
parts are soldered, a heat sink should be used 

_ on their leads. The sink is placed between the 
component and the joint so that heat carried 

F 

i 

z possible and with as little heat as needed, follow- 

. 
o~ 
ik: 

; 

up by the lead will be absorbed by the greater 
mass of the heat sink instead of travelling up to 

‘the component and damaging it. Long-nose 

_ pliers, gripped on the lead, are often used for 
‘this purpose, but more desirable devices are 
self-locking tweezers, a pair of “Seizers” or 

- clip- -on heat sinks devised for the application. 
See “Special Tools.” Their use will leave a hand 
free for other uses. 

Tf a heat sink cannot be used during the work, 
the connection should be soldered as quickly as 

ing which a metal body, such as pliers or the 

flat side of a screw driver, should immediately 
be held against the lead to draw any remaining 

heat away. 
When plastic-insulated wire is involved, it 

often happens that heat, which travels up the 
“wire, softens the insulation and makes it break 
away from the wire or curl up. When fabric 
_ insulation is concerned, it may tend to burn at 

the ends. Of course, the obvious remedy is the 
application of.as little heat to the joint as needed 

use of anti-wicking tweezers of the type shown 
in “Special Tools.” These will be especially 
handy during soldering on miniature tube 

sockets and cable connectors. 

Soldering Sheet Metal 

When sheet metal parts are to be soldered 
together, they should be cut out to allow one 

: for soldering; however, a sure-fire method is the 

; 
4 
: 
a 
; piece to overlap the other by one-half inch or 
so, where they are to join. The overlapping 

SOLDERING 
ei 

Fig. 7—Soldering sheet metal. Overlap is indicated by 
line A. The solder should be applied at B while the 

iron is slowly drawn in the direction shown. 

areas should be thoroughly cleaned and tinned 
individually on both sides of the metal. A thin 
application of a- non-corrosive soldering paste 
may be required prior to tinning. The two 
pieces should then be placed on a flat non- 
metallic surface with one piece overlapping the- 
other. Heat should be applied with a large iron, 
starting at the far end of the joint. As soon as 
sufficient heat has been applied, the solder on 
the tinned areas will start to flow, at which time 
fresh solder should be fed along the edge of the 
joint while the iron is-moved slowly. along the 

joint toward the operator. See fig. 7. Downward 
pressure should be used on the iron and a block 
of wood may have to be slid against the top of 
the joint to hold it tightly together until the 
solder cools. 

In some cases it may not be necessary to solder 
along the entire length of the joint. Instead, — 
“spot” soldering just at the ends and at a few 
intermediate points may be sufficient. 

Unsoldering Leads 

It is sometimes necessary to unsolder and re- 

move wire leads. A useful tool to help do this 
is a soldering aid. There are various types, but 
the one most commonly used has a two-tined 
fork at one end that can be slipped over a wire 
lead to untwist it while heat is being applied to 

soften the solder. 

Points to Remember 

Here are a few points to keep in mind for 
soldering: Keep the tip of the iron clean and 
tinned brightly at all times; If a soldering gun 
is used, be sure the take-up nuts are tight and 
the mountings for the tips are clean. With 
other irons, be sure tip is tight; be sure the work 
is clean; be sure the iron is of sufficient size for 
the work and that it is fully heated before use; 

use only rosin-core solder; be sure surfaces are 

sufficiently heated to cause solder to flow freely; 
use just enough solder to make the joint; do 

not move soldered parts until they have cooled; 
in betweén soldering jobs, remove the tip of 

the iron and clean off scale from its shank and 
reshape, clean or re-tin the end of the tip; do 
not scrape or file plated tips, use only a damp 
sponge to clean. 

Other helpful information and catalogues may 
be obtained by writing to the various manufac- 

turers of soldering irons and selder.—W2AEF 
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TOOLS & WORKSHOP 

Special Tools for Electronics 
HERE are many special tools which are 
desirable to have on hand for speeding up 
and easing workshop operations. Unfor- 

tunately, space will not allow a complete listing 
of such tools, so only a few will be discussed. 

It is suggested that the reader browse through 

the catalogues of various tool manufacturers 
where many interesting and “unknown” tools 

can be discovered. 
Metal-Nibbling Tool: The “nibbling” tool is 

such a convenient tool, that it really should be 
a standard workshop adjunct, instead of being 

classed as a special device. It provides a simple 
and easy means of making different shaped holes 
in sheet metal up to 18-gauge steel or 1/ 16-inch 

thick aluminum. 
All that it requires is a 7/16” starting hole 

in which to be inserted. It is then hand operated, 
by squeezing the lever handles, to bite out about 

1/16” of material (of 1%4” width) at a time, 

while it is moved along the surface. This sounds 
like a slow process; however, such is not the 
case, for the bites may be made in rapid suc- 

cession. Four inches of 1/16-inch thick alumi- 
num may be easily cut in less than one minute. 
The edges of the cut are left relatively smooth, 
so only a slight touch-up with a file is needed. 

Screw-holding Driver: This special tool is a 
screw driver which holds a slotted screw on its 
tip to provide a means for inserting the screw 
in a hard-to-reach hole. The screw may be 
started and then be released from the tool, to be 

tightened with a regular screw driver. It may 
also be used for removing screws from holes. 
Screw-holding drivers are often identified by the 
manufacturer’s trade names such as Klipxon, 
Magic-Tip, Quick-Wedge, etc. 

Multi-Grooved-Joint Pliers: These pliers are 
similar to slip-joint pliers, except it’s jaws are 
adjustable to four or five different positions, in 
order to keep the offset jaws nearly parallel over 
a wide range of jaw openings. Great operating 
leverage is also obtained with this tool, fre- 
quently called water pump pliers. 

Flexible Screw Driver: This is a screw driver 
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which has a flexible shaft to permit its use in 
areas which are inaccessible with straight-shank 

or offset screw drivers. 
Flexible Nut Driver: Similar to above, except 

used for nuts. 
Deburring Tool: Used for removing burrs 

from the rear of newly drilled holes. The type 
illustrated has a retractable triangular-shaped 
double-ended blade which is operated as a 
scraper similar to the manner in which a pen- 
knife may be used. 

Anti-Wicking Tweezers: These tweezers are 
clamped on wire leads during soldering to pre- 
vent molten solder from climbing up stranded 
wires, due to capillary action, and thereby 
solidifying the strands together. This would 
make the wire brittle and defeat the purpose of 
using stranded wire. The type shown also may 
be clamped around plastic insulation near the 
end of the wire to prevent its softening and curl- 
ing. 

3 

N\ 

NN 
Nose-cutting pliers (left). A side-cutter is located slightly 
back from the tip of the nose. End-cutter with trans- 

verse cutting blades is shown at the right. 

rex 

Nose-cutting Pliers: These pliers have a cutter 
located near the tip of the nose for cutting off 

wires located in limited access areas or close to 
terminals such as on miniature tube sockets. One 
type has a side-cutter located just slightly back 
from the tip of the nose so the pliers may still 
be used for handling wire leads. Another type 
is the end-cutter which has transverse cutting 
blades at the end of the nose. 

Pictured at the top: Multi-grooved-joint 
pliers, below which is a reversible screw 

driver (its handle is at the left) with a 
straight blade at the right end and a Phillips- 
head blade at the left. Bottom row, left to 
right: metal-nibbling tool, heat sink, anti- 
wicking tweezers, holding forceps, deburring 
tool, screw holding screwdriver, straight hex 
driver, triple tap and screw cutter with 

crimping jaw. 



f: Center-Tru Jigger: This tool is used in a drill 
press for accurately aligning round stock when 

a hole is to be drilled through the side of the 

material. It may be used on round material from 
Ye” to 1%” in diameter. 
: Shaft-X Jigger: This tool is used for accurately 
drilling and tapping (with 6-32 threads) the ends 
_ of Ya” round material as may be required for 
_ adding extension shafts on electronic instrument 
controls. Coupling sleeves may then be elimi- 
_ hated. 
___ Industrial Rush Eraser: This device is used for 
Cleaning wire leads (conductors) or other sur- 

. faces before soldering. It does this without dam- 
age to the material. Contact points also may be 
. Safely cleaned. 

_ Metal-Forming Brake: A small metal-forming 

: brake for limited applications is illustrated in 
_ “Bending Metal.” 

Triple Tap: This tool has three different size 
_ taps (6-32, 8-32, 10-32) located successively 

along its shank which has a screw-driver type 

handle at one end. It is handy for cleaning or 
Scutting commonly used threads at a moment’s 

“notice. Cutter blades are replaceable and they 

' may also be used in a tap wrench. 
Hex Driver: Similar to a hex or Allen wrench, 

except it is made in one straight shank with a 
Screw-driver type handle at one end. It thus 

“provides screw-driver action which speeds up 
work and often is more convenient to use in 
close quarters than is the L-shaped type of hex 
wrench. All the popular sizes are available. 

_ Screw Cutter: A plier-like device used for 
shortening screws. It does this with a clean 

shearing action which eliminates the need for 
further trimming of the cut end. It is designed 
' for screw sizes 4-40, 6-32, 8-32, 10-32 and 10-24. 
‘Most models also are designed for crimping 
_ work at the tip and some include wire-stripping 
“blades in the throat of the tool. If the purchase 
of just a crimping tool is contemplated, be sure 
‘iti is one which includes the screw-cutting feature. 

_ It will be found most useful. 
Work Holder: A vise-like device on a flexible 

“tilling and tapping the 
ends of 4’ round material. 

SPECIAL TOOLS 

A work holder on a universal mounting to enable it 
to be adjusted to a convenient position during the work. 

mounting which may be used in many positions. 
It is convenient for securely holding work dur- 
ing such operations as soldering to connectors. 

Heat Sink: This device is clipped on the leads 
of heat-sensitive components during soldering to 
draw heat away from the component end of the 
lead and prevent its travelling to and damaging 
the component. See “Soldering” for application. 

Holding-Forceps: This is also called'a Hemo- 
stat, Seizer or Scissor-Clamp. It may be clamped 
and locked on leads for use as a third hand or 
as a heat sink. 

Reversible Screw Driver: A screw driver with 
a removable blade which may be reversed in the 
handle to provide a different type working end. 
This tool usually is supplied with a blade having 
a regular tip for slotted screw heads and a tip 
for Phillips-head screws. A combination is also 
available with a different size Phillips-head 
driver at each end. 

TOOLS FOR ELECTRONICS 
For faster, more accurate, layout, drilling, tapping. Use on 

sheet metal, chasses, plastics, printed circuits, pillars shafts. 

TAP-TRU, CENTER-TRU, RULING SCRIBER, DROP- 

Write: ETHICAL ENTERPRISES, INC., (Dept. C-11) 
938 U.S. Highway 202 

1 
1 
! 

1 
1 
1} WATE CENTER PUNCH. 
1 

i 

i a 
I Somerville, New Jersey 
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and insulators 

A CLIP FOR EVERY PURPOSE 
in the world’s only complete line; 

manufactured by the world’s largest clip 

producers and only clip specialists. 

My MUELLER CLIPS : 
| es 

: @ GENERAL TEST CLIPS 

@ ALLIGATOR CLIPS 

® And many, many others 

@ Flexible vinyl insulators 

Write factory for FREE 8-page catalog: 

MucllrtbechicO e 

1559Y East 31st Street ¢ Cleveland 14, Ohio 

QUICK, SAFE WAY 
to remove insulation, oxides, 

stains from all metal surfaces 
for good electrical contact 

INDUSTRIAL RUSH ERASER 
$1.50 prepaid — money-back guaranty, 

FybRglass Refills, pkg. of 2 — 25¢ 

. DEALERS WANTED 
: The Eraser Co., Inc. 
2 1072 S. Clinton St., Syracuse 4, N. Y. 

“Hi, Jack!/’ 

62 CQ e November, 1963 

For further information, check number 26, on page 158 

“Photo Toone, 

Care of Tools 
OOLS should be properly cared for if the: 

i are to do efficient work and last a lon: 

time. The following suggestions should b 

helpful in this respect: 

1. Always use the proper and the right siz 

tool for the job at hand. 

2. Never use a tool for a purpose other thai 
that for which it is intended. 

3. Operate tools properly. 

4. Use a suitable lubricant when cutting tool 

are used. This will preserve the cutting edge 

and make the work easier. An exception to thi 

rule is the file, which should always be used dry 

5. Keep tools in working order. Cutting edge 

should be kept sharp. A small oilstone will b 
handy for touching up cutting edges from time t 

time. Badly dulled tools will need regrinding. 

6. Keep tools clean. 

7. Maintain a very light film of oil on tool 
to minimize the possibility of their rusting, es 

pecially when located in damp areas, or durin; 

storage. 

8. Store tools where they may be easily foun: 
and selected when needed. A good way to d 

this is to hang them with hooks or clips mounte: 

at the rear of the workbench or on a wall. I 

this is not possible, they may be kept in a drawe 

or tool box, but when this is done, the tool 

should not be thrown carelessly against others 

especially those with cutting edges. Cutting edge 

may be protected by wrapping them in paper 

particularly files. Place a cork on the ends o 

sharp pointed tools. This will not only protec 

the point, but also will prevent personal injury 

9. Separate the different types of assorte 

hardware items and store them in individu 
small size glass jars for ease of selection whe: 

needed. 

“Clara, why must you resist my advances?” 
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Antenna Impedance Matching 

PART I 

BY PAUL C. AMIS*, W7RGL 

This two part article on impedance matching has been written in a clear and 
_ concise manner geared primarily at the amateur and his age-old antenna 
e- problems. The discussion is not on a do-it-yourself level since the objective is 
__ to acquaint the reader with the techniques of measurement and to develop a 
_ practical understanding and appreciation of Smith charts. Part one deals with — 

<a be PARI Ce Ne 

HE subject of antenna impedance match- 
| ing has been a topic clouded with consid- 

3 erable mystery to most hams. Too many 
of the amateur gentry are convinced that a long- 
whiskered professor with at least seventeen 

_ degrees from noted colleges is required to design 
* an antenna matching network. Really, it isn’t 
- quite that hairy. 

f There are several procedures for the compu- 
_ tation of impedance matching networks cur- 
_ rently in use, and probably the most common is 

bias i 

; 

: the one utilizing a r.f. impedance bridge, a 
: signal generator, a receiver with an S meter, a 
: bundle of Smith Charts, and lots of luck! 

, In an effort to shed a smidge of light on this 
' august subject, the bridge method of determin- 
' ing matching units for a given antenna will be 

| discussed, not as a “do-it-yourself” project, since 
' most hams cannot readily lay hands on a rf. 

impedance bridge and the necessary gak which 
goes with it, but just as a general discussion of 

_ how it is done. 
' To begin with, let’s refresh ourselves a bit 
- about just what the term “impedance” entails. 

‘Actually, the big stumbling block with this term 
_ is that impedance signifies a vector, not a “you- 
~ can-see-the-value-there-on-the-meter” thing. On 
an X and Y plot, the resistive component of the 
‘impedance vector defines the X axis magnitude, 
~ while the reactive component is found, either 

plus or minus, on the Y axis. We hams talk 
‘cheerfully about impedance as a single value, 
Where actually we are discussing the magnitude 
of the vector and disregarding the phase angle 

- (the angle between the X axis and the vector, 
either plus or minus). Generally speaking, this 

- Notation proves satisfactory for general discus- 
sion, but when it comes to actual impedance 
_ matching this phase angle is most important. 

" *Route 1, Box 438, Poulsbo, Washington. 

initial calculations of antenna impedance networks using a signal generator, ' 
an r.f. impedance bridge and a receiver with an S-meter. After this ground- _ 
work has been laid, we will transfer our figures to a Smith chart and in part 
two will take more meaningful steps toward the optimum in proper matching 

through expanded use of these unique charts. 

From the above, then, it will be noted that the 
actual impedance is composed of two terms; the 
resistive component and the reactive component, 
with the sign of the reactive component indicat- 
ing whether the impedance vector is “capacitive” 
or “inductive.” This can be shown, simplified, as 

= R + jx 

The j term is an operator which takes care of the 
sign of the reactive component and, mathema- 

tically speaking, is equal to \/ —1. 
Now that we have a way of indicating the im- 

pedance of an antenna, we can proceed to the 
business of measuring it. Let us assume we have 
a long wire of fixed length which we want to use 
on 40 meters, and feed with a 50 ohm coaxial 
cable. Obviously, unless we have more luck than 
most, we will have to whip up an impedance 
matching section to match this cable to our wire 
antenna. The first thing to do will be to deter- 
mine the antenna’s impedance over the entire 
40 meter band. 

To begin with, we’ll simplify this problem by 
stating that the end of the wire antenna comes 

directly into the shack and can be relocated so 

that it can be coupled handily into our r.f. 
bridge. The test equipment we will use is shown 
in fig. 1. The signal generator can be a regular 

R.F. 
Impedance 
Bridge 

Signal 
a 

Race 
Generator 

eceiver 

Ground Plate 

Fig. 1—Test. equipment set-up used to measure the 
impedances of an antenna over its operating fre- 

quency range. The receiver used must-have an S meter. 
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DATA SHEET 
Date Antenna___ 
Sheet. = 

xXF 

(XIEXR) FF 

Freq. XI XR XF X R 

=== EE 

eee 
| 

Fig. 2—A typical chart for recording the data taken 
during a series of measurements. The significance of 

the column headings is described in the text. 

Zo Dial 

{ 
1 

garden variety type, but with the signal output 
fed through coaxial line to minimize r.f. pickup 
by the other units. The receiver can be any good 
communications receiver with a sensitive S 
meter, as long as the receiver has a coaxial input. 
With such a setup, total grounding is very im- 
portant. Normally a grounded plate is used to 
set the test equipment upon, with heavy ground 

straps secured directly to each unit. The 

grounded plate can be constructed from a piece 
of stout plywood, covered with sheet copper, 
and, in turn, grounded by a short heavy strap to 

a good earth ground. 
We will try and take measurements every 50 

ke throughout the 40 meter band. I say “try”, 
since it may be that these frequency points will 
be too close, and the impedance points thus 
plotted may fall almost on top of one another. 
In this case, we can separate our measurement 

points, as needed. To record our initial data, we 

will prepare several sheets of paper, divided into 
columns as indicated in fig. 2. Don’t get wrought 
up over the mysterious column indicators—they 
aren’t that complicated. The left column labeled 
FREQUENCY lists all the frequencies we want 
to check— in this case, from 7.0 mc to 7.3 me in 
50 ke steps. The column marked XJ is the 
bridge’s “initial” reactive balance—we’ll cover 
this notation later. The XR is the final reactive 
reading of the bridge. XF is the difference be- 
tween the X/ setting and the XR reading—with 
proper observation of sign. In the column 
marked X, we divide the previously obtained 
XF by the frequency of that reading as noted in 
the FREQUENCY column. The column headed 

by R is the resistance reading as obtained from 
the bridge, and the next two columns are self- 

explanatory; the resistance reading from the R 
column and the X quotient from the X column 

divided by the characteristic impedance of the 
transmission line we want to match; in our case, 

50 ohms. This latter step is called “normalizing” 
and gives readings independent of line imped- 
ance. The final column is the vernier dial setting 
of the signal generator (if it has one) so that we 
can go back to that setting if we want, later on, 

and be assured of being exactly at the same fre- 
quency. This tabular sheet will be filled out for 
all the chosen frequencies. Note that the “R di- 

vided by 50” and the “X divided by 50” represent 
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,columns are negative (capacitive). 

©) 

Fig. 3— View of the controls found on a typical rf. 
impedance bridge. Connector A is the input for the 
antenna; B is the INITIAL-BALANCE RANGE switch; C is 
the RESISTANCE INITIAL-BALANCE control and D is the 

REACTANCE INITIAL-BALANCE control. 

the actual coordinates of the antenna impedance 

at each of our chosen frequencies. 

Bridge Operation 

The operation of the bridge is accomplished 
as follows: Most antenna impedance bridges 
have four dials (see fig. 3). The two lower “set” 
dials are used to null the bridge, and the upper 
left dial reads REACTANCE and runs from 0 to 
5000 ohms. The upper right dial reads RESIST- 
ANCE and runs from 0 to 1000 ohms. The bridge 
is nulled by attaching the short test lead supplied 
with the bridge to the ground post, setting the 
REACTANCE dial to the chosen reading and the 
RESISTANCE dial to 0, adjusting the signal genera- 
tor to the frequency desired, finding that signal on 
the receiver and adjusting the receiver gain to 
get a suitable reading on the S meter, and finally 
adjusting both of the sET dials, one at a time, 
until the input signal nulls completely, or nearly 
so. This maneuver will take a calm hand and a bit 
of patience if a good null is to be obtained. Once 
the bridge is nulled, the antenna is secured to the 
short test clip and the upper two dials, REACT- 
ANCE and RESISTANCE, are rotated until the bridge 
nulls again. The final reading is then taken from 
the two dials, and entered in the XR and 
columns of our data sheet. If we could be sur 
that each impedance reading would be positiv 
(increasing) in the inductive direction, we coul 

start each bridge setting with the REACTANCE dia 
at 0; however we may have a capacitive reading 

and would then have to re-balance the bridge a 
a higher point so that the readings could ge 
counter-clockwise. To save a bit of trouble 
commonly the REACTANCE dial is balanced a 

500, thus allowing the reading to go below thi 
value if the load should prove capacitive. Thi 
original REACTANCE dial setting we hav 
“guessed” at is called the “initial” setting, o 
XJ on our chart. If our final REACTANCE di 
reading is larger than the initial setting, all fu 
ther columns headed by an X are positive (i 
ductive), while if the final reading is less, thes 

After we have obtained the values of X/, X 

and R, we can compute the other values an 
finish filling in our sheet. Now we can begin t 
draw pictures of the antenna under question o 
a prepared graph called a Smith Chart. 
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Fig. 4—A Smith Chart with the chosen s.w.r. limit (3:1) 
circle. The other circles, as explained in the text, rep- 

resent the limits within which the plot must fall in 
order to be transformed with reactive components to 

fall into the 3:1 circle. 

Smith Charts 

The Smith Chart was originally described by 
Mr. P. H. Smith as a transmission line calculator. 
It was derived from a rectangular coordinate 
system and is used, not only as a means of 

graphically plotting antenna impedance, but to 
evaluate impedance, current, and voltage at any 
point along an r.f. transmission line. Figure 4 

shows a Smith Chart with the chosen s.w.r. limit, 
definition circles, and series boundaries drawn in. 

In this example, an allowable 3:1 s.w.r. has been 
chosen. This s.w.r. circle is constructed by using 
1.0 on the resistance component scale (the ver- 
tical scale through the center of the Smith Chart) 
as a center, and a radius of whatever s.w.r. we 
will accept as plotted on the lower half of the 
vertical resistance component scale; in the case 
of the example, 3. Circle A is constructed by 
locating its center on the resistance component 
scale, and is tangent to the s.w.r. circle at 3.0 

(or whatever maximum allowable s.w.r. was 
chosen), passing through the point of infinity 
at the bottom of the chart. Circle B is constructed 
by locating its center on the vertical resistance 
component scale and is tangent to the s.w.r. 
circle at the minimum value of R and passes 
through the point of infinity at the bottom of 
the chart. The area between the circumferences 
of these two circles represents the series boun- 
daries, that is, the area within which the plotted 
antenna impedance curve can be transformed 
with a series reactive component, possibly to 
fall within the allowable s.w.r. circle. Various 
points of the impedance curve that may lie 
outside of these areas may possibly be trans- 
formed to become within the s.w.r. circle 
through the use of parallel reactive components. 

Next month we will delve into laying out the 
imaginary plot of an imaginary antenna using the 
example of an actual wire antenna originally 
designed to cover frequencies from 6 to 18 mc 
with a desired maximum s.w.r. of 3:1. After ob- 
taining the figures for this antenna from our 
data sheet (fig. 2), we'll plot them on the 
Smith-Chart. 

[To be continued 
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A Transceiver Carrier Balance 

Indicator 

BY E. H. MARRINER*, W6BLZ 

Hy a tuned carrier null indicator? Too 

often, on a vacation trip with my s.s.b. 
transceiver, I received the report, “Say, 

your carrier’s showing.” This bothered me as 
there was nothing I could do about it until I 
got back home. 

When you are using a transceiver there is no 
way you can listen to the receiver portion and 
check the carrier. Most portable transceivers just 
don’t have provisions for a good null indicator. 
That’s the story of how this little monitor 
gadget was born. 

All that has to be done after building this 
monitor is to slip it in series with the coax line 
and balance out the carrier. It can also be used 
to check the output tuning and frequency. The 
advantage of a tuned indicator is to make sure 
that the residual signal from any spurious or 
mixing frequency does not give a false indica- 
tion. An unwanted signal, even though it is 
attenuated considerably, can still show on the 
meter of an untuned indicator. By adding a 
tuned circuit, the gadget acting as a wave meter 
helps to make sure that the transmitter is inside 
of the band. It is very easy, with some exciters, 
to tune the transmitter to a mixing frequency 

which is outside of the amateur band. 

Construction 

None of the parts are critical. The unit is 
constructed in an LMB box #135, measuring 
3” & 3%” & 2 inches. For exciters or low power 

s.s.b. transceivers up to 175 watts, the break- 
down voltage of the 68 mmf capacitor should be 

600 volts. The meter is not critical, it can be a 
0-1 ma or a 0-5 ma. 

*528 Colima Street, La Jolla, California. 

Interior view of the carrier balance indicator shows the 
extreme simplicity of the device. 

November, 1963 

Front view of the carrier balance indicator. The sensi- 
tivity control is to the right and tuning to the left. The 

slug for L; is above the meter. 

Testing 

When the unit is finished, put it in series with 
the antenna coax line and insert a little carrier 
while advancing the 2 megohm potentiometer. 

If the meter goes in the wrong direction, just 
reverse the 1N34 diode connections. After get- 

ting an indication, adjust the slug of LZ, and 
peaking Cy for resonance with your 7 mc signal. 

(This can be used on any amateur band by re- 

designing the Ly and Coe circuit.) After the 
monitor is tuned, balance out the carrier and 
advance the potentiometer for more sensitivity 
to get a good null indication. 

That is all there is to it! Next time you take 
a trip, don’t be caught without this handy gadget. 
It’s well worth the effort to build it. | 

Fig. 1—Circuit of the tuned carrier balance indicator 
for the 7 me band. All capacitors are in mmf unless 

otherwise noted. 

Ci—11 mmf variable. Johnson #160-107-11. 
L;—20t #26 on %” slug tuned form or Miller 

#21A686RBI. 
L2—3t hookup wire on cold end of L; (wound in same 

direction). 
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BY JOHN H. 

_ bandwidth. A set of standards is prop 

‘ URING the bandwidth study, the results of 
Dp which were presented in Part I, an anal- 

3 ysis was made of the bandwidths com- 
monly occurring on the amateur bands on both 

a.m. and s.s.b. The results of the analysis were 
startling, showing that 96.4% of the a.m. sig- 
nals measured had a bandwidth of more than 
_6 ke, and 97.6% of the s.s.b. signals measured 
were wider than 3 kc! 
The entire interference story is not told only 
: in terms of bandwidth; several other factors also 

be play a role. Among these are audio distortion, 

_ inadequate carrier suppression on s.s.b., fre- 
- quency drift, hum on carrier and splatter. These 

' defects were also noted during the bandwidth 
_ study and tabulations of them are shown in 
' Tables IV and V for both a.m. and c.w. The 
_ defects were lumped together and are shown as 
' a percentage of total observations. 

From Tables IV and V it becomes evident 
that excessive bandwidth is the major contributor 

_ to the inetrference situation on 40, 20 and 15 
_ meters. 

¢ 

Usable Channels 

To get an idea of how excess bandwidths limit 
the usable space on the ham bands, Table VI 
‘was drawn up. For the purposes of the study, 
an ideal channel is defined as 6 ke for a.m. and 
3 ke for s.s.b. Thus, looking at the 20 meter band 
we see 150 kc allotted to all types of phone oper- 
ation with a nominal division between a.m. and 
s.s.b being about 70 kc for a.m. and 80 kc for 

s.s.b. 
Nearly 12 a.m. signals 6 kc wide can then be 

~ accommodated in the a.m. segment end nearly 
27 s.s.b. signals of 3, kc width can be accom- 

-modated in the s.s.b. segment. 
If, however, we are dealing with a.m. signals 
10 ke wide and s.s.b. signals 5 kc wide, only 7 

a.m. and 16 s.s.b. signals can occupy the same 

t 
ve 

*404 North Briarcliff Road, Warner Robins, Georgia. 

Table IV—A.M. Disiortion 

Project Interference 
Part Il 

GRADY*, K4TUA 

_ Part Il of this three part series on interference in the amateur bands, covers the 
_ quality of a.m. and s.s.b. signals and the effect of quality upon the signal 

osed by which all phone signals may be 
_ judged. Part Ill presents a comprehensive program designed to reduce QRM. 

Table VI—Usable Phone Channels . 

Phone 

Portion 

(kc) 

200 

100 

150 

200 

1200 

1850 

A.M. 
Channels 

10 ke 6 ke 

S.S.B. 
S.S.B. | Channels 

(kc) 

100 
25 
80 

100 

Band 

80 
40 
20 
15 
10 

Total 

33 

150 ke of spectrum space without co-channel 
interference. The effect of the wider signals is 
to reduce by about 42% the number of ama- . 
teurs that may use a band at one time without 
interference! This is quite a formidable reduc- 
tion particularly in the light of the rapidly in- 
creasing amateur population. 

Some simple arithmetic will show that in the 
80 through 10 meter bands a total of 1850 ke 
is available to phone operation. Of this ap- 
proximately 1245 ke is normally used for a.m. 
work with the remaining 605 ke used for s.s.b. 
Ideally, this would represent over 207 a.m. 
channels and 202 s.s.b. channels. But, with the 
bandwidth findings in our study, it is obvious 

that considerably fewer channels are available, 

and with propagation conditions failing on 10 
and 15 meters, the usable channels are reduced 
still more. Little wonder that the bands are 
bursting at the seams with interference. 

Speech Characteristics 

Most intelligibility in speech occurs in the 
300-3000 c.p.s. range. The high intensity peaks 
of speech sounds are due primarily to vowel 
sounds adding little to the intelligibility of a 
voice. The major intelligibility is produced by 
the consonant sounds. The average voice, how- 

ever, contains frequencies far outside the 300- 
[Continued on page 132] 

Table V—S.S.B. Distortion 

‘ Total Total % Total Total % 

: Observations Defects Defects Band Observations Defects Defects 

~ See Rae 300 52 ‘733 AG ea ee a00 49 16.3 
Aa are 600 147 24.5 Zep pate he ee 600 135 22.5 

ates tot 100 17 17.0 Sg eet Aen, OO 15 15.0 

7 1000 216 2.16 PSC IS Cea ee pe 1000 199 19.9 
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UP-Grading Inexpensive Receivers 
BY JOHN R. LAUDERMILCH*, W3FYG/2 

The inexpensive receiver can be upgraded so that it is suitable for 

serious amateur work. Outlined here are the addition of an r.f. 

stage, b.f.o., Q-multiplier, crystal calibrator, i.f. gain control, noise 

limiter and various mechanical improvements. 

into his receiver, and dislikes numerous ac- 
cessories necessary to get on the air, here 

are a few worth while modifications that can be 
incorporated into some inexpensive receivers, 
such as the S-38 or AR-1. The author used an 
S-38, and first converted it to a.c. operation by 
‘installing a power transformer. Ample chassis 
space allowed this, and the following additions. 
The most significant and simplest addition was 
a gain control in the cathode of the if. ampli- 
fier, a change not necessary in the AR-1, and 

most other receivers. 

F or the person that has the fortitude to tear 

R.F. Stage 

Next, an untuned grounded grid r.f. stage was 

* added with unusual results. Normally, it is con- 
“sidered that such a circuit will not improve the 
front end selectivity, hence the image to signal 
ratio. Little gain was realized, but it was enough 
to hop up the high bands the desired amount, 
and offer low impedence input for use with 
coaxial line. As it turned out the image rejection 
was improved a surprising amount, about 6 db 

at 29 mc. This is because the primaries of the 
antenna coils were disconnected, thereby elimi- 
nating the effect of lowering the QO of the sec- 
ondary coils. The compromise coefficient of 

_ coupling between the antenna, and mixer coils, 
in the original design, and the radiation resist- 

ance of the antenna, lowers the Q of the mixer 
input, broadening the front end selectivity. A 
grounded grid stage offers excellent isolation; 

however it is necessary for the location of this 
addition to be close to the mixer stage. 

*N. Grand Ave. at Brenners, Poughkeepsie, N.Y. 

Xmtr Final Ant. 

@) 

To Recvr. 
Ant, Term, 

Xmtr 
Keyin 
Circui 

Recvr. 

Circult 

Fig. 1—This unconventional antenna changeover cir- 
cuit utilizes the tank of the transmitter final to give 
the companion receiver improved front end selectivity. 
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Stand-By < 

Front view of the S-38 shows the added controls are or 

the front panel. The new gain control is located lowe: 
right where the RCV-STANDBY switch was. The Q Multiplie 
ON-OFF switch and PEAKING control are on the lowe: 
left. The upper toggle switches are, from | to r, A.v.C. 
B.F.O., ANL and CRYSTAL CALIBRATOR. The C.W. PITCH 

control is to the right of the BANDSWITCH. 

By using the pi-network of a companion trans: 
mitter in the unconventional antenna change 
over circuit shown in fig. 1, a further improve 
ment can be obtained in front end selectivity 

This in effect uses the transmitter final tank tc 
tune the input of the grounded grid stage, mak 

ing it necessary to tune up the rig for gooc 
receiver performance on any particular band. 

Figure 2 shows the circuit of the grounded gric 

stage as added. The other half of the 12AT7 

was used as a crystal calibrator in a conventiona. 
circuit shown in several handbooks. 

An extremely important adjustment necessary 
to get optimum performance after adding the 
r.f. stage, is to carefully realign the front enc 

of the receiver, especially the high bands. 

Q Multiplier 

The crowded conditions on the bands pretty 
well demand some sort of variable selectivity a 
provided by a crystal filter or Q Multiplier. Her 
is a rather simple approach to the selectivity 
problem. This Q Multiplier circuit requires n« 

To 
Si2AT7 
Or 6AB4 

Ant. 

150mmf 

‘ 

Fig. 2—This grounded grid r.f. stage provides enoug 
gain to soup up a lazy receiver especially on the hig] 

bands. 



BE r cw ea Se Stand- By Switch 
Or Relay 

3—Here is a Q-Multiplier that requires no coils, a 
ecial advantage for receivers with an odd-ball i-f. 

It can only peak, however. The i.f. gain control and 
, standby switch is shown in the i.f. cathode. 

ditional or special coils as shown in fig. 3. 
is advantage is especially significant on some 
tplus gear with an odd-ball i.f. frequency such 
the BC-348. As with other Q Multipliers, not 
ly is the selectivity greatly improved, but the 

gain is increased about 10 db when fully 
eaked. Since a peaking action is the most neces- 
y, and panel space was limited, this circuit 

was used and found extremely helpful on both 
phone and c.w. The circuit somewhat resembles 
cathode coupled multivibrator. It’s a cathode 

ollower driving a grounded grid amplifier. In 
escribing its operation one can assume a pulse 

Of noise coming out of the mixer and fed through 
to the grid of the cathode follower. The fol- 

ower output drives the grounded grid stage 
hich supplies the voltage gain necessary for 

egeneration. Since neither of the stages affords 
my significant phase shift, the original pulse will 
i reinforced. This has the effect of causing the 

primary to ring or produce a damped os- 
llation controlled by the magnitude of the re- 
meration and the Q of the transformer. The 

nd result is an artificial raising of the primary 

ttom view of the S-38 after all the modifications. Gone 
hat uncluttered appearance. The b.f.o. transformer 
y be seen to the left of the bandswitch. An added 

avy steel wire support from the front panel to the 
illator coil bracket was added which improved fre- 

7 quency stability greatly. 

The top view of the S-38 shows the new drive shafts 
smaller diameter. The crystal oscillator-r.f. amplifier 
is between the 6SA7 converter and surplus 100 ke 
crystal on the right. The 6AK5 harmonic generator is 
in the upper right. The 12AT7 Q Multiplier and R 

may be seen near the power transformer. 

Q as characterized by a hollow barrel sound. 
Upon completion of the installation, it is best 

to run R; full clockwise (minimum resistance) 

and adjust Re until the circuit just goes into 

oscillation. Then back off on R;, the peaking 

control, for the hollow sound previously men- 
tioned. Retune the i.f. transformer primary to 
the center of the i.f. bandpass, usually 455 kc. 

While doing this keep the peaking control just 
below the threshold of oscillation. 

One headache encountered was the problem 
of regeneration in the if. amplifier of the re- 
ceiver itself. Symptoms of this problem are 
recognized by the fact that the frequency of 
the peaked bandpass shifts when changing the 

amount of regeneration with the peaking control. 

The problem was remedied by removing the 
cathode bypass capacitor of the i.f. stage. Some 
loss of gain resulted, but the improvement af- 
forded by the Q Multiplier more than offsets this 
loss. Some of this regeneration can be reduced 
by lowering the b.f.o. coupling. 

As with other Q Multipliers, a bit of practice 
[Continued on page 118] 

B+ For All 
Plates 

o Except B.FC 
And 6V6 

O 115v. 

B+ For 
B.FO And 

2 62864 
Of Mixer +| 4Omf +} 40mf iD 

6 .3y. 
To All 

Filaments = = 

Fig. 4—Circuit of a suitable power supply to convert 
the Hallicrafters S-38 to a.c. operation. The 115 volt 
line is for the screen grid of the i.f. amplifier and the 
regulated 105 volt line is for the b.f.o. and the mixer 
screen grid: The power transformer is a Merit P-3051 

or equivalent. 
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Based on personal interviews with more than 
thirty convicted burglars now serving time 
in Michigan’s maximum security prison at 
Jackson, this article is an authoritative 

guide on howto... 

Protect Your Equipment 

BY ROBERT DALE and 

CCORDING to FBI figures, burglaries occur 
A in the United States at the rate of one a 

minute, twenty-four hours a day — or 
more than half a million every year. These 
figures also indicate that burglary is the most 
common and fastest growing crime on the books. 

And according to the burglars who make those 
statistics it is also the safest and most profitable 
crime. Most people seem to think they are im- 
mune from burglars simply because they have 
no expensive furs and not much cash or jewelry 
around the house. Burglars, however, are like 
other smart businessmen and they keep a sharp 
eye on public demand. A growing awareness of 

the world of electronics and the steadily in- 
creasing popularity of electronic equipment used 
by radio amateurs in recent years has drawn a 
great deal of larcenous attention where such 
equipment is available. Many burglars have be- 
gun to specialize in this field. And where a thief’s 
loot may once have been a sack of jewels, it is 

now more apt to be a transmitter, scope, or a 
receiver. 

If you are an average ham, your home con- 

tains more valuable merchandise than a thief 
could hope to obtain by robbing a dozen other 

homes. As an extra bonus, he doesn’t have to 
worry about burglar alarms, regular police 

*4000 Cooper Street, Jackson, Michigan. 

..-’Larcenous attention”. . , 
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From Thef 

WILLIAM R. MOREY* 

patrols, barred windows, heavy-duty locks an 
500-pound safes. 

What this means to you in terms of dollar 
and cents is this: if a rank amateur blunder 
into your shack he can walk out with enoug 
loot under his arm to keep you off the air fo 
several weeks. If he’s a professional burglar an 

takes enough time to load the trunk of his ca 
he can strip your shack right down to your ca 
letters. 

And if you think losing a car full of costl 
equipment can be expensive you should see whe 
can happen to a shack when a crew of reall 
determined thieves goes to work on it. One c 
the most recent and most popular burglar 
techniques is a large scale operation know 
among professionals as the “truck hustle.” Stev 
Catel, now serving a 5-to-15-year sentence i 
Southern Michigan Prison, was an expert at thi 
On a typical job he and his two partners woul 
locate a home displaying a short-wave antenn: 
As soon as they determined that the house ws 
empty, they would drive up with a large rente 
van and start loading all the ham’s radio equij 
ment into the van. When conditions were rigl 

they would take everything in the house th: 
would bring a dollar. 

This is a dangerous form of burglary becaus 
it’s all out in the open and there’s no tellin 
when a suspicious neighbor will call the polic 

But the men who practice this racket turn tk 
openness to their own advantage. One oldtime 
even made a specialty of talking the neighbo: 
into helping him load the truck. 

Don’t Risk Trouble 

There is a popular and dangerous miscot 
ception that burglars don’t carry guns. Accor 
ing to burglars themselves, though, at least 704 

\of them do—and the rest admit that they woul 
be prepared to use a knife, a crowbar or som 
other makeshift weapon from their burglar too 
if they felt they were cornered in a residenc 
As one second story artist put it, “What else ca 



Exo. >: 

. . .’Right down to your call letters”... 
Z 

ya do when some big ape in pajamas comes 
after you with blood in his eye and a poker in 
his hand?” 
_ All burglars prefer to work in an empty house 

and they usually take great pains to determine 
that no one is inside before entering. This natural 
“preference is reinforced by laws in many states 
Which specify that burglars can receive many 

‘more years in prison for robbing a house that is 
‘occupied than for one that is empty. 
_ But even the most careful thieves can make 
‘mistakes, and they make them often enough 
‘that the wise ham should know how to behave 
during a burglary — or what to do until the 

prowler leaves. If he is a wise ham, he does 

‘exactly nothing. He doesn’t jump out of bed and 

‘turn on the lights, and he especially doesn’t go 
barging out to do battle with the intruder. While 
you are half asleep, confused and filled with 
tighteous indignation, the burglar is wide awake, 
alert to your coming and determined not to be 
‘caught at any price. 

_ There are only two sensible courses of action: 
remain perfectly still until you are sure he has 
left, or make some small noise—cough or rattle 

a bedside table. Burglars are constantly on the 
alert for such waking sounds, and if you’re not 
‘standing between them and the window they'll 
‘be only too happy to vacate your premises with- 
out causing any uproar. 
a 

 . Take Adequate Precautions 

There is no practical way to make an illegal 
entry into your home impossible. Even the 
strongest door locks will yield eventually to the 
brute force of a wrecking bar or heavy hammer. 
And if a burglar wants to be a little more quiet 
about it he can always apply tape to one of your 
windows and knock it in onto the rug. But your 
concern is not so much keeping burglars out as 

it is discouraging them from wanting to get in. 
By taking adequate precautions to protect your 

home and equipment you can put the odds 
against theft very much in your favor. 
—The most obvious precaution is a good set of 
locks with dead bolt mechanisms that can’t be 
opened by the first burglar who happens by with 
a strip of celluloid in his pocket. A common 
mistake is to put a solid lock on the front door 
: 

3 
s 

and a cheap spring lock on the back door. This 
is just dandy with burglars—they always prefer 
to break in at the rear where there is less chance 
of being seen. So be sure to use good locks on 
all outside doors. And don’t neglect the windows. 

—If you hide a spare key outside the house 
don't put it in any of the traditional places— 
under the mat, over the door or in the mail box. 

Many burglars check these places as a matter 
of routine. Hide your key at least ten feet from 
the door. No prowler will waste his time search- 
ing the entire front of a house. 

—Leaving your house empty with all the lights 
out, or with only the porch light burning, is a 
sure way to attract burglars. At least one light 
inside the house will discourage most burglars 
—and the best place for it is in the bathroom. 
A single light there, no matter how late, will 
appear quite natural. But if you allow it to burn 

on into the daytime you might as well put on a 
recording and broadcast your absence. There are 
a number of inexpensive devices on the market 
that can handle this for you—the photo-electric 
type that automatically turns your lights out at 
dawn!, and the automatic timer type that can be 
set to turn any lights on or off at any time. Both 
are very effective, especially if you are going 
to be gone for any length of time. 
—When you plan that next vacation, be sure to 

stop all deliveries and make arrangements for 
your mail to be picked up and your lawn cared 
for. Burglars watch for cluttered porches and 
shabby front yards. 
—Burglars also keep an eye on the newspapers, 
so don’t allow any notices to be printed that you 
are off for two glorious weeks at Lake Liebpfabe. 
If your absence becomes general knowledge 
in any way, you're in for trouble. 
—Dogs are excellent burglar insurance, but if 

you take yours with you when you leave home 
make certain his empty kennel isn’t too con- 
spicuous. Added to other small signs, this can 

tell an experienced burglar all he needs to know. 
—Notify the police when you leave on vacation 
and let them know the approximate date of your 
return. By letting them know which home to 
watch for signs of suspicious activity you'll be 
making their job easier and protecting yourself 

much more thoroughly. 
—aAnd, just in.case, keep a good description of all 
your equipment. If necessary, this can aid re- 
covery and expedite insurance claims. 

You should also try looking at your place 

from the burglar’s point of view. No thief with 
half his wits about him is going to run a criminal 
obstacle course when there are plenty of ham 
shacks in homes that have cheap locks, open 
windows and obviously absent owners. 

See to it that you are not one of those who 
invite theft .. . and you won't have to worry 

about burglars. 1) 

1Allied Radio in Chicago lists one which sells for about 
$8.00. Catalogue #77P364.—Ed. 
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A Different Approach to RTTY Desig 
BY EUGENE AUSTIN*, W6@LZL 

Here is a converter unit that uses two thyratrons in a flip-flop circuit. 

It eliminates the need for three conventional tubes and the polar relay. 

argument about the characteristics of the 

lowly thyratron. The upshot was the de- 
sign and building of a radioteletype converter, 

using thyratrons as the switching element, rather 

than “hard” tubes. 
The initial success was so encouraging that, 

after many mistakes, modifications, and mangled 
fingers, the end result was two lonely thyratrons 

sitting where there used to be three “hard” tubes 

and a mass of resistor-capacitor networks and 

polar relays. 

wie years ago, the author got into a heated 

Circuit Operation 

The basic circuit of a thyratron keyer is shown 
in fig. 1. When a mark signal is received, an 
audio (a.c.) voltage builds up in the output of 
the “mark” filter. When the first positive half- 
cycle builds up to a critical value, it causes V1 
to suddenly ionize and conduct. For all practical 
purposes, this tube then becomes a dead short 
between all elements. The two grids have lost 
all control, and conduction will continue until 

plate voltage is removed long enough to permit 

deionization. 
Note at this point that Cy will now assume a 

charge, with the conducting plate of V; causing 

that end to be negative and the other end posi- 
tive, since there is no drop across R4. 

When, some time later, a “space” signal is 

received, the voltage disappears from the “mark” 
filter, and a new signal appears at the output of 
the “space” filter. The first positive half cycle 
of this new voltage causes V2 to fire. 

When V2 fires it has the same effect as if the 

*1334 N. 20th St., Lincoln, Nebraska. 

plate were suddenly grounded. The charge on 
C; is effectively applied as positive at ground 

(plate of V2), and negative on the plate of V4. 
Since thyratrons are essentially rectifiers, and do 

not conduct when the plate is negative, this 
charge has to be dissipated through Rs, the selec- 
tor magnet, and Ry. Having discharged, C; will 

then recharge, but with opposite polarity, since 
the plate of V2 is now effectively at ground and 

the plate of V; is now at plus 250 volts. 
During the first half of this discharge-recharge 

cycle, the negative plate of Vz will not conduct, 
permitting the tube to deionize . . . providing Cj 
is large enough to allow sufficient time. Since 

there is now no signal on the grid of V4, the 
tube will remain in the “ready” condition until 

a “mark” signal is again received. 
We now have the switching circuit. The con- 

siderations entering into setting up such a circuit 
are somewhat unusual. 

Time Constants 

Tube manuals state that the usual thyratron 
deionizes in about 75 u-sec. That is about right 
for new tubes. But an old, or abused tube re- 
quires much more time. I found here that at 

least 250 w-sec was necessary for long-term 
stability. Since only half of the time constant is 
used for deionization purposes, you have to allow 
at least 500 uw-sec. Even this is a bare minimum. 
One millisecond is a good all-round figure, allow- 

ing for old tubes, line capacity, and other effects. 

Noise Suppression 

Since thyratrons are an excellent “white 
noise” generator, certain precautions are neces- 
sary to prevent this noise from getting out of the 
chassis. By using inductive wire-wound resistors 
for Ry and Rs, the r.f. choke characteristics car 

be used in combination with the resistance tc 
provide effective noise filtering. The 0.01 disc 
ceramic C5 is the capacitive element in the fil. 

tering. For this same reason, it is important 
that the two resistors be used with the short- 
est possible leads to the plate contacts on the 
sockets. 

Power Supply 

Some sort of d.c. power supply is necessary 
to key the reactance modulator in the transmitter 
By “floating” this supply, and connecting it to < 

N : 

Top view of the converter chassis. The bandpass filter 
are constructed on the sub-chassis and the two 2D21’ 
may be seen in the front left. The two bias controls fo 

the thyratrons are on the left chassis flange. __ 



90ud.c. 
Power Sup. 

20 ma machines 

_ C1—0.25 mf 600V. 
Ry, R5—15K 10w adjust. 

Rg—2.5K 2w. 

50-60 ma machines 

C,;—0.5 mf 600V. 
Ry, Rs—7.5K 25w adjust. 
Rg—1K 5w. 

_ Fig. 1—Circuit of the RTTY converter unit employing two thyratrons, V; and V2. These may be either 2050's or 

4 
_ 2D21's. The entire B-minus circuit is floated above chassis and one side of the selector magnet circuit is grounded 

to the chassis as shown. All capacitor values are in mf and all resistors are 2 watt unless otherwise noted. 

_ center-tapped resistor setup, it can be used to 
Operate this same unit for a local loop power 
supply. You can use a small bias supply with 

_ very simple rectifying and filtering to key both. 

— In operation, the use of the two resistors has 
_ a polarity reversal effect on the pulses generated 

by Co and Cs, when the keyboard contacts open 

and close. Closing the keyboard contact gives a 
positive pulse from Cy, at the same time a nega- 

_ tive pulse from C3. The negative pulse has no 

, 

effect on Vy», but the corresponding positive 
“pulse will fire V;. When the keyboard is opened, 

another pair of pulses are generated, this time 
opposite polarity. This puts the positive pulse 

~ on V2, and switches the system to space. 

> 

4 

Figure 2 was necessary in the original model 

because of a low impedance path to ground 
through the bandpass filter. In later models, the 
circuit shown in dotted lines in fig. 1 proved to 

be better suited. 
Figure 3A is the circuit of the bias supply for 

_ the thyratron control elements. You will note 
that a center-tapped filament winding is used, 

_ with the bias drawn from one half of the wind- 
ing. If you find it necessary to use a transformer 
with no center tap, the circuit in fig. 3B will give 
the same results. I do not recommend using 
more than 3 volts bias. The adjustment of Ri 

and R» gets entirely too critical! 

od 

Adjustments 

Make the adjustments on the taps of Ry and 

Rs as follows: 
1. Set up converter with the desired selector 
magnets, relays, if used, etc., in the circuit. 

To T.U. 

90v.d.c. 
Power Sup. 

Key Board 

To Xmtr. 

_ Fig. 2—An alternate method of connecting the keyboard 
and transmitter to the RTTY converter in the event the 
Mark-Space filters have a low impedance. The relay 

contacts are part of the transmit-receive relay. 

2. Set Ri, MARK BIAS control, for minimum 
voltage, and Ry, SPACE BIAS control for maximum 
voltage. 

3. Adjust R5 for the proper current value for 

your equipment. 

4. Reset Ri, MARK BIAS control, for maximum 

voltage and Re, SPACE BIAS control, for minimum 
voltage. 

5. Adjust Ry for the same current you previ- 

ously adjusted R;. 

Adjustment of the bias controls R; and Ro» is 

somewhat more difficult. A means of controlling 

the output amplitude of the limiter is necessary 
for an accurate adjustment. However, this is 
made difficult by the fact that a good limiter 
reaches full output with a very small input signal. 

In the usual converter, the monitoring scope 

is connected with the horizontal to the “space” 

output, and the vertical to the “mark” output. 
Under proper signal conditions, therefore, a ver- 
tical line shows for “mark” input, and a hori- 
zontal for “space.” The ordinary audio converter 
will have the “mark” coils tuned to 2975 cycles, 

and the “space” coils tuned to 2125 cycles. 
If you connect a variable audio oscillator to 

the converter input and slowly sweep the fre- 
quency from 1000 cycles to 4000 cycles, you 

will note that the horizontal line will start from 
a spot, expand to a full line, shrink to a spot, 

[Continued on page 119] 

-3v, Bias 

500mf 
12v. 

To Fils. 
(A) 

4 
Fig. 3—Circuit (A) is used to develop minus three volts 
of bias for the thyratrons when the filament winding is 
center-tapped. Circuit 3(B) is used when the filament 

winding is grounded on one side. 

HY, 

(B) 
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A Test Set For F.M. 
BY BYRON H. KRETZMAN*, W2JTP 

Tuning-up one of the popular surplus Motorola f.m. rigs can be quite 

a chore without the aid of the matching test set. Here is an inexpensive 

home-brew substitute that can be constructed in an evenings time. 

HOSE of you who operate v.h.f. are aware 
| of the ever-increasing activity of f.m. sta- 

tions on the high ends of the 6 and 2 meter 

bands. These stations are using retired, and 
slightly modified, police car and taxicab “two- 

way radio” sets. Modification of this commercial 
surplus equipment is relatively simple, consisting 

mainly of the construction of an a.c. power sup- 
ply as compared to the modification of war sur- 
plus. Sometimes a turn or two must be taken off 
a coil to reach the 6 meter band with a “low 

band” set or a capacitor or two added to reach 

the 2 meter band with a “high band” set. These 
compact sets usually have transmitters that give 

30 to 60 watts output, while the crystal controlled 
receivers have a fantastic sensitivity, compared 
to the SCR-522. 

Using The Metering Socket 

Most of the f.m. equipment which has been 
made available to hams has been made by Motor- 
ola, such as the -80-D and the -140-D. Of course, 

since the majority of these sets were designed 
for mobile operation, there are no meters for 

tuning. Built into each receiver and transmitter, 

though, there is an eleven-pin metering socket 
which gives access to all metering points required 
to do a complete tune-up. To facilitate tuning, 

Motorola developed a Test Set, the Model 

P-8501, to be plugged into these test sockets. 

%431 Woodbury Road, Huntington, N.Y. 11743 
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Basically, this test set uses a 4-inch square meter 

with a 50 microampere movement. A series re- 
sistor makes it a 20,000 ohms-per-volt volt. A 
rotary switch then permits selecting the desired — 
circuit in either the transmitter or the receiver. | 

Other features were a monitor loudspeaker, a 

crystal oscillator, and a toggle switch to allow 
keying-on the transmitter. Naturally, not very 

many of these test sets have hit the surplus 

market. 
The v.h.f. (f.m.) operator, like the RTTYer, 

doesn’t hesitate building a little ’ole piece of test 
gear. The problem is finding the meter. Big 50 
microampere meters don’t come cheap, even if 
you can find one in surplus, which is rare. Ah, 
but we did find a source of beautiful small, mod- 
ern, 50 microampere meters (down on Radio 

Row in New York City) for only $4.95. These 
are Minneapolis-Honeywell meters, and they 
have the zero off-set. That is, the scale reads 
minus 50 to the left of zero and plus 150 right of 
zero. This is ideal for looking at the discriminator 

of an f.m. receiver. The meter movement is 50 
microamperes full scale and its resistance is 2,000 
ohms. The scale is linear to the left of zero, and 

to the right of zero up to 100. The 100 to 150 
portion is not linear, but that is not important 
as we shall explain. 

A Simple F.M. Test Set 

We simplified the construction of our test set, 
thereby reducing its size accordingly. The speaker 

Simple test set for v.h.f. fim. 
equipment, ideal for the converted 
Motorola —80-D and —140-D 
units popularly in service on the 
2 and 6 meter amateur bands. 
The rotary switch selects the de- 
sired circuit in either the trans- 
mitter or the receiver to make its 
measurements. Also included is 
a jack for loudspeaker monitoring 
and a remote TRANS ON switch. 
The handle shown was made 

from a wire coat hanger. 



Fig. 1—Test set diagram for the Motorola f.m. sets. 

_M;—Miniature 50 ua meter. Minneapolis-Honeywell 
surplus. Edlie Electronics, Inc., 154 Greenwich St., 
N.Y., N.Y. 10006. Catalogue #CA1060, priced at 

' $4.95. 
P,—11 pin cable connector. Amphenoi 86PM11. 

-$;—2 pole 11 position rotary switch, non-shorting. 
Centralab 1413. 

$)—S.p.s.t. toggle switch. 

“Was omitted, but a jack is provided to permit 
plugging in either headphones or an external 

speaker. Also omitted was the crystal controlled 
_test oscillator. The TRANS ON switch was retained 
and has been found to be quite useful; actually 

essential. 
__ As you can see from the diagram, fig. 1, the 
circuit is very simple, consisting mainly of wiring 
from the eleven-pin plug, P to the two-pole 
eight-position rotary selector switch, S. Switch 
positions are marked the way they are in the 
P-8501 Test Set, except the position to read relay 

voltage was eliminated. Positions 4 and 5 are 
marked — and + respectively, to check the dis- 
criminator of the receiver. The last position is 
marked pa and is used to measure the voltage 

drop across one of the two series resistors, one 
for each tube (section), in the plate circuit of 
the final. Note that we have added two parallel 
resistors, Ro and Rs. These were added so that 

the meter, in the PA position, would read the plate 

“current (of one tube at a time) directly in milli- 
-amperes for the —80-D set. When plugged into 
the —140-D transmitter test socket it reads one- 
half the actual plate current to either balf of the 

final tube. Switching between final tubes is done 
‘on the transmitter by means of a switch marked 

“BALANCING on the —80-D. 

Construction 

Our f.m. test set is built intoa24%s x 2% x 5 
inch mini-box, a Bud CU-1004. The plug is an 
Amphenol 86-PM11 (79-CC4) with a handy 

-coat-hanger-wire added for a handle (quite use- 

ful when removing the plug from a test socket). 
The cable is a four-foot length of 12-wire 
(stranded) cable. The rotary selector was found 

in surplus, however, there is an equivalent made 

by Centralab. Be sure that the receiver audio out- 
put jack is insulated from the chassis. (This 

a 

}-— 11" feu 
Is 2 = 

SS eS eee 

Fig. 2—Panel layout for the f.m. test set. 

prevents accidental keying of the transmitter by 

grounding the case. ) 

After wiring is completed, except for tem- 
porarily leaving one wire off the meter, use an 

ohmmeter to check your wiring to make sure you 
haven’t made an error. Note that the transmitter 
plate voltage appears on plug pins 7 and 8. Any 
foul-up here and Pouff!, up goes that nice 50 
microampere meter. When you are sure every- 

thing has been wired correctly, connect the 
meter, then cross your fingers and plug it in. 
You can very easily check the adjusted calibra- 

tion of the test set in the PA position by first 
measuring the plate current, between pins 7 and 
8 on the transmitter test socket, with a milli- 

ameter; then plug in the test set. If the meter 

reads a little too high, add some resistance in 
parallel with Re and R3. If a little too low, in- 

crease the value of Rs, say to 27 ohms. A read- 
ing of more than 100 means that you are drawing 

too much plate current, so quickly switch the 
transmitter final to Lo. The scale above 100 

doesn’t read correctly, but who cares? You 
shouldn’t be up there, in the PA position, anyway. 
For the other circuits the actual reading is not 
important as you tune the circuits for a peak 
reading, or in the case of the receiver discrimin- 

ator, for a zero reading. 

Anyway, for a couple of hours work you will 
have built yourself an extremely useful device, 
and wonder how you ever got along without it. 

(Loan it to somebody for a while and you will 
find out!). z 
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An Oscilloscope Monitoring 
Adaptor 

BY DAVID T. GEISER*, WA2ANU 

While many excellent articles have been written on oscilloscope monitor- 
ing methods, very few have described ways to mate scope kits to simple 
transmitters without complicated attachments. This article outlines some 
generally useful procedures for most scopes and transmitters. The neces- 

sary parts are simply two resistors and two capacitors. 

w., phone, and sideband operators can 
C all profitably use oscilloscope monitor- 

@ ing. The author, for instance, does not 

know any phone or sideband operator who has 
abandoned the use of scope monitoring once he 

has tried it. 
The two most common ways of displaying a 

signal on a scope are Sweep and Lissajous. Sweep 
methods use the internal sweeping circuits of 
the scope to move the trace across the screen, 
usually as a linear function of time. This is most 

useful for observing keying, and on phone gives 
the conventional “modulation envelope.” It is 
also useful for sideband “two-tone” tests, 
n.b.f.m., and d.s.b. single-tone test. “Lissajous” 

is the general name for patterns such as the a.m. 
“trapezoidal” and s.s.b. and d.s.b. “bow-tie” pat- 
terns. These patterns are obtained by feeding 

some audio into the horizontal channel of the 
scope, while r.f. is fed into the vertical channel. 

Theory 

Vertical amplifiers of inexpensive oscilloscopes 
do not usually amplify amateur radio frequencies 
well, but an oscilloscope cathode ray tube usually 
gives faithful deflection to thirty megacycles or 
higher. The r.f. sampled is used to feed the ver- 
tical plates directly, without sending the signal 
through the amplifier. 

At frequencies under 30 mc, the vertical plates 
of a scope-tube look almost like a pure capacitor, 
but above this frequency the leads running to 
the deflection plates display inductance that may 
cause less deflection, in the style of a low-pass 
filter. Since the tube looks capacitive below 30 
mc, the correct attenuator to use on these bands 
is a small series capacitor. 

As both the horizontal amplifiers and the usual 
connection to the horizontal plates look resistive 
at audio frequencies, the modulating audio or a 
part of it may be fed into either input. If an 
attenuator must be made, two or more series; 

connected composition resistors make an ac- 
ceptable voltage divider. 

Scope Changes 

Practically all scopes require no wiring 
changes to feed the deflection plates directly. 

*Light Military Electronics Dept., General Electric Co., 
Utica, New York. 
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Coax Tee Conn. 

Final Amp 

eo Big CG) 

(B) a mpeges ier 

Fig. 1—How to pick up the a.f. and r.f. in an a.m. 
transmitter is shown above in (A). Pick up of audio in 

d.s.b. transmitter (DSB-100) is shown in (B). 

The inexpensive service types use terminal strips 
with jumpers for direct connection. These strips 

are located on the rear of the scope, frequently 
under access plates. The coax may be connected 

directly to the strip or the installation may be 
prettied up by mounting a Mini-box with a 
coaxial receptacle and a T in place of or near 
the access door. 

Fifty watts on a matched fifty ohm line gives 

approximately a one inch deflection with a 5 mmf 
attenuator capacitor. Two capacitors appear in 
the detail photo, as the author did have two 10 
mmf units, and no fives. For a bigger picture or 
for transmitters with less power than the DSB- 
100, more capacity may be desirable; for higher 

powers or a smaller picture, use a smaller ca- 
pacitor. Not much capacitance variation is re- 
quired, for while 50 watts output is 50 volts in 
a fifty ohm line, 1600 watts output is only 283 
volts. (The 1600 watts is both legal and realistic 
in amateur practice. For instance, this is the 
peak power of a 400 watt carrier 100% modu- 

lated. The scope shows voltage at every point of 
a modulation cycle.) 
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_ Fig. 2—Some of the patterns found when monitoring 
_ various phone transmitters. Pattern A is a trapezoid 

showing less than 100% modulation plus phase shift 
_ in the scope. Pattern B shows the phase shift eliminated 
as explained in the text. Pattern C is caused by im- 
proper drive or final tank tuning. Pattern D shows a 
correctly adjusted d.s.b. output. Other patterns are 

described in the available handbooks. 

Transmitter Modification 

__ Modification of the transmitter to take out the 

~ audio signal to the scope for trapezoid observa- 
_ tion is very easy. Since the audio level is very 
high at the take-off point a ten to one divider 
2 consisting of a 100K and 10K resistor is used as 

_ shown in fig. 1. The 100K resistor is kept as close 
as possible to the accessory socket (or other 

_ connection point) so that it will act as an rf. 
_ choke and help prevent TVI. The 10K resistor 
is located at the scope input terminals. Most 
scopes have a d.c. blocking capacitor in series 

with the input connection so a separate capacitor 
may be unnecessary. 
_ Should the final d.c. plate voltage be more 
than a few hundred volts, d.c. current in the 
. audio attenuator might be disturving, if the scope 
does not have a blocking capacitor. Then, an 
_ external capacitor should be used. Its capacitive 

reactance should be very low (compared to the 
divider resistance) at the lowest audio modu- 

lating frequency of interest. One percent re- 

~actance (or less) is a good ball-park figure; for 

instance, 0.5 mf is about 1% of the 110K total 
audio divider resistance at 300 c.p.s. The voltage 
rating of the capacitor should be the sum of the 
_d.c. and modulating a.c. peak voltage. 

Typical Patterns on Phone 

Occasionally a pattern such as shown in fig. 
2A will be seen. This is typical of phase shift 
between the modulator and the oscilloscope 
horizontal plates. With the installation shown, 
all that was necessary to obtain the proper pat- 
tern (fig. 2B) was to adjust the horizontal gain 
control of the scope. (Gain control settings may 
vary phase shift also.) If this procedure is not 
satisfactory, try placing a few mmf of capaci- 
tance across first one, then the other of the audio 
voltage divider resistors. The chances are that 

the most effective capacitor position is across the 
resistor connecting the modulator and the scope. 

When the oscilloscope has ‘no horizontal am- 
plifier, the audio voltage divider (which, of 

course, can have any ratio) may be unnecessary. 

‘The’ modulating voltage may couple capacitively 

directly to the horizontal plates. 
It is not important what size cathode ray tube 

b 
f 

3 
aed 

View of the Mini-box attached to the rear of an Eico 
425 scope. The 83-1T connector ties to the scope through 

two series connected 10 mmf capacitors. 

is used; the same information appears on both 
one and five inch tubes. At v.h.f., however, the 

longer internal lead length to the deflection 
plates may cause large sensitivity changes in 
some of the bigger tubes as explained in the 
Theory section. 

Figure 2 also shows some patterns obtained 
with misadjustments as well as under proper 
operating conditions. Quality is excellent with 
proper adjustment, and poor to bad under the 
improper conditions. 

Scope Monitering C.W. Signals 

On c.w., the set-up on another rig had been 
guilty of vicious key-clicks. Sweep observation 
of the keying waveform pinpointed the reason— 
the sharp-pointed waveform of fig. 3. Scope ob- 
servation of the power supply showed poor reg- 
ulation. The cure is another story. 

Other Applications 

The c.w. man will find his biggest use for the 
monitoring device in checking keying waveforms, 

but he, like all other amateurs, will find the scope 
useful for checking parasitics and for antenna 
loading. In these days of pi-networks that will 
“match anything,” it is easy to so lower the O 
of the final amplifier that the maximum output 
point does not coincide with the plate current 
dip. The scope, being an excellent r.f. voltmeter, 
will advise the careful amateur that he is getting 
more output “off resonance” and had better start 
looking for harmonics. 

The phone man with screen grid or other ef- 
ficiency-type modulation (yes, clamp-tube and 
exalted types qualify usually) must have some 

[Continued on page 119] 

| 
Start End. 
Dot Dot 

Fig. 3—Keying waveform shown by using the internal 
sweep of the scope for liorizontal deflection. The sharp 
droop “after the start of the dot is caused by poor 

regulation in the external power supply. 
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A Flexible Portable Power Plan 
BY VIRGIL C. WEST*, W5JBR 

Here is a new way to put those old surplus generators and inverters to 
work. This power plant provides both 28 v.d.c. and 115 v.a.c. and 
doubles as a back up for emergency operation and a field day power 

source. 

o doubt many hams have thought of 
N owning a portable power unit for an 

emergency or field day excursion. But 

generally commercial units are expensive and 
even on the surplus market are hard to obtain. 
This article describes a versatile power plant 
which can be made almost entirely from sur- 
plus units. It is particularly adaptable to the 
“Sunk boxes” of neighborhood surplus collectors. 
The unit is essentially a gasoline motor driven 
generator capable of delivering either 28 volts 
for operation of unconverted surplus equipment 
or for feeding to a 28 v.d.c. to 115 v.a.c. inverter 
for operation of a fixed or portable station. It is 
of rugged construction, can be used almost any- 

where, and installed quickly. 

Materials 

The unit consists of three principal compo- 
nents: a four-cycle, single-cylinder gasoline en- 
gine, a 28-volt d.c. generator, and a 28 v.d.c. to 

115 volt a.c. inverter. The engine should be 

rated at two or more horsepower and capable 
of at least 2000 r.p.m. to operate the generator. 
An engine from an old reel mower or other 

forced-air cooled engine types will work quite 
satisfactorily. 

The generator should be rated for an output 
of 24 volts at 50 amperes or better. The need 

*4523 40th St., Lubbock, Texas. 
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will naturally depend on the input rating of th 
inverter used as well as on the current requires 

by any 28 volt equipment. To illustrate, if th 
inverter is rated to pull a maximum of 45 am 
peres d.c., and 28 volts at 5 amperes will b 
needed simultaneously, say for a relay network 
a 50 ampere generator should be used. To sim 
plify circuitry, the shunt-wound, self-excite 
type of generator is employed. If available, 
voltage regulator may be used with the genera 

tor, but since the engine will maintain a rela 

tively constant speed under varying load, this ; 

not essential. 
The other major component, the inverte: 

should have a rated input voltage equal or nearl 
equal to the output of the generator, that is 
from 24 to 28 volts, have a power rating o 
500-750 volt amperes, and deliver an output o 
115 v.a.c. at 60 cycles. Together, the generato 
and inverter can be purchased for about $35.0( 

Oddly enough, I found that a 400 cycle in 
verter worked quite well. The Leland Electri 
model 3514-1 inverter, which I am using, is on 
of several makes which have 400 cycle outpu 
I found that I could compensate for the increase 
impedance of a 60 cycle power transformer b 
placing the voltage adjust pot on the inverter t 
a nearly maximum clockwise position. Th 
Leland inverter described above will operate m 
entire station from receiver to soldering gur 

The only difference is that in place of any 6 

Components before the fin 
assembly. The Clinton Mod. 
D-1100 gas engine shown o 
the left more than filled th 
bill. The generator in th 
center is a Delco and the i 
verter is made by Lelan 
Electric. The shaft coupl 
described in the text is show 

in the foreground. 



G)—D.c. generator, 24-28 v.d.c. at 50 amps. Shunt 
wound, self excited. 

th, 12-24 v. lamps, AN-3157-6 (G.E.). 

K,—28 v.d.c. coil, contacts s.p.s.t., 28 v.d.c. at 50-75 
amps. 

‘or 120 cycle hum in the equipment, a 400 or 800 

ycle pitch is heard. This hum, however, is not 
objectionable and may not even be apparent. 

Likewise, I found the 400 cycles to have no 
effect on transmitter, receiver, or oscilloscope 
operation. So, if you have an old 400 cycle 
inverter lying around, don’t hesitate to try it. 
Otherwise, one can be purchased for less than 
the 60 cycle models. 

All the major components—engine, genera- 

tor, inverter—are mounted on a rugged alumi- 
num chassis made from roughly 7 square feet 

of 48” soft aluminum and can be enclosed in a 
rdy aluminum cover. The cover would require 

about 25 square feet of 1/16” aluminum. A 
tecessed panel is used both as a protection for 
‘the controls and as a safety feature to guard 
against accidental contact with the power ter- 
minals during operation. 

Circuit 

Functionally, the electrical circuitry is quite 
simple. The 28 volt (or 24 volt) output of the 

- generator is fed e#ther directly to a terminal on 
‘the panel from which 28 volt equipment may be 
“operated or to the inverter (See fig. 1). The in- 

reat "7 

_ View of completed power plant painted, mounted and 
ready for action. 

Fs 
45a. 

it 
115vac. 

Fig. 1—Circvit diagram of a power plant that provides 28 v.d.c. and 115 v.a.c. Generator G; is driven by an 
air cooled gas engine. 

K,—28 v.d.c. coil, contacts d.p.d.t., 28 v.d.c. at 50-75 

amps. 
N)—Inverter, 24-28 v.d.c. input, 115 v.a.c. 60 cycles 

output. (Alternate—400 cycle output. See text.) 

verter’s function is to convert the low voltage 

into the higher potential, 115 volts a.c., which is, 

in turn, fed to the terminal board. A red and a 

green panel lamp indicate which system, the in- 
verter or the generator only, is on. Three circuits 
fuse the outputs according to the mode of opera- 
tion. If 115 volt operation is desired, power 
switch S; on the front panel, when closed, ener- 

gizes K; completing the circuit to the inverter. 

For simultaneous operation of both the 28 
volt and 115 volt systems, the d.c. current avail- 

able at the terminals will, as pointed out earlier, 

depend on the specifications of the generator. 
In the previous example, a net difference of 5 

amperes would be available at the terminals. In 
this case, a 5 ampere fuse would be used for Fj. 

For 28 volt operation only, S2 is closed prior to 
S;; relay Ky, energized by closing S2, puts the 
generator current through a straight 50 ampere 

line to the terminal. (Incidentally, this high cur- 

rent source is ideal for operation of the ART-13 
transmitter from the dynamotor, DY-17). In 

addition to the fusing and switching circuits a 
0-50 v.d.c. voltmeter is included in the equip- 
ment to permit monitoring of the generator 
output. 

Construction 

The chassis is cut from 4%” aluminum sheet 

and is provided with openings for the recessed 
panel, voltmeter, and power leads. The recessed 

panel, made in the form of an open box, houses 
the switches, fuse holders, terminal board, and 

panel lamps. The subchassis is wired with heavy 

[Continued on page 119] 
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re ae 

" be 45 > 

Fig. 2—Details for constructing a “lazy M’’ mount to 
hold the generator. Dimension ¢ is explained in the text. 
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Reviewing The Radio HUaseier 
Standard Part Values and Tolerances 

BY DAVID T. GEISER%*, WA2ANU 

Number 10 of a series 

HE electronics beginner sometimes won- 
| ers why the ordinary resistor or capacitor 

has such peculiar nominal values as 820 
ohms or 0.033 microfarads. The old-timer some- 
times sighs for the days when no “odd” values 
cluttered Ohm’s Law, and regrets the change; 
actually, both groups profit. This short review 
describes why and tells something of the reason- 

ing behind the “standard” values that came to 
wide use in the late thirties and early forties. 

Tolerance 

There are two reasons for the need of toler- 
ance. Very few designs need an exact value of 
part in a circuit to work properly. Almost all cir- 
cuits will work well with parts as much as 20% 
different from the specified value. A small num- 
ber of circuits need values within 10% of the 
listed values, and a few circuits need parts within 
5% of the specified value. 

The part manufacturer who strives to make a 
component a specified number of ohms or micro- 
farads usually comes pretty close—but the odds 
are that he won't hit it exactly. Most of his parts 
will be near the desired value, but some will be 
further away. If we arbitrarily say that all parts 

within 5% are good, there will be some 10% and 
20% parts that will have to be rejected. Yet most 
constructors can use 10% or 20% parts. The 
manufacturer usually sells these parts at a re- 
duced price. 

Naturally, an experimenter wants to be able to 
choose a range of resistance and capacitance 
values. Whether he wants a 20% or a 5% resis- 
tor, he also would like to have other values close 
to it, a higher and a lower step. 

There was a time, many years ago, when all 
values were in steps like 1, 2, 3, 4, and 5. This 
permitted easy arithmetic, but there were holes 
in the resistance range. Let us imagine 10% re- 
sistances, and the “standard” steps of 20 and 30 
ohms. Ten percent more than 20 is 22 ohms; ten 
percent less than 30 is 27 ohms. There was noth- 
ing in between. A value of 24 or 25 ohms was 
needed to fill the hole. There were a number of 
these holes and they didn’t match very well with 
“good-looking” (ending in 5 or 0) numbers. 

Plain economics dictated that the best practice 

for manufacturers, distributors, and users was 
to develop a new set of “standard” steps. 

Numbers 

A good way to set up astandard group of 

*Snowden Hill Road, New Hartford, N. Y. 13413. 
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numbers is to start with either the lowest or the 
highest value you’ll ever want to use and multiply 
it by a fixed fraction every step. Imagine that the 
lowest value you want is one ohm, and you decide 

that the fractional multiplier will be 3/2. The 
first step will be at 142 ohms, the second at 2%. 
(This step is the true value for a 20% tolerance.) 

When you have multiplied 1 by 3/2 a number of 
times, you find that you jump 10 ohms. You can 
either start over at 10, or try to find another way 

of selecting the numbers if you want to use the 
same basic numbers between 10 and 100 as 
between 1 and 10. (Numbers like 1.5, 15, and 

150 would all be the same basic number. Only © 
the decimal point would be different). A quick | 
survey with ordinary arithmetic can be made and 
will show that exact five and ten percent toler- 
ances will also not “repeat” themselves. 

As it becomes very inconvenient to have a 
number system that does not repeat itself with 
numbers ten times bigger (like our dollars and 
cents do), we must find a step which, multiplied 
by itself a whole number of times, comes out 

exactly 10. This step would be called a root of | 
10. The second (or “square”) root of ten is 

about 3.163; the third (or cube) root of 10 is 

2.154. Three “2.154s” multiplied together 
equals 10. 

A tolerance of about 18.9% results from the 
sixth root of ten (1.467) which we would use as 
a multiplier. Six of this multiplier multiplied by 
each other give 10 and the series will both have 
better than a 20% tolerance and repeat itself. 
The individual values obtained between 1 and 
10 would be approximated (rounded off) after 
the multiplication to keep the nominal value 
from looking too complicated. (Table I) 

Steps of 10% use the 12th root of ten (1.211) 
[Continued on page 142] 

Table I—-Standard Values 

20% 10% 5% | 20% 10% 5% 

igre 10 See 10 36 
11 39 39 

1s sis 12 43 
ee ety lye a Tb oka 47 

15 Pacetate 15 ree 15 51 
16 56 ee 56 

LR eee 18 62 
20st | ROS meet meee Ga ieee 68 

2 Mak aR Doe Roe 22 75 
4 24 82= es 82 

Dy) cea 27 91 
BO. = Wel 00a wane TOUR ares 100 

93 eect: GED omc 33 



CQ Awards Honor Roll 
q Worked All Zones. The following is a list of the call-letters of 
_ top DXers throughout the world who have qualified for the Worked All 
_ Zones Award as of August 5, 1963. Calls are listed in alphabetical order 
_ by call area and country. 

RADIOTELEGRAPH 
V1AB W2DEC W2TXB W3RBE K4QIJ W6ADP W6ESJ W6O0MC W6YMH W7ZOH M1ACB W2DEO W2UFT W3RBW W4QT W6AFI W6FUR W6O0ME W6YMV W8AE W1IAJG W2DGW K2UKQ W3RPG W4RBZ K6AHV W6FWQ W6ONK W6YY W8ASW WIAZY W2DO0OD K2UPD W3RSR K4RID W6ALQ W6EFZL W60ONZ W6YZU W8BHW WIBFT W2DS W2UTH W3RUT K4RPK W6AM W6GAL K6O0PI W6ZCY W8BOJ WIBGA W2DSU W2UVE W3RZL W4RVW W6AMA_ W6GDJ W60SU W6ZEN W8BRA VIBGW K2DSW W2UZF W3SOH W4SHX WA6AMZ W6GFE W6O0WQ _ K6ZMB W8BSH 1BIH W2EHN W2VCZ W3SWV W4SSU W6ANN K6GLC K60XU W6ZMW W8&CDT 1BIL W2EQS W2VND W3TMZ W4SXE W6AOA K6GMA W60YD W6ZMX W8CED 1BLO W2ESO K2VUI W3UXX K4SXR W6AQ0OD W6GMC K60YD W6ZUL W8CLR 1CKA W2FBS W2VYX W3VKD W4IM W6AQP W6GMF W6PB W6ZVQ W8CRI CKU K2EFC W2WS W3WGH W4UXI W6ATO W6GPB W6PCS W6ZZ W8CQ 1CTW W2EFCQ W2YTH W3WU W4VPD W6AUT W6GRL W6PDB K8CVQ VICV W2FSN W2YXY W3WV W4VYP W6AVM W6GSL W6PFD W7ABO W8CWY WiIDGT W2FXA W2ZGB W3ZAO W4WDI K6AYA Wé6GUI W6PH W7AC W8DAW ViDHO W2EXN W2ZVS W4YGZ K6AYZ W6GWW W6PHE K7ADL W8DEN WIDMG W2EZY W2ZXL W4AAU W4YWX W6BAF W6HDEF W6PHN W7ADS W8DFQ 1DQH W2GDX W2ZY W4AH W6BAM W6HJT W6PKO WT7AEA W8&DHC EIO K2GFQ W4AIS KS5ABW W6BAX K6HOR W6PLK WT7AHX W8DLZ 1EOB K2GMO W3AEL W4AIT WSABY K6BHM W6HVN W6PQT WT7AJS W8DMD 2 V1IEQ W2GNQ W3ALB W4AIX KSADQ WO6BIF W6HX W6PUY WT7AMX W8DSZ 1FFO W2GT W3A0OH K4AW WSADZ W6BIL Wo6IBD W6PZ W7AQB W8DX 1FH W2GVZ W3ARK W4AZK WSAFX W6BPD Wo6ID W6QD W7ASG K8DYX 1FQA W2HMJ W3AS W4BFR WS5SAWT W6BSY W6IDZ W6QDE W7AUS W8ELL 1FZ W2HO W3AXT W4BI K5BGB W6BUD Wo6IFW W6QNA W7BD W8EWS 1GKK W2HSZ W3AYD W4BPD KSBGT W6BUO Wo6IPH W6RAN W7BE W8EYE 

1HGT K2HXL W3BES W4BYU WSBZT K6BWX Wo6JH W6RKP W7BTH W8GLK HX W2HZY W3BHV W4BZ WS5SCE Wé6BYB W6JHV W6RLN W7CAB W8HGW 1HZ W2ICO W3BQA W4CKB WSCEW W6BYH Wo6JK W6RLP K7CHT W8HMI HCP W2I0P W3CA K4CLT W5CK W6BZ WoJKI W6RLQ W7CKY/ W8HUD 1B W2IRV W3CGS W4COC W5CKY W6BZE K6JQJ W6RM KL7 W8IBX <1JDN W2IWC W3CPV K4CTU WSDA W6CAE W6JZP K6RTK W7CMO K8IKB 

VIKXU W2JST W3DWY W4CYU WS5SEGK W6CG W6KEV W6RZS W7CWE W8IQS LHZ W2JVU W3DXN W4CYY WSFEFW W6CGP W6KG W6SA WT7DAA W8IRN 1L W2KCE W3ECR W4DHZ WSFNA W6CHV WéKIQ W6SAI W7DET W8JBI 1LZE W2KED W3EFZ W4DKP WS5FXN Wé6CIS K6KJR WA6SBO W7DIS W8JIN \ MLI W2KIJZ W3EOB W4DQH WSGEL K6COM W6KRI W6SC WIDJY W8JRB VIMV W2KUW W3EPR W4DQS WSGNG W6CTL W6KSM K6SHJ W7DL W8JRG NHJ W2LAX W3EPV W4EEE WSHDS Wé6CTO W6KUT W6SIA W7DXZ W8JSU INLM W2LNB W3EVW W4EO WSHJA K6CTV W6KYG W6SN W7DZ W8IXY 
10DW § W2LPE W3FYS W4EPA WSIAH W6CUL W6KYT W6SQP W7EJD K8KAE JR W2LSX W3GAU) W4FFV WS5SJUF W6CUQ W6KZL W6SR W7ENW W8KBT 
OOA W2LV W3GEN W4FZO KSJZY K6CWS K6LAE W6SRF W7ETK W8KIA OS K2LWR W3GHD W4GD KSKBH W6CYI W6LDD W6SRU W7FB W8KML 

FA W2NOY W3HHK K4GSU W5KE W6CZO W6LGD W6SYG W7GBW K8LSG JR W2NUT W3IMV W4GXB W5KLB W6DBP K6LGF W6TEU K7GCM W8LY 1ONC W20BX W3IPO W4HA W5KUC K6DDO W6LGZ W6TI W7GHB W8MCC RAN W20CL W3IXN K4HFS WS5LBI W6DFY W6LN W6TKX K7GIE W8MPW TSL K20EA W31YE K4ICK W5LCI W6DI W6LRU W6TPJ W7GUI W8MTO TYQ W20GE Ww3JKO W4IEN W5LEF W6DIX W6LS K6TQR W7GUV W8NBK 1WDD W20KM-= wWw3IJINN K4IIC W5LGG W6DLY W6LTX W6TS W7GXA W8NIC 
WLW K20LS W3JTC W4IMI W5LGS W6DQH  W6LW W6TT W7HDL K80HG 
1WY W20TC W3JTK W41U0 K5LIA W6DUB_K6LZI K6TXA W7HIA W80NA ZD W2PCIJ W3JW W4JAT WS5SLP W6DUC W6MDK wWwerTxL W7HKT K8ONV 
ZW W2PDB W3IZY K4JEY K5LZO WA6DUG W6MEK wé6TtzD W7HXG W80YP 
1ZZK W2PEO W3KA W4JII W5MMD W6DVB W6MHB wWwe6UCX W7IWH W8PQQ 

AZS W2OHE se) tLe. W4KWC WSOLG W6EGB W6MUM W6UYW WI7MGT  wsRO 
BAC K20HL w3LMA K4LNM  wWwsPM W6EHV W6MVQ W6UZX  W7NRB W8SDR 
BS W2QJM W3LMM K4LPW W5PQA_ XK6EIV W6MX W6VE W70Y Ws8SYC 
HM K2QXG W3LMO W4LRN _ W5PSB W6EKZ W6NGA W6VER  W7PB W8SZS 

BHU W2RA W3LOE W4LVV- WS5PZL K6ENL W6NHA W6VNJ W7PHO W8TJIM 
BOK W2RDD W3LUD W4LYV  WS5QOK W6ENV  W6NIF W6VSS W7PQE W8TLL 
RR W2REF  W3MFJ_ W4LZF_ WS5ON K6ENX W6NJU W6VUW W7QGF- wesTMA 
RV  W2SAW w3MFW W4MCM WS5QVZ  W6EPZ W6NKR- K6VVA ~~ W7ONI W8TTN 

BU WA2SFP W3MJF  W4ML WS5RS W6ETJ. W6NNV- W6VVR- W7QON  weqtTs 
BVN w2SHC W3MSR W4MR W5TIZ K6EVR W6NRQ W6WB W70Y W8UAS 

W2BXA wW2SHZ W3MVQ W4NBV WSTPC.- K6EWL W6NTR  W6WJIM W7RT 

: W8UPN D 2 3NCF  W40M W5UX WA6EYP W6NXP W6WO W7STC 
2CNT Warps W3NKM K4OMR  KSUYF W6EYR W6NZ W6WOT W7UVR Ae 
CPR W2TQC W30CU W40PM  WS5VIR W6FHE W60BD W6WTH Wwi7VY ene 
CWK W2TOR  W30P K4PDV W5WZQ W6FHW W60EG W6WWQ W7WVE eee 
CZO W2TVR W3PGB  W4PLL W6FLT W6OES W6YK W7YGN Wee! 
DCA W2TWC W3PN W4QCW W6ABA  W6FOZ=--W60F W6YMD W7ZAS 
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W9WYB CXIFY DL9TIJ G3VW JAICR OH2BC PAGLY 

W9YFV  CX2CO DI9YX G3YF JAIDM  OH2BZ PAGOL 
W9YHE DM2AEJ G4CP JA1GC OH2HK  PA@PN 
W9YNB  DJ1BZ G4FN JAIGV OH2HW ~ PAGRLF 
W9YOR DJIDF DU7SV_ — G4MJ JA2ZAIR OH2LA. PAGTAU 
WoYSO DJIJW  pBaacR  G4TM JA2AT H2LX PASVB 
W9YSX  DJIKR G5BJ JA2BL OH2MB PA#SVDV 
W9YT DJ1VP EBR G5GK JA2DN  OH2NB- PASVO 
W9ZB DJ1VS EI4Q G5RP JA2IW OH2TM PASWOR 
W9ZRG DJ2AE  EI9U G5VU TAGKG “2s OROXKY 

Keo ew G5SYV JA3AA OH2YV A 
we LOGr DIZEMG Ey G6BS JA3BP OH3NY  PK6HA 

oe /  )DJ2EO F2BS G6QB JA3DY OH30D ~—s- pYy1AHL 
en DJ2HI TaAT G6RC JA3FT OH3PF = py {AJ 
PAIW DI2KS P3ICB Go6RH JA3UI OH3QC + =py1iBG 

WHAJU = DI2LK E3DM G6UT JASAI OH3RA  pyiDH 
WPANF DI2LM  F3FA G6VC JA6AD OH3RS PYIGJ 
WPAUB DI2MN — p3yp G6VQ JA6AK OH3SE PY1HO 
W9AZT = DI2VK G6XA JA6AO OH3TH = py1H#{X 
wepel | DRWN «tek G6XL JA6MW OH3TY  py2CK 

OBFB DJ2YA F3ZU G6YQ JATAD OHSNJ PY30X 
KPBIT DJ3BB F8BS G6ZO JA8AA OHSNK  py4A0 UR2AR = VK7L 
WOBSK —- DJ3JZ F8TM G8FW JA8AQ OHSOP UR2BU 1D> 
WSBTD Dj3KR F8VQ G8GP JAIAA OH50U — sM2BCS ee 
WP#CDP ~~ DI3XK F8WK G8IG JAGAC OHSPE SM3AGD VEIEP VQ2GV 
WSCTW “DIJ4DN  F8XT G8IP OH5RH VE1PQ 
WODEI Dy4HR — F9EJ G8JO KA2AB- “OHSTK) o ohriaty  VEIWL oe 
W9DMA =DjJ40P F9ER G8KP KA2DE = QH6AA AW VE2AIO’- VSIEB 
K#DMY pyJ4sP FOIL G8KS KA2NY  OH6OA Paras VE2NV.-VSIUF’ 
KODQI_— PjJ4TZ F9MS G8KU KG6AL OH6RC  §mM3EP VE2WW ) 
WODU_ = DLIAU _——-F9RS G8QZ KGeGD OH7TOU  smM4aEQ VE2YU  VS4RS) 
W9DVZ PLiBO F9ITX G8TD OH8QA M VE3BMO VS6AE 
WOELA DLIBS  pasry  G8UG KH6AUT OHONC = SMsarR «=VE3BWY yipm 

DLIDC GAXL. pres, OHSPE —Smsaru ~ VESCEG 
WSFFVY pLiDX G2AGR  GI3NPP OH9RD VE3CIO XEIC 
WOFLK DLIEE G2AJB  GI300R KHOBLX OL AFH SM3AQV VE3DIF_ XEIPJ 
ey DELS G2AOL -. GI4RY Riepxg OKIAW. SMSARR VE3DKY ygoTH 
WOGUV DLIFF G2BOZ GI6TK KH6CD OK1AWJ SMSATK VE3ES 

DLIFK G2BVN GM3ASM xyH6CcT OK1CG SM5BCE RAA YO2BU 

OK1 
KOHGB = DLiGU  _G2FFO  GM3DHD KHCDRA  OKIEF SM eoee (VESIZ sie eee 
KGOIKL DLIGV G2FSR GM3EST KH6DLF OKIFV SMS5BPJ VE3KE 30 

DLIHA G2FYT GM3LYS KH6DQ OK1GL SMSBRO VE3QD YVS5SEF 

K9KKU  DLIIA G2GM GM5RH VE3RE 
WOKOK DLR G210 GMemp | He CFO SMaBy. ~VESTB ©) ore 
KOLEY DLUN G28 Gw3BNQ KHSKC ORIX = SMscCE VE4OX = ZC4IP | 
Worva DBEMT G2MI HaAsAM KH6MG OKIKKJ SMSCO_ VWE4x0,  ZE3JO} 
Wwomcx BEIKB  G2PL = HASBI. = KHOMI. = OKIKTI_ SMSCXF YESRD —_ZEGJY OKILM ayy Woy BEE Ge ASB Rieti BIE GMAW VE, Zen 
WONLY priMF @3xSe HASKBP KHeQH OKIMG SMSKV —VEsyy = ORNS 
WONTA DLisF G3AAM HASKFR KH6VP OKIMP = SM3KX vER6AG 211 
WO9NUC PLiITA G3AGN  HB9DB  KL7BHE VE ZLIAJ 6BY 
WHOOK .'Diixs: G3AlZ,  HB9DX - _KLIMF Geigy “can. VECOD NE = 
WSOUH DLIYA G3AJP HB9ET ——KL7PI ZL1B VE6JR 
KOPEF DLIYO G3ASG =-HBSEU —-KLIPIV Ce oa. VROMNG er 
WHEGL = DLIZM G3ATU = HBOGS. KL7PI OKIWX  SM6AMR WEONX  ZEIH 
WEENQ = DLEZYU = G3AZ HB9HZ KL7UM O6Kixo SMeAPH VECIP ZLIB 
WHODF DI340 G3BHW HBIIM KP4KD Oxiz~ SM6vY VESVK — 
whose DIZBL  GSBL_ HBSS KP4YT OK2AG SM7AIA.  VETAHG 513A 

B  KP6AA OK2NN SM7ID VEIBW 779c 

WSMV DL3FM G3DO HB9 ZL3A 
WISSEL DEE = G3D0G_ HBOMU — KWSDF QK3UD = SM7YO_ YETI Be 
Wisk BEE S185 Hasse RNS QEDG SBMS VERS 28 Wiliox RUBE GIN HBT EAI ORiEE, SBIR YEN 21480 WhUOV LA3DB OK3HM SP4JF VETPV 

DL3TG . G3FKM  HB9UE SPSAA VE7TQL ZL4CK 
WOVAF DI3T) G3EPI HBIUL LA4DD OKIKMS SEcAAT  VETSB 
eS DL3WV  G3EPK HBOX Pare ney te SP6FZ VE7TVC se | 
Wayne  DL3ZA GgRU Ils. as ee ONGES, SEGRE vVETVO = ZS10 
DOVAP  DLazi G3FXB SP7HX VE7ZK = -ZSIRM 

Q DL4BS (euyerosy 7 UNE LATZ ON4IX SP8CK VE7ZM_ ~—- ZS2AT 
WOYTL DL6DE G3GFG I1GHJ LA8LF ON4] W SP8HT VE8SAW ZS2CR 

W#YTQ DL6EN G3GGS_ IIER LUSAQ. QN4LB SP9DT VE8PB ZS2EC 
W8YXO DL6EQ G3GSZ I1FO LU6DIX. ON4MN — spoxy ZS2AT 
W9ZYB pr6GB G3GYH_ TIIR LU7TAS. ON4QF spoTA - VK2ACK 292% 
ckaaG.. DL6GP. ~G3HCL rey LUsBAJ ON4QI VK2AM_  ZS4MC 
Brew RECN pete seria LUSEN:  ONase SPAR VEQAPK Fecal 
CEIDZ Disow G3HLY HUB ODSLX ON4TA SVBWP VRH © ZS6AT 

DL6TW ~~ G3ID ofisH = -ON4TX VK2NS_ = ZS6CT 

cNEGU BUA Gune © ITIAGA OEIRZ, Oza" BAAR Yok) 2301 
CNSX  DLIAH .G3LB | yTizGY . OBSRE ~ Gsshf  UASAW  VR3AHO) 255m) 

cozsw  DL7CW G3KHE JA1AA OZ7TBG 
DL7EN  G3KKP JA1AB Dane) con UAIcr —-VRICX axaee 

CR6BX DL8CM  G3KZI JA1AG OZ7SN 
DL9EH G3LET JAIBF HiQE QZ8SS UASGM VGHL oe 

CRTIZ DLOKP G3LHJ JAIBK OH1SN OZ9ON UA3HI VK3JE 
CR7LU DL9OH  G3LP JAIBLC OHI1ST PA@FAB UA3KND VK3NC  2A93IE 
croay ’ DISPF — G3LPS JAIBNK  OHIPI PAQFX UA4HC  VK3RJ  S3zE 

DLOPX  G3TK JAIBWA OHITM  PA@HG  UA4HP  VK3RP-  45TC 
CX1BZ  DLORK  G3VA JAICC OH2A PAMLOU  UA4IF VK3XB 9S4AX 
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Saree RADIOTELEPHONE 
BAN W3GHD W6GVM W7PHO WSQVZ G3AAE  HK3LX  OBIFF  SMSCO  VK4FJ BHP W3LE W6HYG W7ZAS  WOTI G3AIZ OEB2YL SM 1 5LL VK4RO BIH W3LMA_ W6ITH ei CN3MM G3BYM__I1AOF SMS5SRY  VK6RU 11XG W3NKM_ K6LAS eG G3DO IiRIF OKIMB SM5TR HORV W3WGH- K6MLS — K8C) CX2AX  G3FKM  I1SM OK2AG VO4ERR AUOP WO6NGA 8EWS CxX2CO __G3FPO I1UA W4AZD W6OBH  WSKIA G3EXB ON4DM = SP7HX RAPF W4DQH W6RCD W8KML  DJ2AA G3HLS JA1ACB  ON4RC XEICV 2BOK W4EEE W6RKP W8MPW_ DJ2YI 3MV 
M<Aly W4IGO KoRWO. WSPOO. DLIFK.- GiNva— Sates -ozTrG . —UG@AA — xgosy BDCA W4PDL WeusG WS8ZET DILIIN GsGP voce 
DEC W4TDW W6VFR_- xopap  PI3DW_ GsiG KG6AJB  PAGFX 
aS W6evUW worxy: DIZEA GsKS PAMHBO ete: RHTI WSAFX K6VVA_ wojjF DU3LL GI3CDF KH6DLF PASWWP VEIWL  ZriHy 
IAMIZS =KSJEA = W6WWQ wonpa PRE3RK  GI3IVJ_  KH6OR VESRU 7 
ear W5KBU W6YK = worpr DISEN  GBKVO PY2CK | VESBY«— 41400 
P20KM WSKGX W6YMV DL7AA —GI6TK 
JA2SFP WSPQA W6YY Woven DL7AB = GW3AHN LASLG PYACB VECTP ate 22UTH WS5PSB DL7AD W9YSX VE6VK 2UZF W7AQB DL7BA —s HB9DS LUIDAB PZ1AX VEICE Sent 
2VCZ W6AM  W7BPS) WSAIW  Z3p1 HB9ET —LU6AJ VE7GI 
ZX W6BAF W7CMO WOBFB_— Fapnc HB9J SM3AZI _—-VETIT 4X4DX W6EKZ K7GCM  WO6CTL HB9KU  MP4BBW SM3BIZ  VETMD 
BAYD W6GT W7MGT WMLY FA8RJ- HB9SMX MP4BCC SM3EP.  VE7ZM  9K2AZ 

ALL SINGLE SIDEBAND 
ABAN W2UZF W4WDI W6WWQ W8PQQ  DLIAU  G6LX LASHE SMSCO —-VE7MD 
ABHP W2VCZ W6YMV K8RTW  DLIFK G8KS LASLG SM5DW — VE7ZM 
HBIH W2ZX WSAFX  W6ZJY W8TIMA__—ODLIIN GIBIVJ SM5LL 
DCE K5JEA W6ZXW DLIJV GI6TK MP4BBW SMS5MC VK3AHO 
ICV W3GHD WSKGX K9EAB DL1IUX GM3CIX SM6SA VK4FI 
1XG W3JTC WSMMD W7AQB- W9EXY DL3DW GM3JDR ODSCT VQ2AT 
HLLF W3KT W5PQA  =W7BPS W9IJE DL3IR OE1ME TIHP 
100S W3LMA_ WS5PSB W7CMO DL6EN HBOTL OFIRZ VQ4ERR 
1ORV W3MAC W7DLR  WBMQ HBOZY UA3CG 
UOP W3NKM W6BAF K7GCM W&CTL ~~ EI4Q OH2HN  UA3CR XEICV 

MYDO W3WGH. W6EKZ W7PHO WSCVU EprAG HUA OH2NB UA3DR —s- x was 
: WA6EYP W7UPF W®#KFA UA3FG : 
PBXA  K4AJ W6GT W7ZAS WOMLY  F8sDC JA1IDM ON4DM ——- UB5KAB = YO3GK 
2DCA W4INL WA6HOH WONEA JA2TW ON4QX UR2AR 
2DGW W4LZT W6HYG WS8BEF W6QVZ G2BYN ZL2GX 
2FXN W40PM_  K6LGF K8CFU K@RAL  G3AIZ KG6AJB OY7ML  VE6BY ZL3AB 
21ZS K4PUS K6MLS WS8EAP ~~ K@RDP G3AWZ VE6TF ZL3IA 
XH W4QCW W6RKP W8EWS~ WOTI G3DO KH6DLF OZ7FG VE6VK-  _z7sspw 

LV K4TJL K6RWO K8GLH WOUUV G3FKM PZIAX VETCE ZS5JM 
SFP W4VCB/ W6VUW W8MPW G3KZI KR6HL VET7GI 

U KL7 K6VVA  K8NZD  DjJ3CP G3NUG SM3BIZ -VETIT 4X4DK 

The following list indicates the amateurs who have qualified for the Worked 
Prefix award as of September 5, 1963 and their relative standing. A prefix 

is defined as the first one-or two-letters of the call sign and its accompanying numeral; i.e., 
W1, KI, WA1, WV1, KN1; G2, G3; etc. Amateurs are encouraged to work as many different 

prefixes as possible and apply for the award directly to the WPX Certificate Committee, 300 
West 43rd Street, New York 36, N.Y. Application forms may be obtained from the above 
address or from the DX Editor, W2DEC. See the px section in this issue for more information. 

ZESIO! «20.237 1) |()F3DM 3.222, 
SPJHX sen. 370 | K1SHN ...... 350 
UA3AN _ ....368 | K2PKT. ...... 350 
W1DGT ...... 366 | W4BHG ....350 

SMBAIR .... 
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PAOLY ...... 310 | PZ1AH ..... 304-| ZL4CK .... 301 | G3JUL ..... 300 | CX2CN ...... 354 SSB WPX EP2AG_ ....229 | K9AGB 

SM7TQ ....310 | UBSFY ..... 304 | W1BGW ...300 | G3KMQ ...300  PY2CK ...... 354 | MP4BBW 462 | G3WV ...... 227 | WSLGG 

SVOWZ ....310 | YO2BU ...... 304 | W1BPW ...300 ' GI3JEX ....300  5A5TO ..... 353%) HBOTLE = | 

UA3BN ...... 310 | ZL2PM .....304 | W1CV_.....300 KH6DKA ... 300 | W10RV ....351 W40PM .... 

VE2IL. ....310 | WIFPS ......303 | WIHWH ...300 OKIMP_....300 | LASHE ..... 351 | G3AWZ .. 

WKSRU Re. car: 310 | W2ECU_ ....303 | W11JO ..... 300 | PY4A0 ....300 | ZS6IW_ ....350 | G3D0 ........ 

G2BUL ....309 | WA2HXC .303 | KIKPS ...... 300 | PY5ASN ....300 | W8PQQ ....347 | W3MAC .... 

UA2KAA ....309 | K20US ...... 303 | K1NOL ...... 300 | SM2BCS ... 300 | WS5PQA ....344 | W3NKM ....402 | W3CGS _....217 

ZSIACD 309 | K2UPD ...303 | W1QQV ....300 | SM5BPJ ... 300 | LU9DM ....343 K9EAB ....401 | W1DGJ ....216 

DISBB=e=. 308 | K2YMO ...303 | W1YPH_ ...300 | SM7BHF ...300 | UR2BU ...333 | G8KS_ ..... 400 | OY7ML ....216 

FOBB ........ 308 | K2ZCD_....303 | W2CUE ....300 | ST2AR ..... 300 | WOMLY ...332 | G3NUG ...394 | WIAOL ...215 

. HB9EO ...308 | W6BYB ...303 | W2DEC ....300 | VE3CIO ...300 | DL9OH ...... 330 | W2HXG ...359 | W6YY ...... 213 

2 SM5AHJ ..308 | K6HOR ...303 | W2DEO ....300 | VE7SB_ ...300 | KP4WD ....328 MI2HPaese 356 | VE6VK ...... 213 

SM5BCE .308 | W7CNL ....303 | K2HIY .....300 | VK3AXK ....300 | F8HA ........ 327 | ILAMU_ ....346 | K2CJN_...... 212 

DUTSV 307 | Wewr ...303 | W2QHH ...300 YO3FD ...300 | VELADE ....325 | W6YMV “340 | DL4AS_ ....208 
SMS5BBK 307 | WOVIN 7303 | K2QHL ....300 ZSIRM .....300 | TG9AZ ......319 | VESBQP 334 | GISCDF ... 208 

303 | K3ERC 300 , Phone WPX | FOMD.....315 | W2VCZ ... 320 | K2JXY ..... 206 
605 | G2AFQ 312 | W1U0P 318 | W5DA 204 

w ro) wo = w Sr ee ° 3S = S = = = 

© WENT aoe | WZDMA ....302 | WeMDK’...300 | K9EAB ....412 | WARLS 304 | K2MGE ....263 KP4AQQ ....200 

309 | OH2FS ...... 302 | WA6SBO ..300 | DL3TJ_...... 40a | SM3BIZ ...304 | W4EEU ....262 | VE3PV ......200 
WOGUV ao OK1KKI ....302 | K6TQR .....300 | WIUOP ...402 | W5JCY ....303 | VE3BKL ....259 | VQ2AT ......200 

UAGLF .....305 | SM3BEI ....302 | w7LzF .. 300 | VE3BQP ...386 | VE2AFC ..303  XEICV ....256 | Mixed WPX 
eieae ee sues ...302 | W7TPE .. 300 | OE1FF ......382 | VE6TF .....303 | G3FKM ....255 | W40PM ... 629 
Ue crema ae 9ADU ....302 | w7VlU ...300 | SP7HX ......381 }| VK6KW ....303 | UR2AR ......255 | G3DO ...... 624 

sees SPOTA ......302 | WgBav ....300 | TG3AD ......381 | EI3R ........302 | K50GP ......254 | W9YSX ....622 

-W6RLP ....304 | K8CVQ —....301 | WaFLK ‘300 | DL2UZ ....361 | DJ3O) ....300 | W2HMJ ...240 | YUIAG ....552 

oO — i) n za w So 5 cs > ® zal 4 w oS ray iw] aa — me) = w Oo fo) = a m za ne w a co cp) oO i) ” = w Oo t=) oO ‘ee > ra) ~< ie) wo w = nD ep) 4 ao i) (7) 

OK1AEH ...304 | LU5AQ .....301 | DLOPF ....300 | W8JIN ......356 | XEIAE ...300 | W1EQ .......232 | DJ2KS .... 524 

USA-CA The United States of America Counties Certificate is awarded in six levels 
for working different numbers of United States counties beginning at the 500 county level. 
The following list, in alphabetical order, indicates those who have received the USA-CA 
Certificate and additional endorsements. Complete rules for the Program will be found 
elsewhere in this issue. : 

1500 WI1GEF W3AYS K4RNS WS5PSB K6YMZ K8JIC W9GFF WOIUB HK3L 
K4BAI WI1GKJ W3BNU W4UF W5RIT K6YVV W8KPL W9GML WOJIPL HK3R 
K9EAB W1HGT K3BTT K4VQP KS5SBN K7AGJ K&8KPM K9GOE WOMCX HK7ZT 

WIHOY W3BVL K4VRI KSSHQ K7CPC W8NAN W9HUF WOMLY HV1C 
1000 KIINO W3DKT K4wVX KSUYF K7CRL W8NXN W9IRH WOPLN TIER 

WIGF KIKPS W3EFY K4ZNK W5WZO W7DZB W800V W9IIQE K#OJG IT1AG 
WIGKI KIMBM W3IMN KSABE WA6AJEF W7GBL KSPEX W9LXW KO6QIG LUID 

: K4BAI KINLE K3HNP WS5SAKR WAGATY K7GTK K8QYG W9IOII KORGU OK3E 
; WSNXE K1IPMY RSEYZ WSAWT WO6BIL K7KHA W8ROQ K9IQBV WOTEQ PJ2AF 
u K1QZV W3KDP KS5BQS K6BX K7KPM WS8RSW W9QGR KO@TKQ PZ1AX 

KSUYF W1IRWP K3LXN W5BUK _ K6C ‘ é ‘ 6CIF K7MPQ  K8TBR K9QGR_ K®@WEM ~~ SM5C 
mors WISXX  K30VV WS5SCME WA6CRN K7NHG  K8TNE W9QWM_ KH6BLX  ~SM5W 
PSA W1UOP W3TKQ  KS5DGI W6DIX | W7INNH © W8UMR_ W9SZR KH6DKA_  SM7ID 

W1UOT K4ADU  WSDJB WA6DWH WI7NPV  W8UPH  K9UTI KL7ME TG9A 
; W6YC W1YPH K4BVD WS5DQK  W6EGIJ W70EB ~~ K8V ‘ 5DQ i SL K9YND ~~ _KP4C 

KeyMZ K2BFU  W4BWR WSEHY WA6GWM WIRZY  W8WT_ = W9YT RZsIW = -VESB 
SEAR R2GIN K4CDZ K5FTH K6HOR W7VJI W8WUT K9ZXG CO8IK VE3LZ 
Lene K2CPR W4EEE WSAKR W6JNX  W8AL K8YBU WAGSAAD CR6CA VE3R 
SoG W2EMW WN4EBE  KSIKL WA6KNE W8APN  K&ZCG WOARO  CRITIZ VE6A 
Aix K2ETC W4EJI K5IML/@ WA6MWG K&BHG K8ZNI WOBBS DLIIB VETHI 
Dene NCELS W4EJQ W5ID W6NUQ  KS8CIR W9ACU. WéCUC  DLIQT VE6U 

: W2EWZ K4GLA WSKKL W60JW W8CSK WA9AJF KGDEQ DLOPE VETCE 
oa W2FLD W4HOS KSLWL W6PCA 'W8CXS  K9AMD W#EXD/S F9BB VET7HJ 

Sn eee Seties Nee K6PQY K8EUX K9AZX KOFIK G2FFO VK3X 
pas ate Ett Rex. OCI K8GKF W9CLH ~=K@GIC G3DO XE1A 
WIDMD K2UKQ  K4KZE WSNXp  K6SXA W8HWX W9CMC W#HSC  G8PL XE2DS 
WI1EIO K2UPD K4MPE K50CX K6UHI WS8IBX W9IDGA K6HUU GB2SM YV5AC 
W1EQ WA2WKU W4NOK KS5OPT W6UBP WS8IEC K9EAB K#IDV GI6TK ZLITB 
WI1FPS K2ZKU K4PXY WSPQA Wo6xYC K8IQB K9GDF WIIN HK1QQ ZL4CK 
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September 5th, 1963. 

CW-PHONE WAZ 
mi | (1833 YO2CD Mircea Negrutzi 
“ 1834 W2RGV Jack Lee 

1835 VK3AX Harold D. Boast 

: 
ALL-PHONE WAZ 

g 199 K3COW Raymond E. Murphy 
‘ 200 W2GNQ Joseph A. Anderton 

= TWO-WAY SSB WAZ 
5 173 K6EXO Harvey Shore 
: 174 WIAOL William A. Dickson 

175 ZLIAIX W. J. Robinson 
= 176 K3COW Raymond E. Murphy 

Lig er W2GNQ Joseph A. Anderton 
178 DJ3DR Jurgen Rottger 

a 179 VK6RU J. E. Rumble 
4 180 JA3UI Ken Kishimoto 

: CW WPX 
“y 471 LA3DB Thorleif Soloy 
Sy 472 G2MI Arthur Milne 
‘ 473 VKSRX G. W. Luxon 
; 474 UBSFY Anatoly Revcov 
‘ 475 DL60S Karl Dunkelmann 
} 476 K8MFO Donald Karvonen 
os 477 K6TOR W. J. Thompson 
P 478 K1INOL James E. Power, Jr. 
; 79 K3RRA Raymond H. Black 
4 480 W3GJY John F. Wojtkiewicz 
; 481 KH6BLX Clyde E. Stickle 

PHONE WPX 
95 W4RLS J. Foy Guin, Jr. 

Us, in his inimitable fashion and in the 
x manner of the Prime Minister of DXing 
“ that he is, has added to his growing list 
of “Impossible” accomplishments by inducing 

_ the King of Bhutan to permit the division of 
_ that State into Radio Districts making the area 
a around Pouchling AC7 and securing for him- 
"self the call of AC7A, while also opening up 
third-party traffic and fone-patch traffic by 
_ special orcvr of the King. There is little doubt 
that Gus has been and will continue to be the 
greatest ambassador of good will, and the 

United States Amateur Radio Fraternity may 
well take great pride in the knowledge that this 
F great amateur-ambassador is sustained, in part, 
_ by the voluntary contributions of those whose 
- interests lie in foreign communications with the 

outposts of civilization, for the sheer love of it. 

-*Box 35, Hazlet, New Jersey 07730 

URBAN LE JEUNE, JR.*, W2DEC 

The following certificates were issued during the period from August 6th to and including 

SSB WPX 
142 OQSIE Jane Hiernaux 
143 MAMU Alfonso Porretta 
144 DL9OH Karl Muller 
145 K2KGS Fred A. Duran, Jr. 

MIXED WPX 
72 DJ2KS Hans-Ulrich Widdel 
73 G3HDA M. E. Bazley 
74 DL9OH Karl Muller 

WPX ENDORSEMENTS 
Mode Continent Band 

W3AHX i WW. ieee ore oF pace 5 
W3GJY . CWS Beta dee EB 
WSGOO™s = 3 (GWare cise. Ey eae! 14 
W4BHG GW: ees ere E 
IAG EPR eirsikes. 23 EN RE GS aetnd ee EB 
WTA BOT ets et ie CWinso Sere E 
DIZK Ste ree ctr: (ONES Senate hs ee ma F 
BETTASS ie Sec. Waa) a ae 
G3 GH EW Fhe CWina 2 oe ae E 
GSN UGS Vets. Phone =e 5c. E-F 

Mixed) moe E-F 
TAMU ogee. SSB ears Be Ann doce eae 14 
LA3DB PAC teers E 
PAGLOU GWAC Raoence ne i 34 Sinee cae 14-3.5 
SP GE Zac atrs Wed ass phe wie Sas lot orp eal toe 14 
WBS CV ee oe ae ne E 
VISIONS Geotail CW se CEs se eee 14 
SVARTS Mirae ts ites CW. teh esis SOA ep eee 14 
VK9XK CW Seo aan ee 14 

A-Asia; E-Europe; F-Africa; N-North America; O- 
Oceania; S-South America. 

W1BB in pajamas checks 160 meter DX opening dur- 
ing “Wee Small Hours.’’ Stew had only a receiver for 
this portable operation. See text for information on 

what looks like a red hot season on 160 meters. 
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ASTM Yr th a BEAD (aE Mak Ronee aay 

"elma 

The above words are those of Frank, W5IGJ, 

editor of the West Gulf DX Club Bulletin. I 
think Frank has summed up how we all feel 
about the grand old man of DX. Your help to 
keep this wonderful show on the road would be 
greatly appreciated. Why don’t you send a 
Quid or two to W4ECI as a token of your 

appreciation. 

Contest 

Don’t forget contest time is upon us. Phone 
weekend is October 26th and 27th. C.w. follows 
on November 23rd and 24th. See September, CQ, 
page 46 for full details. Logs are still available 
for a self-addressed stamped envelope. 

VR6AC 

I am very sorry to report that Floyd McCoy, 
VR6AC, has become a silent key. Floyd suc- 
cumbed to cancer on the 16th of September. 

W2-DXfest 

The North Jeresy DX Association is pleased 
to announce the first annual W2-DX banquet 

to be held on Saturday evening March 2\st, 
1964 at Schraffts’ County Restaurant in Scars- 
dale, New York. Cocktails and general conversa- 
tion to start at 4:00 p.m.; Dinner to be served at 
7:30 P.M. 

A full program of DX topics is currently in 
the planning stage and will be announced 
shortly. Tickets are $7.50 per person and in- 
cludes a prime ribs of beef dinner with all the 
trimmings. Write: W2VCZ, Bob Stankus, Din- 

ner Chairman, 30 Pitcairn Ave., Ho-Ho-Kus, 
New Jersey. This is the Saturday preceding the 
IEEE show so start talking your boss out of one 

extra day. 

Here And There 

AC5 Bhutan: Chawna, ACS5PN, will be active 

weekends using SR-150 and two-element beam 
which was installed by Gus. 
CE@ Easter Island: WA2BWH and _ possibly 
WA2WUYV are going to Easter Island in mid or 
late January for a seven-to-ten day stay. All 
bands and modes to be used. Additional infor- 
mation next month. 
CE@X San Felix: W4QVJ and W8FGX, while 
on their Juan Fernandez trip, will attempt to 
firm up transportation arrangements for San 
Felix. They are going to try and charter a PBY. 
If so, about ten operators will make a trip to 
this new country some time in early 1964.(Tnx 
Florida DX Report) 

CE@Z Juan Fernandez: W4QVJ and W8FGX 
will DXpedition to this spot for one week of 
operation starting the 23rd or 24th of October. 

Frequencies to be used are 3515, 7015, 140%5, 
21015 on c.w. as well as 7095, 14125, 14347, 

21447 on s.s.b. The rig used will be a SR-115, 
SX-117 with a Hy Gain beam. QSL via W4QYVJ. 
(Tnx Florida DX Report) 

CR8 Portuguese Timor: CR8AG now joins 
CR8AC in dispensing Timor QSOs. 1000 to 
1100 GmT with 14022 preferred. (Tnx WGDXC) 
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EA@ Annobon: U.R.E. confirms that the recent 
EA1FL/@ and EA@FL operation was a phony. 
EA®@ Spanish Guinea: EAQAB is again active 
around 14100 ke with a badly drifting T5 note. 
Shows up on different frequency after each 
transmission. (Tnx NEDXC) 
EA9/EA®@ Rio de Oro/Ifni/Spanish Guinea: A 
DXpedition to these spots is planned by EA2CA 
and EA4CR. Early 1964 is the target date. (Tnx 

NEDXC) 
EP Iran: Mostafa, EP2AS, occasionally around 
14001 ke at 2100 cmt. (Tnx WGDXC) 

FB8WW Crozet Island: Every year in January, 
a French ship leaves Reunion Island to call on 
FB8ZZ, FB8XX and Crozet. This year a ham 
will be one of the party who will land at Crozet. 
It is not known who he is or whether he will | 
make a concentrated effort to dispense FB8 WW | 
QSOs. (Tnx VERON) 
FB8ZZ Amsterdam Island: FB8ZZ is getting 
active again. Heard many times recently on- 
14030 between 1130 and 1200 emrT. (Tnx Florida 

DX Report) 
FG7 Guadeloupe Island: FG7XJ, Henry, most 
weekends on 14025 kc starting at 1300 GmT. 

(Tnx WGDXC) 

FK8 New Caledonia: FK8AU on 14132 s.s.b. 
most weekends between 0300 and 0500 cmt. He 

listens around 14250 kc. (Tnx WGDXC) 
FY7 French Guiana: FY7YK is now QSV on the 
low end of 7 mc most days at 1100 GmrT. (Tnx 

WGDXC) 
HL9 Korea: Augie, K2UVU, President of | 

North Eastern DX Association, and part time) 
editor of their excellent bulletin, has been as- 
signed to “Frozen Chosen” and should be sign- 
ing HL9 after January. Aug promises a little 
roving a la HL9KH. Good luck Aug. 
JT1 Mongolia: JT1CA continues active from| 

Mongolia supplementing s.s.b. activity with c.w. 
QSOs around 14045 starting 1500 GMT almost 
daily. (Tnx NCDXC) 

JY Jordan: Angus, HZ1AMS, of 5N2AMS fame, 
hopes to be active from Jordan in the not too 
distant future. He has also been issued the 
following calls: Bahrein, MP4BEF; Quatar, 
MP4QBP; Muscat, MP4MAP; Trucial Oma 
MP4TAX. (Tnx Florida DX Report) 
LX Luxembourg: LX1DE occasionally aroun 
14107 ke 2130 to 2200 Gmr. (Tnx WGDXC) 
MP4T Trucial Oman: MP4TAD has been ac4 
tive on 14 mc s.s.b. 14300 preferred. He is lo 
cated in Abudhabi which counts as Trucia 
Oman. (Tnx VERON) 

PY Fernando de Noronha: PY7AKW is activ 
from this spot on c.w. and a.m. on all bands 
(Tnx WGDXC) 

SD1 Swaziland: The prefix for Swaziland wil 
shortly be changed from ZS7 to SD1. There i 
a possibility that the current hams will kee 
ZS7 and the newcomers will receive SD1 calls} 
(Tnx Florida DX Report) 

ST2 Sudan: ST2AR has returned from his leav 
in the United Kingdom. He brought an s.s.b 
rig back with him and is now active on tha 
mode. (Tnx Florida DX Report) 



e are indebted to 9M2JJ (W8SWN) now serving 
in the Peace Corps. in Malaya for this fine 9M2 profile. 
From top to bottom 9M2JJ; 9M2FK; 9M2FZ; 9M2GH 
(visited by 9M2FZ); 9M2GD and 9M2BS. All are active 
, an can be found on 40, 20, and 15. 

TA Turkey: TA2NK (DJ7BO) is active almost 
daily between 14040 and 14060 kc. Usually starts 
about 2100 emt. (Tnx WGDXC) 
TU2 Ivory Coast: Smitty, TU2AL, may be found 
daily on 14050 c.w. or 14345 and/or 14110 
s.s.b. 2000 to 2100 GMT preferred. Smitty never 
listens on his own frequency but announces 
listening frequencies regularly. QSLs should be 
sent direct, c/o American Embassy. (Tnx 
WGDXC) 
VK2 Lord Howe: WSLAK plans Lord Howe 

activity in mid November with S-line. (Tnx 
NEDXC) 
VK4 Willis Island: VK4JQ has been intermit- 
‘tently active from Willis. Several different fre- 
‘quencies, both phone and c.w. have been used. 
‘He is indeed a tough nut to crack but maybe 
‘activity will increase as time goes on. 
“VK9 Cocos Island: True to his word Lionel, 
VK9LA, has been very active as his departure 
‘date approaches. He has been active around 
14066 c.w. and 14300 s.s.b. 1300 to 1600 GmT 

Preferred. (Tnx WGDXC) 
a New Guinea: VK4HG, of recent Willis 

Island fame, has been reassigned to New Guinea. 
(Inx WGDXC) 
VK6 Heard Island: VK@VK leaves Antarctica 
pe end of October and may stop at Heard 
‘Island for a few days of operation in early No- 
-vember. 
-YP1 British Honduras: Someone has been pirat- 
‘ing VPITA’s call of late. Lee operates only 
“phone so all c.w. contacts are N. G. He has been 
active on 21 mc a.m. phone, usually between 

21200 to 21300 around 2130 to 2300 cmt. 
VP4 Trinidad: Trinidad lost one of its more ac- 

ive hams recently when VP4NC returned to 
Canada. The South Trinidad Amateur Radio 
Society gave Lawrie a wonderful sendoff with a 
‘dinner and West Indian coffee table. Anyone who 
‘did not receive his VP4NC QSL can obtain same 
‘by sending another card to VE3FPF. (See QTH 

section). 
VQ4 Kenya: Word comes to us that VQ4I (“I” 
‘for Independence) will be operational between 

a 9th and 14th of December in celebration of 
‘their Kenya’s Independence Day, December 
12th. A new prefix will be assigned shortly 

thereafter, probably 5Z4 or SY4. 
S5 Brunei: VSSCW occasionally on 14 mc 

‘c.w. between 1200 and 1300 emt. (Tnx NEDXC) 

S9 Maldive Islands: VS9MB has been active 

round 14040 kc s.s.b. activity also continues. 

1100 to 1300 GMT preferred. (Inx WGDXC) 

‘VS9 Kuria Muria Island: A DXpedition by the 

“Aden RAF gang to this Island, which qualifies 

as a new country, is set for the last week of Oc- 

tober or the first week of November. There is a 

sibility that the time may be delayed for a 
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Don, DJ@IR, recently put San Marino on the air using 
the call 9ATIR. The 9A-block is assigned to San Marino 
while the M-block is not. Don’s operation was the 

first as 9AT. 

month. All band, 24-hour daily operation will be 
provided during the seven to ten day stay. (Tnx 
VERON) 
XW8 Laos: XW8AL and XW8AU operate on 
s.s.b. occasionally as their work and conditions 

~ permit. (Tnx WGDXC) 

YA Afghanistan: K4UTE has left for a two-year 

assignment in Africa. He has taken a KWM-2 
with him and hopes to operate from this rare 
spot. (Inx Florida DX Report) 
YI Iraq: YI12WS sporadically on 14 mc c.w. 
and s.s.b. around 1700 cmt (Tnx NEDXC) 

YV@ Aves Island: The Radio Club of Venezo- 
lano is making a DXpedition to Aves Island and 
the call will probably be YV@AA. Operations 
during the CQ W. W. Phone Contest, a.m. and 
s.s.b. C.w. out of contest. There will be ten 

operators, all members of R. C. V. (Tnx 
YV5BBU) 
ZD3 Gambia: ZD3A active on occasion on 
14090 at 2030 Gmrt. (Tnx NEDXC) 
ZD8 Ascension Island: Ascension Island now 

boasts several active hams. ZD8HB is the most 
recent addition and he has been very active on 
the low end of 20 c.w. around 2200 GmT. (Tnx 
WGDXC) 
ZK2 Niue Island: ZK2AE is active on a.m. fone. 
He is ex-ZL2TK. 
ZL1 Kermadec Island: ZL1ABZ still cranking 
out QSOs on 14 mc c.w. and s.s.b. between 0300 

and 0400 cmr. Look around 14115 s.s.b. and 
14050 c.w. Two operators now man the station. 
(Tnx NEDXC) 

WAZ and WPX 
The WAZ and WPX certificates are awarded by 
the CQ DX department. WAZ is issued for proof 

of contact with the 40 Zones of the world as shown 

on the official WAZ Zone Map. WAZ is issued in 
three classes, i.e. Any mode, all phone and all 

s.s.b. For complete rules, see the January, 1962 
CQ, page 50. 
WPX is issued in four classes, i.e., all c.w., all 

phone, all s.s.b. and Mixed. The number of prefixes 
required are: C.w.-300; Phone-300; s.s.b.-200; Mixed- 
400. For complete rules, see January, 1962 CQ, 
page 52. WAZ applications, Zone Maps and WPX 
applications may be obtained from the DX Editor 
at the address shown at the head of this column. 
Please send a self-addressed, stamped envelope or 

a self-addressed envelope and an IRC. All applica- 
tions should be sent directly to the DX Editor. 

88 e CQ e November, 1963 

_air so far. He has managed to get a CR-150 and r 

ZS2MI Marion Island: ZS1OU has persuade 
ZS2MI to spend more time on the ham bands 

Times of activity are very difficult to forecas 
due to unpredictable commercial schedules. The 
following schedule is adhered to when possible 
Weekdays 1030 to 1130 GmT 14060; 0500 tc 
0630 cmt 7005 ke. Weekends 1000 to 1145 
GMT 14060. (Tnx Florida DX Report) 

5X5 Uganda: Bob, SXS5IU, is active aroun 
14345 ke almost daily starting at 2130 GMT 
(Tnx WGDXC) 

601 Somali Republic: Woody, 6O1WF, is oc 
casionally active on s.s.b. Norm, 601ND, is ver 

active on both s.s.b. and c.w. (Tnx WGDXC) 

5T5 Mauritania: Alban, 51T5AD, is now activ 

ons.s.b. mostly weekends. 14213 ke usually use 
Best time for states is 1700 to 1800 Gmr. 

9L1 Sierra Leone: John, 9L1JC, is a newly li 

censed ham who is on 14008 every Sunda 
starting at 1730 cmt. QSL via WA4CXR. 

9M2 Malaya: “I am one of the 150 or so Peac 
Corps volunteers in Malaya at the invitation of th 
Malayan Government. Many of us are teachers in th 

Malayan school system; some are nurses in the hosp 

tals or rural health centers and some are working i 
the Public Works or Drainage and Irrigation Depts. 
have been here since last October, (1962) and am a 

signed to teach at the Secondary Trade School of Ipo 
The students here are between the ages of 16 and 2 
studying for three years and learning the basics of 
trade. Offered at our school are courses in os 

: 

; 

and carpentry, automotive mechanics, machine sho 

and welding, electrical installation and repair and radi 

and electronics servicing. My teaching is connected wit 
the latter, and will keep me here until sometime abo 

December, 1964. 

“T was licensed in Michigan as W8SWN back in 195) 
and now being out here in Malaya, I made an applic 

tion for a Malayan amateur radio license. I was issue 

9M2JJ in January of this year and was on the air t 
same day that the ticket arrived after some frant 

running about. 9M2GD helped me by loaning me h 
HRO-M and making the arrangements with 9M2F 
(via 40 meter QSO) to borrow his spare tx stored 
Ipoh. I’ve been on the air since on 40-20-15 both c. 
a.m. We don’t use 80 here because the QRN is usual 
quite high. I am able to work mostly anywhere, depen 
ing on conditions. At present, the antennas up are a s 

of dipoles, an inverted V for 40, and an all-band dipo 
known as the GSRV. Things seem to work quite well 
these, although a Quad is in the planning. We have 

active evening group going here on 40 nightly at abo 
7050 ke between 1030 and 1130 GMT as well as Sund 

mornings between 0130 and about 0330 GMT. 40 meter 

by the way, is 7000-7100 kc here. We are limited to 
150 watt d.c. input power regulation here on all band 
Present on these sessions are a number of 9M2s as w 
as some of the VS1 gang from Singapore. On 20 and 

we work DX and I think that there is a Malayan Am 

teur on at least five nights of the week; yet, it is st 

fun to’ have someone come back and tell you that y 

are the first for them. There are about twenty acti 
9M2s and about that many VSis as well, so if y 

haven't worked any of us give a listen on s.s.b.-a.m.-c. 

whichever mode you favor 
“In reference to equipment, a lot is modified surpl 

Some is that of those who were once stationed here a 
left it behind. That is, some of the Commonweal 
personnel or business people. Some of the fellows no 

have American equipment but it is very expensive d 
to the duty and shipping charges that are added. 

“There is another Peace Corps volunteer here wl 
also has a license but he has been unable to get on th 

‘cently a TCS tx but has not yet been heard locall 

His name is John Thayer, 9M2JT and although he is 
former resident of Kalamazoo, holds a K3-call. 

[Continued on page 136] 



GEORGE JACOBS*, 

LAST MINUTE FORECAST 
The following is a forecast of day-to-day propaga- 
tion conditions expected during November, 1963. 
This forecast attempts to predict specific days upon 
which openings shown in the Propagation Charts in 
this column are most likely to occur, and the ex- 
pected quality of the openings. For example, the 
following forecast shows that circuits rated (2) in 
the Propagation Charts are most likely to open 
with “‘good-to-fair’’ quality (B-C) when conditions 
are above normal (November 3, 8 and 30), and 
with “‘fair-to-poor’’ quality (C-D) when conditions 
are expected to be normal. Circuits rated (2) are 
not expected to open on those days forecast to be 
disturbed, etc. 

PREDICTED PROPAGATION CONDITIONS 
AND CIRCUIT QUALITY 

Above Normal Below 
Normal Days Normal Disturbed 
Days (WWV Days Days 
(WWV rating (WWHE (WWV 
rating i rating 
higher less 
than 6) Slt than 4) 
ihr pl tek Seok 27- 30 15, 17-18, 9-10, 12 

aD 16 

Prop. 
Chart 

Forecast 
Rating 

Where: 

A—is an excellent opening with strong steady sig- 
nals. 

B—is a good opening, moderately strong signals, 
with little fading and noise. 

C— is a fair opening, signals fluctuating between 
moderately strong and weak, with moderate 
fading and noise. _ ; 

D—is a poor opening, signals generally weak, with 
considerable fading and high noise level. 

E—is a very poor opening, or none at all. 

It looks like Normal propagation conditions for the 
Contest Period Nov. 23-24 

HE c.w. section of the 1963 CQ World- 

Wide DX Contest will be held November 
23-24. Special DX Propagation Charts for 

use during the Contest appeared in last month’s 

- column. Be sure to check these Charts for a pre- 
- 
diction of band openings and for other propaga- 
tion data which should be useful during the c.w. 
‘section of the Contest. For a day-to-day forecast 
of general propagation conditions expected dur- 
ing the month of November, including the Con- 
test dates of November 23-24, see the “Last 

Minute Forecast” appearing at the beginning of 
this column. This month’s column contains a 

Short-Skip Propagation Chart for use in the 
continental United States for distances between 

W3ASK 

approximately 50 and 2,300 miles. Special prop- 
agation charts centered on Hawaii and Alaska 
are also included. 

Sunspot Cycle 

The Swiss Federal Solar Observatory at Zurich 

reports a monthly mean sunspot number of 33- 
for August, 1963. This results in a smoothed 
sunspot number of 29 centered on February, 
1963. Smoothed sunspot activity from Decem- 
ber, 1962 through February, 1963 has remained 
practically constant. A smoothed sunspot num- 

ber of 17 is forecast for November, 1963. 

The Swiss Observatory announces that it has 
observed the first sunspots of the next sunspot 
cycle in mid-latitude on the face of the sun. 
This is a good indication that the end of the 
present sunspot cycle is approximately one year 
away. ( 

VHF Openings 

Some auroral activity is expected during the 
month when ionospheric conditions are pre- 
dicted to be below normal or disturbed (check 

the “Last Minute Forecast”). It is generally pos- 

sible to maintain skywave communication on the 
v.h.f. bands during auroral activity as a result of 
the unusual ionization that often accompanies 
such conditions. 

Some v.h.f. meteor openings are likely to 
occur during the Leonids meteor shower which 
is expected to take place between November 14 
and 18. 73, George, W3ASK 

CO SHORT-SKIP PROPAGATION CHART 

November-December, 1963 

Band Openings Given in Local Standard Time 

At PatH Mip-Point (24-Hour Time SysTEmM) 

11307 Clara Street Silver Spring, Md. 20902 

1 

Band 50-250 250-750 | 750-1300 | 1300-2300 
(Meters) Miles Miles Miles Miles 

10 | Nil Nil 10-16 (0-1)| 10-16(1) 

45 Ni Nil 09-11(0-1) | 08-09(0-1) 
11-14(1-2) | 09-11(1-3) 
14-16(0-1) | 11-14(2-4) 

14-15(1-3) 
15-16(1-2) 
16-18 (0-1) 

20 | Nil 09-11(0-1) | 07-09(0-1) | 06-07(0-1) 
11-16(0-2) | 09-11(1-4) | 07-09(1-3) 
16-18(0-1) | 11-16(2-4) | 09-16(4) 

16-18(1-2) | 16-18(2) 
| —__s*t18-20¢0-1) ! 18-2001) 

[Continued on page 148] 
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CALENDAR OF EVENTS 

October 26-27 CQ WW DX Phone 
November 2-3 RSGB 7 Mc C.W. 
November 6-7 YL/AP Phone 
November 9-11 ARRL SS 
November 16-18 
November 16-17 
November 23-24 
December 8 
December 14-16 

ARRL SS 
RSGB 21/28 Phone 

Virginia Party 

RSGB 7 Mc C.W. 

Starts: 0001 Gmr Saturday November 2 

Ends: 2359 GMT Sunday, November 3 

It’s too late for the Phone section, but the 

more popular c.w. week-end is now coming up 
for you 40 meter fans. 

Complete rules were given in last month’s 

CALENDAR. 

Your logs go to: R.S.G.B. Contest Committee, 
New Ruskin House, Little Russell Street, Lon- 

don, W.C.1, England. 

YLRL Phone Party 

Starts: 1700 GMT Wednesday, November 6 
Ends: 2300 GMT Thursday, November 7 

a The c.w. section has already been run off as 
you read this, but check Louisa Sando’s column 
in last month’s issue for details on the phone 
section. It’s a YL only party, you know. 

ARRL SS 

Starts: 2300 GmT Saturday and 
Ends: 0801 Gmr Monday, on both week-ends. 

‘Everybody gets into the act in the Sweep- 
stakes. With two weekends going for them, some 
fantastic contact totals are run up by the leaders. 

There were over 2,200 entries in the last one, 
so that just about makes it the most active of 

all contests. Its been going on for 30 years now, 
so you should know what its all about by this 
time. 

In case you don’t, I suggest you check the 
current OST; it’s their shindig you know. And 
don’t forget their new address, 225 Main Street, 
Newington, Conn. 06111. 

RSGB 21/28 

Starts: 0700 cmt Saturday, November 16, 
Ends: 1900 Gmr Sunday, November 17 

*14 Sherwood Road, Stamford, Conn. 06905 
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1963 CQ World Wide DX Contest 

Phone 

0000 cmt Saturday, October 26. 

7:00 p.m. EST Friday, October 25. 

4:00 p.M. pst Friday, October 25. 

Ends: 2400 cmt Sunday, October 27. |) 
7:00 P.M. EST Sunday, October 27. | 
4:00 p.m. pst Sunday, October 27. : 

C.W. 

0000 cmt Saturday, November 23. 
7:00 p.m EsT Friday, November 22. 
4:00 p.m. pst Friday, November 22. 

Ends: 2400 GMT Sunday, November 24. 
7:00 P.M. EST Sunday, November 24. 
4:00 p.m. pst Sunday, November 24. || 

Starts: 

Starts: 

It’s going to be slim pickings in this phone only 
contest this year, but maybe they will be lucky 
and come up with some good openings. It’s the 

world working the British Isles (G, GB, GC,| 
GD, GI, GM and GW). 
1—The usual five-figure serial number, RS re- 

port plus a progressive 3-digit number starting 
with 001. 

2—For overseas stations, each contact will count 
5 points. Only one contact per band is permitted 
with the same station and cross-band operation 
is not allowed. 

3—An additional bonus of 50 points may be| 
claimed for the first contact with each British 
Isle country / prefix on each band. G2, G3, GB2, 
GC3, GM6 and etc.; a possible 37 on each band. 

4—An additional bonus of 50 points can be 
claimed for every ten stations worked in each of 
the 37 country/numeral prefixes, irrespective of 
the band. 

5—Your final score therefore will be the sum of} 
QSO points and bonus points; no multiplier is} 
involved. ] 
6—Log sheets should be columned and show in 
this order: Date/time in Gmt, Station worked,| 
serial number sent and received, band, bonus 
points and QSO points. 

%—Each entry should also include a summary 
sheet with name and address in BLOCK LETTERS, 
and other pertinent information. And don’t forget 

[Continued on Page 150] 
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HIS month’s column will be devoted to bits 
and pieces of news concerning exploits in 
space communications by radio amateurs. 

More detailed coverage of the items discussed 
will appear during the next few months. 

Project OSCAR News 

According to information received at press 
time from Project OSCAR’s Chairman, Chuck 
Towns, K6LFH, the 90-day countdown for the 
OSCAR III satellite has begun. If all goes ac- 
cording to plan, and if there are no holds, ama- 

teur radio’s first repeater satellite should be in 
orbit by late winter. More details on this next 

~ month. 

Dave Veazey, W4ABY, reports that a Project 

OSCAR East is being formed, with headquarters 
in the Washington, D.C. area. Drawing from the 

‘large number of radio amateurs professionally 
engaged in the aero-space field on the eastern 
seaboard, Project OSCAR East plans to have an 

amateur satellite built and ready for launch by 
the end of 1964. This project is in its initial stage, 
and east coast readers of this column who would 
like to participate should write directly to 
W4ABY for more details. 

From 4U1ITU, Geneva, Switzerland, comes 

word that Project OSCAR Europe is under way. 
With the International Amateur Radio Club of 
the I.T.U. acting as focal point, radio amateurs 
from several European countries are combining 
their talents to build Europe’s first amateur ra- 
dio satellite. Arrangements are now underway to 

utilize a Swiss technical institute as headquarters 

*11307 Clara Street, Silver Spring, Md. 20902 

East-West support for OSCAR. Leading Soviet radio 
amateur Ernst Krenkl, RAEM, is shown holding OSCAR 

with Herbert Hoover, Jr., W6ZH, President of ARRL, 

and Britt-Marie Stenvall, SM7BAC. Photo was taken by 
Frank Stenvall, SM7ACB, at OSCAR exhibit held during 

recent European meeting of the International Amateur 
Radio Union at Malmo, Sweden 

and workshop for OSCAR Europe, and it is 
hoped that the European-built radio amateur 
satellite will be ready for launch sometime dur- 

ing 1964. This project is also in its initial stage, 
and European readers of this column who wish 

to participate should write for more information 
directly to Mr. John Gayer, President, Interna- 
tional Amateur Radio Club, Geneva 20, 

Switzerland. 
With any degree of luck, the coming new 

year may see as many as three amateur-built 

satellites orbiting in space! 

Amateur Space Tracking Stations 

Besides building satellites, radio amateurs 
[Continued on page 142] 

‘The spiral antenna at the left with parabolic reflector has been used by Dieter Oslender for tracking almost 

_ every satellite launched since SputNik |. Dieter’s QTH is Wurzerstr. 9, Bad Godesberg 532, West Germany. At 

the right Dieter at his amateur satellite tracking station located in Bonn, Germany. This is one of many stations 

which are now forming a world-wide network of amateur tracking stations. 
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sideband sideband sideband 

IRV & DOROTHY STRAUBER*, K2HEA/K2MGE 

PJ2AA ... 
WSCVU 
OZ7FG 

ust four short years ago, there was great 
rejoicing in the SIDEBAND column when 

Ami, 4X4DK, became the ninetieth opera- 

tor to earn the “Worked 100” Certificate. Since 
then, sideband operation has gained such im- 
petus that a careful count of all countries from 

which there is or has been sideband operation 
reveals the outstanding total of 305 countries! 
This, of course, includes countries no longer in 
existence and also those which are now on the 

banned list. Further research indicates that the 

following are the only countries which have not 
yet had any sideband activity: AC3, Sikkim; 

AC4, Tibet; (although by the time you read 
this, W4BPD probably has changed these statis- 

tics!); BY, China; C9, Manchuria; CE@A, Easter 

Island; CR4, Cape Verde Islands; EA9, Rio de 
Oro; FB8, Amsterdam and St. Paul Islands; FB8, 

Kerguelen Islands; VK@, Heard Island; VP8, 

South Georgia; VP8, South Sandwich; VP8, 

South Shetland; VQ8, Rodriguez; YK, Syria; 
and ZS2MI, Marion Island. 

As a matter of general information, we fee] 

that the above statistics present a very interesting 
picture of sideband activity around the world 
and will, no doubt, surprise a number of present- 
day sidebanders who may be unaware of just how 
deeply sideband has penetrated to the most re- 
mote corners of the earth. 

*12 Elm Street, Lynbrook, New York. 
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SIDEBAND 

Is Ron, ZSINE, throwing up his hands in anticipation 
of the pile-ups when the band again opens to Cape- 
town? Ted, ZSIRA, (left) seems to be gazing into the 

future wondering how his signal will compare with that 
of George, ZS1JD, who always manages to cut through | 

the QRM. 

Slide Exhibit Available Soon 
The Long Island DX Association is preparing 

a “DXerama” slide exhibit—a collection of color | 
slides of the world’s leading ham radio operators 
and DXpeditions. This unusual presentation will | 

be available, free of charge, as program material — 
for any interested organized groups throughout - 
the world. If your group would like to reserve a_ 

showing, send your request to: DXerama, Box 

296, Massapequa, L.I., N.Y. As soon as the 
“DXerama” exhibit is completed (about Decem- 

ber, 1963), you will be notified by the Long 
Island DX Association as to when your group 

may schedule a viewing. This project is being 
planned by the LIDXA as a public service to 
other ham organizations throughout the world. 

From Our Mailbag 

“Dear Irv and Dorothy, 

“Back in April, 1962, your column carried a 
special announcement. Special recognition was 

to be given for s.s.b. DX on 40, 75, and 160, due 
to the ‘increased activity on these bands’ and be- 
cause a number of the gang had requested it. The 
wording of the announcement gave the impres- 
sion that this was going to be quite a thing with 
good competition expected. 

“Before long, GI3CDF, K2GXI, and W8JIN 
[Ed. note: also GI6TK] received the first of these 

special endorsements. Since then, however, 
months have gone by with no more mention 
whatsoever of this competition. Has it proved 



This is Serge, UBSUN, his station and his antenna at his home in Kiev. His exciter uses an 829B output stage 
and drives four 811A‘s in a new final. The receiver is a well-modified AR-88 with some original UB5UN ideas 
incorporated. His cubical quad is made of fiberglass with aluminum wire élements. (Photos courtesy W4INL). 

to be a flop? Is no one else interested? It must 

be 4 months ago that I sent in my 75 confirma- 
‘tions for 7 mc s.s.b., and even that hasn’t been 
mentioned... “73, Bob Sommerfelt, K2GXI” 
Just an oversight and lack of space, Bob! We’re 
“very proud of your efforts on 40. How about it, 

fellers? Let’s keep the ball rolling on these bands 
~—40, 75, and 160—by increasing the efficiency 

_of your rigs and antennas and seeing how much 
international sideband activity you can en- 

courage. The more, the merrier, and with the ebb 
in the sunspot cycle here’s a unique oportunity 
to test the performance of sideband under ad- 

Yerse conditions. 

: RSGB Certificates 

' A note from R. F. Stevens, G2BVN, DX editor 
of the RSGB Bulletin, requests that we inform 
you to send all claims for RSGB certificates di- 

rectly to RSGB headquarters, 28 Little Russell 
Street, London, W. C. 1, England. Steve notes 
further that cards dated after May 30, 1961 
from South African stations (ZS1, 2, 4, 5, and 6) 
are not valid for Commonwealth Awards such 

“as WBE, BERTA, EDXC, etc. 

CQ W.W. DX Contest Reminder 

Our good friend, Frank Anzalone, WIWY, is 

looking forward to a bumper crop of participants 

Sei 

Donen Petti, IICNS, operator of Vatican’s amateur 

tadio station HVICN, with Trav Marshall, K9EBE, left, 

‘and Bill Halligan, W9AC, of the Hallicrafter Company. 

in this year’s World Wide DX Contests, the 

phone section taking place on Oct. 26-27 and 
the c.w. section on Nov. 23-24. Please check 
Frank’s “Contest Calendar” in Sept CQ for full 
details. 

WIICV, Earns ‘Worked 200” 

Congratulations to Jane Anderson, WIICV, 

XYL of Vern, W1OOS, who became the fifth 

XYL in the world to earn CQ’s “Worked 200” 

Award for having 200:s.s.b. countries confirmed. 

With the thousands of lovely ladies now active 
as radio operators, Jane’s achievement is out- 

standing. We are looking forward to having 

many more XYL’s follow in Jane’s footsteps. 

Domenico 

Along with numerous DX’ers, we treasure in 
our collection a QSL card from HVICN, the 
amateur radio station of Vatican City. Imag- 

ine our surprise when one afternoon a fa- 
miliar voice on the phone asked; “How’d you like 

to have dinner with Domenico Petti, I1CNS?” 
If you don’t already know, Domenico is the 

[Continued on page 134] 

ATTENTION SIDEBAND READERS 

WE are sorry to report that this will be the 
last SIDEBAND column presented in CQ. After 
considerable thought, and owing to the fact 
that sideband has certainly “come of age,” 
it is felt that a separate and distinct section 
devoted exclusively to sideband is no longer 

urgent. 
We are indeed proud of our Sideband col- 

umn and would like to think that it played 
an important part in popularizing the mode. 

The CQ Sideband Honor Roll, Certificates 
and endorsements will continue! Separate list- 
ings will appear in the DX section and cards 
will be handled by the DX column editor. 

No doubt a delay will occur in the transi- 

tion from one columnist to another and we 
hope that those who have material pending 
will be patient. 

November, 1963 e CQ e 93 



te i Sara 

s this issue of CQ is devoted to tools and 

A construction of equipment, I have de- 

cided to present some of the ideas in use 
at W8ZCV’s shack which have helped me to get 
the most from my low powered equipment. This 
is important when you run less than ten watts 
as I have done for the last four years. 

First, get a good receiver or build the best 
converter that you can afford and hook it to 
your present receiver. You can’t work them if 
you can’t hear them. Almost any receiver will 
perform well if it has a good converter that is 
properly adjusted and installed and coupled to 
the best antenna that you can build. With this 
combination, almost any kind of receiver has 
adequate sensitivity and selectivity for all but 
the most exacting ham; additional features can 
be added later if necessary. Learn how to listen 
with your receiver, learn to adjust it correctly 
and keep it in operating condition at all times. 

I had an SX-25 that never had the filaments 
turned off for four years until the lightning came 
in on the telephone jines and jumped to the re- 
ceiver, blowing the switch into many small par- 

ticles. The receiver was adequately grounded, 
however. I aiways fasten a small neon bulb 
(NE-22) across the antenna terminals to pro- 

tect the antenna coil from transmitter overload 
or from static discharge voltages. And, of course 
we employ the usual lightning arrester. Always 
ground station equipment to a good ground 
system. This protects both the equipment and 
the operator. 

Keep the inside of the receiver clean at all 

times—a film of grease-bearing scum can cause 
leakage paths that will impair receiver operation, 
causing lowered sensitivity. It really isn’t much 

trouble to keep a receiver in good condition. 
For me, there is no pleasure in ham radio like 

that of building a piece of radio equipment that 
looks neat and works well. The pride of ac- 
complishment is well worth the effort expended 
in doing a job well. Getting the job done well 
takes a good deal of planning and preparation. 
I must admit that the manufactured equipment 
looks beautiful and works very well. It usually 
has good resale value and can often be bought 
and put in operation while the solder is still 
warm. But if trouble develops, it must go back 

*R.F.D. 3, Waynesville, Ohio 45068 
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WALTER G. BURD!NE*, W8ZCV 

to the factory or wait until a local jobber get 
the parts from the factory. I have known thi 
to take up to four months. 

Home built equipment, on the other hand 
can usually be repaired with parts on hand ’ 
easily obtainable at the local parts store. On 
is not afraid to use a substitute part for a repair 
since it won’t hurt the resale value. Even if part! 
are readily available the average ham won’ 
attempt the repair of commercial equipmen 
because he isn’t as intimately acquainted wit 
the equipment as he would be if he built it hi 
self. Then, too, many hams do not have th 

necessary knowledge and patience to build thei 
own equipment. : 

: 

When starting to build a new item for m 
station I usually get all the parts together, 
the small parts in one of those small, mul 
compartment trays obtainable at the “five & ten 
for holding silverware. The larger parts are a 
sembled on one corner of the workbench an 
the diagrams and assorted papers put on a cart 

table. If the diagram is large enough to wor 
from, I place a glass cover over it to protect 

from soiling and tearing. If the diagram is sma 
and complicated, I re-draw it on a larger pape 
put glass or heavy plastic over it, and as m 
project progresses, I trace the diagram for eac 
item on the plastic covering. This way I can te 
what parts have been wired and can keep ta 
on the progress of the project. The plastic cove 
ing can be used for many projects; a damp clo 
will remove the old schematic (I use a chi 
marking grease pencil or just ordinary crayons 

Diagrams, ideas, modifications and parts lis 
along with the manufacturers part numbers 
major components should be kept in a tooselay 
notebook for future reference. Most of us thin 
that we will always remember all about a 
equipment, but when need to repair the equi 
ment occurs, we need all of this informatio 
Large diagrams can be made on two or mo 
sheets of notebook paper. Use only one side fe 
diagrams so that the entire item can be used < 
once. Pertinent references to magazine article 
on equipment should also be jotted down i 

‘future reference. 

If an item is modified or rebuilt, be sure the 
a note is attached to the item for reference ar 
keep a diagram in the note book for the futur 



Again, as you are reading your magazines, you 
might note any article or item pertaining to your 
equipment; it is nice to be able to reach for the 

notebook and have the information at hand 
when needed. 
_ This idea has saved me much time and effort 
when building radio equipment both for myself 
and for the Air Force. 

Chassis Layout 

3 Preparation of the chassis for the new project 
is an important item. Much can be done at this 
point to make the wiring and assembly an easy 
task. Proper placement of parts will -aid neatness 
and compact construction. Good tools, correct 
wire, solder lugs and tie points also are aids for 
neatness. Check over the solder lug assortments 
next time you are in the parts store and select 
some for your project. Those two-way L shaped 
lugs can be mounted on a single 6-32 bolt to 
effect a four way ground tie-point which can 

possibly be used for two stages. Be sure and use 
lock washers under the nuts holding the solder 
lugs. These lugs often have the lockwasher built 
in the lug. Multiple connection tie points are 
available in many sizes; the small ones are nice 

for soldering in the chassis if copper clad printed 
circuit board is used for the chassis. 
_ Make templates for all large transformers and 
chokes. I make the template 4” larger on all 
sides than the transformer to allow for any in- 
accuracies in layout. Old tubes from which the 
pins have been removed or ground off can be 
used in layout to good effect. Place all large 
items on the chassis to visualize the entire unit 
as it will appear after construction. 
_ After placement of parts has been decided, the 
drilling, socket punching, and cutting for the 
transformer mounting can be started. Leave the 

protective paper wrapping on the chassis while 
doing this work as it protects the new chassis 
from damage and fingerprints. After the drilling 

is complete remove the paper from the chassis, 
spray with acrylic spray and let the chassis dry. 
This thin coat of acrylic spray will provide a 
tough protective covering for the chassis that 
can be cleaned easily, and protects the chassis 
from fingerprints while handling and assembling 

the unit. 
a 
: Tools for Chassis Cutting 

_ The clamp type socket puncnes most needed 
a mounting the tube sockets are the 1-5/32” 
for octal sockets, ¥8” for 7 pin sockets and 34” 
for 9 pin sockets. A 1” square socket punch is 
useful for making transformer cutouts, however 
4 small hand tool known as a “nibbler” is avail- 
able for this purpose and is invaluable for cutting 

large, odd shaped holes in chassis. A good center 
punch and a supply of files is needed. A set of 
at and a small electric or hand drill is needed. 
3 A round and a half-round file makes finishing 

large transformer cutout easier. Do not leave 

any rough edges around any of the holes as 
nese can cause short circuits and detract from 

the appearance of the finished unit. 

Soldering is covered elsewhere in this issue 
and therefore I will not say much about this 
very important subject except to say I always 

have at least two soldering irons for my solder- 
ing. The best motto is: Keep it Clean. 

Some Random Construction Notes 

The cheapest way to come by heavy wire for 
very high current filament circuits is to watch 
the sales of the large mail order houses for 
plastic covered Romex house wiring: You can 
often pick up a hundred feet of #14 wire for 
about $2.50. Split the protective covering and 
you have two nice héavy duty plastic covered 
wires for filament circuits and any other heavy 
duty wiring job at a very reasonable cost. 

If you need shielded wire and can’t find any 

that is large enough to carry the current, you 
can take the #14-wire and cover it with some 
shield sleeving by pushing it over the wire, and 

then pulling it back to tighten the shield. 
Copper clad laminated printed circuit board 

material can be used for building up small cir- 
cuits. A hole can then be cut in the main, for the 

small circuit. I use this method of construction 
when. experimenting with new circuits; you don’t 
need to rebuild the entire unit. I mount the small 
circuit board with either 4-40 or 3-48 bolts. 

When a coaxial feed-thru was needed to bring 
the lead-in through the wall of my shack and I 
could not get one long enough for the job, I 
made one by taking an SO-239 chassis connector, 

grinding the mounting ears off and fastening the 

two connectors together with a length of 2” 
copper tubing. They just match, and the two 
center connectors are connected by a length of 
#14 copper wire. Solder one connector before 
assembly and drill a hole in the copper pipe 
above the other connection so that you can 
solder it after the two SO-239 connectors are 
soldered on the %” tubing. Use a large soldering 

iron and wrap Scotch insulating tape around the 
pipe after soldering all connections to keep out 
dirt and moisture. This works fine and the im- 
pedance match is good if carefully constructed. 

Keeping Notes 

A “magic slate,” obtainable at the “five & ten,” 
is a useful adjunct to my operating desk. If a 
question is asked, write it down, and after you’ve 
answered it, lift the top cover and you are ready 
for the next entry. They are very helpful on 

field day for keeping notes. 
Well, its about time to close down the column 

this month. I hope that some of these ideas will 
help you to build a better station and operate it 
better. I hope that you can add to the enjoyment 
of your time on the air by using some of these 
ideas. If you need help and you write me the 
full particulars, I will put your name in the 
column. It usually gets results. Just write: Walter 
G. Burdine, R.F.D. #3, Waynesville, Ohio, 
45068. I need some letters and pictures from you 
for our column; thank you for those in the past. 
Good luck and good DX. 

73, Walt, W8ZCV 
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What Better Way? 

Facu one of us is indebted, in one way or another, 

to one or more amateurs for kindness done and favors 

given over the past year. Maybe it was the fellow who 

ran a‘phone patch for you, possibly the fellow withwhom 

you keep asked, or maybe it’s the op down the street who 

helped you put up the antenna. 

Waar better way to say “thanks” and wish your 

friends a Happy Holiday Season than by giving them a 

gift for each and every month of the coming year? 

Vas, a gift subscription to CQ costs but $5 and will 

be a reminder of your thoughtfulness for each of the 

next 12 months. 

An active ham, be he Novice, VHF’ er, DX hound, traf- 

fic handler (in fact, if he is interested in any of the 1001 

phases of Ham radio) will find CQ, or one of our books, 

to be an invaluable aid in keeping abreast of our dy- 

namic hobby. 

On ECK the Subscription envelope and rates on the op- 

posite page. A handsome gift card, signed with your 

name and call will be sent with each gift book or sub- 

scription. 
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HAM CLINIC 

4 CHARLES J. SCHAUERS*, W4VZO 

. T HIS month we are devoting most of the 
column to questions received from read- 
ers. The questions chosen for publication 

are those which we believe will be of greatest 

‘interest to the majority who look forward to 
reading HAM CLINIC every month. 
_ Again, we repeat (for the new Ham CLINIC 
reader), time does not permit us to do specific 
circuit design to order, nor will we loan instruc- 
tion books, diagrams, etc. on commercial equip- 

_-ment—too many have been loaned and not re- 
-turned. We ask that you confine your letter to 
one question. For a speedy answer (while I am in 
Europe), airmail your letter to me at my Switzer- 
: land QTH! and enclose two International Reply 
Coupons obtainable at any Post Office. If you 
Can wait for a reply, then send your letters to me 
vat CQ. 
_ Answering readers’ questions often entails a 
great deal of research and lots of time. As we 
have said before, being human we do make mis- 
takes and do not claim technical infallibility. 

_ The service we render through HAM CLINIC 

‘is free and your communications are treated 
confidentially. If you enjoy the column and want 

to see it continued, drop a card to the editor. 
Now for the questions and other information. 

Questions 

SB-10 for 6 Meters—“Tell me, what methods 
‘would you suggest to use the Health SB-10 s.s.b. 

‘adapter on 6 meters? Please, no major set 

“‘butchering’.” : 
A number of hams have used the 10 meter 

position in the SB-10 for 6 meter operation by 
trimming coils and r.f. phase-shift network ad- 
justment (using smaller capacitance values). 
They then fed the SB-10 a 50 mc signal directly 
from a stable source. 

_ Changing the r.f. phase-shift network is a job 
for 50 mc operation! As a starter, try substitut- 
ing 55 mmf for the 110 mmf capacitors now 
‘used in the 10 meter position. If you still have 
trouble, then give some attention to the rf. 
‘chokes used. A switch to v.h.f. chokes in the 10 

‘ineter position will help. 
Another way would be to use the heterodyne 

‘converter described in the June 1963 issue of CQ 

*c/o CQ, 300 West 43rd St., New York, N.Y. 10036. 

“4 Lutzelmatt Strasse, Luzern, Switzerland. 

= 

by W9BUB. If you already have a good stable 
64 mc signal source, you need use only the last 
stage of W9BUB’s circuit, the 6JH8. However, 

remember that the SB-10 was not designed to hit 
14.5 mc, the top injection frequency needed with 
the converter. You'll have to do a little coil 

pruning of the 20 meter coils in the SB-10 to 
reach 14.5 mc. W9BUB’s scheme will work FB 
with the SB-10. 

Those of you who have converted the SB-10 

for 6 meter operation are requested to let us 
have the information so that we can pass it on 
via the column. 

KWM-2 Relays—“I realize that even the most 
expensive relays can develop contact trouble 
through pitting and burning. I have been having 
some trouble with the pitting of relay contacts 
12, and 13 on relay Kz and contacts 15, 16 
and 17 on relay Ks in my KWM-2. My set 
is second hand and I do not receive service notes. 
Can you help me?” 

Sure. To minimize the burning or pitting of 
the relay contacts mentioned, first disconnect the 
white, black, red and green colored wire and 

Cir, the 0.1 mf capacitor located at Ke, terminal 

12. Next, disconnect and discard this wire from 
K,, terminal 1. Then install a 100 ohm, % watt 

resistor in place of the wire just removed. Re- 
connect Cy to relay K,, terminal 1. Please note: 
in later units, capacitor C17 will not be visible 
between Ko and K,; it will be located in the PA 

shield and attached to Ks, terminal 2. Capacitor 
C11, Will be deleted. Electrically, this will be the 
same as the above change. (Thank you Collins 
for your assistance on this one!) 

SSB Monitor—“Having just swapped my a.m. 
gear for s.s.b., I am very anxious to make cer- 

tain that I am putting out a good clean signal. 
Can you show me how to connect my scope for 
use with either a two-tone oscillator or voice 

modulation (constant monitor) so that I can tell 

when my final is overloaded and to check overall 

linearity?” 
Yes. The best circuit I have used for the pur- 

poses you mention is shown in fig. 1. This circuit 
enables constant monitoring of a voice signal 
as well as short two-tones tests. The envelope 
detectors required can be constructed in a metal 

box if you remember to isolate each one. 
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Fig. 1—S.s.b. monitoring by use of two envelope detectors shielded from each other. Diodes (CR) are matche 
RCA IN445Bs. 

With the two-tone test your patterns, of 
course, will be more clearly defined, but with 
voice modulation you can still tell when your 
amplifier is flat-topping and perhaps putting out 

a distorted signal. Input to the horizontal section 
of the scope may be taken from any linear stage 
preceeding the final amplifier. 

HX-50—‘I have an HX-50 and love the little 
giant, but lately when I modulate it, I can hear 
a sputtering noise come from within the set. I 
have been getting on-the-air reports that some- 
thing is wrong. Any hints?” 

First check for r.f. arcing in the final—do this 
in the dark, looking for arcing within the final 
tube, the tank, etc. Also look for arcing in high 
voltage circuits due to close connections (some- 

times due to vibration during transportation). If 
you can see nothing, then take a solid wooden 
stick (a short broom handle will do) and place it 

against the power transformer (the other end to 

your ear) and while modulating the set, check 
for an arcing noise within the transformer. Do 

this also with the filter capacitors. I found a bad 
filter capacitor this way in the TX-1 I once 
owned, Your address indicates to me that you 
live in a very high humidity area. If I were you, 
I would also check for possible corrosion of 
various parts which could cause arcing. I like 
the HX-50; it is a fine set. 

KWM-2 R.F. Transient—“While checking out my 
KWM.- 2 I noted that sometimes an r.f. transient 
occurs in the output when the vox relay drops 
out. How can this be eliminated?” 

My friend W#YZD suggests that this can be 
eliminated by installing a 100K % watt resistor 
from Ko, terminal 5 (receive) to —7Ov. transmit- 

ground line. 

HT-41 Driving—“I have a CE-20A exciter and 
want to drive my HT-41 to full output, but I 

am having trouble. Any help you can offer?2 
Yes. Write Hallicrafters for form Nr. 094- 

903119. This errata sheet for the Model HT-41 
' gives the changes necessary to assure compat- 

ability with most available transmitter-exciter 
units. I have used the HT-41 with a number of 

drivers, including the old 10A and it performed 
beautifully. 
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NC-303 Changes—“Would you suggest “ 
the tube rectifier in the NC-303 with seleniu 

diodes? Further, how can I increase the intensit 
of the calibration signal from the crystal cali 
brator?” 

To your first question, no, not unless you liv 
in a real hot climate and have heat problems 
To your second, all you need do to increas 
the calibration signal is to increase the valu 
of C. in the crystal oscillator to 15 mmf. (Se 

the next question). 

Crystal Calibrator XCU-303 to 5 Mc—‘T hae 

an NC-303 (and wouldn’t be without it), bu 
I have a heck of a time picking up WWV o 
10 mc at my location when the skip is on. Any 
thing I can do to use the XCU-303 crystal cali 
brator on 5 mc?” 

To modify the XCU-303 to allow it to brin 
in WWV at 5 mc, insert a 100 mmf cerami 
capacitor across both the hf.o. coil and th 
mixer coil of the XCU-303. Trim the mixer slus 
to 5 me with the dial of the NC-303 set at thé 
red WWV mark on the 40 meter range. Trim the 
HFO slug to 2070 ke. WWV on 5 me shoul 
now be heard with good sensitivity. If you ow1 
an NC-300 and use the same calibrator, trin 
the mixer slug to, 5 mc with the dial of th 

NC-300 set at 7070 kc. (Thanks National). 

Valiant and S.S.B. Adaptor with One Mike- 
“How can I use one microphone with the Vikin; 
s.s.b. adaptor and the Valiant, so that I ca 
merely switch the mike from one to the othe 
from s.s.b. or a.m. operation?” 

See fig. 2. Construct the switch in a smal 
metal box containing a terminal strip an 

To SSB 
Adapter 

| (ae eS ESC Valiant 

| t 

Fig. 2—Diagram showing switching necessary to use or 
mike with both the Valiant and Viking s.s.b. adapte 



i another mike socket. The d.p.d.t. switch enables 
you to switch between the adaptor and the Val- 
Jiant. (Thanks Johnson). 

An Appeal for Hams-to-be—Ham CLINIC con- 

4 tinues to receive requests from hams and hams- 

to-be from all over the world for material as 
_ well as technical assistance. From U.S. hams-to- 

be alone, who are not in a financial position to 
acquire radio parts, tools, books, etc., we have 

_ many letters requesting help. Some of the writers 
say that they do not have money for postage 

even if they were lucky enough to be offered 
. help. Some of these hams-to-be are physically 
incapacitated and all they can offer in return for 
help rendered is a heartfelt “thank you.” 

So if there are any of you out there in “ham- 
_ land” who have tools, miscellaneous small radio 
parts, books, ham publications, code practice 

oscillators, efc., let us know and we'll send you 
the name of a needy U.S. ham-to-be. Upon re- 
ceiving the name if you do not wish to or cannot 

_ pay postage, query the aspiring ham first. 
When the US. list is exhausted, we'll then 

_ send the names of needy foreign hams or hams- 
~ to-be. 

Thanks a billion! 

A Gonset G-66—“If I use headphones I can use my 
_G-66, but the speaker will not operate. What 
; could be the trouble?” 
_ First, check to make sure that your speaker is 
' connected to pins 3 and 7 of the socket SOC, 
If so and it still does not operate, then remove 
_ the connections of the speaker and check with 

an ohmmeter across pins 3 and 7. If there is no 
reading, the output transformer secondary is 
_ open. If there is a reading, then check the primary 
of the same transformer (77). Check to make 
_ sure that C2; is not shorted. 

Swan 240—“How about changing the 6DQ%S final 
in the Swan 240 to a pair of 6146s? Wouldn’t 
overall efficiency be improved?” 

-_ No. Furthermore, where would you install the 

additional tubes? Leave well enough alone. This 
set is getting fine reports, 

- Log Periodic Limit—“In a log periodic antenna 

~ (such as is made by Collins), when is the high 

= ~ frequency limit reached?” 
When the shortest transverse element is ap- 

_ proximately %% wavelength long. 

BZero Bias Triode—‘“I am thinking about building 

oa linear final and want to use a good zero bias 
_ triode tube to get away from screen voltage, bias, 

‘ etc. Would you recommend one to me that will 
me about 500 watts input?” 

_ Why not try the UE752A? Two of these tubes 
will give you a kw input. Although it can be 
used to replace the 811A, it has twice the power 
handling capability. Write United Electronics 

Co. and ask for their bulletin on this tube. Their 
address: 42 Spring St., Newark 4, N. J. (Tell 
~’em CQ’s HAM CLINIC sent you!) 

“T BY to 6 Meters—“Please give me a reference to 

4 4 

converting the TBY surplus receiver-transmitter 
to 6 meters?” 

Obtain a copy of the September 1957 issue of 
CQ. ($1.00 from CQ). 

SCR-522 to 2 Meters S.S.B.—“In what issue of 
CQ did modification of the SCR-522 to 2 meter 
s.s.b. appear?” 

It didn’t. It was in OST for November 1956. 

BC-375 for a Linear—“I have a lot of BC-375 
and command set parts around and I have heard 
that an article appeared in CQ describing the 
construction of a bandswitching linear using 

them. What issue?” 
May 1961. This is a 400 watt linear and a 

good one. 

RCA 7580 for V.H.F. Linear—‘Please recom- 

mend a good tube for use on 220 me which will ~ 
handle at least 700 watts p.e.p. output and has 
a plate dissipation of around 250 watts. It must 
have a 6 volt filament and I do not mind cooling 
ity 

of ceramic-metal construction, a beam power 

tube and provides good power output at lower 
plate voltages. If your dealer does not have one, 
try Allied Radio, Chicago. The tube can be ob- 
tained from them for $45.05. 

Drake 2B—“What’s a fair price for the Drake 2B 
receiver (used ) ?” 

$200. It is a fine set. 

Lafayette Converter—“What do you consider a 
‘bargain’ two meter converter today? I'll spend 
up to $35.00.” 

The best one for the price range you're hitting 
for is Lafayette Radio’s HE-71 for $32.95. It 
contains its own power supply, has an antenna 
input Z of 52 ohms, very high sensitivity, a 7-11 
me output and is crystal controlled. A recom- 
mended buy. 

Book Review—If you are a Collins fan (and 
many hams are), you’ll want to obtain a copy of 
their new s.s.b. book titled “Amateur Single Side- 
band.” This 143 page book with seven chapters 
covers everything from the history of s.s.b. to 
station considerations. Edited by Stuart E. Bon- 
ney with effort contributed by five other hams, 

the book is bound in a hard cover and sells for 
$4.00 at Collins Distributors. It is recommended 
reading for those who want to “get their feet 
wet” on s.s.b. as well as the oldtimer. The chap- 
ter that J liked best was chapter IV devoted to 
r.f. linear amplifiers. The Collins “boys” covered 
the subject in a very fine manner. Well done! 

Thirty 

We here in Europe will also celebrate Thanks- 
giving—that is, the Americans will. This is the 
time of the year when we would rather be home, 

but there are thousands of us who must be here. 
We who are overseas wish you back in our land 
of the free and the brave, a very happy and 
bountiful Thanksgiving! 

“ae 73 and 75, Chuck 
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The United States Of America Ghinuies Award 

RULES and PROGRAM 

he United States of America Counties Award spon- 
T sve by CQ, is issued for confirmed contacts with 

specified numbers of U.S. counties under Rules and 
conditions hereafter stated. 

A. Awards Classes 

The USA-CA is issued in seven (7) different classes, 
each a separate achievement as endorsed on the basic 
certificate by use of special seals for higher class. 
Also, special endorsements will be made for all one 
band or mode operations subject to the rules. 

States 
Required 

Counties 
Required Class 

USA-3079-CA for ALL counties and 
Special Honors Plaque 

B. Conditions: 

1—USA-CA is available to all licensed amateurs 
everywhere in the world and is issued to them as 
individuals for all county contacts made, regardless of 
calls held, opertaing QTHs or dates whatever. 

Special USA-CA’s also available to s.w.I.’s on a heard 
basis. 

2—All contacts must be confirmed by QSL and such 
QSLs must be in one’s possession for identification by 
certification officials. 

3—Any QSL card found to be altered in any way dis- 
qualifies applicant. 

C. County Identity: 

1—The Directory of Post Offices (P.0.D. Publication 
#26) will be the official guide in determining identity 
of counties of contact as ascertained by name of near- 
est municipality. It is suggested a copy of P.0.D. Pub- 
lication #26 be obtained to facilitate operating ref- 
erence and precheck cards for application purpose. 
Publication #26 js available from the Superintendent 
of Documents, U.S. Government Printing Office, Wash- 
ington, D.C. 20402 (Price $2.50) 

2—Unless otherwise indicated on QSL cards, the 
QTH printed on cards will determine county identity. 

3—For mobile and portable operations the postmark 
shall identify the county unless information stated on 
QSL cards make other positive identity. When in doubt 
of location, mobile stations should name the nearest 
municipality as identified by road sign or road map. 

4—In the case of Cities, Parks or Reservations got 
within counties proper, applicants may claim any one 
of adjoining counties for credit. 

D. Administration of USA-CA Program: 

1—The USA-CA program will be administered by a 
CQ staff member acting as USA-CA Custodian, and all 
applications and related correspondence should be sent 
direct to him at his QTH. 
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Uorsements or seals; likewise, the Directory’s “Top! 

2—Decisions of the Custodian in administering these 
Rules and their interpretation including future amend- 
ments are final. 

E. Record Book and Bookkeeping: 

1—The scope of USA-CA makes it mandatory that 
special Record Books be used for application. For this 
purpose, CQ has provided a 108 page, 814 x 11” Rec- 
ord Book which contains application, and certification 
forms, a USA county map, maps of each of the 50 U.S. 
States showing county outline, and which provides: 
record-log space meeting the conditions of any Class: 
award and/or endorsement requested. 

2—A completed USA-CA Record Book constitutes 
medium of basic application and becomes the property 
of CQ for record purposes. On subsequent applications 
for either higher classes or for special endorsements, 
applicant may use additional Record Books to list re- 
quired data or may make up own alphabetical lists 
conforming to requirements. In this connection, through 
a printer’s bust, the Record books left out the column 
for naming Cities/Towns, mandatory to validate County 
identity, so it is suggested that the time/date column 
be renamed and used for this purpose. 

3—Record Books are to be obtained directly from| 
CQ, 300 West 43rd Street, New York 36, N.Y. for $1.25: 
each. Recommend two be obtained, one for application 
use and one for personal file copy. 

F. Application: 

1—Make Record Book entries necessary for county 
identity and enter other log data necessary to satisf 
any special endorsements (band-mode) requested. It is 
mandatory that Cities and Towns or other specific loca- 
tion be named. 

2—Complete application forms provided in Record: 
Book, or, if preparing own lists for later applications, 
use special application forms available from the Cus- 
todian for s.a.s.e. or 1 IRC 

3—Have the certification form provided signed b 
two licensed amateurs (General Class or higher) or a 
official of a national-level radio organization or affiliate 
club, verifying that QSL cards for all contacts as liste 
have been seen. The USA-CA Custodian reserves the 
right to request any specific cards to satisfy any doubt 
whatever. In such cases applicant should send suffis 
cient postage for return of cards by registered mail. 

4—Send original completed Record Book and cer- 
tification forms and handling fee of $1.00 U.S. or 1 
IRC’s to USA-CA Custodian, Clif Evans, K6BX, Box 385 
Bonita, California 92002. For later applications fot 
higher class seals, send either Record Book or self pre- 
pared list per the rules and 25¢ or 3 IRC’s handlin 
charge. For application for later special endorsement 
(Band/Mode) where certificates must be returned fop 
endorsement, send certificate and 50¢ or 5 IRC’s fo 
handling charges. Note: At the time any USA-CA avand 
certificate is being processed there are no charges 
other than the basic fee regardless of number of enj 

Class Rule” prevails and one may skip lower classes o 
USA-CA and get higher classes without losing an 
lower awards credits or paying any fee for them. 



PROGRAM 

CLIF EVANS*, K6BX 

in August along with special endorsement 
to two others. Endorsements on the fol- 

lowing included nine for mixed operations; one 
all 7 mc; one, all 7mc c.w.; one, all 14 mc; one 

all 14 me c.w.; and three all phone. The com- 
plete USA-CA Honor Roll given this issue in- 
cludes the winners, 258 through 272. 

_ In order to bring you the USA-CA Honor Roll 
and complete USA-CA Rules in November, we 
will cut other column copy short in this issue. 

| ever USA-CA-500 Awards were mailed 

USA-CA HONOR ROLL 

263 
2 

K4MPE ...... ..267 

QRP Club Tops 1000 Members 
The QRP Amateur Radio Club (interna- 

tional) in two short years has over 1,000 mem- 
bers who advocate and restrict own use to low 
power operations. The QRP A.R.C. does not, 
however, advocate reductions of power limits 

“*United States of America Counties Award Custodian, 

Box 385, Bonita, California 92002 

Pictured here is Military Air Transport Service VC-137 
‘in which Senator Barry Goldwater, possibly set a few 

“aeronautical mobile records. Actually the picture is 
“one side of the special QSL cards Barry used for the 
‘operation. On August 22nd, while flying in Air Force 
86970 from Andrews Air Force Base to Marietta, 

Georgia, and return, Barry made 69 contacts which 

‘included all! call areas but two, 26 states, and stations 

‘in Costa Rica, Labrador and Newfoundland. Barry 

also worked a half dozen mobiles and three maritime 

“mobiles ranging from Caribbean to off Nova Scotia. 
‘He says the most surprising QSO was a roundtable with 
himself aeromobile between a land mobile and a ship 

% mobile. 

a 

Here is the WAS-QRP award sponsored by the QRP 
Amateur Radio Club now with over 1000 members. 
See text for information on this and four other awards 

sponsored by the club. 

established by any country. The QRP A.R.C. is 
simply devoted to the challenge and enjoyment 
of amateur radio through more efficient, cour- 

teous and proper operation on low power. Mem- 
bers who exceed 100 watts input power on c.w. 
and a.m. or 200 watts p.e.p., are automatically 
dropped from QRP rolls. 

The QRP Club currently sponsors five awards 
for operating achievements; holds informal QSO 
parties monthly; and an annual world-wide QSO 

Party. In this way the QRP gang hopes to en- 
courage more enjoyment of the hobby through 
voluntary power limitations. The QRP A.R.C.’s 

awards program is as follows: 
QRP-25 For working 25 members. Endorse- 
ments for 50, 100, 200, etc. No limitations. 
No endorsements otherwise. Members must 
have been running “QRP” (100 watts or 
less c.w./a.m. or 200 watts p.e.p., s.s.b.) at 
time of QSO. Send log data and either power 
input or QRP member number with $1 or 
7 IRCs to Bill H. Thompson, P.O. Box 425, 
Scooba, Miss. Endorsements free for s.a.s.e. 

DXCC/QRP For confirmed contacts with 100 
QRP stations as defined above in 100 dif- 
ferent countries. Power or QRP rig must be 
shown on QSLs and application. Apply as 
above but with certified (GCR). list, $1 or 
7 IRC. Endorsement for two-way QRP being 

used. 

WAC/QRP For two-way QRP confirmed con- 

tacts with each of the six continents. Apply 

as above with GCR list and statement of your 

power used for all contacts. 
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In February, we gave you details of the Worked In- 
diana Counties Award sponsored by the Indiana CHC 

_ Chapter 11 along with two other awards . . . here is 
_ the County Award. For details on these and other 
_ world-wide awards, send s.a.s.e. to K6BX for informa- 

tion. 

~WAS/QRP For two-way QRP confirmed con- 
tacts with each of the 50 U-S. states. Apply 

as above with GCR list, $1 or 7 IRC and 
statement of your power used for all con- 
_ tacts. Note: Only QRP-25 requires that 
members be worked; any low power station 
acceptable for others. 
~QRP-10 VHF For working 10 members, five of 

~ which were worked on skip or further than 
_ 200 miles from QTH. Send list, 25¢ or 2 IRC 
with full log data as above. 

For information about QRP membership 
or an up-to-date members list, send s.a.s.e. to 
Jim Perry, K4WVX, 2691 56th St., No., St. 
_ Petersburg, Fla. 33710. 

See picture of WAS—QRP Award. 
Low Power vs High Power and The 

“Public Interest 
In recent months much attention has been 
focused upon FCC Section 12.0 which sets 
forth five basic purposes through which 
amateur radio serves the public interest. As 
-might be expected special-interest groups 
and even our League have placed their own 
emphasis upon certain specific stated pur- 
poses and somewhat ignored the merits of 

a ea 
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f 
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:. let the comics throw you! The Moon Watcher’s 
Certificate is sponsored by the Moon Watcher's Club. 
“Stations within 50-mile radius of Pittsburgh, Penna., 

_ work and QSL 6 members; over 50 mile radius work 
4, Send list with log data and 25¢ to Custodian, Bob 
ilwanicz, 1015 Sandhurst Dr., Coraopolis, Penna. 

Members include K3CMK, GSP, KEN, NBD, OIE, OUR, PJH, 
999, SBP, TFG, TIO; W3GBE, GQJ, LBH, UFR; WASBBF, BBG. 

This is the colorful Colorado Counties Award spon- 
sored by the Colorado YLs Club for working Colorado 
Counties in five classes: (Ist figure is for U.S., Canada 
& Mexico; 2nd figure is for all others) Class A, 63/63 
Counties; Class B, 55/40; Class C, 45/30; Class D, 

30/29; and Class E, 15/10 different counties, all after 
WWII. Send certified (GCR) list, log data and 50¢ 

(DX stations send 2 IRC) to Custodian, Marte Wessel, 

K®EPE, 1635 Tamarac St., Denver, Colorado. For seals 

B, C, D and endorsements, send s.a.s.e. ‘only. 

Every so often some special interest group 
grasps upon the idea that a possible cure to 
crowded bands might be found in forcing all 
to restrict power below 100 or 200 watts in- 
put. Present FCC Regulations stipulate 1 kw 
(2000 watts p.e.p. s.s.b.) input power limits 
with provision that minimum power below 
1 kw should be used commensurate with suc- 
cessful communications. Whatever the merits 
of the advocates of low power may be, such 
merits are hinged solely upon opinions and 
desires in the area that amateur radio exists 
only to satisfy personal needs and wholly 
ignore the public interest aspects envolved. 
Let’s explore a few public interest factors. 

If one understands and accepts the premise 
that amateur radio exists primarily because 
it provides a vast man-power training insti- 
tution; contributes in a major way to the art 
and science of communications and design 
engineering, and goodwill communications 
. .. all leading to major contribution to the 
public interest through industrial and _ eco- 
nomic healthy growth, then one will imme- 
diately have to label any movement to 
restrict maximum power below the present 

[Continued on page 152] 

Here is the Worked All Harmon (Air Force Base) cer- 
tificate issued in three classes for working 5, 10 and 
15 members of the Harmon Amateur Radio Club ai 
Harmon AFB, Newfoundland, after January 1, 1963. 

Send certified (GCR) list with full log data and 25¢ 

to Rick Pustaver, W4KRB/VO1, Box 697, APO 864, 
New York, N.Y. 
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RTTY Operating Frequencies 

Nets centered on frequencies given; oper- 
ation usually + 10 ke on hf. 
80 meters 

40 meters 

20 meters 

15 meters 

6 meters .. 

2 meters 

21,090 ke 

52.60 mc 

146.70 mc 

“amateur” transmitter for radioteletype 

seems to be a continual problem, if the 

contents of our mailbag are any indication. Our 
recommendation that you write to the manufac- 
turer apparently is a little less than satisfactory. 
Either the hapless owner of one of those shiny, 
chrome-plated, s.s.b. transmitters gets no answer 

at all; gets told that it is “not practical” to f.s.k. 
the device, or gets sent a circuit that requires 

some real digging-in (might ruin the resale 
value) and/or which is clumsy to use. 

We won’t go into the reasons why these manu- 

facturers don’t build-in RTTY in the first place. 

(Notable exception: Hammarlund). We can’t 

Po shifting a commercially built 

*431 Woodbury Road, Huntington, N.Y. 11743. 

RITY The Hard Way...No. 26 

BYRON H. KRETZMAN*, 

a 

W2JTP 

understand them anyway, as the additional parts 
required wouldn’t cost them even one dollar. 

The “Mainline” FSK-E System 

Irv Hoff, K8DKC, of Ann Arbor, Michigan, 
has come up with a type of f.s.k. that is so simple 
that it can easily be installed in nearly any kind, 

of transmitter using a Clapp oscillator and which) 
no doubt could be slightly modified to install in 
most other kinds as well. The heart of Irv’s sys- 
tem is a little keyer consisting of only three 
parts: a ceramic variable capacitor, an r.f. 
choke and a diode. Such a keyer can be built in 
ten minutes and installed in ten seconds. No 
“modification” is required of any transmitter— 
the worst you might have to do is drill a 5/32” 
hole; however, most transmitters have screws 
handy in the area of the v.f.o. which can be use 
to mount one or two of the keyers. 

Figure 1 shows the schematic diagram of 
K8DKC’s f.s.k. system. It was designed to work 
primarily with the type of terminal unit (TU) or 
converter that has a high current pentode tube 
like a 6W6GT, 6Y6GT, efc., with the Teletyp 
machine receiving selector magnets and the key 
board all in series with the 120 volt “loop 
supply. (RTTY, Jan. ’63, page 3). It can als 
be used with a TU that has polar relay output 
Instead of the circuit going from the machin 
to the tube Vy, it would go through the polar 

relay contacts to ground. For the usual loop 
supply of 120 volts, Ry would be 6000 ohms. 

“John is burned up because he just spent $500 for It 
a low-drift receiver and now he has to spend all his t 
time retuning because everyone else is off frequency.” _—_- Fig. I—FSK-E shift system of K8DKC, schematic diagrary 
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a watts, for a 20 ma loop, and 2000 ohms, 20 
watts, for a 60 ma loop. 

Irv installed two keyers in his HT-32A. One 
is used at the top end of the v.f.o. to get 850 

cycle shift on 20 and 15 meters and has the 
= diode CR; connected to conduct on space, as 
_ shown in the diagram. The other is used at the 
bottom end of the v.f.o. to get 850 cycle shift 
on 80 and 40 meters and has the diode reversed 
to conduct on mark. Since these keyers take up 
so little space, others have been installed to pro- 
_ vide 170 and 85 cycle shift. Switching is done 
simply at the point “X” in the diagram. For the 
- Collins S-Line, the diode is installed in the re- 
verse position, and only one keyer is needed to 
get 850 cycle shift on any band. Note, too, that 
very narrow shift is built in especially for the 

purpose of dual identification by International 
Morse Code, as still required by the FCC. 

Sy wee Ss 

Nee ee 

Construction 

Each keyer is built on a 4-terminal tie point 
strip such as the Cinch-Jones #53F. The 1.5 to 
7 mmf variable capacitor C; is an Erie #557- 

_ 10R. The 2.5 mh r.f. choke is miniature, such as 
_ the National R-50. The diode can be most any 
_ type, such as the 1N297, 1N100, 1N34<A, etc. 

_ The strip should be installed so that a reasonably 
short wire connection can be made from the 
capacitor C; to the cathode pin of the v.f.o. 
Actual connection could be made by using a 
socket adapter, or simply by wrapping a wire 

_ around the tube pin. Shielded wiring to the TU 

is not required, by the way. 

Adjustment 

All initial adjustments are made with the 

SHIFT pot at minimum resistance, and by ad- 
justing C, to get the desired shift for that par- 

_ ticular keyer. The sH1FT pot is then used for other 
* bands where other v.f.o. multiplication factors 
_ might be used; and, for experiments with other 
_ odd values of narrow shift. The tap on the 10K 
ohm 10 watt resistor across the output of the 
loop supply is set so that the current through the 
‘diode is in the order of 3 to 10 ma. It will be a 

_ pleasant surprise to find that the v.f.o. stands 
still on mark, and that it is the space that is 

varied by the pot. 
_ A telegraph key plugged into the jack permits 
j dual identification by means of very narrow shift. 

‘ 

< 

a ee es 

_ The actual amount of shift for this purpose is 
unimportant and is usually set to about 25 to 

50 cycles with the 500 ohm pot and the key 
closed. (Note that this key circuit is normally 
open.) 
_ For further comments from Irv on shifting 

Collins and Hallicrafter transmitters, refer to 

_RTTY April, May, and June 1963. (RTTY is 

_ the monthly bulletin of the RTTY Society of 

_ So. Calif.; $3 per year via W6AEE). 

On the Bauds 

K3RLR/1 at Caswell, Maine, is on with a 
Model 19, a CV-182, a 51J-3, and a Viking II. 

WS8DTY at Ann Arbor, Michigan, station of Ed Bruning. 

Note W2JAV TU (RTTY Handbook, page 98) and 

similarly styled patching and control unit. Operation 
is largely on 146.94 mc f.m. phone and 145.350 me 
a.f.s.k./phone on f.m. A Marauder and GPR-90 are 

coming up on hf. 

Tom reports KOARN/1 at Presque Isle on with 
Models 15, 19, and 28, KWS and 75A-4; 

K@KPU/1 at Bucks Harbor operating KIFDG 
with a Kleinschmidt and looking for an i.f. TU 
for 455 kc; K1FCF at Loring Air Force Base 

going RTTY with a Model 15, a CV-31 TU, and 

an SP-600 receiver. WA2HWJ of Huntington, 
N.Y., is on 80 as is WA2ZSA of Woodcliff Lake, 

N.J., both running low power, 60-75 watts. 
K2YGL of New Hyde Park, N.Y., fills in as 

acting NCS on the East Coast F-1 Net which 
meets on 3620 kc Wednesday evenings at 8 P.M. 
K3LLI of North Wales, Pa., is on 20. 

W4ISM of Vienna, Va., sent us copy of their 

efficient State net operation. W4AIS of Taylors, 
S.C., heard on 20 in a 3-way with WIMQT/VO1 
and DL3IR. K4QVD of Melbourne, Fla., is 

working up a new shack. W5JWP. of Hearne, 

Texas, is looking for a technical manual on the 

CV-57/URR. (Try Propagation Products, Box 
242, Jacksonville, Fla., and. the Technical Man- 

uals Co., 515 LaFayette St., Utica 4, N.Y.) 

WASDXP of New Orleans, La., its on 20 meters. 
On August 16th, Maribel, XYL of Buck 

W6VPC (rtTY Column, July 63), passed away. 
NCARTS and all deeply feel a sense of loss. 
WA6SZV of Daly City, Calif., is looking for a 
Model 12 for budgetary reasons. (A Model 12 
is too noisy for h.f., Tom; we suggest a Model 

26.) K7VTY (W@OWHE) of Phoenix uses a 
CV-57 converter with an SX-100 by means of a 
home-brew mixer, 50 ke in and 455 ke out. 

W8DTY of Ann Arbor, Mich., has developed 

a simple automatic carriage return and line feed 
system for the Model 15. (Watch for an article 
on it in CQ). K8WTE of Alliance, Ohio, is look- 

ing for a manual on the Model 15. W9ILN of 
Milledgeville, Ill., has acquired a Model 14 strip 

printer and is building the W2JAV TU (RTTY 
Handbook, page 97). 

[Continued on page 138] 
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ONGRATULATIONS to the newly elected 
officers of the Young Ladies Radio 

League who will take up their duties on 
January 1, 1964. President Blanche Randles, 

K1IZT, is already well known to YLs as V.P. 

of YLRL during 1963 and secretary in ’61 and 
62. Licensed in °54, she is certificate custodian 
for WRONE, and meets all the YL nets time 

allows. Her OM, Wes, is KIHTK and they have 

one daughter, Diane. Blanche is Mother Advisor 
for Rainbow Girls and Assoc. Conductress in 
her Eastern Star chapter. (See photo Nov. 62 
CO; pa 8)\);: 

Vice President Martha Edwards, W6QYL, 

served YLRL as advertising chairman for three 
years and has been 6th D/C during 1963. 
Licensed in °53, she and OM Noel, W6RQD, 
met over the air. While they were in Lebanon in 
58, Martha operated as ODSCH. She enjoys 
the YL nets and skeds on 75 s.s.b. During this 
past year Martha has held elective offices in 

five different women’s groups, including corres. 
secretary of L.A. YLRC and publishing that 
club’s monthly bulletin. All this will soon change 
for Martha and Noel who are now the proud 
parents of Paul Charles Edwards, born Aug. 6, 
and introduced at the tender age of 5 days to 
the L.A. YLs at the club’s annual picnic. 

Secretary Fran Bailey, K7RMX, was re-elected 

to that post, having served as secretary in 63. 

*4417 Eleventh St. N.W., Albuquerque, New Mexico 
87107. 

Sue Pierce, K5SBN, displays her HYLH certificate No. 1, 
awarded by YL CHC Chap. No. 4. 
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YLRL’s vice president for 1964, Martha Edward 
W6QYL, holds 22-day old son Paul, adopted by Marth 

and OM Noel, W6RQD, at age of 3 days. 

Licensed in *60, she is a member of Porting 

Roses and active in the YL nets. Her OM, Doc 

is K7LDK and they have two jr. ops. 

Treasurer Shirley Rex, K8MZT, also was re: 
elected to her post. Licensed in 1960, she is very 

active and is a member of Chix-on-Six and 
Buckeye Belles and is chairman for YLRL’s 25tk 
Anniversary Convention to be held in Columbus: 

Ohio, in June 64. Shirley’s OM, Chuck, i 
K8MZS, and they have a son and two grand: 
daughters. 

District Chairman for YLRL during 1964 wil 
be: KIOLM, Joyce Garlick; WA2GPT, Be 

Dietz; W3GTC, Carolyn Currens; waTvT 

Claire Bardon; W5SZPD, Cindy Dougharty 
W6BDE, Esther Given; KH6DUM, Hatti 

Bloomer; K7RAM, Bobbie Wilson; K8LHF 

Marion Allen; K9ILK, Fran Yelch; K@WZN) 
Annabelle Meck. DC’s for KL7 and VE to be 
appointed, | 

K5SBN 

With new certificates constantly becoming 

to be “number one.” Sue Pierce, KSSBN, of Cu 

Off, La., holds Hunt the YL Hunters certificat 

No, 1, which she earned for being the first ij 



Alice Nelson, K8MQB, proudly displays the proclama- 
tion signed by Gov. W. W. Barron and awarded to 
her as 1963’s Most Outstanding Amateur in West 
Virginia. She was approved for the award by a com- m 

mittee of the State Radio Council for her untiring efforts 
on behalf of other ham operators in W. Va. Alice has 
been YLRL 8th D/C during ‘63 and a member of the 
nominating committee, and has served as secretary of 
the Kanawha R.C. She holds CHC and is a member 
of YL Chap. 4 CHC and International SSB’ers. Photo 

by K8HGM. 

: 

-work 25 members of YL CHC Chap. No. 4. Sue 
Says it was “pure luck,” but she is very active 

on the air, having earned over 60 certificates. She 
also loves contests and in the last COQ WW DX 
Contest was runner-up for the U.S. on 10 meters. 

Sue got her General in 1959, having been a 

Novice for 6 months prior to that. Her interest 
in radio was whetted by winning a “Disc Jockey 
_for a Day” contest as a teenager in New Orleans. 
She applied for a job at a station in a nearby 
town and was given a show on Sunday after- 

-noons, to do with as she liked. Sue says she chose 

‘to play classical music from the huge record 
library and claims her audience was a very loyal 
-one—consisting of her mother, father and grand- 
“mother! 

_ Then Sue met two hams who taught her code 
and theory. Broadcast radio seemed “pale” after 
the excitement of having someone “talk back,” 
so she gave up the show and settled down to 
teaching piano and hamming. Ragchewing is 

“Sue’s first love, especially with DX in Latin 
America and the KSSBN beam stays pointed 
toward S.A. most of the time. She says they are 

“most patient with her Spanish, and she finds it 
good practice. Her favorite bands are 10 and 15 
meters. 

Contests 

_ Just a reminder—phone section of YLRL’s 
24th Anniversary Party to be held Nov. 6-7; 
Tules in Oct. CQ. 

Also, the c.w. section of the COQ WW DX 

Contest will be held Nov. 23-24; details in Sept. 
co. 
7 

3 Colorado YLs 

Taking office in July for the Colorado YLs 
were: Pres. KORGU, Tillie; V.P., KORXK, Lola; 

treas., KOBTV, Kay; secy, K®EPE, Marte. 

a Gifts, Anyone? 

Once again it’s getting toward the time of 

year for that perennial question: What shall I 
get the OM (or YF)? Still a good answer, we 

think, is a copy of the one and only book about 
the YLs—CQ YL. It contains 18 chapters, over 
500 photographs, and covers all phases of YL 
participation in ham radio. Order from this 

column editor, QTH above, $3, postage paid. 

CO YL also makes a fine gift for DX friend or 

“adoptee.” 
| 33, W5RZJ 
~ 

YL NETS 

Time Freq. 
Day (EST) (mc) Name NCS or Mgr. 

Mon. ..0830.. 3.900 Buckeye Belles K8MZT 
Phone 

0900.. 3.920 U.P. Mich YL Rotates 
TOOL 7.235 poaded Clothes K7TWVT 

ine 
1300.. 50.4 IMPS K9YIC 
1430.. 3.737 Buckeye Belle c.w. K8TFG 
1800.. 3.890 Oregon YL’s W7HHH 

3rd Mon.2130. .146.502 Jersey Tomaters Rotates 
Tues. ..0830.. 3.900 Blue Ridge K4CZP 

0830 3.940 Jayhawker RGHEU 
0900. . 51.3. Buckeye Belle Rotates 
0900. .145.260 Buckeye Belle K8WDZ 
0900.. 3.933 Floridora YLSSB_ Rotates 
1000 50.33. Floridora YL W4VSG 

Southern 
1300 7.179 Buckeye Belle WN8DZL 

c.W. 
1300.. 50.4 IMPS K9YIC 
1300.. 14.331 YL Int. SSBers K4RHL 
2130 50.5 Colorado YL Wane 

KGWZN 
2130. 3.825 Gaylark ; Rotates 

Wed. 0830. 3.900 Yankee Lassie, KILCI 
WRONE 

0930.. 50.25 Hawk Roost K9MZV 
0900.. 3.900 YL Welcome Net eEBE 

t. 

W8ATB 
1100.. 7.100 LCL CW Net Rotates 
1300.. 50.4 IMPS K9YIC 
1300.. 14.331 CHC SSB K4ICA 
1400.. 50.65 WRONE K1LCI 
1400.. 14.288 20 Mtr. YL SSB K6KCI & 

WA4FJF 
2100 50.7 Chix on Six Rotates 

Akron 
2100 50.3 Suncoast YL K4EAC 
2100 50.7. Chix on Six Rotates 

Cleveland 
2200.. 146.1 LAYLRC K6BUS 

Thurs. 0900.. 7.270 Friendly Forty W3UUG 
0900.. 3.860 Georgia Peach ae i 

K4ZNK 
0900 3.880 Tylrun KSIOJ 

Pres. 

1130.. 7.235 Tylrun KSIOJ 
Pres. 

1300.. 14.240 Tangle Net KG@EPE 
1300.. 50.4 IMPS K9YIC 
1300.. 14.231 YL Int. SSBers K4ICA 
1900. 50.64 Buckeye Belles W8LGY- 

Columbus K8CEN 
2300. 28.8 10 Meter Chirps— Rotates 

W6 
Fri. .... 1200. 3.830 Northwest YL K7RAM 

Net 
1230.. 7.250 40 Mtr. Round- Rotates 

table—W6 
1300. 50.4 IMPS K9YIC 

Sat. ... 0930.. 3.910 Hawks Roost K9ILK 
1300. 3.845 Baylarc Mermaid WA6LIZ 

Net 
Sun. ... 1700. 3.940 Jayhawker WIJUV 
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Lb New from Gonset 

N HIGH QUALITY TRANSISTORIZED SSE 
TRANSCEIVER 

that is 

ULTRA-COMPAGT + LIGHT WEIGHT » JOW in cost 
Gonset has scored a breakthrough with the new “Sidewinder’”—a 2 meter SSB, 

AM and CW transceiver that combines technical excellence with contemporary 

design and compact, sturdy construction. 

The Gonset “Sidewinder” provides coverage of the entire 2 meter band in four 

segments 1 Mc wide. It has built-in VFO and the receiver is completely tran- 

sistorized. There are a total of 21 transistors, 6 diodes and three tubes in the 

“Sidewinder”? which operates on either SSB, AM or CW. 

The power supply is designed for snap-on back or remote installation. 

CHECK THESE DELUXE FEATURES AT YOUR LOCAL DISTRIBUTOR! 

¢ Receiver and transmitter utilize dual conversion. « Designed for mobile and fixed station operation. « IIlumi- 
nated dial and ‘‘S’’ meter. * High voltage power supply is used only: in transmit mode. * Highly Stabilized VFO. 
¢ Crystal lattice filter for both receiver and transmitter. » 20 watts PEP input SSB, 6 watts input AM, 20 watts 
input CW. 

Transceiver: 834” wide, 43%” high, 7” deep. Power supply: 834” wide, 434” high, 5%” deep. 

Weight: 7 Ibs.-10 oz. Amateur net price $349.95 Weight: 11 Ibs.-2 oz. $49.95 

~ 

The new Gonset “Sidewinder” SSB Transceiver will be on display at your local distribu- 
tor’s soon. 

@SGconsEetT ING 
A SUBSIDIARY OF ALTEC LANSING CORPORATI 

1515 SOUTH MANCHESTER AVENUE, ANAHEIM, CALIFORN 
For further information, check number 30, on page 158 
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Amateur, most of which will be evident 
with this issue. First off, rather than begin- 

ning with a photograph on this page every month, 
there will be an editorial. We hope to cover topics 

; S EVERAL Changes are being made in The VHF 

_ timely and important to v.h.f. men as welk as 
general discussions on the state of our bands with 

occasional prodding here and there when we feel 

it is due. Secondly, there will be a concerted effort 
toward compiling an entirely new column, VHF 
ReEpoRT, which we hope will bring to CO more 
information about the very high frequencies than 
possible before. Other innovations are in the 

works, such as a regular Counties worked listing, 
a more inclusive reporting program as well as 

- expanded u.h.f. coverage under the able leader- 
ship of K2UYH. 

Another Look at VHF 

A famous philosopher once remarked that the 
real test of any man is his ambition. The adage 

goes on to say that once he becomes satisfied with 

his accomplishments, his ambition dies .. . and so 

does the man. I think we’ll all agree that this can 
well be applied to the v.h.f. enthusiast and what 
he gets out of his hobby. It has long been my con- 
tention that there is something notably intriguing 

offered on the v.h.f. bands that simply cannot be 
found anywhere else in amateur radio. Perhaps it 
is the philosopher’s “ambition” we find here. Per- 
haps this is why so much in the field of technical 
advancement has been accomplished on the bands 

above 50 mc by amateurs. What are a v.h.f. man’s 
“ambitions”? Read back over the achievements in 
the past years and compare these to what was 
being done twenty-five years ago. I think you'll 
find that both records stand as one continual line 
of progress in the same direction: getting the 
most out of the frequencies we have. And this 
doesn’t mean just working a new one on six 

meters. 

I’ve recently spent some time in a personal re- 
examination of the six and two meter bands in 
my locale, the frequencies most populated by 
today’s Technician. It appears that we’ve been 
overlooking much of what is offered to the serious 
enthusiast! I found myself listening more and 

more to such area v.h.f.ers as K2DZM, K2ISA, 

K2TKN, K2UYH, W2AZL, W2CXY, W2LOY, 

W2UUN, and in many cases paying visits to their 
shacks. These well-known individuals appear to 

be constantly at work accepting new challenges, 
and doing things dubbed heretofore impossible. 
Although each has his own particular specialized 
interest and project, all strive at accomplishing 

something that will add to the enjoyment of the 
v.h.f. bands for others to follow. Yes, these men 

are definitely leaders. And the goals they set for 

themselves are high, but never altogether out of 
reach. They know it and work toward those 
heights, contributing more and more as the years 
progress. This means a lot of inventive interest in 
the latest technical advances, a lot of “on paper” 
circuitry and ideas, but most important, a great 

deal of trial and error experiments in the attempt 
to get these ideas from paper into action. Most 
often the amateurs who contribute the most to 
the v.h.f. world are the ones who are heard the 

least on the air. When we do run across them on 
the low end of six or two meters, they’re generally 
testing out that new final or antenna system. 
While everyone else seems to be content chasing 
DX or ragchewing with the locals, the true dyed- 

in-the-wool v.h.f. man is busy working on his new 
kilowatt for 432, his parametric amplifier, that 
synchronous detection system, etc. He won’t be 
satisfied until he has the very best. New advances 

are taking place all around us, but it seems the 
only time we’re aware of them is when the “Acme 
VHF Company” incorporates them into their all- 
new Universe Spanner with a price tag of 
$499.99. Then we gripe because it costs to 
much .-.. : 

The New Breed 

There is no doubt that we are facing a crisis in 

amateur radio today. Commercialism has all but 
taken over on the lower frequencies and is rapidly 
making inroads into v.h.f. With it has come an 

entirely new breed of hams. But the fact remains 
that there are still the thousands of us who are 
not content to watch the “experimental frequen- 
cies” turn into a high-class Citizens Band. And 

continued contributions by active amateurs is the 
only way I know to preserve what we have. To 
quote the FCC, “... the Technician Class license 

was created for those interested in experimenta- 

tion and construction of equipment for the very 
high frequencies.” 
CO and The VHF Amateur are striving to 

meet this challenge. 
- Bos Brown, K2ZSQ 
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An Inexpensive 220 Me 
Preamplifier 
BY LEROY MAY*, W5AJG 

The tuning section of the ARR-1 and ARR-2 can be used as a stable three 
stage preamplifier at 220 mc. They ee three 6AK5s or acorn ee 

ECENTLY we had occasion to provide a 
R capability of receiving signals (non- 

amateur) in the range of 215 mc to 230 
me. The particular requirement did not seem 

too severe, and since we had on hand a surplus 

APR-4 radar receiver, we planned to make use 
of that device. As it turned out, the APR-4 did 
receive the transmissions, but due to the low 
power transmitter involved and the moderate 

distance (about 40 miles), coupled with the 
rather poor performance of the APR-4, results 
were a little on the weak side. It was thought 
that a bit of pre-amplification would help the 
situation. 

Since this was a public service zero budget 
deal, we consulted the old junk box, the one 

stored way under the house—not the current 
modern junk box—and lo and behold, some real 
relics were unearthed, some long forgotten. 
Among these, the old ARR-1, ARR-2 units 

reared their heads once again. At one time, some- 
where in the past, it was remembered that these 

gadgets worked very well on 220 mc. This was 
way before the days of the 416B’s and 8058’s. 
Specifically, this was the era of acorns and 
6AK9S’s. 

Reviewing a bit, the ARR-1 was one of the 
early pieces of surplus equipment modified and 
put to work on the ham 220 mc band. The 
ARR-2 was a later version but very similar in 
circuitry. In this later unit however, 6AK5 tubes 
were used in place of the acorn 956 types. Many 
of these units flooded the surplus market and 

*9428 Hobart Street, Dallas 18, Texas. 

View of an unmodified ARR-2X. The tuning section is 
located at the lower left and is cut away from the 

main unit. 

no doubt many conversions were accomplished 
to do one thing or another. 

Since the antique ARR-1 unit was now lacking 
the acorn tubes and whereas the spare stock of 
these early bottles have been long since obsoleted | 

and depleted, the later ARR-2 chassis was 
cleaned of dust and grime and prepared to act 

like a preamplifier for the APR-4 receiver. Tt 

: 
: : 

: 
: 

was quickly hay-wired up as such and given a | 
fast trial and the results were rather astonishing 

—how could such an obsolete old dog breathe | 

such vigorous life into the old APR-4 receiver? 

At any rate, the results were very good and 

out of curiosity, brought forth further diddling 

with the old ARR-2 as a preselector in front of 
the regular 220 me station converter. It is diffi- 

Y cae 

/ 
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pla Sipe es (Sex 

Fig. 1—Circuit of the ARR-2 modified for 220 mc amplifier operation. The output is taken from the cold end of 

oe 
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/ 

Chia f sos 

ie 
oh 2,7 

Lio4 through a two turn link. 
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cult to see why such “noisy” tubes as the 6AK5’s 
used as a three stage cascode 220 mc preampli- 
_ fier works as well as it does. In fact the operation 

is so smooth, it was thought worth while to dress 
it up a bit, mount it on a standard rack panel and 
have it available for general use. It has since 
been loaned out to other 220 me hams for trial 

_ and in all cases seems to work surprisingly well. 
if These ARR-2 units are dirt cheap, selling for 
$1.50 to $3.95 today and literally hundreds of 
_them have been seen lying around on the ground 
in junk-yards over the years selling at two-bits 
per pound. 

¥ Modifications 
Originally they were used as complete 220 mc 

_ converters and as such used self-excited variable 
_ oscillators. Then came the days of the crystal- 
controlled broad band converters and the old 
tuned r.f. jobs were retired. Still, there is a lot 

to be said for the tuned r.f. portion of the old- 
timers. In this case of our ARR-2 unit, only the 

three stages of r.f. amplification (Vio1, Vioe, 
and Vj03) are used and the remainder of the 

unit is sawed away and discarded. The Ist de- 

tector (Vi04) is not used at all. All this will 

_ mount on a standard 3.5 inch rack panel with a 
small power supply and will make a complete 
" instrument. The original frequency range of 234 
—~me to 258 me can be shifted downwards by a 
i slight compression of the r.f. coils. In this case 

it was no trick at all to tune over the desired 
range of 215 mc to 230 mc. Merely check each 

coil with the g.d.o. with the tapered slug all the 
way out. This will correspond to the lowest fre- 

- quency desired. The highest frequency will be 
reached with the slug all the way in. Trimmers 
Cioz, Cios, Ci14 and Cy21 may be peaked for 

maximum response after the coils have been 
_ properly squeezed. 

The heaters are normally wired for 24 v. op- 
_ eration. They may be rewired easily for 6.3 v.a.c. 
Voltage at the plates of the 6AKS’s should be 
150 volts d.c. and the screens should run about 

115 volts d.c. This is with a power supply de- 
livering 200 volts at about 50 ma. The heaters 
will require 6.3 v.a.c. at 2 ampere. The cathode 
resistor, R102, of the first stage, V101, is normally 

_ provided with a lead to connect with the control 
~ box and if. stage, for external control. Ground 
the bottom of this resistor as per the converted 

schematic. Tube V 404 is pulled from its socket 
_and not used in the preamplifier. 
__ A two turn link is made up and coupled tightly 
to L104 for the output of the unit. A coax re- 

ceptacle is mounted on the chassis as shown in 

Rear panel view of the modified ARR-2 used as a pre- 
amplifier for 220 mc. Output coax is on the top along 
with the power plug. (Photos by Jim Dungan, Dallas) 

the rear view photo. The antenna input is con- 
nected by a short lead from C10; to a input coax 

receptacle. The antenna trimmer C102 protrudes 

through the rack front panel and may be ad- 

justed from this point. 

Operation 

Peak all trimmers on a weak 220 me signal. 
The unit is very smooth in tuning with no ten- 
dency towards regeneration or oscillation. Again, 

it is hard to believe that an old design such as 
this, using tubes that often act suspiciously even 

on 144 me, can produce such good results. It is 
probably due to the excellent construction, com- 
pact and efficient layout and the very short con- 
nections as well as adequate shielding between 

the stages. This one would be hard to improve 
on as far as constructional technique is con- 
cerned, even today. 

[Continued on page 134] 

Front panel view of the 
ARR-2 tuning section 
mounted on a 314” rack 
panel. The antenna tuning 
capacitor, Cyo2, is to the 
right of the main tuning 
dial. The antenna input 
connector may be seen 
projecting over the panel 

near Cy. 
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WHE REPORT 

BY BOB BROWN*, K2ZSQ 

A PLEASANT AFTERNOON WAS SPENT recently 
when Jay Gooch, W9YRV, from the University 

of Illinois stopped by to eye the 128 element 

antenna at K9EID. Jay was explaining the new 
two meter s.s.b. transmitter he built and it sounds 
like a real jewel. He is using a unique balanced 

modulator: three 7587 tetrode nuvistors are used 
in a three-phase balanced affair which are driven 
in the control grid by a low impedance “length”; 
the first tube is driven directly while the second 
tube grid driving voltage is delayed one-third 
cycle (or 120°) by a length of RG-58/U cable. 
The third tube grid voltage is delayed two-thirds 
cycle (or 240°) by a longer length of coax. Under 
conditions of no audio input, these three grid 
signals are amplified and summed in the form of 
three 120° phase r.f. plate currents in the tank 

circuit. If the amplitudes of these three currents 
are fairly equal, the sum is zero and true suppres- 
sion results. This system is really quite simple 
when we compare it to the low frequency mixer- 
type methods that are commonly used today, but 
is something new to v.h.f. Perhaps Jay can be 
persuaded to write it up? 

New Hampshire and KV4CQ 

KV4CQ (WA2DEW) recently returned from an in- 
teresting trip through New England full of news about 

v.h.f. doings up there. Randy operates 50 mc mobile 
but initially found contacts ‘‘nil’’ through the area. 

After a few visits to prominent area v.h.f. stations, how- 

ever, he soon learned that most 50 me activity in the 

New Hampshire area is between 50.3 and 50.55 mc. 
(Tropo enthusiasts bear this in mind if you need N.H. 

on 6!) A trip to the local ham emporium rectified the 

situation for Randy (new crystal). The annual outing 

of the Central New England Phone Net and the Contoo- 

cock Valley Radio Club on September 7 and 8 proved 
of considerable merit to the Wl-area v.h.f. men. 

Randy reports that the parking lot was just blooming 
with halos and wheels! Among those in attendance 
were: Kis DER, DNK, EGC, HRE, ITS, NLA, NOS, 
ITS, OLE, PCY, PPP, RMF, RMG, RMH, UKF, UYA. 

*The VHF Amateur, 300 W. 43rd St., N.Y., N.Y. 100°6. 

In the near future we plan to initiate in this 
column a Counties Box for the DX-conscious 
among us who are striving for the ultimate in 
v.h.f. competition. The box will list separately 

50, 144, 220 and 432 mc and will include call, 
call areas confirmed and total counties con- 
firmed. Present plans call for running this box 
every month in these pages. All those inter- 
ested are urged to write today for application 
forms and details, s.a.s.e. please. In the mean- 
time obtain a copy of P.O. Directory #26 
(available from the P.O. Department, Wash- 
ington, D.C. 20260, for $2.50) and start add- 
ing up your counties! The USA-CA Record 

Book will help too. 
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Here’s a glimpse at K2LTW’s QSL collection—all 50 
states on 50 me. The first card he received toward the: 
total was from K4EYE (Va.) and the card that gave 
him 50 confirmed was WQ@EYE (Colo.). Point of in- 
terest: K2LTW is an EYE doctor, otherwise known as 

an optometrist. 

VHF, YAM, YMY; Wis ALE, CRP, IC, JXZ, MKA, 
MOI and NHO. The group, in a discussion concerning 
v.h.f., agreed that despite the mountainous  terrain,) 
there seems to be consistently good distances covered 

locally on 6 and 2 meters. So who says there’s no 
activity in New Hampshire? 

: 
Miscellaneous Tech 

Simple 2 Meter Transmitter: The circuit shown in fig. 1 

originally appeared in the VHFER, edited by Doug 

DeMaw, W8HHS, and will drive an 829B, 5894, pair 
of 6146s, 4X150 or similar tube to full output on 144 
mc. Used by itself as a transmitter, it will deliver com- 
parable power. to the somewhat ancient SCR-522 or 
similar surplus transmitter. Four 5763s are employed 

thus permitting filament hookup for 12 volt mobile use. 
The tubes are low priced and readily available. The 
output stage is connected in push-push, eliminating 

neutralizing problems and permitting comparable effi- 
ciency to a conventional straight-through amplifier. Any 

modulator capable of delivering 12-18 watts of audio 
will fully modulate this rig. (Push-pull 6AQ5s_ will 

do the job). The modulator will ‘‘look into” 2,800 
ohms load impedance. 

There was an omission in fig. 1. Note: there should be 

a .001 disc ceramic bypass at the junction of the p.p. 
doubler final RFC and screen resistor. Likewise at the 
same junction of the driver stage. 

The usual TVI precautions should be observed with 
this rig as is the case in usual v.h.f. practice. All 
capacitors should be disc ceramic; short, direct leads 
should be employed. Adjust all tuned circuits for 

maximum output. If used as an exciter, L, can be var- 
ied for proper grid current to the final stage. This push- 

push doubler rig should make possible many DX con- 
tacts or drive that high-powered final with excitation 
to spare. 

New VHE Tube: Amperex has just announced their 

new DX245 indirectly heated beam power tetrode which 
can be used as an r.f. amplifier, frequency multiplier, 
or oscillator up to 250 mc. This tube will deliver close 
to 50 watts output when used as a final amplifier at 144 
mc with only 14% watts of drive from the exciter. The 
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+250-300 v.d.c. 

Fig. I—WS8HHS's 2 meter transmitter using four 5763s. Power supply requirements: 250-300 v.d.c. at 150 ma.; 6.3 g 
_ y. at 3 amps. or 12 v. at 1.5 amps. All capacitors are in mmf unless otherwise stated and all resistors are ¥ watt. 

ua 

o 

~ L)15t. #20 e., %” dia. 
5— 1 2t. #18 e., ct. 12” dia. 
by 4t. #16 e., ct. 3%” dia. 

manufacturer claims that the DX245 is the first reason- 
ably priced v.h.f. power tube available using professional 

transmitting tube materials and manufacturing tech- 
niques. At this writing we are told that the tube will 

retail for around $15.00, but considering this tube’s 
_ capabilities, it appears well worth looking into for 
- future transmitter designs and existing final amplifier 

; 

replacement, if for no other reason than for its size! 

Write Amperex for their data sheet on the DX245. 

144 Mc Reports 

Portland, Maine, is represented by KiMIJ who’s 
_ now DXing with a 5/5 and new receiver preamplifier. 
“KIRTS finally snagged New Hampshire for his sixth 

_ state on 2 meters during the August 24 CQ V.H.F. Con- 

test with KIFYP in Cheshire County. KNIFYS was 
also a lucky one here. K1VLU/1 and WI1STR were 
worked and K1UGQ/1 in Maine was heard S2 at 144.1 

by KIRTS in late August. Walt wants skeds to Maine, 
'Maryland and Delaware on 144.02 c.w. KIBTF wants 
us to know that he’s building a new 4-125A final and 

- will soon be on two from Framingham, Mass. 

WB2AOG is making plans for an 80 foot tower 
i that'll hold his 44 elements. [Also hear tell that a new 

: 

_ to Virginia. 

final is in the works in New Jersey.] WA2HNI spent his 
_time in early September snagging W3DBU, KI1FYP, 
K1VPD and WIiSFX on 2 meters. Bill employs an 11 
element Yagi up 30 feet. Ten states in one night at 

WB2GTR! On August 17 he worked ’em from Maine 
“Seems like every 10 to 20 ke of the band 

was occupied from 2000 to 2400 hours.” Dick reports 

an interesting QSO with KiJSG at Block Island. He 

a 

_ Was-using a pair of his ‘“‘skewed wheels” (bent-up “‘big 
wheels”). A choice of 10 element Yagis at WB2GTR 

indicated equal effectiveness in either-axis of polariza- 

tion. He was able to minimize the effect of QSB by 

switching from horizontal to vertical polarization when 
the signals deteriorated and vice-versa. Poor man’s 

_ diversity? 
Le 

for skeds. 

“Big news on 2 meters,” sez WA4FIJ. Dick’s been 
_ Maintaining regular skeds with group near Orlando, 
~K4NTD, W4MNT, and W4AWS. Distance is 280 miles. 
_ K4IXC in Melbourne is worked often, 325 miles. “Have 
been working K4SJF in Atlanta also 270 mile path. 
_ Sigs good both ways.’ K4QIF in North Carolina is now 
active with an 829B and 11 element Yagi and is looking 

W4ZCM in Kentucky is building his 2 

meter s.s.b. mixer to use with an 8 over 8 “J” and 

5 Parks converter. 

W5JWL in Arkansas and WSFYZ Louisiana, worked 

W£DOY in Missouri in late August and early Sep- 

tember on 144 me s.s.b. Congratulations! 

W6NLO is working hundreds of miles from his 

portable 6 QTH at Dance Point, California. Merit 
operates through a “J” slot antenna mounted on his 

L4—2t. link inserted in center of L3, made from #18 
e. wire. 

Ford Camper. More repeater news from the vicinity: 

WA6YCZ on Mt. Umunham transmits on 147.71 me and 
receives on 146.85 mc. The Mt. Vaca relay, W6AEX, 
has both input and output on frequencies in the General 

licensee part of the band. No frequencies available at 
this writing. [Thanks WB6AAE for this info.] 

Oregon is ready for skeds through K7SJQ who now 
runs a surplus (Navy) TDQ, 100 watts to a 10 element 
Yagi. Ron comments that ‘“‘activity’s good toward the 

Portland area from here.’’ Two 4-125As driven by an 
829B into two stacked 10 element beams_all help to 
make K7BBO in Tacoma, Washington, one of the more 
outstanding sigs on the air in the West. Dave snagged 
VE7BBA British Columbia, not long ago with 5-9 sigs. 
Congrats! A 14 ft. dish is ready to be used for 144 mc 

moon bounce work. Skeds needed here. 

Ohio, Wisconsin, Pennsylvania, New York, Illinois, 

Indiana and Canada are being heard by WA8DZF, but 
few contacts. Look for Dennis from Saginaw, Michigan. 

He’s just converted an Army surplus BC-625 and has 
stacked fives up. A ninety-foot tower is the big secret 

at K8ZES in Crawford County, Ohio. Sid’s got a 17 
element Yagi on a 32 foot boom and is rotating the 

affair with a prop pitch motor. K8PBA’s running a 
rebrewed FMTRU-S50BYC with a pair of 4CX150As at 
250 watts with a pair of 6146s modulating it. Homebrew 
417A neutralized triode cascode converter into a 75A-3 

Sneak preview of the new DX245 y.h.f. beam power 
tetrode- by Amperex. 

November, 1963 e* CQ e 113 



THE VERSATILE 

Leb Lebe 

COMPLETE 
50 Mc. 

TRANSMITTER 
DESIGNED BY 

F. E. LADD, W2IDZ 

If you like the best, check these features: 

e Full-band coverage, 50 to 54 mc. 

e Stabilized VFO, gang-tuned to amplifier 
stages. 

e VFO filament and plate voltages fully 
regulated. 

e 12DQ7 final power amplifier. 

e Top quality audio. 

e Clean c.w., shaped keying. 

e Built-in antenna changeover relay. 

e Low pass filter for minimum TVI. 

@ Built-in power supplies for both 115 
v.a.c, and 12 y.d.c. (transistorized). 

e Comprehensive instruction manual. 

e One year warranty. 

Price: $225.00 through your dealer. 

Schematic and full particulars available on request... 

Dealer inquiries invited. 

FOR INFORMATION, WRITE 

WHIPPANY LABORATORIES, Inc. 

1275 Bloomfield Ave., West Caldwell, NJ. 

For further information, check number 31, on page 158 
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and a Homebrew 32 element collinear at 716 plus hom¢ 

brew 5” panadapter (+ 200 kc) all help. Bob picked 

some 60 counties on 2 meters during the August co. 

test. K8HNW’s using a pair of 4CX250Bs into a 
element “J”? slot antenna up 130 feet! Receiving comple 

ment is a homebrew 7788 preamplifier to nuvistor co 
verter to 75A-4 and panadapter. W8CLH, Birmingham 

Michigan, is using a 6146 at 40 watts into 8 seme 

up 35 feet and managed to work K&ZES, KiICRQ 

and K2LOK/2 (New York) on August 24-25. 
At this writing the 128 element “J” slot antenna he 

been performing like a champ for three months ‘ 
K9EID (see last month’s cover). The success of th 
installation has been proved time and time again wit 

astounding long-haul tropo work on 2 meters. Be su 

and look for K9EID on 145.20 u.s.b. WA9DMEF has | 
new converter for his Drake 2B. K9HQG has his bee 

on two meters with a nice homebrew heterodyne mixe 

and uses a new Parks converter for receiving. K9PMK 

setting his Phasemaster II on 145.20 u.s.b. with the | 

over 8 “J” slot antenna. Another tropo enthusiast 1 
K9OYD who now has his 829B feeding into an 11 ov 

11 from Gary, Indiana. A 400 mile QSO was mad 

between K8EUK in West Virginia and K9WZB, Indianz 

in July possibly setting a new record here for trope 

spheric work on 144 mc. K9WZB also worked WORW) 

(lowa) and W§#DQY (Missouri) on the morning ¢ 

August 4. Skeds to Minnesota and Tennessee on 145.00 

mc would be appreciated. A 610-mile contact i 
WO6EMS in Omaha was made on August 7, add 

K9WZB! W9OKM operates from his mobile trailer wi 
15 elements and 20 watts between Oswego and Jolie 
Illinois. Many new counties available here. 
W@¢RSP in Marvin, South Dakota, worked K9EB 

O’Fallon, Illinois; K9SGD, Sparta, Illinois; W9WDL 
E. Alton, Illinois; and W@LFE, Bowling Green, Mis 
souri, in the early September tropo’s. K@RIR fired 
his SB-62 to give K8RZB a Missouri contact. Don wa 
in QSO with K9EID when K8RZB broke in to let ’er 
know he was listening. W9GWI, W9MWK, W9TZ. 
and K9RZN were all heard working two meter a 
banders on the night of August 23. : 

; 
50 Mc News 

WA2GWM/1 has been providing many with Bershi 
County, Mass., from atop Mt. Greylock, elev. 2,2 
feet. WIIBY and K2MTB have been logged fro 

Frank’s N.J. QTH also. Up 2,500 ft. on Pack Mona 
knock you'll catch K1PDA/1, who spends a good de: 
of time passing out N.H. QSLs to tropo workers. Lo 
power, but what a sig! 

W2UUN’s been busy on both a.m. and s.s.b. wit 

his kilowatt and 11 el. Spiralray snagging Kis GHY 
DKX, PYX, RRR, SLL, UVP, ZFE, ZHR, Wis Ox 
and WHL; K2ISA; and K3s ACR and IPM. 
K1IPHM, K1YHM, WI1QHF, W3JZY and K4VN¢ 

were worked by W3MFY on August 24-25 using h: 
4-400A at one kilowatt to his 5 el. up 60 ft. K1SLI 
WIRRY and K8ZSY/4 were snagged by K3LOM i 
Ambler, Pa., same period. 

Consistent 200 mile work by W4GUP is providin 
many ground wave followers with Houston Count; 

Ala. W4DGH is hearing Texas from Valley Head, Ala 

on tropo, but no luck yet. K4GEQ at Reed, Ky., has 
new HX-30 and Interceptor receiver driving his 10 e 
Yagi. Watch for him on 6 meter s,s.b. 
K8REG/5 in Carlsbad, N.M., managed 15 dkipae 

in one day while vacationing in August. ‘I’m the fir: 

to operate 50 me from this location,’ comments Vince 
Mississippi is well represented now by K3QKP/5 ; 

Keesler Air Force Base where he’s catching all kinds « 
DX with a minimum in the way of equipment. 

K9#ZZM/6 and K®@FLE were worked by K6ORH du 
ing the August 24 contest skip. Eight days and eigl 
states reports W6IEY in La Mesa, California. W6NI 

also sent a long list of Sporadic-E DX snagged durin 
the summer. 

K70CG reports several good skip months for hi 

during the summer months from his Arizona QTH. 
~ W8HJR is another long-haul boy that’s availab 

for skeds. Ed uses a Clegg 62T10 to an 11 elemer 
Spiralray. WA8CDF worked WA2GHN/2 via tropo c 
August 25. George runs a 6C21 at 900 watts to seve 

[Continued on page 153] 



UnmrE ROUN DUP 
an exclusive feature of The VHF Amateur 

| BY ALLEN KATZ*, K2UYH 

THE BIG NEWS THIS MONTH is the recent 220 mc 
“DXpedition by K2TMB and K2CBA. George 
and Jud travelled 1500 miles in three days, pro- 
viding three new states for the 220 me gang. 
Gear used was a pair of 4CX250B’s (600 watts 

a.m., 800 watts c.w.), a Drake 2B with 6CW4 
-nmuvistor converter and a 13 element beam up 

AAS feet. All operation was from inside the car, 
with the rack-mounted power supply and modu- 
lator in the trunk, the control deck in the back 
seat. All they needed was an a.c. outlet. Satur- 

day night, September 7, they operated as 
K2TMB/3 from Magnolia, Delaware, with 
‘power supplied by K3KEO. Stations worked 
mwere K2DZM, K2CBA, K2ISA, W3UJG, 
W30TC, K2AWT, K2ZRJ, W2SEU and W1BU, 
‘providing them all with a new state. Sunday 
night the team was in Kitty Hawk, North Caro- 
lina, parked at a motel 20 feet from the ocean 
where they obtained their a.c. power, and were 
off again. This time K2TMB/4 worked W3UJG, 
“K2AWT, K2ZRJ, K2DZM, W3CGV, W2SEU, 
W2EIF, K2SWI, W3QQV, K2CBA and WIBU. 
“Monday evening, September 9, the boys found 
themselves in West Virginia atop a mountain in 
Berkeley Springs. They plugged into the line at 
a service station, set up the antenna, and there 
was K2TMB/8 at it again. Stations snagged 
were K2DZM, K2CBA, W2SEU, W3UJG and 
W2AOC. So who says there’s no DX on 220 mc? 

Actually, the purpose of this trip was to help 
Jud get 16 states on 1%4 meters, thereby putting 
‘on the top of the “states worked” list. K2CBA 
“(North Greenbush, New York) was operated 

by K2ISA (Paul) during this period. 

Weak Signal Detection 

More than once the subject of very weak 

signal detection has reached the pages of this 
column, a topic which we feel will be of great 
importance to the future of v.h.f.-u.h.f. DX work. 

Last month we printed a letter by K2TKN de- 
scribing his system of synchronous detection. 
This month we have a letter from VE3BZS; no 

newcomer to v.h.f., his opinion is respected by 
many for his fine work in the field of 6 meter 
moon bounce. This letter presents a different 
View of synchronous detection: 
_ “T was interested to read your comments on 

the synchronous detection system in the June 
issue of CQ, as I made one similar (I believe) 

to the system described a few years ago. I fre- 
quency modulated the h.f. oscillator of my con- 

verter at about 1 ke and detected any resultant 
signal by the slope detection method. The result- 

ant 1 kc signal was passed into a phase sensitive 

detector. 
“Unfortunately this type of system will not 

*48 Cumberland Avenue, Verona, New Jersey. 

W8JLQ had this 192 element 432 mc array up for a 
couple of months, but now employs just half of it (same 
height but half as wide). This antenna is used exten- 
sively in ham-TV work. For more information and _pic- 
tures see this column for March and July of this year. 

give the weak-signal performance that one ex- 

pects from a synchronous receiver. The trouble 
occurs because the spectral density of the noise 
occurring at the output of the receiver’s second 
detector depends upon the previous if. band- 
width and the modulation frequency. In other 

words all you are essentially doing is receiving 
an f.m. signal and passing it through a filter 
which happens to be a phase-sensitive detector. 

The effective bandwidth of the seceiver is defi- 
nitely not just that of the phase sensitive detector 
alone. Also in any system where you switch the 

signal on and off cyclicly you will lose 3 db in 

signal-to-noise power ratio. 
“T pass along the previous comments to point 

out that you can’t get something for nothing. 

Frequency stability, narrow bandwidths and 

hence long integration times are necessary for 

reception of weak signals.” 
A bit bewildered, eh? Well before you give up 

hope of working that new state and settling down 
to cold winter nights of just monitoring the bands 
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6 & 2 Meter eS: 
Model No. A-62 —— 
Amateur Net A-62 $33.00 Patantecatcwed 
Stacking Kit AS-62 $2.19 sd Hendiue 

The Only Single Feed Line 

6 and 2 METER 

COMBINATION YAGI ANTENNA 

another first from FINCO® 

ON 6 METERS 

Full 4 Elements 

1 — Folded Dipole 

1 — Reflector 
2 — Directors 

ON 2 METERS 

18 Elements 

1 — Folded Dipole Plus 

Special Phasing Stub 

1 — 3 Element Colinear Reflector 
4 — 3 Element Colinear Directors 

See your FINCO Distributor 

or write for Catalog 20-226 

THE FINNEY COMPANY 
Dept..19 Bedford, Ohio 

OO ————————————————————————————E———E 
For further information, check number 32, on page 158 

EXCELLO ELECTRONICS PRESENTS 
A New Low Price V.H.F. Six Meter Transmitter wired and 

tested with tubes. The Excello Mark II Six Meter Transmitter 
is the lowest priced six meter transmitter on the market 
today. This is not a kit, but a complete unit, ready to put 
on the air with any power supply supplying 300 v. at 100 m.a. 
New in Design throughout. 

TUBE COMPLEMENT 
6U8 Oscillator 

Multiplier 
5763 Final Amplifier 

12AX7 Speech 
Amplifier 

6AQ5 Modulator 

TRANSMITTER FEATURES 
Meter Indicator—Providing monitoring of Final Tuning, Grid 

Drive and Modulation, at a glance. 
Tuning Controls—Tuning Controls are all on the Front Panel. 
Access to Components—Removable Enclosure gives access to all 

Components. 
T.V.I. Suppression—T.V.I. Suppression is accomplished by shield- 

ing and design. 
Compact Size—Complete size of unit is 4’x5’x7”, making it one 

of the Smallest Six Meter Xmitters available. 
Low Power Consumption—250-300 v. at 75 m.a. 
8-9 me xtals. 
10 watts output. 

Price 39.95 Net to Amateurs, Complete with Tubes. 
~ 

Send orders to 
EXCELLO ELECTRONICS, INC. 
122-26 Nellis Street 
Springfield Gardens, L. I., N. Y. 

POMS CSOT cotesrecas waleypsneseceriiv rae. Excello Mark II Six Meter Trans- 
mitter @ $39.95 ea. 

Enclosed you will find (] Cash Check (] M.O. No C.O. orders. 
Certified checks only, 

NAME (Please Print Plainly)... 

ADDRESS....... 

For further information, check number 33, on page 158 
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with the smell of molten solder in the bac 
ground, let us try to unravel at least part of tl 

mystery. 

To begin with synchronous detection is n 
the only form of so-called “under the noise” | 

{ 

“very weak signal” detection. Unfortunately t 
two have become synonymous in some peopl 

minds. Back in April we introduced the subj 
by briefly describing a method of integration 

tection. Integration detection does not gil 
something for nothing—it sacrifices time. TH 
means that you may have to send at a rate | 
one word every 5 minutes to work Europe. J , 
the exchange alone may take over an hour. B 
who cares, it is still a valid QSO. Consider ha 

long the average meteor-scatter contact takes. 

The only connection between this method at 
that of synchronous detection is the possiblit 
that the two systems can be advantageously co 
bined. At this moment we do not have enou 
facts to make a decision on the relative mer 

of synchronous detection. However, the mo 

we learn about the system, the more we feel th 

the eventual use of synchronous detection Ww 
be that of a gain stabilizer for sophisticated 8) 
tems of integration detections. . 

The question of balanced feedline versus u 

balanced (coax) on the u.h.f. bands has be} 

around for many years. One side of the coin’ 
| represented by W9OVL who suggests using bi 
~ anced 300 ohm foam-filled solid copped u-h 
TV line for power levels up to 100 watts. F 
higher power, however, 300 ohm kw line shou 
be employed with plastic-ended standoffs. T 

with a 312” tinfoil strip wrapped around 
300 ohm line several feet from the transmitt 

Slide this strip back and forth for the best s.w 
As for me, I haven’t quite made up my mind 
just which system is best; we’re still using bo’ 
How about your comments on the subject? _ 

Looking for a really broadband antenna f 

u.h.f.?2 K7VQI (ex-W4LSA) comments that t 
AT-49/APR-4 discone antenna with a bandwic 
of 300-3000 me is certainly worth looking in 

For some interesting comments on the disco 
by the way, check WA2ANU’s “Reviewing t 
Radio Classics” on page 45 in last month’s C 
This particular antenna is a small omni-diré 
tional job with 50 ohm impedance and weig 
but a few pounds. If you want one, Al sugge 
you write Hy-Way, 1147 Venice Boulevard, L 
Angeles 15, California, who has them for s: 
for $5.50 postpaid. K7VQI mounted his atop | 
ham-TV installation by use of a small brack 
“Works FB!” 

Those Florida u.h.f.ers never stop trying 

VHF SPECIALISTS 
Converters & Preamps for 50 mc, 144 me, 

and 220 mc 
The finest VHF equipment for the man who wa 
the best. See our catalog ads in the May, Ju 
and July issues of CQ. Write today for spec. she 

PARKS ELECTRONIC LABORATORII 
Route 2, Box 35—Beaverton, Oregon 

* 

* 



TIRED OF QRM? 
GO TO 6 and 2 METERS with CLEGG! 

We'll make it EASY... because we want to become the 
biggest CLEGG dealer in the entire country... therefore 

WE’RE TRADING WILD! 
$5 DOWN DELIVERS ANY CLEGG EQUIPMENT... 

LOOK AT THESE LOW MONTHLY TERMS 

1 Year | 2 Years | 3 Years 

Ne pay shipping charges when you order 
egg equipment without a trade-in. 

Interceptor 6 uw... 2 

seeeee 

nN 

Here’s Elin, K9YHE, Terry’s own personal secretary, using a 

Clegg Thor during her coffee break. She thinks that the new 

Clegg Thor is the mostest. Listen for her little voice and BIG 

SIGNAL on six meters.... Or better yet, send her an order to 

type up. 

Order From a z= oe ee ao 

: aa cd coh Fis Ral FIMPORTANT! Send all Mail Orders and 
Inquiries To: Terry, W9DIA at our Milwaukee 
store, c/o Department (C) 

AMATEUR fiver ey 
E L & re T RO i il | have to trade_______{what's your deal?) 

STAY ON THE AIR PLAN 
Not only will | give you a terrific trade- 1 cllow- 
ance, but you can keep your equipment until you 
receive your shipment. 

MILWAUKEE 8, WIS. 
3832 West Lisbon Ave. * Phone We. 3-3262 
Hours: Monday and Friday, 9 A.M. to 9 P.M. 
Tuesday, Wednesday & Thursday, 9 A.M. to 5:30 P.M. 

Saturday, 9 A.M. to 3 P.M. 

Ship Me: 

I enclose $. and will pay balance 

O1¢c.0.D. (1Year [2 Years 3 Years 
(10% deposit) O i 
If ordering on terms, please list following infor- 
mation on separate sheet and enclose with this fj 
order: Name, address, age, married? children? 
Employed by? Salary? How long? Own or Rent 
Home? To whom renting? or buying from? Wife ff 
employed? Own car?—who buying from? Three 
to five credit references. The more information you 5 

CHICAGO 31, ILL. 
6450 Milwaukee Ave. ¢ Phone: Ro. 3-1030 
Hours: Monday, Wednesday & Thurs., 12 P.M. to 9 P.M. 

Tuesday & Friday, 12 P.M. to 5:30 P.M. 
Saturday, 9 A.M. to 3 P.M. . 

give, the faster we can approve your credit. 

. EVEN IF YOU’RE NOT ORDERING 
TODAY, SEND ABOVE INFORMA- 
TION FOR ATTRACTIVE CREDIT CARD 

ORLANDO, FLA. 
23 Azalea Pk. Shop. Ctr. * Phone 277-8231 
Hours: Monday, Tues., Thurs. & Friday, 1 P.M. to 9 P.M. 

Wednesday, 1 P.M. to 5:30 P.M. CITY STATE 
Saturday, 9 A.M. to 5:00 P.M. Check for latest reconditioned bulletin. all 

mH Ee Ee SS ee 

INANE ee a 

(ADDRESS oe tt 8 Be ee ee ee | 

For further information, check number 34, on page 158 
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8 At ee 6 Ce See gerne = 

Now for Only 

56°’ a month 

you can get on 6 meters 
both in the car and at home 

Ww9DIA—Terry 

UTICA"650" 6 Meter 
Transceiver and VFO 

$1899 ONLY 

Complete $600 DOWN 

Get peak “talkpower” in a 6 meter transceiver 
with the Utica “650.” The brilliant chromed 
steel dual cabinets encase more features and 
quality than any other instrument in its price 
class. 22 watts input. VFO included. Has ad- 
justable BFO, TVI filter spotting switch, “S” 
meter and power indicator. 2E26 final. Dual con- 
versiom, Squeich and RF gain. Operates on 
either 117VAC or 12VDC. Complete with micro- 
phone and 117VAC power cord. $189.95. (12 
V. cord $3.95). 

STAY ON Yes—Now you can enjoy your new UTICA 
equipment without going off the air. You 

THE AIR need not ship your trade-in in to us until 
you receive our shipment, and make sure 

PLAN that your new merchandise is in good 
working condition. 

AMATEUR 
ELECTRONIC 
SUPPLY 

3832 West Lisbon Avenue 
MILWAUKEE 8, WISCONSIN ¢ WEst 3-3262 

VISIT OR PHONE—do not write—our branch stores 
(they have no mail order facilities) 

CHICAGO 31, ILL. ORLANDO, FLORIDA 
6450 Milwaukee Ave. 23 Azalea Park Sh. Center 

ROdney 3-1030 Phone 227-8231 

IMPORTANT! Be sure to send all mail orders 
and inquiries to MILWAUKEE STORE, Dept. C 

3832 WEST LISBON AVENUE, MILWAUKEE 8, WISC. 

Ship me * 

i 
I 
I 
i 
i 
i 

TRGNOION OM: cinitcrutescavrustertsctraitiastaeketaivert ; I will pay the balance | 

O) C.0.D. O 1 year OO 2 years O 3 years } 

I 
I 
I 
1 
I 
| 
I 
i 

HOTS RL EAG OL DULY | aanunefsaspas{ari wnseedaverystnasovcbvencarnetucne and want to trade 

What's your deal? 

(Oph nsdersreno sear ctr cette econ hondect CaN ZOne........6. State. nsacdcane 
{) Send reconditioned equipment and sale bulletin 

Pe Se AL YL EH De Hes ee ee ee ees™@ 

For further information, check number 35, on page 158 
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Power Plant [from page 79] 

panel, made in the form of an open box, hous 

the switches, fuse holders, terminal board, a 
panel lamps. The subchassis is wired with hea 
10 to 12 gauge, well insulated wire. All in 
the “musts” of good wiring mechanics app 
A good treatment of the subchassis with glyp 
varnish will guard against rust and corrosion. 

Above the subchassis are mounted the engi 

generator, and inverter. If the generator is 

provided with a flat base mount, one can | 
made easily from %” aluminum by shaping} 
to form the “lazy m” shown in fig. 2. The di 
tance t will depend on the height to which th 
generator must be raised to meet the engit 

shaft. Before securing, however, the engine a 
generator shafts must be coupled. For this p 
pose, two 3 to 4 inch sections of sturdy rubb 
hose, one made to fit snugly inside the other, al 
fixed together with hose clamps, onto the shaft 
leaving the keys in the shafts to afford a strong 
grip. The inverter, more often than not, will 
equipped with a flat base so its installation ~ 
present no problem. The voltmeter should 

shock mounted on the assembly to protect 

from the vibration. 

The power plant may be installed either at 

fixed station or used portable simply by disco: 

necting the power cable at the terminal boa 

To test the generator, first be sure that Ss is op 

to disconnect the inverter output. Next, conne 
the 115 v.a.c. power leads from the invert 

directly to the equipment to be operated. Sta 

the engine of the power unit, close S;, and a 

just the speed of the engine to give a 24-28 2 

meter reading. Close Sy. Adjust the invert 

voltage output control to minimum. Start wii 

a small 115 volt load such as a light bulb « 

soldering gun; then apply greater loads. Adju 

the voltage control to a setting which will perm 

optimum operation of station equipment. Dete 

mine the most practical control setting ar 

generator speed—one which will leave bo 

transmitter and receiver calibrations unchange 

General care and maintenance is essentie 
Make periodic checks on operation every two | 

three weeks. Wash off with solvent all accumi 

lations of grease and dirt, and check the oil lev 

and generator bushings periodically. It is also 

good idea to place a blanket or tarp over tl 

unit when not in use. | 

Receiver Modifications [from page 69] 

and experience is necessary to realize the benefi 
as well as the limitations of the circuit. As pr 
viously mentioned, about 10 db gain is realize 

when fully peaked, so it is sometimes necessa1 
to reduce the if. gain for proper performance 
‘The selectivity can, when peaked, be as narro 
as a few hundred cycles, affording good sing 
signal selectivity. Phone signals on 15 meter 
too weak to be heard normally, could be sucke 
out of the noise with good readibility. 



~ 

Improved Tuning Ratio 

An improved tuning ratio can be obtained by 
achining new tuning shafts with a 4%” diameter 

in the area in which the dial cord rides. Old vol- 
_ ume control shaft bearings were used to support 
_ the new drive shafts. A number of other methods 
“may be employed and these are limited only 
by the ingenuity of the individual, but an im- 

proved tuning ratio is extremely desirable for 
s.s.b. reception. 

Power-Supply 

The addition of the full wave power supply 
is an ambitious undertaking but produces some 

_ very excellent results. The circuit shown in fig. 4 
includes a regulator for stabilizing the local os- 
cillator and b.f.o. 

All the tubes are changed to their six volt 

equivalents. The power transformer is located 
_ over the old 35Z5 socket and the additional com- 

' ponents are placed in the vicinity. Diodes may 

_ be used instead of the SY3 to conserve space. 
The bypass capacitors that are not rated at 

400 volts, at least, must be replaced and the 

screen grid wiring of the i.f. moved to the 115 v. 
_ line. The b.f.o. and mixer screen must be con- 
nected to 105 v. regulated. 

B.F.O. And ANL 

The original b.f.o. circuit in the S-38 is satis- 
factory as is. However, those who have the 

_ S-38A require a b.f.o. as the feedback system 
used is not reliable for s.s.b. reception. Any 
_ b.f.0. circuit! is suitable if it is at the correct 
_ if. frequency and may be coupled into the diode 
plates through a 3 twist wire gimmick. 

Again, the S-38 had a simple ANL circuit 
which the S-38A does not have. It may be added 
by shunting a IN34 from the control grid of 

_ the audio output stage through a s.p.s.t. toggle 
switch to ground, with the plate of the diode 

at the grid end. | 

Kerwin, K. Carr, W, “A Transistorized Add-On B.F.O.,” 
CQ, December 1961, Page 38. 

_ Schauers, C. J., “Ham Clinic, Combo-B.F.O.-Q-Multi- 
_ plier,’ C@, June 1962, page 28. 

_ Scope Adapter [from page 77] 

_ means of checking if he is to obtain linear modu- 
lation. Few users of such transmitters seem to 
realize that the plate load and grid drive may 

cause “the modulation capabilities of the trans- 
_ mitter to be exceeded,” to loosely quote the FCC 

- rules. 
N.b.f.m. on sweep position should show an 

unchanging rectangle. On Lissajous, the pattern - 
- should jump out in rectangular shape with the 
_ speech, not showing any ripple along the edges. 

(Incidentally, here the speech signal should be 
picked off after the pre-emphasis network, and 

the scope horizontal amplifier may be necessary. ) 

All in all, modulation linearity is only a 
measure that the r.f. section is faithfully repro- 

_ ducing in r.f. power what is presented to it. The 

check will not eliminate the possibility of a bad 

_ microphone or hum in an amplifier. It will not 

detect incidental f.m. in an a.m. signal. Lastly, 
a scope picture that looks good gives no positive 

protection against violation notices, particularly 
when the owner of the transmitter is running 
more power than is necessary for the contact. @ 

New Approach to RTTY [from page 73] 
expand to a full vertical line, and shrink again 
to a spot. You will find that this method is con- 

venient for controlling the amplitude of the 

limiter output, both for initial setup and for spot 
checking with the receiver after it is put into 
operation. 

Using this method, adjust the amplitude of 
the limiter output to half its full value. That is, 
the line on the monitor should be half length. 
Adjust the bias control for that tube so that it 
just fires at half of full output. You will have 
to swing the input frequency from one side to 
the other several times, each time adjusting the 
“ready” tube until each fires at half output. The 
machine itself is a satisfactory indicator for this 
purpose when the motor is running. 

General 

The circuit is forgiving of variations in com- 

ponent values. Tolerances run in the order of 
plus 20% and minus 50%. It is not, however, 

forgiving of stray r.f. If you radiate part of your 
output via the house wiring and the water pipes, 
shielding is in order. 

Power supply stability requirements are very 

loose. Current drain is constant, and line voltage 
variations cancel out. A rise in plate voltage 
tends to lower the firing point, while the corre- 
sponding rise in bias voltage brings it back to 
where it was. 

The advanced beeper will note the absence of 
a “mark hold” feature. 

No real effort was made to develop a “mark 
hold” circuit. In practice, reducing the r.f. gain 
provides much the same effect in the normal 

QSO when dealing with a normal signal. Since 

this is a flip-flop circuit, it stays where it is put, 
and does not degenerate into a half-current or 

similar condition in the absence of signal unless 

noise is present. 
If you are dealing with reasonably good sig- 

nals, reduce your r.f. gain control until the noise 
pattern on the monitor scope is no more than 
20% of full amplitude. Under this condition, the 
signal will come through with more than enough 
strength to operate the converter. If the other 
station goes off, or if he keys “mark” for iden- 
tification purposes, it has no effect on the 

converter. 
This does not apply when everything is wide 

open. The presence of noise will make the 
machine chatter like a sick magpie. So, if you’re 
trying to pull up a weak one out of the mud, 
leave the motor off until you have the guy 
tuned in! 

What I like best about this unit is its staying 

power. It has been moved three times in five 
years, and none too gently, at that! So far, it 
still works like it did the day I set it up. | 

119 November, 1963 e CQ e 



Geographical Listing Of 

~ Distributors 

CALIFORNIA 
HENRY RADIO 

931 No. Euclid Avenue, Anaheim 

eetens SOMO LO, ht, wl scl Se 18. LO DOs D1 oD 32S; 
26, 27, 28, 29, 30, 31, 32, 33, 35, 37, 39, 40, 42, 46, 47, 
48, 50, 51, 59, 60, 61, 62, 65, 66, 67, 68, 69, 70, 71, 72, 
FA =715,0 115 18; 79; .80; 81, 82, 845-85, 87, 90; 92,-98,-99, 
100, 101, 103, 104, 105, 106, 107, 109, 110, 111, 112 

HENRY RADIO 

11240 W. Olympic Blvd., Los Angeles 

AO A On NOs eis 05 LO Adel 3s b5, 218,19) 5205. 215-23) 25, 
26, 27, 28, 29, 30, 31, 32, 33, 35, 37, 39, 40, 42, 46, 47, 
48, 50, 51, 59, 60, 61, 62, 65, 66, 67, 68, 69, 70, 71, 72, 
714, 75, 77, 78, 79, 80, 81, 82, 84, 85, 87, 9-, 92, 98, 99, 
100, 101, 103, 104, 105, 106, 107, 109, 110, 111, 112, 114 

RADIO PRODUCTS SALES 

1501 So. Hill Street, Los Angeles 15 

Nee ae Ont 78s ON LO em S_2 LoahOs als lO 20, an 2a) 
26, 27, 28, 29, 30, 32, 36, 37, 40, 42, 46, 47, 49, 50,-59, 
61, 62, 65, 68, 69, 72, 75, 77, 79, 80, 81, 83, 84, 85, 88, 
92, 98, 99, 101, 103, 104, 105, 106, 107, 108, 109, 111, 114 

CONNECTICUT 
ARROW ELECTRONICS, INC. 

225 Main Street, Norwalk 

AMD Oa se Oso LOST, 2-13, O On 20e din 29, 04.025, 
LO 21729 e305) SU, 32; 335\. 345 GOs 0509 ty 39, 40; 42,44, 
46, 50, 51, 55, 59, 62, 63, 65, 67, 68, 69, 70, 72, 74, 75, 
77, 79, 80, 81, 82, 83, 84, 88, 90, 97, 98, 99, 100, 101, 
102, 103, 104, 106, 107, 108, 109, 110, 111, 112, 114 

FLORIDA 
AMATEUR ELECTRONIC SUPPLY 

23 Azalea Park Shopping Center, Orlando 

dee tyes hO; nls (Oy Ld, L415 18 19-2021 ta sos. 2G 
29, 30, 31, 32, 35, 36, 40, 42, 44, 46, 47, 50, 51, 59, 61, 
65,767,168; 69,70, 72, 77, 78,79; 80, 81, 83) 84.585, 885 
90, 92, 96, 97, 98, 99, 100, 103, 104, 108, 109, 110,111 

ILLINOIS 
ALLIED RADIO CORPORATION 

100 N. Western Avenue, Chicago 80 

Grad Ongiarey Ov LOnkigl 2 1S, OLB. 20b dao srao Sen Teese 
31) 369,315) 39, 4030425746, 50,51, 522° 535159) 615.62, 65, 
67,68, 69, 70, 72, 75, 77, 80, 83, 84, 88, 90, 93, 97, 98, 
102, 104, 106, 107, 109 
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AMATEUR ELECTRONIC SUPPLY 

6450 Michigan Avenue, Chicago 

1242 55 6ST A852 On Asya 14s 515 se TRE: 19 20s ene 
29, 30, 31, 32, 35, 36, 40, 42, 44, 46, 47, 50, 51, 59, 61 
65, 67, 68, 69, 70, 72, 77, 78, 79,°80, 81, 83, 84, 85, 8% 
90, 92, 96, 97, 98, 99, 100, 103, 104, 108, 109, 110, 11 

: | 

GROVE ELECTRONIC SUPPLY CO. . 

4115 W. Belmont, Chicago 41 

6, 7, 11, 18, 19, 30, 36, 46, 53, 65, 69, 80, 83, 87, 88, 10) 

INDIANA | 
GRAHAM ELECTRONICS SUPPLY, INC. : 

122 South Senate Avenue, Indianapolis 

12455526578; 9; LO TS 12 ts 1S oly, PEO Oe 
235, 24; 25, 126, -275°29, 30; 315-33, 334,36, 37, 38, 30.nad 
42, 44, 46, 47, 48, 50, 51, 53, 56, 59, 61, 62, 65, 67, 6§ 
69, 70, 72,073; 745-15, 77,79, 80, 81, 83, 843°85, 875 88 
90, 91, 92, 93, 96, 97, 98, 99, 100, 101, 102, 104, 107, 108 
109, 110, 111, 115 

IOWA 
WORLD RADIO LABORATORIES 

3415-27 W. Broadway, Council Bluffs 

1, 4,75, 56,:7, 85 9S 215 12.913 15, 165 1819 a Oeso eo same 
26,.27,/ 28, 29, 30, 31,°33, 36-37, 38; 39540. 42.044" ae 
47, 48, 50, 51, 55, 59, 60, 61, 62, 65, 67, 69, 70, 71, 72 
73, 74, 75, 77, 78, 79, 80, 81, 83, 84, 85, 87, 88, 90, 92 
95, 97, 98, 99, 101, 103, 104, 106, 107, 109, 110, 111, 11 

MAINE 
DOWN-EAST HAM SHACK 

57 Main Street, Lewiston 

4, 8, 20, 21, 23, 25, 26, 34, 40, 41, 42, 46, 50, 59, 65, 6% 
69, 70, 72, 74, 75, 79, 81, 103, 107, 109, 110, 111 

MASSACHUSETTS 
LAFAYETTE RADIO ELECTRONICS CORP. 

110 Federal Street, Boston 

4,,6;.7; 85195 LOF Id 1213 clit, 85 19h OIE 28 ley 
30, 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 53, 5’ 
59, 61, 62, 65, 66, 68, 69, 70, 74, 75, 77, 79, 80, 81, 8: 
83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 99, 100, 101, 10: 
103, 104, 106, 107, 108, 109, 114, 115 

my 



ALCO ELECTRONICS INC, 
3 Wolcott Avenue, Lawrence 

33, 55, 59, 61, 62, 63, 65, 67, 68, 69, 75, 79, 80, 81, 83, 
~ 87, 95, 96, 98, 99, 100, 102, 103, 104, 106, 107, 109, 11 

* 

F LAFAYETTE RADIO ELECTRONICS CORP. 
1400 Worcester Street, Rte. 9, Natick 

4, 6; 7, 8, 9, 10, 11, 12, 13, 17, 18, 19, 20, 21, 23, 24, 29, 
130; 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 53, 57, 59, 
61, 62, 65, 66, 68, 69, 70, 74, 75, 77, 79, 80, 81, 82, 83, 
84, 87, 88, 90, 91, 92, 93, 94, 97, 99, 100, 101, 102, 103, 
104, 106, 107, 108, 109, 114, 115 

GRAHAM RADIO, INC. 

505 Main Street, Reading 

> 4, 6, 7, 8, 10, 13, 15, 18, 19, 20, 21, 23, 25, 26, 29, 30, 
31, 36, 37, 38, 40, 42, 43, 44, 46, 49, 50, 51, 53, 55, 59, 61, 
_ 64, 65, 67, 68, 69, 70, 72, 74, 75, 79, 81, 83, 84, 85, 88, 
92, 95, 99, 101, 103, 104, 109, 110, 111, 113 

MICHIGAN 
RSE HAM SHACK 

DIV. OF RADIO SUPPLY & ENG. 
5 90 Selden, Detroit 1 

ma; 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 18, 19, 20; 21, 
3, 25, 26, 27, 29, 30, 31, 32, 35, 36, 37, 40,41, 42, 43, 

46, 47, 50, 51, 59, 60, 61, 62, 63, 65, 67, 68, 69, 70, 72, 
_ 74, 75, 77, 78, 79, 81, 84, 85, 86, 87, 88, 89, 90, 92, 95, 
‘97, 98, 99, 100, 101, 103, 107, 109, 110, 111 

RENO RADIO CO. 

3 1314 Broadway, Detroit 26 

Ba, 5, 6, 7, 8, 10, 11, E8719°>20- 21.023; 25, 26,30. 355 
37, 39, 40, 42, 46, 50, 59, 62, 65, 67, 68, 69, 72, 74, 78, 
79, 80, 81, 87, 90, 92, 98, 99, 104, 109 

MISSOURI 
HENRY RADIO 

a Butler 
me,4,.5,.6;-7, 8,10; 11,-13,.15, 
526, 27, 28, 29, 30, 31, 32, 33, 35, 37, 39, 40, 42, 46, 47, 
» 48, 50, 51, 59, 60, 61, 62, 65, 66, 67, 68, 69, 70, 71, 72, 
| 74, 75, 77, 78, 79, 80, 81, 82, 84, 85, 87, 90, 92, 98, 99, 
100, 101, 103, 104, 105, 106, 109, 111, 112 

B19, 200; 20, 423-525, 

REED AMATEUR SUPPLY 

Boonville at Brower, Springfield 

4,5, 6,7,8,9, 11, 18, 19, 21, 29, 31, 36, 37, 39, 40, 42, 46, 
49, 50, 61, 62, 65, 68, 74, 77, 84, 90, 104, 107, 109, 111, 
114 

NEW HAMPSHIRE 
EVANS RADIO INC. 

3 Rte 3A, Bow Jct., P.O. Box 321, Concord 

4 mes. G6, 7,8, 95. 11,12,.13;,15, 16,418, 19, 20, 21, 23,26, 

27, 29, 30, 34, 36, 37, 39, 40, 42, 44, 46, 47, 50, 51, 55, 

61, 62, 65, 66, 67, 68, 69, 70, 72, 73, 74, 75, 76, 78, 79, 

80, 81, 83, 84, 85, 87, 88, 90, 91, 92, 95, 96, 97, 98, 99, 

- 101, 102, 107, 109, 110, 112 

NEW JERSEY 
ATKINSON & SMITH, INC. 

20 Broad Street, Eatontown 

24, 6, 8, 10, 18, 19, 20, 21, 23, 29, 31, 32, 38, 42, 44, 

_ 46, 47, 50, 59, 63, 65, 68, 69, 72, 81, 97, 100 

LAFAYETTE RADIO ELECTRONICS CORP. 

42 Central Avenue, Newark 2 

A26sa 1s 5 Oecd Oy dl 12993, 1-7.) TRS 19, 2021 239-94 9 9- 
30, 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 53, 54, 
57, 59, 61, 62, 65, 66, 68, 69, 70, 74, 75, 77, 79, 80, 81, 
82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 98, 99, 100, 
101, 102, 103, 104, 106, 107, 108, 209, 114 

LAFAYETTE RADIO ELECTRONICS CORP, 

182 Rte. 17, Paramus 

45-63) 75:8; 955105 40,112, A317 IS 10s 20a po35O4" 
29, 30, 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 53, 
54, 57, 59, 61, 62, 65, 66, 68, 69, 70, 74, 75, 77, 79, 80, 
81, 82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 98, 99, 100, 
101, 102, 103, 104, 106, 107, 108, 109, 114 

LAFAYETTE RADIO ELECTRONICS CORP. 

139 West 2nd Street, Plainfield 
4, 6, 7, 8, 9, 10, 11, 12, 13, 17, 18, 19, 20, 21, 23, 24, 29, 
30, 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 53, 54, 
57, 59, 61, 62, 65, 66, 68, 69, 70, 74, 75, 77, 79, 80. 81, 
82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 98, 100, 101, 
102, 103, 104, 106, 107, 108, 109, 114 

NEW YORK 
FEDERAL ELECTRONICS 

Vestal Parkway East, Binghamton 

4, 55-6; 7,8, 9,°105-11,- 125913,-15' 16, 17, 185.193 20:24, 
23, 25, 26, 27, 29, 30, 34, 36, 37, 39, 40, 42, 44, 46, 50, 
51, 55, 59, 61, 62, 65, 67, 68, 69, 70, 72, 74, 75, 76, 77, 78, 
80, 82, 84, 87, 88, 90, 97, 98, 99, 102, 103, 104, 106, 109 

LAFAYETTE RADIO ELECTRONICS CORP. 

542 East Fordham Road, Bronx 58 

4565975. 852958 1085 125013, 17298 19552052 Ls ee 
29, 30, 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 53, 
57, 59, 61, 62, 65, 66, 68, 69, 70, 74, 75, 77, 79, 80, 81, 
82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 99, 100, 101, 
102, 103, 104, 106, 107, 108, 109, 114 . 

ARROW ELECTRONICS, INC. 

900 Broadhollow Road, Farmingdale 

4, 5,-6,-75 8;-9, 10; 11,.12; 13,18; 19; 20}.21,.235 247 25; 
26, 27, 29, 30, 31, 32, 33, 34, 35, 36, 37, 39, 40, 42, 44, 
46, 50, 51, 55, 59, 62, 63, 65, 67, 68, 69, 70, 72, 74, 75, ar 
79, 80, 81, 82, 83, 84, 88, 90, 97, 98, 99, 100, 101, 102, 
103, 104, 106, 107, 108, 109, 110, 111, 112, 114 

HARRISON RADIO CORP. 

144-24 Hillside Ave., Jamaica 

A 6. 728s 102) 1351.4; A85dOF 20 20222 2a eos 
26, 27, 28, 30, 32, 36, 37, 39, 41, 42, 44, 46, 47, 48, 
50, 51, 55, 59, 60, 61, 62, 65, 67, 68, 69, 70, 71, 72, 73, 
74; -75,, 16,°77, 78,. 79; 80,81. 83, 84,5855, 88, 907-92, 
94, 95, 97, 98, 99, 101, 103, 104, 106, 107, 109, 110, 

1d e413 

LAFAYETTE RADIO ELECTRONICS CORP. 

165-08 Liberty Avenue, Jamaica 33 

4657528509) 10,210. 1250135 17 18519, 207) 2123 ea 
29, 30, 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 
530.57, 459, 61; 162,5165,: 66, 68569; 10% 4S laa os 
80, 81, 82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 99, 
100, 101, 102, 103, 104, 106, 107, 108, 109, 114 

ARROW ELECTRONICS, INC. 

525 Jericho Turnpike, Mineola 

TO O10, Ad de, wl ae lO, 1920) a2 Lee 23 2a 
27;2295.30,) 315° 32, :33,' 34; 35,° 36, 37, 39.40; 
464 50;,7 515, 555-59, 162), 63,165,675, 68, 695-270, 
715, 77, 79, 80, 81, 82, 83, 84, 90, 97, 98, 99, 

102, 103, 104, 106, 107, 108, 109, 110, 111, 

4, 5, 6, 
25,920; 
42, 44, 
72, 74, 
100, 101, 
112, 114 
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ARROW ELECTRONICS, INC. 

65 Cortlandt Street, New York 7 

ATS. 6): Ts 8 5. 95210, 1d oe ASS AR 19 S20) 21223524, 
D5 26h 2] 929) 130, nots S 07955545 OD eo Ose oa AO 
4D. 44.1AG6, 150; Dil, (5585995 ,.62,. 63, 016958 075) 003.0958 O;, 
72, 145.75,-77, 1930805, 81,582; 83;.'84," 88,90, 975 (98, 
99, 100, 101, 102, 103, 104, 106, 107, 108, 109, 110, 

111,°112, 114 

BARRY ELECTRONICS CORP. 

512 Broadway, New York 

8; 10, 13, 18, .19, 20, 23, 27, 29, 35, 42, 44, 50, 65, 68, 
69, 73, 87, 96, 98, 103, 106, 109 

HARRISON “HAM HEADQUARTERS, USA” 

225 Greenwich St., New York 

AMS6 08, LO dl 123718," 14 AS 18,.119. 20, Db 22, 

23,25, 26, 27, 28<30, 32,36, 375 39, 41,542, 44, 46, 
47, 48, 50, 51, 55, 59, 60, 61, 62, 65, 67, 68, 69, 70, 
TA T25-I35-14, OTS; 10, 1. 18 195 80; 815, 83; 184,855 
88, 90, 92, 94, 95, 97, 98, 99, 101, 103, 104, 106, 107, 
1095110, 149, 1 13 

HARVEY RADIO CO., INNC. 

103 West 43rd Street, New York 36 

Bid 2. OP) (185 eel Ome A 21S.) hos elOye-Ely e185. kOe ues 
21S 4235.295-26,, 27, 229; 305° 342136;,.537, 39m, 40,142, 2445 
AGy 6505.15.15 59959 59,° Ol, = 625165, 167 ,1085.09,/-10, 212, 74, 
75, 76, 77, 78, 80, 82, 84, 87, 88, 90, 97, 98, 99, 102, 103, 
104, 106, 109, 114 

LAFAYETTE RADIO ELECTRONICS CORP. 

100 Sixth Avenue, New York 13 

BO nto: Oa LOy abl 1D 135 sel 8s 19, 20) D1 5 235024, 
29, 30, 31, 35, 37, 38, 39, 40, 42, 44, 45, 46, 47, 49, 50, 
HSe a9; Ol, 62,65, 065 68,169, 70) 74,0155 015) 1 on 
80, 81,82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 99, 
100, 101, 102, 103, 104, 106, 107, 108, 109, 114 

TWO WAY RADIO COMMUNICATIONS 

232-6 Hylan Blvd., Rosebank, Staten Island 

ASO eth 135 16x L718.) 20; 20°29. 30,231, 34,037, 
39, 44, 46, 47, 54, 59, 63, 65, 68, 69, 70, 72, 74, 75, 
83, 84, 88, 89, 90, 97, 103, 104 

LAFAYETTE RADIO ELECTRONICS CORP. 

691 Central Park Avenue, Scarsdale 

BOG jes, OOM Ot Vite 8s 19 20291 25.4, 

29, 30, 31, 35, 37, 38, 39, 40, 42, 44, 46, 47, 49, 50, 
Doge Ay ls 095 Ol, O25 65,66, 685.695 705 974,.°15: T1s 
79, 80, 81, 82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 
98, 99, 100, 101, 102, 103, 104, 106, 107, 108, 109, 114 

LAFAYETTE RADIO ELECTRONICS CORP. 

111 Jericho Turnpike, Syosset 

AAOF 12105 On LOs Plo daw Log ily Lee hose 20. Dl. 2oe0 24s 
295 30), 31.4. 35,375 385.395 240): 424 46247. 49") 50) 

Toy Ovo: Ol, 625° 60, 66,768) 69). 70, 745 75,077, 79, 

80, 81, 82, 83, 84, 87, 88, 90, 91, 92, 93, 94, 97, 99, 

100, 101, 102, 103, 104, 106, 107, 108, 109, 114 

HARVEY SYRACUSE 

Pickard Drive, Box 185, Syracuse 

Ae Oy 14 8),29 LOs. 1d CIS TS TG need Sut On Oe 
BIND 205205 215, 29) 30) San 3 7139.0 401.42.) Adee: 
S05 51,555.99) 61,.62;, 65, 67,68, 695-70; 72) 74, 175,76, 
77, 78, 80, 82, 84, 87, 88, 90, 97, 98, 99, 102, 103, 
104, 106, 109, 114 

NORTH DAKOTA 
JOHN IVERSON CoO. 

216 Second Street, S.W., Minot 

AAG 5 Oboe Oso 1a, 23520721, 23526, 27829 sO. sie 
35, 36, 37, 39, 40, 41, 43, 46, 50, 59, 60, 65, 68, 69, 
70, 72, 75, 79, 80, 81, 82, 83, 84, 88, 90, 92, 96, 98, 
99, 100, 101, 102, 104, 107, 109, 111, 114 

122 e CQ e November, 1963 

PENNSYLVANIA 
RADIO ELECTRIC SERVICE CO. 

709 Arch Street, Philadelphia 

4,65 572.8,-9,210) 01, -12,°13 15, 18,195 20-21-2352 
26, 27, 29, 30, 36, 37, 39, 40, 42, 44, 46, 50, 54, 5 
615. 62, £65,468; 695,72, 14,0 755. 16,091) Tose OUy Sl no 
85, 87, 97, 99, 100, 101, 104, 107, 108, 109, 110, 11 

CAMERADIO CO. 

1121 Penn Avenue, Pittsburgh 

45°56, 7585.9) 10) Ay 12, 16; 18, 20; 21,235 2552 
27, 29, 30, 36, 39, 40, 42, 46, 47, 50, 51, 59, 61, 6 
65, 67, 68, 74, 76, 77, 80, 81, 84, 90, 93, 98, 99, 10: 
104, 106, 107, 109 

TEXAS 
AMATEUR ELECTRONICS, INC. 

2802 Ross Avenue, Dallas 

1,042 "Ss CTS Oe, Se tS 6s 18) 2 1o eh os eae 
26, 27, 28, 29, 30, 33, 37, 39, 40, 42, 46, 47, 50, 5 
61, 62, 65; 67, 68, 69, 71, 72, 73, 74, 79, 80, 81, 9 
92, 93, 98, 103, 104, 109, 110, 111 

ELECTRONIC EQUIPMENT & ENG. CO. 

1823 Walker Street, Houston 

12-45 SOOT AS: OAT 12 Se al, het Oe On eos ee 
25, 27, 29;°30,, 36;) 37539, 40, 42% 445 46,50, Sis 
59, 60, 62, 65, 67, 68, 69, 72, 74, 75, 78, 80, 81, 8 
84, 85, 90, 92, 93, 96, 98, 99, 100, 101, 104, 106, 10 
109, 110, 111, 114 

THE HARGIS Co., INC. 

1205 Washington, Waco 

1, 4; 5,76, 85:9) 11,818, "195 205 21, 1235 26--29 Ore 
39, 40,42, 46; 47; .50\959,. 62, 65,..67, 685072,- 73:1 em 
80, 81, 84, 87, 90, 98, 99, 100, 103, 104, 107, 109, 11 

VIRGINIA 
PRIEST ELECTRONICS INC. 

6431 Tidewater Drive, Norfolk 9 

15. 45.55) 6,873, 9) TS O7E MISS 1 Se" 20s 2k 2s, Ao Sebo 
29, 30, 31, 36, 37, 39, 40, 42, 46, 47, 50, 51, 55, 59, 6 
62, .63;.'64,.'65, 675. 68; 169,710.) 72.5 78> Jose Ole Jaane 
79; 80; 81, 83;, 85,87), 88, 90) 95, 96; 97,, 98299 so1 
103, 104, 106, 107, 109, 110, 111, 113 

AMATEUR ELECTRONIC SUPPLY 

3832 West Lisbon Ave., Milwaukee 8 

15-4555 6,575 8 2900S S ASS sO 20 Dace 
26, 29, 30, 31, 32, 35, 36, 40, 42, 44, 46, 47, 50, 51, 59 
61, 65, 67, 68, 69, 70). 72,. 74,, 75,671, 18,5 (9, 80y al 
83, 84, 85, 88, 90, 92, 96, 97, 98, 99, 100, 103, 104 
108, 109, 110, 111 

WISCONSIN 

ALLIED RADIO OF WISCONSIN 

5314 N, Pt. Washington Rd., Milwaukee 17 

455) 65, 7,859) 2h0,, TL, 12,0 13, 18 20s 20s toe gees 
315-36), 37,,/39,, 40, 42,46, 50, S15 525) Sdy059.) 61,-62.068 
67, 68, 69, 70, 72, 75, 77, 80, 83, 84, 88, 90, 93, 97, 98 
102, 104, 106, 107, 109 

CANADA 
PAYETTE RADIO LIMITED 

730 St. James West, Montreal 3 

4s 65:73; 8529, WO ede 1B 202d 23700 30 ae 
37, 39, 40, 42, 46, 50, 51, 59, 61, 62, 65, 67, 77, 80 
84, 87, 88, 93, 98, 102, 104, 107, 109 



TRANSISTOR IGNITION BY 
AUTOMOTIVE ELECTRONICS — 

Complete, factory wired, AEC 77 system for in- 
stallation in all 6- or 12-volt vehicles with neg- 
ative ground. 

Increases power up to 10%... assures fast starts 
at low end... full power at high rpm...up to 
20% more mpg... increases spark plug life 3 to 
5 times over normal... insures 75,000 mile point 
life... gives instant starting in sub-zero weather 
...eliminates frequent tune-ups...simple 20 
minute installation by anyone...cures ignition 
problems... MOBILE RADIO IGNITION INTER- 

' FERENCE REDUCED. 
In conventional ignition systems, high voltage at 
the spark plugs falls off over 50% as engine 
speeds increase. The result is a weak spark 
causing incomplete combustion, loss of power, 
fouled plugs and poor gas mileage. The rugged 
AEC 77 electronic ignition increases and main- 
tains maximum high voltage output at the spark 
plugs with no high voltage fall-off at any speed. 

Says World Champion Racing Driver Phil Hill, 
“Rarely does a device come along that improves 
power, performance, and economy at the same 
time. My congratulations to AEC 77”. 

Every AEC unit uses high quality components 
such as Delco high voltage 15 ampere transistors 
and Motorola 50 watt zener diodes. Every AEC 
Ignition coil is wound with Formvar insulated 
wire, oil impregnated and hermetically sealed 
for maximum insulation and cooling. 

Complete AEC 77, factory wired, with 400:1 coil 
ratio, 6/12 volts $39.95 

Please add 75¢ for postage and handling. 
25% deposit on COD’s. 

ROTRON WHISPER FAN 

The fan that moves 60 cu. ft. 
of air per minute... while 
running so silently you have 
to look to see if it’s running! 
Removes heat to save your 
rig, yet uses only 7 watts. 
Measures 41/2” square by 11” 
deep. Has run for years in 
computers and other commer- 
cial equipment without atten- 
tion — lifetime lubricated. 

Operates on 110-120V. A.C. 

Amateur Net 

EXTRA-SENSITIVE HEAD PHONES 
BY SUPEREX 

600 ohm impedance; extra- 
high sensitivity for weak sig- 
nals and hard-to-read stations 
... reproduction is crisp, free 
of distortion .. . unequalled 
wearing comfort over long use. 

A Sade Headphone Model 

Amateur Net 

BRAND NEW SOUND-POWERED HANDSETS 
WITH WESTERN ELECTRIC UNITS — 

Operation up to 5 miles over a simple, 
two-wire line. No batteries or other 
external power required. Just the thing 
for tuning up that beam. Use anywhere 
a telephone or any other two-way 
communication set-up is needed. It’s 
portable and flexible. 

Per pair 1€SS Wire ........sseseeeeenee $24.95 

WE SPEAK YOUR LANGUAGE —and have for 37 years. It means orders from every corner 
of the world are handled personally and your instructions, in any language, are followed. 
It means we speak the universal language of all radio amateurs. And that gives you such 
ham-to-ham extras as consultation on your problems, meeting specific requirements, and — 
at your request, with no charge — opening sealed cartons for complete equipment check-out. 

Send check or money order including shipping charges. We return any excess. | 

one 
103 West 43 St., New York 36, N. Y. (212) JUdson 2-1500 

For further information, check number 36, on page 158 
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ORDER NOW! 
Send check or money @Q.Multiplier /Speaker 
order. We prepay 
express charges. 

WRITE OR CALL: BILL BRURING 

WS2Zzso 
ad 

COMMUNICATIONS EQPT. CO. 
518 STATE ST., LA CROSSE, WISCONSIN 

The Radio Parts Distributor who supplies 

Miller Quality Products is your personal 

contact with the Miller organization. He 
is able to give personal attention to your 
individual problems and is alwavs ready 
to assist you in making the proper selection 

of Miller Products. 

“The most 

talked about 

HAM RECEIVER”’ 

2-BQ $39.95 

His honesty and 

2-B Receiver 

$279°° 

business inteqrity assure you of fair and 
courteous treatment. 

New GENERAL CATALOG No.64 

ASK FOR OUR 

J.W. MILLER COMPANY 
5917 S. MAIN ST. LOS ANGELES, CALIF. 

For further information, check number 88, on page 158 
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Alphabetica 
ng of 

Manufacturer. 
list 

Adcom Linear Systems 
Inc. 

605 University Avenue 
Los Gatos, California 

Power Supplies 
Linear Amplifiers 

Alco Electronics Mfg. 
Co. 

Alco Electronics Parts 
3 Wolcott Avenue 
Lawrence, Mass. 

Grid-dip meters— 
dollar specials 
(diodes, rectifiers, 
transistors, etc.) 

American Crystal Co. 
P.O. Box 2366 ; 
Kansas City, Missouri 

Crystals 

American Electronics 
Co. (Ameco) 

178 Herricks Road 
Mineola, L.I., N.Y. 

Converters, Preampli- 
fiers, Code Courses, 
Books 

Amperex Electronic 
Corporation 

230 Duffy Avenue 
Hicksville, L.I., N.Y. 

Transmitting Tubes 

Antenna Specialists Co. 
12437 Euclid Avenue 
Cleveland 6, Ohio 

Mobile Communications 
Antennas 

Astatic Corp 
Conneaut, Ohio 

Microphones 

Barker & Williamson, 
Inc. 

Canal Street & Beaver 
Dam Road 

Bristol, Penna. 

S.S.B. Transmitters, 
Amplifiers, TR Switches, 
Inductors, Baluns & 
Components 

Belden Mfg. Co. 
415 S. Kilpatrick 

Avenue 
Chicago 44, Illinois 

Electronic Wire & 
Cables 

Burgess Battery Co. 
Foot of Exchange Street 
Freeport, Illinois 

Batteries 

11 

12 

13 

14 

15 

16 

17 

19 

20 

2 pay 

Te. ‘ 

Centralab 
954K E. Keefe Aven 
Milwaukee 1, Wiscor 

Switches, Componen 

Clarostat Mfg. Co., | 
Dover, New Hampshk 

Resistors variable & | 
fixed 

Clegg Laboratories ) 
Rt. #53 
Tabor, N.J. 

VHF Transmitters a} 
Receivers 

Clemens Mfg. Co. 
630 South Berry Rd.) 
St. Louis 22, Mo. 

| 

; 

Signal Generators, | 

; 
Laboratory Test 
Equipment 

Collins Radio Co. | 
855 35th Street N.E. 
Cedar Rapids, Iowa 

Receivers, Transmit 
accessories 

Columbia Products 
Rte. 3 
Columbia, So. Caro 

Mobile Antennas 

Communications P 
ucts, Co. 

Marlboro, N.J. 

Antennas 

Cornell-Dubulier | 
Electronics 

50 Paris Street 
Newark 1, N.J. 

Capacitors, Antennz 
Rotors 

Cowan Publishing C 
300 W. 43rd Street 
New York 36, N.Y 
CQ, S89, Semicondu 
Products & Solid § 
Technology, and tec 
cal library 

Cush-Craft 
621 Howard St. 
Manchester, N.H. 

Antennas 

Dow-Key Company, 
Inc. 

Warren, Minnesota 

Coaxial Relays, TR 
Switches and 
Connectors 

DPZ Corp. 
30 Broad Street 
New York 4, N.Y. 

Portable Antennas 



THE NEW IDEAS IN ELECTRONICS 
ARE BORN AT... 

Www) hellicratfers Anny nt 

“SR-160 TRANSCEIVER [am 
- Hallicrafters new SR-160 is a tri-band filter type transceiver for fixed or mobile 
operation on 20, 40, and 80 meter S.S.B. or CW. It incorporates Hallicrafters’ famous 
R.I.T. control in the receiver as well as AALC for maximum talk power. Conservatively 
rated at 150 watt P.E.P. input. 

FEATURES 
® Compact slim line design only @ Frequency coverage: 

— 13” W x 612" Hx 11” D 80M 3.5- 4.0 mc LSB and CW 
_@ 150 watts P.E.P. input 40 7.0- 7.5 mc LSB and CW 
~@ AALC (Amplified Automatic Level Control) 20 14.0-14.5.mc USB and CW 
—®@ RIT. (Receiver Incremental Tuning) provided ee ; ae 
: : : ; @ Built-in 100 ke x-tal calibrator provision. Quartz 
§@ Quartz crystal filter for receiver and transmitter iad eee lie 
-@ Carrier rejection — 50 db or better ee ‘ < See me VER seg ae =, 

-@ Unwanted sideband rejection — 50 db or better G Cabinet Size: 13 wide, 6%’ high, 11’ deep 
®@ 3rd and 5th order distortion — 30 db or better weight 1312 Ibs. 

@ Uses P-150 AC or P-150 DC Power supplies @ V. O. X. accessory available if desired 

69 South 12th St. 
Minneapolis 3, Minn. ™Le@W sBonn es. 10% DOWN 

$ 3 9 5 r AVAILABLE Distributors of Nationally Famous Amateur Equipment 4 

A CALL, WRITE or USE COUPON 

($349.50) ; O Eheaee Dept. CQ-11 Att: Joe Hotch FEderal 9-6351 I 

: | 
MODEL SR-160 TRANSCEIVER I ae nis 2a aT ORS i 

ORDER NOW FROM : Please Send — Address 3 2 . 
i More Details | 

HAMATEUR HEADQUARTERS Hand Literature. city Zone State | 

For further information, check number 49, on page 158 
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Complete E. F. Johnson 
Lined vailableatA.E.S. 

any item you want 

! Onlys5 Down 
Take 9 36 months to pay 

VIKING 

VALIANT 

il 

Kit—$375.00 

Wired—$495.00 

Terry 
W9DIA 

HERE’S ALL YOU PAY AFTER $5 DOWN PAYMENT 
Monthly 
Payments 

Description Ham Net (3 years) 
Vallitatietlec kites carane usual cametcem $375.00 $13.36 
Valiant || wired .. 495.00 17.96 
6N2 VFO kit ....... 34.95 
6N2 VFO wired 54.95 

Ranger Il kit ...... 249.50 8.82 
Ranger II wired .. 359.50 12.80 
Adventurer kit .... 69.95 6.03* 
Challenger kit .... 124.75 SiG" 
Challenger wired ... 169.75 5.94 
6N2 transmitter kit .. 149.50 5.21 
6N2 transmitter wire 194.50 6.84 
Invader 200%) :..28.5c 619.50 22.19 
Hi-Power conversion . 619.50 22.19 
Invader 2000 ............ . 1229.00 44.20 
SSB adaptor .... 369.50 13.16 
Courier wired . 289.50 10.27 
Thunderbolt wired ........ 659.00 23.61 
6N2 Thunderbolt wired . 549.00 19.66 
Five-hundred wired ......... . 1050.00 37.73 
Kilowatt power amplifier . 1595.00 57.41 
10 meter Messenger ........... 139.75 6.73** 
Low pass filter 52 ohms _....... 14.95 bess Se 
275 w. Matchbox Hees . 94.95 8.24* 
Whipload—6 wired ................. 22.95 eis 
Crystal calibrator wired ‘ 18.95 
Kilowatt Matchbox w/coupler ere 154.50 
Directional coupler (SWR) wired 75 
Directional coupler indic. (SWR) 25.00 
RRS WITCH cu tien ache As eve 29.95 
Adventurer modulator kit 12.25 
6N2 converter kit ........... 59.95 
6N2 converter wired . 89.95 
MIONEMBALCH Cea, okt eee ces errs eee etek 25.00 
*payments on these items are shown for 12 months. 

**payments on these items are shown for 24 months. 
payments for unstarred items are shown for 36 months. 

TOP TRADE-IN ALLOWANCE GIVEN 
Johnson Equipment Ordered Without 

Trade-In Is Shipped PREPAID 

AMATEUR 
- ELECTRONIC 

SUPPLY 
ORDER TODAY—Use Order Coupon in one of 
our large full page ads in this magazine. 

3832 W. Lisbon Ave., Dept. C 
Milwaukee 8, Wisconsin 

For further information, check number 40, on page 158 
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23 

24 

25 

26 

27 

28 

29 

30 

31 

35 

36 

37 

R. L. Drake Co. 
Miamisburg, Ohio 

Receivers, Transceivers, 
Interference Filters 

e.c.i. Electronic 
Communications Inc. 

325 No. McQueston 
Pkway 

Mt. Vernon, N.Y. 

r.f. amplifiers, test 
equipment 

E-Z Way Towers, Inc. 
5901 East Broadway 
Tampa 5, Florida 

Towers and accessories 

Editors & Engineers, 
yt td. 

Summerland, California 

Books 

Eitel-McCullough, Inc. 
798 San Mateo Avenue 
San Bruno, California 

Transmitting Tubes 

Electrophysics Corp. 
2502 West Coast 

Highway 
Newport Beach 

California 

Electronic Keys 

Electro-Voice Inc. 
Buchanan, Michigan 
Microphones, Speakers 

Electronic Instrument 
Co., Inc. (EICO) 

30-00 Northern Blvd. 
Long Island City, N.Y. 

Transmitters, Test _ 
Equipment, accessories 

The Finney Company 
34 Interstate Street 
Bedford, Ohio 

Antennas 

Gavin Instruments, Inc. 
Depot Square & 

Division St. 
Somerville, N.J. 

TV Interference filters, 
Power Meters 

3 Gain, Inc. 
1209 W. 74th Street 
Chicago 36, Illinois 

Beam Antennas 

G.A.M. Electronics 
138 Lincoln Street 
Manchester, N.H. 

Antennas 

Glas-Line 
Div. of Grady-Travers 

Co., Inc. 
111 8th Avenue 
New York, N.Y. 

Insulated Guy Line 

Globe Electronics 
Company 

Division of GC-Textron 
Electronics Inc. 

400 So. Wayman St. 
Rockford, Illinois 

Transmitters, 
Amplifiers, Test 
Equipment and 
accessories 

Gonset 
Subsidiary of Altec 

Lansing 
801 So. Main Street 
Burbank, California 

Receivers, Transmitters, 
Amplifiers, and 
accessories 

| fins he 

38 Gotham 
1805 Purdy Avenu 
Miami Beach 39, 

Florida 

Antennas 

39 Greenlee Tool Co 
2371 Columbia Av 
Rockford, Illinois 

Socket & Hole-Pun 
Tools 

40 Hallicrafters Com 
4401 W. 5th Ave 
Chicago 24, Il. 

n 

Receivers, Trans 
Amplifiers and 
accessories 

41 Ham Kits 
308 Edgar Ave. 
Cranford, N.J. 

Dummy Loads 

42 Hammarlund Mfg. 
Inc. 

a Giannini Scienti 
Company 

53 West 23rd Str 
New York 10, N. 

Receivers, Transmi 
r.f. amplifiers and 
component parts 

Benton Harbor, 
Michigan 

Transmitters, Rec 
& Accessories 

43 Heath Company 

44 Hi-Par Manufactut 
Company 

347 Lunenburg Str 
Fitchburg, Mass. 

Antennas 

45 Hornet Antenna 
Products 

P.O. Box 808 
Duncan, Oklahom 

Antennas 

46 Hi-Gain Antenna : 
Products 

8045 N. E. Highwa 
Lincoln, Nebraska: 

Antennas 5 | 

47 Hunter Mfg. Co. 
30525 Aurora Rd. 
Cleveland 39, Ohic 

Linear Amplifiers 

48 Instructograph Co. 
4711 Sheridan Roa 
Chicago 40, IIL. 

Code Practice 
Equipment 

49 International Cryst 
Mfg., Co., Inc. 

18 North Lee Stree 
Oklahoma City 2, 

Oklahoma 

Transmitters, Crys' 
and Accessories, 
Printed Circuit 
Amplifiers 

50 Johnson E.F. Co. 
Waseca, Minnesot: 

Transmitters, Amp 
fiers, Antennas, 
Rotators and 
Components 

51 M.C. Jones Co. 
Bristol, Connectict 

Power Meters S.W 
Bridges, dummy lo 



“Now That You've Had a Chance to Try 

the Lower Priced Transceivers ... Get 

My Terrific Trade-In Quote on the 

Ultimate ... COLLINS KWM-2!" 
FERRY STERMAN 

W9D1A, Owner 

We at AES are loudmouths—so we natu- 

rally put in the Big Squockbox. The KWM-2 

is not only the best dollar investment, but 

it makes a darned good arm rest when 

flying the company plane. 

Watch for W9DIA Mobile from his plane. 

LOOK FOR OUR BIG RECONDITIONED =—— oo oy 
EQUIPMENT AD IN THIS ISSUE OF CQ. IMPORTANT! Send cil: Mcikecaare nes 

Inquiries To: Terry, W9DIA at our Milwaukee 
store, ¢/o Department (C) 

AMATEUR ce ! have to trade________{what’s your deal?) 1 

STAY ON THE AIR PLAN 
Not only will | give you a terrific trade-in allows 

> ELECTRONIC 
ance, but you can keep your equipment until you®. E 
receive your shipment. 

MILWAUKEE 8, WIS. 
3832 West Lisbon Ave. ¢ Phone We. 3-3262 
Hours: Monday and Friday, 9 AM. to 9 P.M. 
Tuesday, Wednesday & Thursday, 9 A.M. to 5:30 P.M. 

’ Saturday, 9 A.M. to 3 P.M. 

Ship Me: 

| enclose $________ and _ will pay balance 

O1c.0.D. [1Year [)2Years []3 Years H 
(10% deposit) 
If ordering on terms, please list following infor- 
mation on separate sheet and enclose with this f 
order: Name, address, age, married? children? 
Employed by? Salary? How long? Own or wite I 

CHICAGO 31, ILL. 
6450 Milwaukee Ave. « Phone: Ro. 3-1030 
Hours: Monday, Wednesday & Thurs., 12 P.M. to 9 P.M. 

Tuesday & Friday, 12 P.M. to 5:30 P.M. 
Saturday, 9 A.M. to 3 P.M. 

Home? To whom renting? or buying from? Wife 
employed? Own car?—who buying from? Three 
to five credit references. The more information you 
give, the faster we can PREYS your credit. | 

\ EVEN IF YOU'RE NOT ORDERING 
| TODAY, SEND ABOVE INFORMA- 
TION FOR ATTRACTIVE CREDIT CARD 

ORLANDO, FLA. 
: NAME 

23 Azalea Pk. Shop. Ctr. * Phone 277-8231 [yaaa 
Hours: Monday, Tues., Thurs. & Friday, 1 P.M. to 9 P.M. 

Wednesday, 1 P.M. to°5:30 P.M. : GURY ee ee ee ASS TATE 
. Saturday, 9 A.M. to 5:00 P.M. [Check for latest reconditioned bulletin. 

he RH Oo HF ES EE 

For further information, check number 41, on page 158 
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NOW IN 

HOUSTON 
The complete amateur supply house featuring all 

name brands. 
Terms — Trades 

ELECTRONIC EQUIPMENT & ENG. CO. 
1823Walker CA 4-5651 

Jack Castleberry K51IBT, Mgr. 

ATKINSON & SMITH INC. 
Buys — Sells — Trades Everything* 

*(XYL’S Excluded) 

20 BROAD ST., EATONTOWN, N. J. 

eTTVTIUTLULUU LLU ULL LULU ULC LUELLA LLC LLC be 

FAST SERVICE, HIGH TRADE-INS, LOW FINANCE RATES! 
We offer a complete line of new and reconditioned equipment 

as well as repair work. 
Whether you want to trade it, or fix it, get our quote first! 
Our staff are active amateurs, trained to help you with 

today’s needs. 
Write for latest used equipment list and information sheet. 

Frank Gilmore, K@JPJ Manager 

REED AMATEUR SUPPLY 
= Boonville and Brower Springfield, Missouri 
EMM MMMM MMM LAMM 

GRAHAM ELECTRONICS 
hoosier ham headquarters for a 

quarter of a century 

long trades — easy terms 

INDIANAPOLIS, INDIANA 

(=/HONIER|= 
LINEARS NOW IN STOCK AT A. E.S. 

BANDIT 
2000 A 

(2000 watts PEP) 
$575.00 

Only $5 Down 

$2056 (sé months) 

NEW Medium POWER SUPPLY 
Power Linear for L 1000A abe 1000A $186.00. 

watts PEP) $5 D. 
$299.00 55 a month $5 Down $6 (36 months) $]061 a month ” 

(36 months) 

PLUS TERRY'S TERRIFIC TRADE- IN DEAL 

To order ee: coueem Fan otha? A.E.S. 
ads in this magazine 

AMATEUR ELECTRONIC SUPPLY 
3832 West Lisbon Ave., Milwaukee 8, Wis. 

For further information, check number 42, on page 158 
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52 

353 

54 

55 

ait 

58 

59 

60 

6 i 

63 

64 

65 

66 

Knight Kit 
100 No. Western Ave. 
Chicago 80, Ill. 

Transmitters, Receivers, 
Test Equipment, 
Accessories 

Knights, James Co. 
Sandwich, Ill. 

Crystals 

Kolin Engineering Co. 
Box 357 
Bronxville, N.Y. 

Transistorized noise 
limiters 

Herb Kreckman Co. 
Cresco, Penna. 

Vertical Antennas 

L.W. Electronic Labs. 
Route 2 
Jackson, Michigan 

VHF Transmitters, 
Converters 

Lafayette Radio 
111 Jericho Turnpike 
Syosset, L.[., N.Y. 

Receivers, Transmitters, 
Accessories, Test 
Equipment, Components 

Lampkin Laboratories, 
nc. 

Bradenton, Florida 

Frequency Meters 

Master Mobile Mounts, 
Inc. 

1306 Bond Street 
Los Angeles 15, 

California 

Mobile Antennas, 
Mounts, Coils, Field 
Strength Meters 

McCoy Electronics Co. 
Mt Holly Springs 
Pennsylvania 

Crystals and crystal 
filters 

Millen Mfg Co., Inc., 
James 

150 Exchange Street 
Malden 48, Mass. 

Transmitters, Ampli- 
fiers, Power Supplies, 
Component Parts, 
Laboratory Test 
Equipment 

2 J W. Miller Co. 
5917 South Main Street 
Los Angeles 3, 

California 

R.F Coils and I.F. 
Transformers 

Mini-Products, Inc. 
1001 W 18th Street 
Erie, Penna. 

Antennas 

Mor-Gain 
P.O. Box 6006 
Alexandria, Virginia 

Antennas 

Mosley Electronics, Inc. 
8622 St. Charles Rock 

Road 
St. Louis 14, Missouri 

Antennas, Receivers 
and Accessories 

Mobiliers 
Box 128 722 Main 
Coshocton, Ohio 

Lightweight Headsets 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

Multi-Elmac Co. 
214 70 Coolidge H' 
Oak Park 37, Mich 

Mobile Transmitte: 
and receivers 

National Radio 
Company, Inc. 

61 Sherman Street 
Malden, Mass. 

Receivers, Transm 
Component Parts | 

New-Tronics Corp. 
Div. of Automatic . 

Radio 
3544 Vega Avenue | 
Cleveland 13, Ohio 

; 

Antennas, Assernb 

P & H Electronics, 
424 Columbia 
Lafayette, Indiana 

Transverters, Amp 
fiers, Test Equipm 

Pacific Plantronics, 
P.O. Box 604 
Santa Cruz, Cal. 

Lightweight Head- 
phones Sets 

Pennwood-Numec 
Company 

7249 Frankstown 4 
Pittsburgh 8. Penn 

Clocks, Timers 

Penta Laboratories, 
314 North Nopal ‘ 
Santa Barbara, C 

Transmitting Tube 

Petersen Radio 
Company, Inc. | 

2800 West Broadw 
Council Bluffs, Iov 

Crystals 

Polytronics Labs., 
88 Clinton Rd. 
West Caldwell, N 

Transceivers 

Premax prsaicen | 
Div. of Chisholm- 
Ryder Co., Inc, 
6225 Highlands eS 
Niagara Falls, N 

AntennasAntennn 
Equipment 

RCA Electronic 
ponents & Devi 

Harrison, NJ. 

Electron Tubes 

Radio Industries, | 
1307 Central Aver 
Kansas City, Kans 

Amplifiers, Antent 
Rotators 

Radio Publications, 
Wilton, Conn. 

Books 

Rider Publishing, 
John F, 

116 West 14th Stre 
New York 11, N 

Books 

oe Manatact: 
oO. 

116 Limestone, Be 
Peoria 5, Illinois 

Towers and Acces 

Rotron Manvfact 
Company, Inc. 
Hasbrouck Lane 
Woodstock, N.Y. 

Cooling Devices 



“BECAUSE WE'RE STILL NOT THE LARGEST 
COLLINS DEALER WE HAVE TO GIVE YOU A 

BETTER DEAL AND MORE PERSONALIZED SERVICE” 
Before You Buy Collins Wit: Get Our Deal! a Trade-in 

-¥ Guaranteed Personal Service— Working Collins displays in all our 
all our male and some of our female three stores. Shown here is the complete 
employees are licensed active hams Collins station at our Chicago store. 

-¥ Sales and Service Personnel Collins 
_ Factory-Trained 
_¥ Full 36 months to Pay 

$5 or Your Trade is Your Down Payment 

Large Stocks Assure Immediate 
Shipment 

DOC, W 9H JS, manager of 
our Chicago store and STEVE, 

W 9EAN, manager of our Milwaukee 
store hold daily 6 and 2 meter SSB 
Q $ O's 90 miles apart using Collins 

62S-1 SSB converters. 

COLL 

CHICAGO HAM WINS 75S3 

Here is Howard S. Wayman, W9GVA, 6760 N. 
lonia Ave., Chicago, Illinois, accepting the 
75S3 Receiver he won at the Big Open House 
held recently at Chicago Store. 

i aR aa i WI, eh Pe Ni 
ee nce 

IMPORTANT! Send all Mail Orders and 
Inquiries To: Terry, W9DIA at our Milwaukee 
store, c/o Department (C) rh 

Get Our Quote Today, No Obligation | 

ferry: | want: to). buy2= 3s eee 

| have to trade _____ (what's your deal?) I 

STAY ON THE AIR PLAN fom 
Not only will 1 give you a terrific trade-in allow- 
ance, but you can keep your equipment until you | 
receive your shipment. es 

AMATEUR 
ELECTRONIC 

Ship Me: 

| enclose $______ and _ will pay balance 

Oc.0.D. ([1Year ([]2 Years [13 Years | 
(10% deposit) 
If ordering on terms, please list following infor- 
mation on separate sheet and enclose with this fj 
order: Name, address, age, married? children? 
Employed by? Salary? How long? Own or Rent 
Home? To whom renting? or buying from? Wife fj 
employed? Own car?—who buying from? Three 
to five credit references. The more information you 
give, the faster we can approve your credit. | 

MILWAUKEE 8, WIS. 
3832 West Lisbon Ave. * Phone We. 3-3262 
Hours: Monday and Friday, 9 A.M. to 9 P.M. 
Tuesday, Wednesday & Thursday, 9 A.M. to 5:30 P.M. 

Saturday, 9 A.M. to 3 P.M. : 2 

CHICAGO 31, ILL. 
6450 Milwaukee Ave. ¢ Phone: Ro. 3-1030 
Hours: Monday, Wednesday & Thurs., 12 P.M. to 9 P.M. 

Tuesday & Friday, 12 P.M. to 5:30 P.M. 
Saturday, 9 A.M. to 3 P.M. \ EVEN IF YOU’RE NOT ORDERING : 

\ TODAY, SEND ABOVE INFORMA- 
TION FOR ATTRACTIVE CREDIT CARD 

q 
ORLANDO, FLA. et I 

23 Azalea Pk. Shop. Ctr. ¢ Phone 277-8231 5 
ADDRESS 

Hours: Monday, Tues., Thurs. & Friday, 1 P.M. to 9 P.M. 

Wednesday, 1 P.M. to 5:30 P.M. CITY STATE 

- Saturday, 9 A.M. to 5:00 P.M. L} Check for latest reconditioned bulletin. 
he Dm ee Ee 

For further information, check number 43, on page 158 
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CHECK THESE PRICES 
HALLICRAFTER 

NATIONAL 

HRO-60 ...Used, 7 coils 
HRO-50 ....Used, 5 coils 

HAMMARLUND 

[nei i7s( Raa 2 ee ce ae NOW. Suse cco iyuities: sereneninn $239.95 

POLYTRONICS 

2 Meter ....,.... te $299.00 
6 Meter ......... 
CB Transceiver ... 

Transistor Ignition 
Vibrasonics 

RADIO 
PRODUCTS SALES INC. 

1501 SO. HILL ST., LOS ANGELES 15, CALIF. 

Richmond 8-1271 

For further information, check number 44, on page 158 

Largest Stock of Amateur Equipment in the 
Southwest. 

Check with us for quotes 

Walt W5ZYA 
AMATEUR ELECTRONICS, INC. 

2802 Ross Ave. Dallas, Texas 

it’s the only ham store in MAINE... 

DOWN — EAST HAM SHOP 
57 Main Street Lewiston 

come in and ask for George Nichols WIMFJ 

yaa 

GRAHAM RADIO INC. 
New England’s Only Exclusive 

Amateur Radio Outlet 
WE BUY, SELL, TRADE, SWAP 

RENT, INSTALL, BUDGET, AND SERVICE 
HAM EQUIPMENT 

505 Main St., Reading, Mass., Tel. 944-4000 

RENO RADIO CoO. 
FOR ALL YOUR HAM NEEDS. ALWAYS A GOOD STOCK OF 
NEW AND USED “'GOODIES.’’ MAIL ORDERS AND IN- 
QUIRIES PROMPTLY HANDLED. 

1314 BROADWAY, DETROIT 26, MICHIGAN 

WO 2-6852 
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Seco Electronics, Inc. 
5015 Penn Avenue So. 
Minneapolis, Minn. 

Test Equipment and 
Accessories 

Shure Brothers, Inc. 
222 Hartrey Avenue 
Evanston, [llinois 

Microphones & Head- 
sets 

Sideband Engineers 
Inc. 

Rancho Santa Fe, 
California 

ssb tranceivers 

Skylane Products 
406 Bon Air 
Tampa 10, Florida 

Quad Antennas 

Sonotone Corp. 
Electronic Applications 
Div. 
Elmsford, N Y. 

Microphones 

Sonar Radio Corpora- 
tion 

73 Wortman Avenue 
Brooklyn 7, N.Y. 

Transceivers 

Space Raider Antennas 
1076 East Walnut 
Pasadena, Calif. 

Antennas 

Sprague Electric Co. 
235 Marshall Street 
North Adams, Mass. 

Resistors, Capacitors, 
Transistors, Ignition 
Noise Suppression Kits 

Supreme Electronics 
Inc. 

Front & Main Sts. 
Upland, Pa. 

Towers, ssb transmitter 

Swan Engineering Co. 
Oceanside, California 

Transceivers 

Sylvania 
730 Third Avenue 
New York 17, N_Y. 

Electronic Tubes 

Tapecode 
Langhorne, Pa. 

Code Instruction 
Courses 

Tapetone, Inc. 
10 Ardlock Place 
Webster, Mass. 

VHF Transmitters and 
Converters 

Technical Material 
Corporation 

Mamaroneck, NY. 

Receivers, Transmitters, 
and accessories 

Tecraft Sales Corp. 
Teterboro, N.J. 

VHF Converters & 
Transmitters 

Telex, Inc. 
1633 Eustis Street 
St. Paul 1, Minnesota 

Head Sets 

Telrex, Inc. 
Asbury Park 2, N.J. 

Antennas, Rotators and 
Accessories 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

113 

114 

5 Euphonics 

Texas Crystals 2 
1000 Crystal Drive 
Ft. Myers, Florida 

Crystals 

Topaz Transformer 
Products, Inc. 

3802 Houston Stree 
San Diego 10, Calif 

Power Supplies 

Triad Transformer 
Corp. 

4055 Redwood Ave. 
Venice, California 

Transformers and 
Chokes 

Tri-Ex Tower Corp 
127 E. Inyo Street | 
Tulare, Calif. 
Towers and Access‘ 

Turner Microphone! 
925 17th Street, N.E 
Cedar Rapids, Tow 
Microphones 

U.S. Crystals, Inc. 
142 S. LaBrea Ave 
Los Angeles 19, C . 

Crystals 

United Transform 
Corp. 

150 Varick Street 
INDY 13; INEYS 

Transformers and 
Chokes 

University Loud- 
speakers, Inc. 

80 South Kensico 
White Plains, N.Y 

Microphones, Lou 
speakers 

Utica Communicat 
Corp. 

2917 W. Irving Par 
Chicago 25, Il. 

Transceivers 

Vibroplex Compan 
Inc., The 

833 Broadway 
NEYe Se Nays 

Keys 

Waters Manufactv 
ne. 

Wayland, Mass 

Station Controls, 
Dummy loads, an 
accessories 

Webster Manufact 
317 Roebling Road 
San Francisco, Ca 

Mobile Antennas 

Whippany Laborat 
Inc. 

1275 Bloomfield A 
West Caldwell, N.J 

VHF transmitters 

World Radio 
Laboratories 

3415 West Broadw 
Council Bluffs, Io 

Transmitters and 
Accessories 

The Datak Corpora 
63 71st Street 
Guttenburg, N.J. 

Electronics letterin 

173 West Madison 
Street 

Chicago 2, llinois 

Microphones 



5 ae 0 at. KILOWATT MOBILE (Or Fixed Ss Pittire_——4- LINEAR AMPLIFIER 

1000 WATTS PEP POWER INPUT — 10 THRU 80 METERS. SINGLE KNOB TUNING — 
PRESET 50-70 OHM LOADING. SIX 12JBé6s IN GROUNDED GRID — LOW TUBE 
REPLACEMENT COST. BUILT IN ANTENNA SWITCHING TO TRANSCEIVER (LIKE P&H 
AR-1). CHROME PLATED CABINET 3” x 12” x 15” — TOTAL WEIGHT ONLY 15 LBS. 
ILLUMINATED METER — MEASURES PLATE INPUT, RF OUTPUT. EASILY DRIVEN WITH 
MOST PRESENT DAY EXCITERS/TRANSCEIVERS. REQUIRES 900-1200 VDC AT 500 

> Pe one — 1 AMP PEAK. PUTS YOUR MOBILE SIGNAL ON A PAR WITH FIXED 
AVAILABLE NOW THRU YOUR DISTRIBUTOR. 

’ MODEL LA-500M LINEAR AMPLIFIER................00000- $189.95 
| MODEL PS-1000 POWER SUPPLY FOR 115 VAC OPERATION... . $119.95 

MODEL PS-1000B POWER SUPPLY FOR 12VDC OPERATION..... $179.95 

424 COLUMBIA STREET 
‘LAFAYETTE, INDIANA 

© 55 ELECTRONICS, INC. / 

RECEIVER MODEL HE-80 
DELUXE 8-TUBE COMMUNICATIONS RECEIVER 
_ MODEL HE-30 SES SS es 

7995 
$5 MONTHLY 

On Easy Pay Plan imported 4 < 
@ Tunes 550 KCS to 30 MCS in Four Bands @ Built-In 

Q-Multiplier for Crowded Phone Operation @ Calibrated 
Electrical Bandspread @ Suverheteradyne Circuit @ Stable 
_ Oscillator and BFO for Clear CW and SSB Reception @ Built-in 

Edgewise S-Meter 
~ Sensitivity is 1.0 microvolt for 10 db. Signal to Noise ratio. 
Selectivity is +0.8 KCS at —65db with Q-MULTIPLIER. 

" Available in a semi-kit version with all major components 
" premounted. Model KT-320 — only 64.95 Complete 

12950 
- $7 MONTHLY 

| of =. = ported 0" Easy Pay Plan 

@ Dual Conversion on 6 Meters @ 5-Bands: 550KC-54MC 
@ Product Detector Circuit for Improved SSB Reception 
e Senarate BFO and Q-Multiplier Circuits (can be used 
simultaneously) @ Crystal Calibrator @ Efficient Super- 
heterodyne Circuit @ Effective Automatic Noise Limiter 
@ Voltage Regulated Power Supply 

’ Features outstanding sensitivity, Q-Multiplier selectivity 
and electrical bandspread, makes a handsome addition to 
your ham shack. Calibration crystal is sold optionally. 

ap Ge Ge Ge Ge Ge GD 2 ee ee ee 

"LAFAYETTE MAIL ORDER fl LAFAYETTE RADIO ELECTRONICS | 
& L. I. SALES CENTER Send for g Dept. CK-3 P.O. BOX 10 rl 
111 Jericho Turnpike, : SYOSSET L.1., N.Y. 11791 
Syosset, L.I., N. Y. Big New CO Please send me new 1964 Catalog 640 4 

—— OTHER LOCATIONS ——— 422 page | 1 Ship Stock No, ......... Distsietes enclosed, | 

Jamaica, N.Y. Newark, N. J. NAMEWe rb icdie ee raat pels eter Scarsdaié, N.Y. Plainfield, N. J. 1964 Catalog i 
lew York, N. Y. Paramus, N. J. | IDDRESS sr a oiivacac sth rescues Viocescaacnesatactahnsenetenatens | 
Bronx, N. Y. Boston, Mass. 

Natick, Mass. | he) ee emer arent ZONE ........ STATE ...cccccesssee | 

For further information, check number 46, on page 158 
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BIG SAVINGS 
vom HAM GEAR 
TRADE-INS ACCEPTED | TIME PAYMENTS 
On Ham Gear, CB Marine Up to 24 months 
Electronics & Hi-Fi equip. to pay 

PARTIAL LIST OF DEMOS WITH 90 
DAY PROTECTION POLICY ON PARTS 

National NC-270 $165.00 Hallicrafters SX-100 
Gloke Sidebander 69.50 plus Spkr. ....... $175.00 
Globe Chief .......... 39.95 Hallicrd trove SX-110 99.50 
National NC-98.... 74.95 Hammarlund 145 169.95 

Heathkit AT-1........ 19.95 

We are one of the largest retailers of Ham Gear, C.B., 
Marine Electronic and Hi-Fi equipment. Complete lines 
of new equipment of almost all manufacturers are 
carried in stock. 

WE WILL BUY FOR CASH 
Your used Ham, C.B., Marine 
Electronics, and Hi-Fi equip. 

High prices paid! 

Mail orders filled promptly. 20% deposit required. Bal- 
ance C.O.D. Many other specials available. Send us 
your requirements and get our quotation. 

AIREX RADIO CORP. 
SS 

85 QS Cortlandt St., New York 7, N. Y. 
WOrth 4-1820 

ERAT SLES LTE LT DIESE RE ETE EE 
For further information, check number 47, on page 158 

f ii 
2 “se 

BUY THE BEST RECONDITIONED 

UNITS FROM WRL AND SAVE 

Right price, best value e Two-week home trial 

e Full 90-day guarantee « 90-day return priv- 

ilege towards new equipment 

Free WRL 1964 catalog and latest Ble 
Book teconditioned list. 

WORLD RADIO LABORATORIES 

3415 West Broadway, Council Bluffs, Iowa 

Phone 328-1851 
For further information, check number 48, on page 158 
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a program aimed at utilizing the informati 

} 

Project Interference [from page 67] 

3000 range. If frequencies carrying the mos 
useful communications are accentuated in ; 
transmitter without exceeding 100% modula 
tion, the effectiveness of the transmitted signal 1 

correspondingly increased. 
An important factor controlling the bandwidtl 

of the modulating signal is the microphone. Th 
high-frequency limit of a microphone usuall 
is determined by its application. A “hi-fi” mik 
may have a high-frequency limit of 15,000 c.p.s 
or more. This, however, is not at all desirabl 

for communications work where the 3000 t 
15,000 c.p.s. output is contributing nothing t 
the intelligibility and is helping to broaden th 
transmitted signals bandwidth. 

Microphones intended for communicatio 
work are designed to inherently limit frequenc: 
response to the 300-3000 c.p.s. range while a 

tenuating signals beyond this range. Such micra 
phones are strongly recommended for all ama 
teur phone work, both a.m. and s.s.b. 

Thus, we can summarize by saying that i 
order to achieve the standard signal bandwidt 
of 6 ke for a.m. and 3 ke for s.s.b., one or mo 
of the following methods must be used: Inst 
an audio bandpass filter with 300-3000 c.p.s 
bandwidth, use a limited response microphoné 
or use a speech amplifier which has been tailore! 
to give best response in the communication 
range. 

Signal Quality Standards 

Much difficulty has been encountered in crit 
icizing and correcting poor phone signal 
mainly because a firm set of standards is n 
available on which to base comparisons. 

As a result of much on-the-air discussion 
well as research in various technical publication 
the following broad standards were establisheg 
They represent the bare minimum of sign 
quality. Most items seem routine enough, b 

unfortunately they are overlooked often enou 
to cause trouble. 

A.M. Signal Quality Standards: Not ov 
100% modulation; not over 6 ke bandwidth; 

audible hum or carrier; no f.m. of carrier; min 

mum of drift; minimum of entraneous back 
ground noise. 

S.S.B. Signal Quality Standards: Not over 

ke bandwidth; minimum of drift; 50 db or mor 

carrier suppression; 40 db or more unwante 
sideband suppression; odd-order distortion prog 
ucts 35 db down at output of exciter; 30 
down at output of final amplifier; spurious si 
nals 50 db or more down from peak output. 

These signal quality standards were found 
be acceptable when discussed with many am 
teurs, and, based on past performance, the ave 

age amateur transmitter is quite capable 
achieving this performance. 

Part III of “Project Interference” will discu 

gathered in Parts I and II to effect a “refor 
on the amateur bands. 

[To Be Continued] 



fou cant peat Our 
PERSONAL SERVICE 

LET ME QUOTE YOU ON THE 

BRAND NEW 
‘SX-1 17 RECEIVER AND HT-44 TRANSMITTER 

WITH TRANSCEIVE FEATURES 

PHenry W@ARA 

Butler, Mo. 
Rehard 9-3127 

— ee eS ee 

a. 

We can supply all Hallicrafter 
equipment. Write us for 

prices, information and 
special trades ns: 

ie 

A-1 RECONDITIONED EQUIPMENT 
Nearly all makes and models. Big savings! 15 day trial—90 day 
Warranty. 90 day full trade back on new apparatus. Write for Bulletin. Ted Henry Wé6U0U 

Los Angeles 
GRanite 7-6701 

Other Hallicrafter 
equipment... 
HT-32B SSB Transmitter ....725.00 

SSB Transmitter ..... 495.00 
-3 
-37 
-40 AM-CW Transmitter. 109.95 
a K Kit form of above.... 89.95 

WORLD'S 
BEST TERMS 
e Only 6% a year finance cost 
e 20 months or longer to pay 

H 
H 
H 
H 
H 
SX-100 General Coverage 

e@ Only 10% down (or your trade-in as fea are ee 
down payment) Receiver 

‘ i 5 aah: SX-110 General Coverage 
e No finance charges if paid within 90 Rocelver 50.cittaeucnenc 169.95 

SX-!{1 Ham Band Receiver. 279.50 
days SX-115 Ham Band Receiver.599.95 

e Reduced charges if paid off ahead of SE ates i aie Bt 
time 

Walt Henry, WA6RNB 
_ Anaheim, Calif. 
_ PRospect 2-9200 

e You get more flexibility of financing 
in the future (such as_re-financing) 
because we finance our terms. 

Write, phone or visit cilfick 
store today! 

Inquiries & orders from 
military men and ofhers 

outside USA wanted. 

931 N. Euclid Ave, 

Anaheim, Calif. Butler 1, Missouri 

11240 W. Olympic Blvd. 

Los Angeles 64, California 



“Your Friendly Supplier” 
OFFERS 

ROR 
ASPECIAL &-\@ 
PL-259 — 10 FOR $3.20 

REG. NET .58 ea. 

SAVE $2.60 

For Prepaid Shipment; 
Order Stock #25932 

“Used Equipment November Special” 

Johnson Challenger $90.00 

National NC-98 $85.95 
WRITE FOR LATEST COMPLETE LIST 

Evans RADIO 
P.O. BOX 312 CONCORD, N. H. NE 

603- i 53358 

For further information, check number 50, on page 158 

TWO-WAY RADIO COMMUNICATIONS 

“Everything for The Amateur” 
MIKE WA2UXX JOE WA2PJM 

Glbraltar 7-3660 

232-236 Hylan Blvd., Staten Island 5, New York 

134 e 

“LOUD NOISY AMATEUR” 
JOHN IVERSON COMPANY 

North Dakota’s Only Ham Store 
We Are Closer By Far 

216 2nd St., S.W., Minot, North Dakota 

THANKS MICHIGAN HAMS! 

Although we are the newest amateur 

supplier in the state your fine support has 

made us the largest! For this we are grateful 

and humble! Serving your interests even bet- 

ter will be our continued goal! 

Bill WA8FCL, Dick WN8ECG and Joe W8VSK 

RSE HAM SHACK 
a division of 

RADIO SUPPLY & ENGR. 
90 SELDEN AVENUE, DETROIT, MICHIGAN 

CQ e November, 1963 

Sideband [from page 93] 
chief operator at HVICN and we accepted will 
alacrity the opportunity to meet one of the mos 

famous DX station operators in the world. 
So one evening shortly afterwards, we wer 

seated across from Domenico in the company 
of Bil Harrison, W2AVA; Trav Marshall 
K9EBE of the Hallicrafter Company; Arn 

Trossman, W2DTJ, Editor of CQ; Ben Snydet1 

W2SOH; Urb Le Jeune, W2DEC, DX Editor o 

CQ; Neal Latorraca, KIJMN, Domenico’s in 

terpreter; Bob Finlay and Bob Finlay Jr. 
WB2HSF. 

Domenico, tall, sandy haired, with a rea 
smile, made a hit with every ham he met in hi 
week long tour of New York, Chicago, Detroi 
and Hartford. Imagine the surprise among th 
DX’ers attending the Hamfesters’ Picnic in Chi 
cago when they suddenly became aware tha 
HV1CN was among those present! Surrounde 
by hundreds anxious to talk with him, Domenic, 

revealed that he was born in the same hous 
that Marconi had lived in! Numerous hot dog 
later, he spent the evening at the home ca 
W9TO, Jim Hicks, the designer of the “TO 
Keyer and the following day toured the exter 
sive Hallicrafter laboratories and manufacturin 
facilities. 

Looking back, we find that we have con 
pleted 44 columns totalling uncounted tho 
sands of words since we first began writing th’ 
column in April of 1960. We have seen a 
grow from the days of “homebrew” to oa 
upon pages of advertisements featuring nothin 
but sideband gear. We have watched the dev 
opment of the transceiver—that fabulous instr 
ment which replaces the cumbersome equipme 
that graced the basement or the attic—maki 

possible the “ham shack” in the den or in a 
part of the house. 

However, this is to be our last column for CG 
We have enjoyed writing it for you; we ha 
made many new friends during its tenure; 
look forward to talking with them on the 
and at Hamventions and we shall continue 
work for the advancement of Sideband and H 
Radio in any way we can. 

73, Irv and (J I and Dorothy, Re ee K2HEA/K2M 

220 Mc Preamp. [from page 111] 
As mentioned above, out of curiosity, t ——o 

ARR-2 unit was tried in front of the regul 
220 me station converter in place of the norm 

two stage 416B preamplifier as used on this ban 

It is not as good as far as signal to noise ratio | 
concerned, compared to the 416B’s, but the d 
ference is not nearly as much as was anticipate 

The selectivity is excellent and should clear 
any spurious stuff from TV or f.m. statiot 
nearby in case trouble is experienced along t 

\ line. 

Now back to that old ARR-1 job—you kno 

taking a second look at that thing again, it j 
may be possible to substitute 8058’s for tho 
acorns. It just might be. 



rea Code 215 CApital 4-1740 Area Code 215 TUrner 7-7350 

Top Trades on HALLICRAFTER From 

W3BAH 
Buy At HAM BUERGER’S 

“HAM” BUERGER | 

7 Gy ae Equipment Distribictor 

RICES MILL ROAD AT GLENSIDE AVENUE * WYNCOTE, PA., U.S.A. 

IN STOCK... 

THE COMPLETE 

HALLICRAFTERS LINE 

HT-32B SSB Transmitter ......$725.00 
HT-33B Linear Amplifier 5 
HT-37 SSB Transmitter ........ 495. 
HT-40 AM-CW Transmitter.... 109.95 
HT-40K Kit form of above...... 89.95 
HT-41 Linear Amplifier .......... 395.00 
SX-100 General Coverage 

TROCELVERR eee. nk, eee ees 325.00 
SX-101A Ham Band Receiver 445.00 
SX-110 General Coverage 

FROCOLVOE! pce stetemnc sien eee 169.95 
SX-111 Ham Band Receiver.... 279.50 
SX-115 Ham Band Receiver.... 599.95 
SX-117 Ham Band Receiver.... 379.95 
SX-140 Ham Band Rec 

(S0EG)) CO etree eoneateses 124.95 
SX-140K Kit form of above.... 104.95 

Eight-band capability—full coverage provided for 80, 40, 20, 15. meters plus WE GIVE 
one segent of 10M. Front panel controls: Tuning; Band Selector; Final Tuning; 
R.F. Level; Mic. Gain; Pre-Selector; R.I.T.; Rec. RF Gain; AF Gain; Opera- 
tion (Off/Standby/MOX/VOX); Function (CW, USB, LSB); Cal. General: 
Dial cal., 5 kc; 100 ke crystal cal.; WFO tunes 500 kc; 18 tubes plus volt. reg., 

10 diodes, one varicap. Rugged, lightweight aluminum construction (only 1712 
Ib.); size—6%2” x 15” x 13”. Transmitter Section: Power input—150W P.E.P. 

SSB; 125W CW. Carrier and unwanted SSB suppression 50 db. Receiver 

Section: Sensitivity less than 1 uv for 20 db. signal-to-noise ratio. Audio output 

2W;; overall gain, 1 uv for 4%2W output. 6.0-6.5 1st I.F. (tunes with VFO). 1650 

ke 2nd I.F. 

Bee ree Soel cule: “109.30 Amateur Net #6500 
MR-150 Mobile Mount 

For further information, check number 51, on page 158 

EASY TO LEARN CODE 
It is easy and pleasant to learn or increase 

LEARN ELECTRONICS speed the modern way—with an Instructograph 
Code Teacher. Excellent for the beginner or 
advanced student. A quick, practical and de- 
pendable method. Available tapes from begin- 

Prepare for the future asa technician ner’s alphabet to typical messages on all sub- 

. . * coe * jects. Speed range 5 to 40 WPM. Always ready, 
In communications, television, and in- no QRM, beats having someone send to you. 

dustrial electronics. Dormitory on cam- ENDORSED BY THOUSANDS! 

Pus. FREE placement service. The Instructograph Code Teacher literally 
takes the place of an operator-instructor and 
enables anyone to learn and master code with- 
out further assistance. Thousands of success- — 

INVESTIGATE IMMEDIATELY ! ful operators have ‘‘acquired the code’’ with the instrasteneanh Sys- 
tem. Write today for full particulars and convenient rental plans. 

Port Arthur College Port Arthur 
established in 1909 Texas INST UCTOGRAPH COMPAN 

471i SHERIDAN RD., CHICAGO 40, ILL. 
4700 Crenshaw Blvd.. Los Angeles 43, Calif. 
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VR ue 
he ae 

GET YOUR NEW 

SWAN 
SW -240 

NOW! 
Owner, W9DIA 

Low Monthly Payments 

ONLY $11.47 

3 YEARS TO PAY—ONLY $5 DOWN 
Terrific Trades on Single 

Band Swans — Or ANY Gear! 
Here’s all you pay each month after $5 Down Payment 

Ham Net 3 Years 
SWZ Olen urea etre yet ee eS $320.00 $11.57 
SW 12 DC Power Supply . 115.00 3.97 
SW 117 AC Power Supply 95.00 She) 

Reconditioned SWAN TRANSCEIVERS 

Models SW-120, SW-140, SWAB coo. $18995 
Yes—Now you can enjoy your new SWAN 

STAY ON equipment without going off the air. You 
THE AIR need not ship your trade-in in to us until 

you receive our shipment, and make sure 
PLAN that your new merchandise is in good 

working condition. 

AMATEUR 
ELECTRONIC 
SUPPLY 

3832 West Lisbon Avenue 
MILWAUKEE 8, WISCONSIN * WEst 3-3262 

VISIT OR PHONE—do not write—our branch stores 
(they have no mail order facilities) 

CHICAGO 31, ILL. ORLANDO, FLORIDA 
6450 Milwaukee Ave. 23 Azalea Park Sh. Center 

ROdney 3-030 Phone 227-8231 

Sk at 

ae a ae a ae ea ce a a ST Hg 

I IMPORTANT! Be sure to send all mail orders 
and inquiries to MILWAUKEE STORE, Dept. C 

3832 WEST LISBON AVENUE, MILWAUKEE 8, WISC. 

BSED UING Mur tgvettcatinandivaectestesersysctveCanniiriasties Pt aE SPAT eee 

| I enclose $.. «} I will pay the balance 

} 1 €.0.D. 1 year OO 2 years O] 3 years 

PAWN EES RHELS easspaten sSitay cee cae uyeuccounvexancredtall and want to trade 

' Ginieinsiatee . What’s your deal ? 

DSRS s-caraya chee seen tanepotuecOeeen Pens =) vaneodeuturunsetaran sauce -nefactnsesh aRCky cawetre reece 

PALACIOS Sid ca orrsniieventi ey nunantuatuneetapnr a ccosn euch ipuat coral sh unicsank Gee oaMi AR tee ONSEN 

OUGy Sete denasnarth assets teat Pada rssvyn State...... I 
0 Send reconditioned equipment and sale yulletin i 

fn eS ee JS ORS Jt tN nh St nes wa 

For further information, check number 52, on page 158 
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DX [from page 88] 

“Have just received my Heath Twins, as they a 
affectionally known, the HX-20 and the HR-20 so a 

now helping to put Malaya on the s.s.b. map as we 
There are a number of 9M2s on this mode, among tl 
more active 9M2CR, DQ, CM, GV as well as VS1JI 
MB, AU, BC and several others. Look for us on cv 
a.m.-s.s.b. on the 40, 20, and 15 meter bands in pz 
ticular and we would be most happy to give anyone 
contact or chat.’’ Thanks to John, 9M2JJ, for the abo 
letter. 

QTHs and QSL Managers 

AC3PT via W4ECI. 
ACS5A/AC4 via W4ECI. 
ACSA via W4ECI. 
AC7A via W4ECI. 
AP2AR via W8QWI. 
AP5GB via W4ECI. 
CP5EZ via W2CTIN. 
FORY/FC via HB9OTL. 
F9UC/FC via DL9PF. 
FP8AS via W2EQS. 
HS1L via W7YB. 
HS1P via W4CKB. 
HS1X via WA2WCB. 
HL9TD Set. R. L. Loar, 

Detachment B, 304th 
Sig. Bn (A), APO 970, 
San Francisco, Calif. 

HMIAP via K6QPG. 
HR2FG via W2CTIN. 
HZ1AMS P O. Box 7388. 

General Post Office, 
Ne Sook BY? 

JZOHW via W6DLN. 
KC6BO via W4YHD. 
KG6SA U.S. Coast 

Guard Station, Saipan, 
Marianas Islands. 

ex-PJ2AF via K4OGT. 
PXIKK via K2JFV. 
PXIMO via K2JFV. 
PYIMCC via WA6UZA. 
PY7AKW Box 1034, Re- 

cites P= Be Brazik 
PZICE via WINTH. 
TA2NK via DJ2NY. 
TU2AU Frank Smith, 

U. S. Embassy, Abid- 
jan, Ivory Coast. 

VK4JQ via W6HYG. 
VK4WV/VK4HG via 
VK2AGH. 

VP2AB James A. N. 
Brown, Box 340, An- 
tigua, B.W.I. 

VP2MM via K8ONV. 
ita via VE3FP: 

Lawrence / 
Purdy, 1407 Lockl 
Trail, Port Credit, O1 

VP7BC via W4CNS. | 
VP9FK Box 509, Ham 

ton, Bermuda. 
VS5CW via VSICW. | 
W4VGL/KG6 Cdr. 

East Section, Marc 
Is. APO 94, San Fr 
cisco, Calif. 

XWS8AL via K4KTR. 
YAIAN via DL3AR. 
YI2WS via SMS5CCE. 
YS1TA Box 517, San S 

vador, El Salvador 
ZB1IBX via W2CIN. 
ZD7BW via G3PEU. 
ZD8HB GMRD, B 

4187, Patrick AFB, F 
ZD8WF via W3PN. 
ZM7AD via K6ERV. 
3V8CA via W4YWX. 
5X5IU Box 355, Ka 

pala, Uganda. 

601ND Norman De 
bury, Box 397, Mo. 
discio, Somalia, Afri 

601WF Box 6, Moga 
cio, Somali Republi 

9AITAT via W4VPD. 
9LIJC ia WA4CXR, 

Chestnut St., Lexiv 
ton, N. C 

9Q5TH Box 2214, L 
poldville, Rep. 
Congo. 

9U5BH Box 81, Astri 
Ruanda; 

Two QSL managers report throwing in the to 
because of non-cooperation on the part of the DX s 

tion. They are K6EC, who has sent VR4CV all QS 
His QTH is Alan Viegas, Two Fifty Lodge, 250 Vict 
Parade, East Melbourne, Vic., Australia. WSVSQ Hh 
also closed the books on 4X4DH. Bruno has sent no lo 

160 Meters 

160 meter season 1963/64 starts with a ba 
. Opening wide in September. In an unusua 

early surprise opening, SN2JKO made a fir 
Nigeria/USA contact with WIBB, for W1B 
No. 72 country on 160, Other QSOs with W1 
were DLIFF for his first season’s crossi 
G3PQA, G3RAU, G3IGN, G3MYI, also ca 
thru. W2IU worked DLIFF, G3MYI, RB} 

OUV, IGW. W2IU was heard by S5N2JKO/4 
—the band was alive and signals very go 
VEIZZ/Jack and VE2UQ/Gordon made t 
first crossings of the season when they bo 
QSOd G3UOV July 24t4 and 25th. 

Many transatlantic G-QSOs were ma 
G3GRL/VEI1ZZ tested antennas, GRL peakil 



“'THE NEW RTTY : , iba af ele deel to me 
4 information. Loade equipmen HANDBOOK” Ge dinsteok eine schematics, adjustment procedures, op- 

erating procedures, etc. A valuable asset 

to both the beginning and the experi- 

enced RTTY’er. Special section on getting 

Started, all written by Byron Kretzman, 

W2JTP, a well known authority in the 

field. This book is a must for your library! 

Only $3.95. 

Radioteletype 

CQ Magazine 
300 WEST 43rd STREET 
New York 36, N. Y. 

SIRS: My check (money order) for $ 

is enclosed. Please send ________ copies of the 

“The New RTTY Handbook.” 

: Name 

HANDBOOK Address 

Byron -H. Kretzman City SSE ee 
New York City Residents Add 3% Sales Tax 

(ee ca ee ey 
es ee eee eee eee eee ee eee ee 

CQ Magazine 
300 West 43rd St. PVG ges 2 aes Soy 8 yon ole 
New York 36, N.Y. BFJEPNKy mGORZ) ) Canada & Mexico 

* TRANSLATED MEANS: bfjepnkhmgorz! 
Let’s face it. This doesn’t make sense. 
It also doesn’t make any sense if you 
don’t have your subscription copy of CQ 
waiting for you at your shack come the 
first of each month. Yes, CQ is your baby 
with the right formula. 

C] new 
Fininewel subscription to CQ, CLOSE dais D's Until. erehas tres Or IS GAG ARE o year 

Call, eoeewree 

PNGALCSSiiahate love. biarelaye te aisle leleie ulasete exersiess.4 OSA AARA DOES, 

FO be-sent tos Name. cece sccun esses epee afetetie eiecenisiais 

pee sere eee ewes e ceases eeen ss LULU, gee ee WIA ee nme 
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New York 7, N.Y. 

212 Dighy 9-4730 

For Your Ham Requirements Check Any 

Of Our Four Convenient Locations 

ARROW /rtectRONICcs, INC. 

900 Broad Hollow Rd., Farmingdale, L.I., N.Y. 

516 MYrtle 4-6822 

525 Jericho Turnpike 

Mineola, L.!., N.Y. 

516 Ploneer 2-2290 

225 Main St. 

Norwalk, Conn. 

203 Victor 7-5889 

65 Cortlandt St. 

TELETYPEWRITER 

51J-3 and R-390A RECEIVERS Teletype: 
28; Kleinschmidt: 

EQUIPMENT. coins 
#14, 15, 19, 26, 

TT4A, TT76, TT98, etc. Telewriter Re- 

ceiving Converter, etc. For general information & equipment 

list, write to TOM, WI1AFN ALLTRONICS-HOWARD CO., 

Box 19, Boston 1, Mass. RIchmond 2-0048. 

We buy equipment and tubes... . 
‘now. . 

WANTED Transistors, Tubes all types, Test 
Equip., Groun@Equip., PRC, GRC, TS, URM, 
UPM, Aircraft Communications & Navigation 
Equip. ELECTRONIC TUBES — Industrial, 
Special Purpose, Receiver-TV, Transistors- 
Diodes, Ste TEST EQUIPMENT, AIR- 
CRAFT & GROUND, COMM. EQUIPMENT, 
INTERNATIONAL SERVICE. Write or Phone 

Vv & H RADIO 
2053 VENICE, L.A. 6, CALIF. 

RE 5-0215 

57/89 on both vert and horiz. Known Qs0 
G3GRL/W2GGL, KQT, 1TX, BHQ; G30QT 
W2KQT. Then VP8GQ came on QSOing man 
W/VEs and peaking 589. Included were W1| 
BHQ, 2KQT, VE3EWY, AGK, who got 58§ 
from Peter. VP8GQ/G3GRL QSO, both givin 

each other 589 report. Following this, HR3H 
came on 569 clearly heard by many W/VEs bu 
having receiving troubles; believe no QSOs. 
memorable morning it was when W9PNE wa 

delivering 160 meter talk at DXCC meetins 
Chicago and not able to be on. W8GDQ als¢ 
attended that DXCC meeting. We expect to heat 
a lot from 5N2JKO this season. He has no 

| QSOd DLIFF, GI6TK, W1BB, W2KHT and 
other Europeans using 500’ long wire ant. only 

20 feet high. He is now working on an inverte 

V much higher. 
K1KSH/KS6, Gary roaming the S. Pacifi 

has QSOd W6MI, ex-6KIP and WI1BB i 
Guam and W1BB from Marcus. (Tnx to W1B 

for 160 meter info) 

Reciprocation 

Our Non-Reciprocal Licensing Policy is agai 
manifest in the refusal of permission for W/K 
Amateurs to accompany Harvey, VQ9HB, or 

the proposed DXpeditions to sundry Indian 
Ocean Islands under British control. Now is the 
time to again write your Congressmen support 
ing Senate Bill S.920 to correct this situation. 

73; Urb, W2DEG 

CASH MONEY IS WAITING FOR YOUR 

GOVERNMENT SURPLUS GEAR 
for quick action call 

. collect . . . TR 8-5222 ...ask for Ray, K2BBC. 

SPACE ELECTRONICS CO. 
218 WEST TREMONT AVE., BRONX 53, N.Y. 

416B-W.E. 
417A-W.E. .. 
404A-W.E. 

54 MIA AVENUE 

NEW GUARANTEED TUBES 
«$9.95 oe outta us 

Also many types not TEE Write for our prices, atone buying. 
We buy tubes, parts, test equipment and components. 

id-West Electronic Supply 
DAYTON 27, OHIO 

| 
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YOUR CALL LETTERS 

Engraved in black laminated 

plastie with white letters. 

Mounted on 6%” solid wal- 

nut base. $2.00 postpaid. 
* 

Central Products Co. 
Box 1002 Dept. A 

Kirksville, Missouri 

You Saw It First In CO)! 
CQ e November, 1963 

RTTY [from page 105] 

WOSV, pioneer RTTYer of St. Cloud, Minn. 
has become a Silent Keyboard. Bob will be re: 
membered for his motor driven tone standard 
described in the September 1956 rtTy Column 
K@KBH has moved to Riverside County, Calif 

K@OHZI of St. Paul, Minn., is on 52.60 f.m 
K@SBS of Omaha, Neb., is having problems with 
his W2JAV TU. (Can anybody local help?) 
WOIPY of Marshall, Minn., is on 20 meters. 

Comments 

Most of the techniques used by RTT Yers in the 

design of TU’s have been derivations of wire 
line telegraph and carrier practice. Lately there 

has been a trend towards the younger compute! 

techniques. The latest, and which we believe 
most significant, approach to TU design ha: 
been the “limiterless two-tone” method of Frank 

Gaude, K6IBE (RTTY, June °63, Sept. 63) 
Illustrative of the RTTYer’s typical approact 
of not just considering the theory, a country 

wide group has been trying out Frank’s ideas or 

the air. The results of this independent investi 
gation have been encouraging, to say the ver 

least. W6NRM has modified his Mark III/I\ 
TU (RTTY, Mar. ’63, Sept. °63). K8DKC 
W2PEE, W4MGT, KSAUM, and W5HCS are 
among those building and trying. You can reac 

their mail on 20 meters most any evening. 

73, Byron, W2JTI 



short on SPACE? CASH? 

let HARRISON help you live it up! 

\ 
i \ 

re 

O00 S 

For only 

17" 
a month 

ith the compact, new National NCX-3 
lere’s the newest and hottest transceiver on liberal allowance for your present gear, or a 
he market—a complete SSB/AM/CW sta- suitable down payment, a new National 
ion with a conservative 200 watts of SSB NCX-3 can be yours for 24 monthly pay- 

unch—at a price far less than you would’ ments of around $17.00. Terms are always 
Kpect to pay for National’s famed quality arranged to suit your convenience! 

nd performance! Want more dope on the NCX-3? Phone...or 

omplete coverage of 80, 40, and 20 phone’ drop acard to: Harrison Radio Corp., Dept. 
nd CW bands — including VOX or Push-to- A, 225 Greenwich St., New York, N. Y. 10007, 

alk, grid block break-in keying with adjust- or better yet, come on in with your old gear! 
ble release time, adjustable pi-network : 

utput, and all other features that mean so A Beli pe 
luch for your operating convenience and pe ee Pack—$119.50 
leasure. Backed up by a full year guarantee. AieiV Xtal Calibrate XCU.27 — $26.60 

nd, Harrison helps you to enjoy the best 

am gear now. For example, after a typical 73 Bel Harwyn W2AVA 

Mail orders carefully and promptly filled. 

225 Greenwich Street ¢ New York 7,'N. Y. *° BA 7-7922 
[Jamaica Store: 144-24 Hillside Avenue ° RE 9-4102], 

For further information, check number 54, on page 158 

November, 1963 e CQ e@ 139 



THE CQ HAM MART 
MOBILE HANDBOOK 

Anyone who tries to go. mobile 

without getting this book, should 

think twice before going ahead Bill 

Orr, W6SAI has put everything you 

need to know in this book, Build-its 

by the dozen . . . solutions to ignition 

problems, keeping the battery charged, 

noise . . . only $2.95 postpaid. 

COMMAND SETS 
This is a collection of re 

containing all of the availabli 

formation on the conversion o 

popular ““Command”’ transmitter! 

receivers into good ham transnm 

and receivers. Invaluable for Ne 

Technician, General, Advanced 

Extra class operators. 136 a 

pages, only $1.50 postpaid. 

SIDEBAND HANDBO 

Written by Don Stoner, Wo 

was almost one full year in the | 

aration of this terrific volume. | 

is not a technical book. It exe 

sideband showing you how tc 

along with it . . . how to keep 

rig working right . . . how to 

when it isn’t . . . and lots of 

to build-it stuff, gadgets, rece¢ 

adaptors, exciters, amplifiers. 

only $3.00. 

CQ LICENSE GUIDE 

212 pages of everything the Ama- 

teur must have to get his license 

and progress toward the general class 

ticket. Plus many additional pages 

of vital information for the ham 

operator. All this for only $2.50. 

| COWAN PUBLISHING CORP. 
Es See do pea a good | Book Division 

e of back issues o: . So we've 

looked back through the years 1945- 300 West 43rd Street 
52 and assembled all in one place New York 36, N. Y. 
the articles that have made a lasting | ANTENNA ROUNDUP $3.00 O 
tir. The i pope thee, coset ho [le ANTENNA ROUNDUP lccctteeqcccc conte R 
tie Ses ne a | ELECTRONIC CIRCUITS HANDBOOK... 3.00 [] 

eee ee UNLIGHTED GLOBE .........sssssssesseseeeeeeee 19.95 
sold out. The price is a mere $2.00. | ATLAS oO 

| COMMAND SETS .. 50 () 
THE NEW RT CODEPRECORD eke trcentcccteteteoee ee 3.50 ([) 

ty [ REGULAR LOG SHEETS (100)................ 1.00 ([] 
HANDBOOK | ssB LOG SHEETS (100) . 100 0 

A’ treasdry: OF vital and’ “hanl-iol ak HANNS INTERPRETER crcemctarorerea oO 
get” information. Loaded with equip- | TVI HANDBOOK wus ceenseccccncccccceccccccocceocs ey 

ment schematics, adjustment proce- i BINDER—YEAR WANTED L) 
dures, operating procedures, etc. A VHF FOR THE RADIO AMATEUR LO 
valuable asset to both the beginning | CQUANTHOLOGY. Vivicckicccccccecaucnscaateoente oO 

and the experienced RITY’er. Special | CQsANTHOLOGY, Ue aivcrcscccsetseveucesertnant jal 
section on getting started, all written i HI-Fl BOOK ......... Reetecescnwecesatcanas oO 

by Byron Kretzman, W2JTP, a well SIDEBAND HANDBOOK Bs oO 

known authority in the field. This | CQ LICENSE GUIDE ........cssssssssssssssseen 50 (1 
book . a must for your library! | SURPLUS SCHEMATICS HANDBOOK.... 2.50 (J 

Only $3.95. DX ZONE MAP... SeeRUREceettots Gesece ROSOO MEISE 
| NEW RTTY HANDBOOK... C 

VHF FOR THE RADIO DIODE SOURCE BOOK........ Oo 
AMATEUR USA-CA RECORD BOOK.........cscccssseoee oO 

You cat’. aford to. be: without “NEW” MOBILE HANDBOOK . wee eS. La 

this dynamic new handbook designed | SIRS: My check (money order) for oe 
With thé UVAIP« amateust tal tiny! is enclosed. Please send the following items to: 

Filled from cover to cover with all 

new and original construction materi- Name 

al presented so that you can under- I. Add 

stand it. Written by Frank C. Jones | Sige ee a ee a 
WO6AJF, nationally acclaimed for his | Cit Zz s 

Ity___§______ Zone tate 
VHF pioneering. Available now for 

only $3.50. New York City Residents add 4% Sales Tax 
=a 
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. AmecoAll Band Preamplifier, factory wired. Model PCL. 
, Covers all frequencies from 1.8 to 54 Mcs. Uses 2 Nuv.stors 

_ in cascode. The gain of the PCL txceeds 20 db. With full 
instruction sheet for installation in all HAM Receivers or 
Transceivers, as well as SW Receivers... 24.95 

® Ameco Transistorized Mobile Converter, Model CHT....$35.95 
® Ameco Bridge Indicator: Model BIU. ae 95; Model 
LEGS Senet Caine Ye be ‘ : .@ $9.95 
meAMECO TX-86 90 Watt Xmtr ooo vecceecccsecsecsctaces ~Sale $99.00 

- Ameco PS-3 AC Pwr Supply for TX-86 Sale $39.00 
Master Mobile Adjustable Loading | Coil: 16” overall. 
SPBRACAAL Labret erica eet SNC Ae Rs eae go cake es Sale $6.95 
Polycom || 4 Channel CB-X’ceiver. Good, used 
SOPs tat eRe ga 82 am Mes fot ho Sale $69.00 

®@ Johnson Viking Ranger II (factory wired). New cond. $295.00 
® Hallicrafter S-81 (150 to 173 Mcs.) VHF Recvr. | Sale $55.00 

Oil Capacitor: 2 Mfd. 7500 W.V.D.C. Mfd. by G.E. & others. 
Brand new. .......... te with brackets $14.50 

without brackets $13.50 
G.E. Oil Capacitor. 10 Mfd. 1500 Vo. eee, $2.50 
re! Blower: 115 V. 60 CPS, 1 Phase. With 3” x 3” throat. 

VED SRS Seas caps RAE le ie ae te Dee in oe BRR Caen $9.75 
Fasco 220 VAC 60 ‘CPS, 1 Phase Squirrel Cage Blower: 
yy | EEE Sea $9.95 

Cece Zeus VHF Xmtr. With factory warranty. 
$1 95 

Sale $595.00 
Clegg interceptor VHF Recvr. W/factory warranty. 
as REESE DH ST en es SN era Sale $389.00 
Gonset G-43 All-Band Recvr. $89.50 
Collins KWM-1 with Collins 561F-1 AC Pwr Supply. (excel. 
condition). Both for ... 0... $425.00 
Collins 75S-3A Recvr. (like new) $650.00 
FOLLOWIING ITEMS IN FACTORY SEALED CARTONS WILL BE 

_ SHIPPED PREPAID CONTINENTAL USA IF MONEY ORDER OR 
» CERTIFIED CHECK ACCOMPANIES ORDER. 

RRHRBURG ARQB Use ot oe ee cetera eee retest ee eo $449.00 
PPE AOAGUREC VY e cor cocks oc. rca eeh cas i danssecnnt Gronslless $259.00 
MURORGMRECVI he, = ek oN Se .. $379.00 
HX-50 SSB Xmtr with ZBZ factory installed ... $483.90 

, National NC-400 general coverage SSB Recvr. ........... $895.00 

National NCX-3 Tri-Band SSB Transceiver ....... ee $369.00 
NCX-A AC Pwr Supply for NCX-3 its ...... $110.00 
NCX-D 12 V.D.C. Pwr Supply for NCX-3 0... cscs cece cesses: $119.95 
125 Watt Modulation Xfmr: Ideal for 4-65A’s 0.0... $3.95 
Collins Plate pransioumets 1200 V.C.T. Good for 300 Ma. 
Baie eaQeVAG. ay GO,GPS 240 Seg eee 6.50 
Radio-Table Compact Pais: AM/FM 8 tube Superhet in beau- 
tiful wood cabinet with AFC. New. Imported. ... $19.23 
€.D. Powercon Converter: In: 12 V.D.C. Out: 110 V.A.C. @ 
200 Watts continuous (250 W.Int.) Model 12SH20. Excel. 
RI nen ee tea <b Bnet seal eee ay Nea a $85.00 

In Stock 
Antenna Specialist Zeus Model ASP-1000, 1 KW Gas Gen- 
erator. Puts out 115 VAC @ 60 CPS, 1 Phase. 63 Ibs. $148.13 
Zeus Model ASP-1250 (1250 Watts) 115 VAC @ 60 ee 1 
Phase Bian rm Bie Bs FAD AS ir ee Set oe, $190.88 
Zeus Mode! ASP-3000 (3 KW) 180 Ibs. Puts out 115 or ae 
VAC @ 60 CPS, 1 Phase $431.2 
Westinghouse 3” sonar iets: 0-3 Amps D.C. Wacancicise 
type RX-33. (Reg. $24.00) .............-6.-- Sale price: $6.95 
Weston Modei 301 ike ter. 0-150 V.A.C. 3” round. Orig. 
1 SE CLas eto Gear es Fete at NR a Sn RE My Ber re ee POS rN ale: $6.95 
oe Rectifier: 

Capacitors FE SIECOMNCIKOUITS sien cera arcs tast.. lores ontaey avons 10¢ 
COAXIAL CONNECTORS _.. SA 
UG175/U @_.12¢; UG176/U @ .12¢; UG274/U @ $1.25; 
UG1094/U @ 40¢; PL-259(83-1SP) @ .35¢ S$0-239 (83- -1R) 
.35¢; UG260/U @ .43¢; UHF Double Male Connectors @ 
.80¢; other types in stock. Large inventory of connectors; 
Write for further quotes. 
Weston Model 301 Micrammeter: 0-20 Microamps. 31/2” 
diameter. Stock 212-36 oi... ee cece en erent seen $5.50 
RG-19A/U Amphenol Coax: Lengths from 23’ to 69’ (as- 
RAETOGMICN EUS) Soe torcce tes htane cic ceniee tac. obe arementes per foot .75¢ 
Operator’s Headset. Brand new. Same as telephone switch- 
board operators use. With grab type handle. Lightweight 
with headband. Comes complete with 289B plug. Ideal for 
Switchboard, Monitor Board, Ham, Ship-to-Shore, Citizens 
Bands ates (Model 53) s2c8 a: ca setts er eats $19.49 
Johnson Viking |! Ranger—Factory 6 thru 160 
Meters. 75 Watts CW/65 Watts AM... $359.50 
24 Volts Center- papees @ 50 A. Transformer: Pri: 
WAR (E60, OR S10 208 LD Sitters then phrased ns eects eee $2 
Collins AM-1526/URC . . . ARC 58 I.F. Strip .. 
Central Electronics GC-1 Gated Comp. Amp. $ 
Blower Assembly: Operates from 115 VAG @ 60 o cPe with 
Torrington eee Fan. Diameter of opening: 21%”. e5g.95 
6” W x5” D. R/E. Net Wt: S.1DS. oo... ccc euesee recesses 6 

General Radio 50-B Varjac. Input: 230 VAC (7 Sh cS 
67 GPs; Output: Variable from 0-270. VAC: used $80 
Hammarlund 320-320 Mmf. Dual Xmtg Capacitor. Fully 
meshed spacing: .08” tee $4. 
Sprague Oil Capacitor. 1 Mfd @ 2,000 VDC ... . $1 t0 
RME 6900 Receiver (CW/SSB, AM). Coverage: 80, 40, 20, 
15, and 10 on 5 bands plus 10 to 11 Mec for WWV or 
WWVH : $369.00 
RME 6901 Matching ‘Speaker: 
Closed Circuit V.V. Cameras: 
40 gigh definition. 
Excel. cond. 
SUA OP DOOM ign ierms  ca eee cme eo 
Tripod for above, only 
RCA 6198 Vidicon $ 
Sylvania Closed Circuit TV Camera: W/bit-in 115 VAC 60 cy. 
Pawe~ Supply. Excel. cond. lab checked, no book $495.0 
MOTORIZED weather-proof switch. Can be used indoors oF 
Out. .perates on 24 D.C. Uses Catinon or Amphenol AN 
connsctors that are readily obtainable. 

Grundig, ‘type Fernauge FA 
W/115 VAC 60 cycle power supply, 

lab checked. Comes with one lens, 

A. Single-pole, 2 position-Type N Connector ............ $15.95* 
B. Single-pole, 3 position-Type N Connector ..... $16.50* 
C. Single-pole, 4 position-Type N Connector ..... $17.50* 
D. Double-pole, 1 position-Type N Connector ........... $16.50 
E. Single-pole, 3 position-Type BNC Connector .... $16.50* 
*Single-pole units can be used to feed more than one 
antenna, with one coaxial cable. All units Mfd. by Thompson 
Products. 434” H. x 21/4” Dia. x 4” Overall. Wt.: 2 Ibs. 
Unused, boxed. Order Stock #12-27. Specify type by letter. 

ALLIANCE ANTENNA ROTATORS 
FOR . .. HAM BEAMS! TV! FM! 

Round and round your antenna goes, a full 260° in 1 
minute . . . faster and smoother, with magnetic braking 
action to stop it exactly where you want it... right on 
the beam. Famous ‘‘Tenna-Rotors’’ made by well-known 
Alliance Co. All rotators have zinc die-cast all-weather 
housings, long-life electrical contacts. 110-VAC @ 60-CPS. 
Rotators measure 734” x 514” x 8”. Differences are in 
control boxes. 
Model U-100 . . . deluxe . . . fully automatic. Set control 
knob to direction wanted. Antenna rotates and stops, auto- 
matically. Has position indicator. 
Shipping wt: 1014 Ibs. beled each $28.78 
Model T-20... . standard . . . knob control for clockwise 
or counter clockwise rotation. Needle indicates antenna 
position. 
Shipping wt: 91% Ibs... _.. each $24.03 
Model K-22 ... economy... finger- tip. bar control for 
clockwise and counter clockwise rotation. 
cally signals end of 360° turn. 
Shipping wt: 81/ Ibs. res wi @ach $19.75 
TBB . Thrust Bearing bracket . . . increases stress ca- 
pacity ‘of rotators up to 300 Ibs. Withstands winds up to 
90 mph. Prevents peo and hendiie: 
Shipping wt: 14% | ee pe ot eee each $2.93 

R.F. Choke: Ea mento 1 Millihenry @ 600 Ma. In 
orig. packing. 312” H. Wt: Ozs per choke. Mounting 
by means of a tapped hole at the bottom of the ceramic. 
Packed three to the carton. Each carton Kons) ste a 

0 three chokes) for ............... . ‘ 
103-110-117-124 VAC, Switch on 

Light automati- 

Power Transformer: Pri: 
side selects proper primary tap. Sec: 800 V.C.T. @ 150 Ma.; 
6.3 Volts @ 6 Amps; 5 Volts @ 3 Amps. R/E. In good 
cond. Mfd for ye #338210. 4-5/*”H x reat x 54e”D. Wt: 
Ot IbSraCat ean l2-al ss cerca. reel ie a d $3.95 
Sale—Porcelain Insulator: 414” L. 1/2” Diam. Center-to- 
center dimensions of holes: 3”. Ten for $1.00, 100 for $8.00 

CUSH CRAFT BLITZ BUGS: CLEGG SALE 
Type LAC-1 ... .. @ $3.95 Clegg 99’er: ............ $135.00 
Type LAC-2 ... ..@ $4.45. Clegg Zeus .. $595.00 
Type LAC-2N @ $5.95 Clegg Interceptor . $389.00 

LARGEST DIVERSIFIED TUBE STOCK IN THE USA! 
Here are some types. Write or call on other needs. 

4-65A @ $10.00 3B28 @$ 2.50 4CX1000A 
4E27 @$ 8.75 812A @$ 3.75 @ $120.00 
811A @$ 3.75 830B @$ 1.00 5842/417A 
816 @$ 2.50 872A @$ 4.75 @$ 
866A @ $ 1.65 5847/404A 
1616 @$ 1.00 6360 @$ 3.90 @ $ 
6146 @$ 3.25 4ACX300A 6383 (RCA) 
4-1000A @ $42.00 @ $ 25.00 

@ $95.00 5894 @ $ 18.90 

R-390/URR COLLINS RADIO 
RECEIVER INSTRUCTION BOOK 
224 page detailed book on the famous R-390 Receiver with 
profuse diagrams and illustrations. $10 00 



Here is E-Z WAY QUALITY 

for only $9950 
Supports a Quad or any 
small beam having a wind 
area of 4.0 sq. ft. or less at 
40 ft. in 60 MPH winds. 
NO GUYS! 

®Cranks up or down for easy 
access to beam and rotor 
Diagonal Bracing combats 
twist and torque 

@Electric Arc Welded 
© Dip Painted, tower is com-' 

pletely covered with rust 
resistant aluminum enamel 

Model HD-40 Painted... $ 99.50 
Model BAHD-40 Painted 106.25 

(Building Attach) 
Model GPKHD-40 Painted _ 149.50 

(Ground Post Tilt) 
Model HD-40 Galv. .--. 134.50 

141.25 

184.50 

Model BAHDe40 Galv. .. 
(Building Attach) , 

Model GPKHDe40 Galv.. 
(Ground Post Tilt) 

FREIGHT PREPAID 
ANYWHERE 48 U.S.A. 

E-Z WAY TOWERS, Inc. 
P.O. BOX 5767 TAMPA 5, FLORIDA 

For further information, check number 55, on page 158 

BACK ISSUES 
FOR SALE $1.00 =: 
1950—Oct. 

1951—All issues, except May, Nov. 

1952—All issues, except Jan., April, Aug. 

1953—All issues, except May, July, Dec. 

1954—All issues, except Feb., May 

1955—All issues, except Nov. 

1956—All issues, except April, July 

1957—All issues, except Jan., Feb., May, and 
Novy. Dec. 

1958—All issues, except Jan., June, July, Sept., 
Oct. 

1959--All issues, except Jan., May, and June 

1960—All issues, except May 

1961—All issues 

1962—All issues, except Jan. 

1963—All issues except Jan., March 

BC-603 Conversion article (Sept. & Oct., 1958 CQ) 

Reprints available at 50¢ per set. 

CQ Magazine 
300 West 43rd St., New York 36, N. Y. 
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Radio Classics [from page 80] 

and 5% steps use the 24th root (1.101). This 
way, not only are a whole number of steps used, 
but also the full range of values may be covered 
without either extra steps or holes. This became 

the accepted system. 

Benefits 

An absolute minimum number of different re-} 
sistor or capacitor values are needed. The manu-: 

facturer does not have to make so many types,, 
the distributor does not have to stock so many, | 

the magazine article will not call for so many; 
different values, and the chances are better that: 

you will find the necessary parts and pay less for} 
them. | 

Yet the only penalty you pay for these advan- 
tages is that your calculations in some cases will 

involve an “odd” but standard number like 820) 

ohms or 0.033 microfarads. These standard num- | 
bers are listed in Table I. Feel free to move the) 
decimal point any number of places to the right | 
or left (putting in the necessary number of zeros) | 
to come out with the value closest to that you. 
need. This technique allows one simple short | 
table to help you in the selection of all standard | 
values. g . 

Space Communications [from page 91] | 

and space-listeners are making important contri- | 
butions to the world’s space effort by manning 
amateur-built space tracking stations in various 

parts of the world. From such stations, it has 
been possible in the past to establish certain or- 
bital characteristics of satellites with precision 
almost equal to that of the professionally de- 
signed and operated tracking networks. 

Word has been received recently from Dieter 
Oslender, operator of an amateur space tracking 
station in Bonn, Germany, that a world-wide 
coordinated network of amateur stations is now 

being formed. With key stations in Germany, 
Italy, Angola, Argentina and the United States 

already participating, this network may well be 
larger in scope than existing professional net- 
works. 

Dieter’s station (see photos) is capable of re- 
ceiving satellite signals over a frequency range 

extending from 3 to 260 mc. He uses parabolic, 
corner-reflector and spiral receiving antennas, 
and he has tracked almost every satellite 
launched since SPUTNIK I. Dieter has copied the 
voice of every man and woman launched into 
space from Gagarin to Tereschkova, and he 
copied Gordon Cooper loud and clear from 85 
seconds after blast-off through his final orbit. 
Among Dieter’s biggest thrills were receiving 

signals from LUNIK as it hit the surface of the 
moon, and hearing signals from EXPLORER XIV 

when it was nearly 55,000 miles in space. There 
will be a complete story on the world-wide ama- 
teur satellite tracking network in this column in 
the near future. 

73, George, W3ASK 
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@ UPM-11 RADAR TEST SET 
TS-362-ASG-10 CONTROL UNIT. Operates from 24 VDC 

) RADAR TEST SET TS-770 (X-A) APM-67. Mfd. by 

> TS147/UP (X-Band) Signal Generator 

_ TS-15A/AP GAUSS METER 

ne. 

Sperry. Operates from 115 VAC at 380 to 1,000 
RreAmolneesbhasG™. ctr sek th eon ae ee 

RADAR TRANSMITTER T-28/APT-1. Complete with 
tubes, consisting of (2) 832’s or (1) 832 and 
(1) 829B eS 

FR-72 UP (X-Band) Tuned Cavity ......... 

TS147A/UP (X-Band) Signal Generator 
© CBX (X-Band) Signal Generator (same as 1S147) .... 

YEW MODEL SPF DUAL RANGE AC MILLIAMMETER. 
Measures 0-20 and 0-100 AC Mills. Brand new. 
Y2 percent accuracy. 6” mirror scale ................. 

HONEYWELL MODEL W612A. 12 V. Transistor Power 
Supply. Output: 510 V. at 300 Ma. with tap at 
oe V. Brand new. Factory sealed with instruc- 
ions 

Benth. POLYMETER TYPE 134. Clean condition, 
no boo 

WESTON MODEL 695 POWER LEVEL VOLTMETER 

INDUSTRIAL TEST EQUIPMENT CO. POWER OSCILA- 
TOR MODEL 1040 A. Regular Price at $260.00. 
Brand new with book. ONLY 

> LEEDS AND NORTHRUP KS3011 RESISTANCE GAL- 
VANOMETER 

KINGSTON TYPE VS4 ABSORPTION ANALYZER 
INDUSTRIAL TEST EQUIPMENT MODEL PS400 PHASE 

SHIFTER. Brand new 
CLEGG LABS 99’ER: A 6-Meter Transceiver of top- 

quality. Very compact. Operates directly from 
VAC 60 CPS, with built-in power supply 

DRAKE 2B RECEIVER: SSB/CW/AM Ham Receiver .... 
CV-95A/U FREQUENCY CONVERTER. Operates from 

ASBESTOS GLOVES. Useful for changing tubes in a 
hurry. For Broadcast Stations, Welders, etc. Pr. 

CARTER ROTARY CONVERTER: Input: 12 VDC at 17 
Amps. Out 115 VAC at 60 CPS at 1.1 Amps.. (.130 
KVA). Carter code #BR1010CW4. With vibrating 
Reed Frequency Meter and Voltage control. Like- 

INDUSTRIAL TEST EQUIPMENT MODEL PS400 PHASE 
SHIFTER. Brand new .... 

TS-108/AP RADIO FREQUENCY LOAD 
FEDERAL TYPE 104A MOBILE SIGNAL GENERATOR .... 
TS-173/UR FREQUENCY METER. Measures from 90 

thru 360 Mcs. (with modulation, excellent con- 
dition) 

working 
GONSET OSCILLATOR MONITOR 
INDUSTRIAL INSTRUMENTS MODEL DK2 

TANCE AND IMPEDANCE LIMIT BRIDGE. Good 
HGEGUGONAIELOM A ee ort Oe eres ri gls cect saress 

BERKELEY OVERSPEED DEVICE MODEL 300-3 ............ 
CRYSTAL RECTIFIER TEST SET TS-268C/U. RANGE 

KILOHMS! For IN21. IN23)° Cts... cecal ee 
AN/UPM-41 (TS-677/UP), MTI Radar System. ae 

677/UP Moving-target-indicator ........... cc 
AUDIO OSCILLATOR TS-382C/U. Audio Freq. Range: 

20 to 200,000 CPS. Operates from 115 VAC at 50 
to 1600 CPS. Made by Specialty Assembling and : 
123 ol a ed 0 Raine ee erro reece eee eer oe coe EPR Cee SERED 

$115.00 

150.00 

50.00 

90.00 
49.95 

44.00 
295.00 
250.00 

290.00 

17.50 
65.00 

295.00 
295.00 
295.00 

92.00 

49.95 

35.00 
19.00 
49.00 

125.00 

95.00 
85.00 

175.00 

135.00 
279.95 

75.00 
75.00 

6.95 

95.00 

MAAN E BERUIRNUINIGS, JIL DIVGUWay, NOW TUIR TZ, N. 7. WAIKCGE J-/UUU - 

ECHO BOX TS-270B/UP to 2970 Mcs. 50 Ohms Im- 
pedance. Made by: Thomas A. Edison, Inc. ....... 

SIGNAL GENERATOR-TS-413X/U. 75 Kcs. to 40 Mcs. 
in 6 bands, 1 Volt R.F. Output—115 VAC at 50 to 
TROOLGP Steer aa nie es eee atari eines eae 

SIGNAL GENERATOR TS-413A/U. Range: 75 KCS. to 
40 MCS, in 6 bands. Operates from 115 VAC at 
BORO G00% CRS ie weaver ic teeter eerer 595.00 

DYNAPHONE TELEPHONE AMPLIFIER (Speak & Listen 
—hands free), with built-in speaker. Complete 
less battery. Boxed 

R.K. LABS SEMICON MODEL 100A DUAL TRANSISTOR 
STRAIN GAUGE VARIABLE Power Supply. Brand 
new, with book and warranty 

R.K. LABS SEMICON MODEL 110 DUAL TRANSISTOR 
Seeve DC SUPPLY. Brand new with warranty and 
OOK ee rat atid il Meta eek tn lraeeh 

R.K. LABS MODEL 200 ‘‘Hi POWER’’ TRANSISTOR 
GAIN/LEAKAGE TESTER with Warranty. Brand new 
with book 

YEW-MPF-17 RANGE 6” SQUARE MULTI-METER. Mir- 
ror back meter. All ranges accurate to 1 per- 
cent. Brand new with case 

YEW MPF-0-300 MICROAMMETER (D.C.) 6” Mirror 
scale. Brand new. Accuracy 14 percent .............. 

GENERAL RADIO TYPE 50-B VARIAC. 230 Volts/60 
CPS (7 KVA) Varies Voltage from 0-270 Volts. 
Used, but in good condition. Lab tested okay. 

CATHODE INTERFACE 
1001-C. Mfd. by Waters Mfg. Inc., Mass. With 
book. Original cost over $3,000 0. 2. 

GENERAL RADIO 1800A VTVM: AC operated. High Z, 
wide-range voltmeter. For AF/RF up to several 
hundred Mcs. Range: 0.1 to 150 VAC in 6 ranges 
(0.5, 1.5, 5.15, 150 V. Full Scale); 0.01 to 150 
VDC, in 6 ranges (0.5, 1.5, 5.15, 150 V. Full 
Scale). Uses: for measurements at audio and radio 
frequencies up to several 100 Mcs., also at DC. 

primarily for use with the Esterline-Angus 5-Ma 
recorder. (General Radio Model 715-A) 

FREQUENCY METER AN/URM 79. Made by Sparks 
Withington Co. Useful as Signal Generator. 7 
Bands with built-in Scope. Specs: 1 Mcs. to 20 

tion book. Two Bands Range: 100 to 225 Mcs. 225 
to 500 Mcs. Mfd. by: Lavoie Labs. Used to make 
extremely accurate frequency checks. . . . Be 

SIGNAL GENERATOR SG-184/GKA. 115 VAC/60 CPS/ 
Single phase. Made by G.E. for Demultiplexer 
equipment Steen Rashgre et fs 

INVERTER, 28 VDC. Input: 28 V.D.C. Output: 115 VAC, 
400 CPS, 3 Phase. 750 V.A. Used but good condi- 
tion. Shipping Wt.: Approx. 30 Ibs. FOB, Ga. us 

INVERTER, 28 VDC. 28 VDC input. Output: 115 VAC 
400 CPS 2500 V.A., single phase. Used, but good 
condition. Shipping Wt.: approx. 40 Ibs. FOB. Ga. 

EIMAC DOUBLE CONTACT FINGER STOCK. 214”W x 

5 MFD. 10,000 V. INTERTEEN CAPACITORS: 
MOTOR GENERATOR (10 KVA): Input: 440 VAC 3 phase 

60 CPS. Complete with controls and motor starting 
contractors. Output: 400 cycles, single phase, 
rated at (10 KVA) warehouse. Georgia 

SAME AS ABOVE. BUT CONVERTED TO 200V., 3 Phase 

two pieces TS-730/URM-23. 115 Vac/50 to 1000 
cycles, With accessories. Balometer, and 5 indi- 
vidual 7%” Coax couplers (1000 to 4000 Mcs.) 

PULSE GENERATOR TS-592A/UPM-15. 115 VAC/50 to 
1000 CPS/1 phase. Tests Pulse, amplifiers and 
networks, as well as modulating oscillators. Gen- 
erates single or double pulses of variable pulse 
repetition rate, pulse width, pulse amplitude, and 
pulse delay. Pulses may be synchronized with os- 
cillators or other instruments. Made by Stamford 
Electronics C 

bles. ‘‘Q’’ equals 35,000 Impedance: 50 Ohms .... 
TS-501/UP ECHO BOX. 6250 to 6900 MCS. 51 Ohms 

impedance 
1M-81/UP STDG-WAVE INDICATOR. 115 VAC/1 Phase 

/50 to 800 CPS. Measures SWR within any Wave- 

Scope . ie . ‘ tan 
VOLTAGE REGULATOR: Input: 198-242 VAC at 13 

Amps. 50-60 CPS. 1 Phase. Output: 220 VAC + 
2% at 11.3 Amps. 2.5 KVA. Max. Continuous duty. 
By Lewyt Corporation 

95.00 

495.00 

15.00 

150.00 

175.00 

135.00 

191.20 

88.00 

80.00 

495.00 

295.00 

150.00 

950.00 

750.00 

495.00 

695.00 

150.00 

49.00 

195.00 

195.00 

195.00 



YOU ASKED FOR IT 
Here it is: 

Here’s just a sample of 

what you'll find in its chapters: 

e 1, 2 and 3 tube transmitters 

¢ Transmitting tube rejuvenator 

© Comprehensive coil winding data 

¢ Brute force power line filters 

¢ Transistorized CW monitor 

© 750 watt linear amplifier circuit 

© Four good VFO circuits 

© 75 Watt Novice ‘‘gallon’’ circuit 

e All band preselector circuit 

e All-nuvistor preamplifier 

e TVI filters of all types 

e Transistorized modulator circuits 

® Mobile burglar alarm circuit 

© Complete sub-miniature ham rig 

¢ Building a free experimentors 
library 

e A kilowatt final amplifier circuit 

© Building walkie-talkie projects 

e CPO to CW monitor conversion 
circuits 

e Band-pass selectivity filter circt 

® Noise limiter and squelch 
circuits 

e A VFO frequency checker circt 

@ Electronic keyer circuit 

@ Zener diode generator circuit 

@ One tube receiver circuit 

Here is the book we've all been waiting for! Tom Kneitel, WB2AAI, has compile 
a book which presents and discusses in detail 150 of the most often needed ci 
cuits around the shack. Novices and old-timers alike will find many valuab 
circuits here ideal for construction projects. Its eleven chapters cover: constru 
tion, modulation circuits, transmitters, power supplies, frequency control, CV 
receivers/converters, receiver accessories, test gear and indicators, interferenc 

eliminators, and experimental circuits. 

ellen lle ln eel a ee a) ad Soa ba 

COWAN PUBLISHING CORP., BOOK DIVISION 

Pecabee ay PRICE: $3.00 

oti 

Sirs: My check (money order) for $ losed. 
Please send me copias uF Electronic Circuits Hand. RUSH YOUR ORDER 
book (cat. #121). - TODAY 

N ‘ sume AVAILABLE 
Address 

City Zone State NO W! 
New York City Residents Add 4% Sales Tax 

er ee ee ee 
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GENERAL ELECTRIC STEPDOWN TRANSFORMER. Pri- 
mary: 208/220/230 or 240 VAC—60 CPS, 1 Phase. 
Secondary: 10/11/12/13/14/15/16 or 17 Volts, 
Center tapped, at 29.5 Amps. with Spec. Sheet 

AIRBORNE. INSTRUMENTS LAB POWER-OSCILLATOR 
TYPE 124A. Operates from 115 VAC 60 CPS. In 
working order. No book. Operates from 300 to 
2500 Mcs 

COLLINS PLATE TRANSFORMER. Primary: 210/220/ 
230/240/250 VAC—60 CPS. 1 Phase. Secondary: 
1200 VCT at 352 MA. 2500 V Test. (300 Watts) 

~ PRECISION POTENTIOMETER. From 0 to 19,000 
ees: Drum type edgewise dial calibrated from 

o 40,000 Part No. BO-13710-1 ..... 
REGULATED POWER SUPPLY. Input: 115 VAC at 60 

CPS—1 Phase. Output: + 315 VDC, + 160 VDC 
and—85 VDC (Bias) with schematic. Made by RCA 
for US Coast Guard 

 RA-63-E—LOW VOLTAGE POWER SUPPLY AND BAT- 
TERY CHANGER. Input: 105-125 VAC at 60 CPS. 
Output: 11 to 13 VDC at 17.5 Amps. with in- 

- struction book . 
@ HIGH POWER CENTRIFUGAL BLOWER. 51/4” Dia. Dou- 

ble width rotor is mounted on ball bearings. Is 
belt driven. By a 4% H.P. 115 VAC—60 CPS Century 
Motor. Enclosed in steel case for rack mounting. 
Overall dimensions: 812”H x 15”D x 19”W 

“CORNELL-DUBLIER HEAVY DUTY 12 VOLT SYNCHRO- 
NOUS VIBRATOR. Type 12 VL 10-2.- Good for Ma- 

rine use 
GENERAL ELECTRIC SMOOTHING CHOKE. Catalog No. 

69-G-364. 0.1 Henry at 3.2 Amps D.C.—3.2 Ohms 
= D.C. Resistance -Packed in original box 2 

DA-84/ARM—6—R.F. DUMMY LOAD, with type 
» _.4G449/U Cable assembly—By RCA 
» POWER STAT TYPE 616.52G2 3 eae VARIABLE AUTO- 
TRANSFORMER. Input: 199 VAC 380 Cycles. Out- 

put O to 199 V at 15 Amps. 5.2 KVA Maximum. By 
Superior Electric Co. eee otk 

Input: 12 VDC at 11 CARTER SUPER DYNAMOTOR. 
; Amps. Output: 6 VDC at 15 Amps 

* TS 452/U MULTIMETER, with MX-815U Multiplier Kit. 
std ne Weston. Military version of Phaostron 

ultiplier 
= TS 187/U_ HIGH FREQUENCY VTVM. Has 3 scales: 
» _ 0-3V/ 0-10V/-50V. NO BOOK 
= PACO sae C-20 RESISTANCE—Capacity—Ratio 

Bridge—No Book 
KNIGHT FLY- BACK CHECKER—Test for shorted coils 

and continuity. With test leads. No Book 
JOHNSON DUAL 504 MMFD. VARIABLE CONDENSER 

TYPE 500DD35. 0.08” Air Gap—$14.95 Jobber 
Boxed (Reg. Net) 25.50 

POLYTECH RESEARCH DEVELOPMENT TYPE 275. 
i Standing-wave amplifier. No Book 
1S 433B/U ELECTRONIC SWITCH. By Chatham Elec- 

__ tronics Corp. 
» SOLA CONSTANT-VOLTAGE TRANSFORMER. Cat. No. 
Y 302349. Primary—396 to 528 VAC— 60 CPS at 

0.36 Amps. 1500 V Test. Secondary: 5V plus or 
minus 0.2 VRMS at 20 Amps. 15 KV test. Dumont 

© No. 20B-3021 
_ MILLEN ANTENNA “MATCHING PREAMPLIFIER. Type 

No. alee With 2 Plug-in coils for 10 and 20 
'___ Met 

; BLILEY CRYSTAL WITH OVEN— Type MO 3R. 18 VAC 
. at 0.3 Amp. heater element, with 7,552. 50 KCS. 
ECT Y Stal -NSIGG “OVEN. :.8. fe <a s,seeedsvavesen ceveeveneetettnenseene 

@ BLILEY CRYSTAL WITH OVEN—Type TC93. 18 VAC 
) at 0.556 Amp. heater element. With 25.7. 50 KCS, 

‘® crystal inside oven ............. 
“HANDSET MODEL H-49/U, with noise, cancelling 
, paper transmitter element. Made by Electro- 

i “avionics MODEL 1R-57-12 TRANSISTORIZED POWER 
- SUPPLY. Laboratory type. Input: 115 VAC at 
60 CPS. Output: 55 to 65 VDC 
_ SPERRY MICROLINE DIRECTIONAL COUPLER. Model 

)  AN-CU191/U. Frequency Range; 1,990 through 

29.00 

22.00 

15.95 

18.50 

17.50 

55.00 

250.00 

13.95 

14.50 

24.95 

45.00 

25.00 

2.00 

19.00 

29.95 

35.00 

29.00 

75.00 

49.95 

27.20 

14.95 

14.95 

175.00 

49.00 

24.95 

19.95 

30.00 

35.00 

15.00 

90.00 

BARRY ELECTRONICS, 512 Broadway, New York 12, N. Y. WAlker 5-7000 

4000 MCS. With manual ... 
3 KVA. STEP-DOWN AUTOTRANSFORMER—Oi| filled. 

Pri: 100-130 VAC at 60 CPS (TAPS) 200-260 VAC 
at 60 CPS (TAPS). Sec: 117.5/115 or 112 VAC at 
30 Amps. 3 KVA Power Rating dimensions: 11-15/ 
16L xX 10-9/16W x 113@”H. Approx. Wt.: 60 Ibs. 

MODULATION DUMMY-LOAD, HAZELTINE MODEL 1735. 
Oil filled. Approx. 50 Ohms impedance. Frequency 
response from 0 to 4000 MCS. Averaze power: 
rating: 500 Watts, self-cooled. Made by Bird Elec- 
tronic Corp. (Bird Model 86). Supplied with 7 
foot Gablevand | bock’ snes Re en ee 
KW. DUMMY LOAD, 50 Ohms impedance. (12 non- 
inductive 600 Ohm Resistors) Internal blower op- 
erates from 115 VAC—60 CPS. Mfd. for Air Force 
by Bird Electronics. Type CAWY-14ACN. 13”H x 
1034”,W x 25” D. Wt.: 25 Ibs. thai 

3000 V at 5 MA. Selenium Rectifier ..... , ae 
SIGMA TYPE 5F. 16,000 Ohm sensitive . Closes 

at 3 Ma. Releases at 1 Ma. Plugs into standard 
octal socket ... FOB, Georgia 

CHICAGO-COLLINS POWER-TRANSFORMER. Primary 
205/210/220/230 VAC—60 CPS. Secondary: 610-0- 
610 Volts at 350 MA. Use 2 or 3 of these with 
secondaries in series to obtain Irene output 
voltage .. B, Georgia 

POWERSTAT “TYPE 1226-2$ VARIABLE AUTO-TRANS- 
FORMER. By Superior Electric Co. Input: 460/230 
VAC—50/60 CPS. 1 Phase. Output: O to 540 VAC 
at 9A (4.8 KVA MAX.) OR Input: 220/115 VAC. 
Output: 0-230V at 8 Amps/o-115V at 18 Amps 

SOLA CONSTANT-VOLTAGE TRANSFORMER STOCK NO. 
20B-17952. Primary: 193 to 244 VAC—60 CPS— 
1 Phase. Secondary: 7.65 VCT at 51 Amps. Ideal 
for single or pair of 4-1000A filaments, etc. i 

VERY HIGH-TENSION CABLE. 12” Diameter. Red- 
COLORECT Per Foot 

3 KVA LINE-TRANSFORMER. Primary: 115 VAC at 60 
CPS—1 Phase. Secondary: 210/230/250 Volts at 
12 Amps. (3 KVA.) Mfd. by Raytheon 

NON-INDUCTIVE RESISTOR—15 OHMS. 15 OHM-160 
Watt wire wound, non-inductive. FOB, Georgia 

CLASS “B’? MODULATION TRANSFORMER. Rated at 
350 Watts of Audio, but its physical size will allow 
overload for a full K.W. Primary Impedance: 
6,600 Ohms C.T. (for pair of 805’s). Secondary 
Impedance: 4,600 or 2,300 Ohms. (For pair of 813 
orsingle 304th: class ‘‘C’” final) 2s... cas aes 

IE-19-A VHF TEST SET: Frequency range: 100 to 
155 MCS. Consists of an R.F. signal generator, 
field strength meter, 0 to 1 milliameter battery, 
case and carrying case. No batteries or instruc- 
tion book 

RAYTHEON VIBRATOR POWER-SUPPLY. D.C. to AC 
converter. Input: 115 VDC. Output: 117 VAC at 60 
CPS. 33 watts, conservative rating ..... 

EMERSON RADIO MODEL NA ACOUSTIC. “MONITOR. 
Consists of acoustic amplifier, underwater micro- 
phone with 30 foot cord attached. Also equipped 
with 100 foot microphone extension cord; 15 foot- 
power cord; spare-tubes, spare plugs and carrying 
case. Schematic inside cover, with instructions 

SOLA CONSTANT-VOLTAGE TRANSFORMER. Cat. No. 
30M829. Primary: 190 to 250 VAC at 60 CPS— 
1 phase. Sec: 230 VAC at 2.27 Amps. (500 Amps) . 

MOTOR-GENERATOR PU 7/AP. Input: 28 VDC at 160 
Amps. Output: 115 V at 21.5 Amps. (400 cycles). 
Continuous duty. In good condition. Made by Win- 
charger Corp. 

U.T.C. STEP- DOWN TRANSFORMER. Primary: 208 VAC 
ares 60 CPS (1 Phase). Secondary: 30 VAC at 34 

HALLICRAFTER MODEL S-81 ‘CIVIC PATROL” RE- 
CEIVER. Frequency range: 152-173 Mcs. Receives 
police, fire, ship, taxi, rae communications. 
In good condition. 

GIANT DUAL 340 MMFD. VARIABLE CONDENSER. 
Capacity: 40 to 340 MMFD. per section. 14” 
spacing between meshed plates. Shaft dimen- 
sions: 38”Dia. x 7”L. Overall dimensions: 854”W 
1414”"D x 8”H. Limited quantity .... 

GENERAL ELECTRIC PYRANOL CAPACITOR. 0.25 Mfd. 
at 32,500 V. Oil filled. Dimensions: 16”W x 
ACACIA SA Hide mee en een ee ces tects, CC Rees 

GENERAL ELECTRIC PYRANOL CAPACITOR. 1.5 MED. 
Eee . Oil filled. Dimensions: 8’W x 5”D x 
QUT arene Comme 

TRANS-AIRE BLOWER MODEL NO. B-25. Operates 
from 115 VAC at 60 CPS. Made by Bud Radio Co. 
Completely encased, for mounting in a 19” rack. 
Dimer teas: 5Ya”"H x 1434”D x 19”W. In good 
CONCPELOM ate eerie teres rte ta sheen cet a. oe 

MODULATION-REACTOR. Inductance: 300-400 Hy at 
240 MA. D.C. Resistance: 1340 Ohms. Frequency 
response: 90 to 20,000 cycles. Electronic Trans- 
former Co. Type 1097. Commercial construction... 

w 

> LIMITED QUANTITY - some one ot a Kina — Tremendous Savings 
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NOW YOU HEAR IT! 
The NUVISTAPLUG is a highly effective nuvistor ampli- 
fier designed as an exact replacement for the present 
rf amplifier tube in most communications receivers. 

The NUVISTAPLUG will replace 7 pin miniature pen- 
todes only. It will operate in almost 80% of all receiv- 
ers using a7 pin miniature pentode as the rf amplifier, 
reducing the noise level quite noticeably, and thus mak- 
ing weak signals pop out above the noise level. 

onty $79.95 
N.Y. C. Residents add 4% City Sales Tax 

postpaid (No C.O.D.’s) 
A review of The NUVISTAPLUG appeared in the Sept. 1962 

issue of CQ on page 26. 

the 

a ean Amateur 

| CAMB 

CALLBOOK of United States Listings 
(Over 250,000 K & W calls) 

Each quarterly issue..........0.....e... $5 

CAILBOOK of Foreign Listings (over 
100,000 calls outside the U.S.A.) 

Each quarterly issue................-- $3.00 

See your favorite dealer today for your latest 

country . 
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This. is. the NUVISTAPLUG 

new issue just out! 

amateur 

Essential QTH information for all radio amateurs and SWL’s. 
quarterly issue of the CALLBOOK is completely revised to 
you the most up-to-date information on QTH’s. 

PLUS THESE EXTRA FEATURES! 

e Great Circle Bearings 

e Great Circle Charts 

e Prefixes by Countries 

P §. ORDER THESE VA
LUABLE RADIO AMATEUR

 

Radio Amateur 

earings for 2 

OK ae plus other features......-------- 

ix Map—Full color, ¢3 * 
Non OK oie time zones, cities, Cf 

World Atlas—Only Atlas compile 

continents, 

The NUVISTAPLUG is sold on a money-back guarantee 
in the event that it doesn’t improve your particular 
receiver. More than 2,000 Nuvistaplugs are currently 
in operation, and the manufacturing facilities have 
been stepped up heavily. 
NUVISTAPLUGS are now available in large quantity for 
immediate delivery. Be certain to specify exactly which 
model is desired. Don’t delay! Your receiver most likely 
will be greatly improved by adding a NUVISTAPLUG. 
You’ll never know unless you try it. 

RA YTRONICS 
c/o CQ Magazine 
300 West 43rd Street 
New York 36, New York 

NOW YOU oan 

: 
: 

. 

radio CALLBOO 

e International “Q” Signals 

e World Time Chart 

e International Postal Infor 
© And many other features 

GUIDES, T 
of vital data; 291 Great Ci 

OX Gull ee biehi Map, Time Conversion 
2 major U.S. cities; Pre 

: : 42”, shows prefixes 

° oss referenced 

4 for amateurs. Polat proj 

prefixes on each country ..- full color, 16 pag 

Write for free, illustrated 

RADIO AMATEUR CALLB¢ 
_ Dept. C, 4844 W. Fullerton Ave., Chicago 39, Ill. 
issue or order direct from the publisher (add 25c for mai 



RCA MINIATURE TRANSFORMER 
Pri: 117 Volts at 60 CPS. 
Sec: 150 VDC after rectification 
at 30 Ma. 
Filament winding: 6.3 VAC at 
14% Amps. 
1%”H x 156”W x 17%@”D. 
Wt.: 14 ozs. 
RCA #1470095-1 

MOBILE MICROPHONE 
« Grey Cast Metal case with SPST 

switch for push to talk. 5 ft., 4 cond. 
coil cord and Amphenol MC4M con- 
nector, and mounting bracket in- 
cluded. Similar to Turner SR9 and 
Shure 405. 
Wt.: 1 Ib. 
Cat. #CMMH1. 
In Original packing 

$7.95 

INSULATOR SALE 

CDP-€1047A s 

Stock + Weight Price 
CSJ 61192 1 0z. .10¢ 

Yo” CSJ 61191 2 Ozs. .15¢ 
3” CDP 61047A 4 Ozs. .20¢ 

OHNSON SINGLE SECTION 
MINIATURE VARIABLE 
CAPACITOR, TYPE “L” 

apacity: 3.5 to 27 Mmfd. Johnson Military number 167-102-6 
Equivalent to Johnson Catalog number 167-2). 7 Plates per 
ection. 114” depth behind panel. Standard 14” shaft. 
eramic steatite Insulation. Smooth capacity variation. 
lugged, vibration-proof frames. Reg. net price: $1.70. Spe- 
ial surplus purchase allows us to offer these at the follow- 
NNR I eae ek Ute lavecsevtasan tes cress sorasvennetetas 75¢ each 
lots of 10 or more ..... ..70¢ each 
MU SAR TE LOOMOL ION G avcs. gig. cscesescceensecceoosnceaccngeaareseeoe 65¢ each 

JOHNSON MINIATURE BUTTERFLY 
CAPACITOR, TYPE “L” 

Q R, 
pacity: 4.3 to 26 Mmfd. per section. Johnson Military 
£167-202-6 (Equivalent to Johnson catalog #167-22). 12 
lates per section. 114” depth behind panel. Standard 14 

shaft. Ceramic steatite Insulation. Smiith capacity variation. 
ugged, vibration-proof frames. A superior quality general 

Purpose VHF Capacitor. Reg. net price: $2.25. Special 
Surplus purchase allow us to offer these fine units at only... 
: 95¢ each 
Mma tczOf 10c0rMOre eck. yaNaaci id eis Hisktletbies 95¢ each 
MMIOLS-OF 100 OF MONE 2.2 civesccclvaccsessdenseeodesissecncrvent ened 75¢ each 
Ms 

© 000 0000000006 OOOOH OOOHHOHHHOHHHHHHHHHHHHHOHDHHHHHHOHOHCHOOOOOO® 
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38 TUBE AIRCRAFT ELECTRONIC 
GUN CONTRO 

Unit contains many precision parts for the experimenter. 
Tubes include: (1) OA2, (1) 2D21. (1) 6AQ5, (2) 6AH6, (1) 
6AS6, (2) 6J6, (5) 6X4W, (2) 12AT7, (5) 12AX7, (2) 
(4) 5670, (1) 5725, (3) 5726, (8) 6005/6AQ5W. Parts 
include: (6) tube 30 Mc. I.F. Strip, 28 VAC or DC dual 
squirrel cage blower with R.F. filter, (5) hermetically sealed 
relays, (11) potentiometers, (5) BNC chassis connectors, 5 
& 10% Allen Bradley resistors. Metallized paper capacitors, 
silver mica capacitors, 1% precision resistors and many 
other parts too numerous to mention. GOOD Used Condition. 
Type #tPP493/APG30. Size: 836”H x 10%.”W x 1612”D. Wt: 
35 Ibs. Cat. #4-APG3. Shipped from Atlanta, Ga. Warehouse 

$12.00 Fos ca. 

Shipped from New York... $14.95 FOB N.Y. 

DELUXE PORTABLE ELECTRONIC 
MEGAPHONE TYPE PAE-2 

Consists of 6 tube amplifier, operating from modern built-in 
6 volt (non-spillable) plastic wet-cells. Units comes complete 
with power supply and built-in charging supply to recharge 
batteries from 115 VAC. Charging supply has timing switch. 
Furnished with dynamic microphone in horn assembly with 
trigger switch, cord, and plug. Complete w/book - - 6 
Unit is strictly ‘‘Rolls-Royce’’ throughout. Ideal for ship 
operation (unit is waterproof). 
Output stage 4 tubes in push-pull parallel. 
Voice capable of operation up to one mile. 

All brand new and in original cartons. 
Order Remler Type PAE-2. 

CAPACITORS 
Work- 
ing 

Capac- Volt- Manu- ‘ 
ity age fac- Num- Dimen- : 
Mfd. D.C turer ber sions Price 

120 350 Sprague 3DB120-2 41%” xX 138” $1.00 
250 350 # Mallory C117 43g” x 2” 1.25 
500 200 # Mallory C-36MC Alo" x 2” .90 
500 200 Solar C-36 43g” x 2” -90 
530 165 Sprague D26274 3” x 134” .90 
800 150 Mallory C109 430” x 2” 1.00 
800 165 Mallory 20-79007 34e” xX 134” 1.00 

1000 150 Mallory C-109AMC 4Yfn” x 2” 1.00 
1250 175 £Mallory& 1BM515386 412” x 2” 1.00 

Sprague 
1250 180 Mallory 3040578 4Y/2” x 2” 1.00 
1500 80 Mallory C-306MC 4p” x 2” 1.00 
2000 50 # £Aerovox E67A16 4Yo" x 2” 1.00 
2000 75 Aerovox E9A10 3Y2” x 2” 1,00 
2500 70 Cornell 1BM218704 412” x 212” = 1.95 

Dubilier 
2500 80 Mallory 3040574 4Yo"” x 2” 1.00 
2500 100 Mallory 20-71795 4l/o” x 2” 1.00 
3000 40 Mallory C-279 436” x 2” 1.00 
3500 55 Mallory 3040575 4Y2" x 2” 1.25 
4500 40 Mallory 3040575 4Yo" x 2” 1.25 
5000 25 Mallory C-278MC 4Yn” x 2” 1.25 
8000 55 #£Mallory & 1BM328589 414” x 3” 2.95 

Sangamo 
10,000 25 Sangamo 3040631 Ao” x 24%” = =2..25 
13,500 15 Sangamo 3040632 4iy” x 2” 1.95 
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NEW 
Los Angeles Plan? 

Now Filling 
West Coast Orders 

Citizen Band Class “D” Crystals 
CITIZEN BAND CLASS “D” CRYSTALS 

$9 95 3rd overtone — .005% tolerance — to meet 
all FCC requirements. Hermetically sealed EACH 
HC6/U holders. %” pin spacing. .050 pins. 
(Add 15¢ per crystal for .093 pins). 

All 23 megacycle frequencies in stock: 26.965, 26.975 26.985 
27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085 
2T1L05, 27.115): Dietson 27 Ads 12h el O0, I ah-LlOsa) 21 LOD 
Wi205;-27.210, 20.22 [209 

Matched crystal sets for ALL CB units (Specify equipment 

make and model numbers) $5.90 per set 

CRYSTALS IN HC6/U HOLDERS 

SEALED .486 pin spacing — .050 diameter — .005% 
OVERTONE tolerance 

TS CORSON NEC eaNtenee eee te eae $3.85 ea. 
30 to 40 MC .... ..$4.10 ea. 
A) GOl OOS NEO atancs tee ued 2 ieee $4.50 ea. 

FUNDAMENTAL From 1400 KC to 2000 KC 
.005% tolerance FREQ. SEALED 
From 2000 KC to 10,000 KC, any 
frequency, .005% tolerance -...__..$3.50 ea, 

RADIO Specify frequency. .05 pins spaced 14” (Add 
CONTROL 15¢ for .093 pins). $2.95 ea. 

QUARTZ CRYSTALS 
FOR EVERY SERVICE 

All crystals made from. Grade ‘A’ 
imported quartz—ground and etched to 
exact frequencies. Unconditionally 
guaranteed! Supplied in: 

FT-243 holders MC-7 holders 
Pin spacing 1” Pin spacing 3%” 

Pin diameter .093 Pin diameter .125 

CRIA/AR holders FT-171 holders 
Pin spacing 1” Pin spacing 34” 

Pin diameter .125 Banana pins 

MADE TO ORDER CRYSTALS .. . Specify holder wanted 

TEXAS CRYSTALS 
RIVER GROVE 
{LL USA. 

1001 KC to 1600 KC: .005% tolerance...........,.... .. $4.50 ea. 
1601 KC to 2600 KC: .005% tolerance..... .... $38.00 ea. 
2601 KC to 8650 KC: .005% tolerance..cs.......cc. $3.00 ea. 
8651 KC to 11,000 KC: .005% tolerance....... $8.75 ea. 

Amateur, Novice, Technician Band Crystals 

-01% Tolerance ... $1.50 ea. — 80 meters (3701-3749 KC) 
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters 
(8335-8650 KC) within 1 KC 
FT-241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (oll except 455 KC and 500 KC) ............50c ea. 
Pin spacing ¥%” Pin diameter .093 
Matched patrs _ 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC 
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in 
HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15c¢ ea.; 
Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and 
FT-171 Crystals 25¢ ea.; Ceramic Socket for HC6/U Crystals 
20c ea, 

IF YOUR PARTS DEALER DOESN'T J STOCK Texas Crystals, 
order direct and send us his name. 

TERMS: All items subject to prior sale and change of price 
without notice. All crystal orders must be accompanied by check, 
money order or cash with payment in full. 

TWO PLANTS TO SERVE YOU 

RUSH YOUR ORDER NOW TO 

WTEXAS CRYSTALSY 
Dept. CQ-11 Div. of Whitehall Electronics Corp. 

1000 Crystal Drive, ort Myers, Florida. Area 813 Phone WE 6-2109 

4117 W. Jefferson Blvd., Los Angeles, Calif., Area 213 Phone 781-2258 

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 

For further information, check number 57, on page 158 
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Propagation [from page 89] 

40 | 07-09(0-1) | 07-09(1-3) | 07-09(3) | 07-083, 
09:12(2-4) 09-14(4-2) | 09-14(2-1) | 08-09¢ 
12-14(3-4) | 14-16(4) _ | 14-16(4-2) | 09-14¢ 
14-16(2-4) | 16-18(2-4) | 16-18(4) | 14-16¢ 
16-18 (1-2) | 18-20(1-2) | 18-20(2-4) | 16-17( 
18-20(0-1) | 20-00(0-2) | 20-00(2-3) | 17-18¢ 

00-07(0-1) | 00-03(1-2) | 18-20( 
03-07(1-3) | 20-00( 

00-03 ( 
03-07( 

80 | .08-17(4) | 08-09(4-2) | 08-09(2-1) | 08-09(1) 
17-20(2-4) | 09-16(4-1) | 09-16(1-0) | 09-16( 
20-22(1-3) | 16-18(4-2) | 16-18(2) | 16-18¢ 
32-07(1-2) | 18-20(4) | 18-06(4) | 18-20( 
07-08(2-3) | 20-22(3-4) | 06-07(4-2) | 20-04( 

22-07(2-4) | 07-08(3-1) | 04-06( 
07-08(3) | 06-07( 

| 07-08 ( 

160 | 09-17(1-0) | 17-19(2-1) | 17-19(1-0) | 19-21¢ 
17-19 (3-2) | 19-05(4) | 19-21(4-2) | 21-04( 
19-07(4) | 05-07(4-3) | 21-04(4) | 04-05( 
07-09(3-2) | 07-09(2-1) | 04-05 (4-2) | 05-074 
09-11 (1-0) 05-07(3-1) 

07-09(1-0) 

Hawall To: 

Openings Given in Hawaiian Standard Time* 

10/15 20 40 80/16: 
Meters Meters Meters Mete: 

Eastern | 08-12(1)7+ | 06-08(2) 16-18(1) 18-20(1 
USA 07-08 (1) 08-11(1) 18-02(3) 20-01 ( 

08-09 (2) 11-13(2) 02-04(1) 01-03(1 
09-11(3) | 13-14(3) 18216) 
11-12(2) 14-15(2) 00-02 (1 
12-14(1) 15-16(1) 

Central | 08-13(1)7 | 06-07(1) 16-18(1) 17-20(1 
USA 06-07(1) 07-08 (3) 18-00(3) | 20-02(2: 

07-08 (2) 08-12(2) 00-02(4) | 02-04(1 
08-12(3) 12-15(4) 02-03(2) 18-20(1) 
12-14(2) 15-16(2) 03-04(1) 00-03 (1 
14-16(1) 16-17(1) | 

Western | 08-10(1)+ | 05-07(1) | 06-08(3) | 16-18(1 
USA 10-12(2)7 | 07-08(3) 08-09(2) 18-20(2 

12-13(1)7 | 08-13(4) 09-14(1) 20-04(3 
06-07 (1) 13-15(3) 14-16(2) 04-06(2 
07-08 (2) 15-16(2) 16-02(4) 06-07 (1 
08-13(4) 16-18(1) 02-04(3) 19-00(1) 
13-14(2) 04-06(2) | 00-04(2 
14-16(1) 04-06(1 

ALASKA To: 

Openings Given in Alaskan Standard Time* 

IS 20 40 80 
Meters Meters Meters Meter 

Eastern | 10-14(1) | 08-12(1) | 20-04(1)__ | Nil 
USA | 12-14(2) 

. 14-16(1) 

Central | 09-11(1) 09-11(1) 20-04(1) Nil 
USA 11-13(2) 11-14(2) 

13-14(1) 14-16(1) 

Western 10-12(1) 09-11(1) 15-17(1) 18-23(1 
USA 12-14(2) 11-14(3) 17-22(2) 05-07(1 

14-16(1) 14-15(2) 22-08 (1) 
15-17(1) 

Forecast Ratings 

The numerical ratings appearing in parenthesis follc 
ing each predicted time of opening indicate the tc 
number of days during each month of the forecast per 
the opening is expected to occur, as follows: 

*Hawaiian Standard Time is 5 hours behind Est; 4 ho 
behind cst; 3 hours behind MstT; 2 hours behind Pst ¢ 
10 hours behind GMT. 

fIndicates possible 10 meter openings. 

tIndicates possible 160 meter openings. 

§Alaskan Standard Time (from Skagway to 141 degr 
west longitude), is 4 hours behind EsT; 3 hours beh 
csT; 2 hours behind MstT; 1 hour behind pst anc 
hours behind GMT. 



BARRY ELECTRONICS, 512 Broadway, New York 12, N. Y. WAlker 5-7000 

NATIONAL COMPANY CAPACITORS 
JOBBER — BOXED 

Max. Min. No. Air Dimensions Reg. Sale 
Cap. Cap. of Gap Max. at Minimum Price Price 

Plates Inch Volts Capacity _ 

50 9 11 .026” 800 V. 242" H X $ 4.14 $ 1.95 
75 10 15 .026” 800 V. 134” W x 3.48 1.25 
100 11.5 20 .026” 800 V. 214%” D 4.92 1.50 
15 7 6 055” 1750 V. bP 1935 
25 8 9 .055” 1750 V. 5.41 1.25 

J Description on the above types: Straight line frequency, double bearings with front bearing insulated to prevent noise. SEU 
odels for high voltage use to thick polished aluminum plates with rounded edges 270° rotation. 
eee —_—_e ee me er ee see ee eee eee 

35 6 8 .026” 800 V. 2” HX 3.10 1.00 
50 7 11 -026” 800 V. 158” W x 3.22 1.35 
75 8 15 -026” 800 V. 244” D 3.56 1.00 
140 10 27 026” 800 V. 4.34 1.50 
150 10.5 29 026” 800 V 4.85 1.25 

Description on above types: Straight Line Wavelength plates. Double bearings. Front bearings insulated to prevent noise. 180° 
‘Totation Steatite Insulation. This description applies to following types also: 
‘STD-50 50-50 5-5 11-11 -026” 800 V. i 2” H xX 5.00 1.95 

250 13.5 32 01s" 600 V. 158” W x 3.99 1535; 
300 15 39 .018” 600 V. 234.” D 5.08 1.50 
100-100 5.5-5.5 14-14 -018” 600 V. 4.14 1.25 

TMA150A 150 225 eo OT a A Ng 6000 4K’ HX 7.67 5.95 
Description from above type: For Highpower X mtrs. Insulation 4324." WX 

' in Steatite located outside concentrated R.F. Field Mounting same 6%” D 

-TMC-100 100 13 13 -077” 3000 V. 2Y2" x 2% 6" (342”D) 5.74 2.95 
_ TMC-100D 100-100 11-11 13-13 0777 3000 V. (634” D 7.74 4.95 

MC-200D 200-200 18.5-18.5 25-25 0777 3000 V. (914” D) 12.44 5.95 

f peiption for above types: For medium power transmitters. For panel or chassis mounting. Buffed aluminum plates. Steatite 
insulation. 
meee eee eee es 

50-50 6-6 5-5 .026” 1000 V. 21” x 4.06 2.75 
I 50 11 11 -065” 2000 V. 22” x 4.63 2.95 
TMSA-50D 50-50 10.5-10.5 11-11 .065” 2000 V. 3D 6.63 3.95 

' Description for above types: For low power Xmtr. stages. For panel or chassis mounting. Steatite Insulation. Conservative 
voltage ratings. 

10 1 8 .042” 1200 V. 1” X 244” 2%” 2.90 

scription on above type: For low loss for UHF converters and VFO use. Very low minimum capacity. Straight line capacity 

With Stators in Series 

: 22:9 3 22 Single 300 V. See below for size 13.08 5.95 
| VHF-2D 6.75-6.75 3-3 12-12 Double 300 V. 23.07 6.95 

_ VHF-2S 22.5-22.5 3-3 22-22 Single 300 V. 23.07 8.95 

y Size: VHF1-S: 154,” H xX 17%” W x 334”. VHF-2D: 1%.” Hx 1%” W x 744” D. - s 
| VHF-2S: 154.” H x 1%” W x 714” D. Description on above types: Dual condensers. Ideal for VHF Mixer oscillator use. 

Front and back ball bearings, brackets for mounting 7 pin min. tube sockets. Freq. limits higher due to construction. VHF- 
' 1-S, VHF-2S—Single Spacing. VHF-2D—Double Spacing. 

Neutralizing Capacitor 

NC-800 10 1.75 ia : .1-.6 1500 V. 134” Dia. _ 3.45 
Description for NC-800A: Disk type neutralizing capacitor for T40, plates. Max Height 41/4” 
-35TG, 808 and similar tubes. Can also be used for tetrode and 2Ye” W X 212” D 

| pentode tubes by raising moveable plate to top of unit. 

LANGEVIN 3600 WATT 

1.25 

: i 
t : : BARRY ELECTRONICS Dept. CQ-11 1 
MODULATION TRANSFORMER ; 512 BROADWAY, NEW YORK 12, N. Y. 1 

1 WALKER 5-7000 (Area Code: 212) : 
Pri: 12,000 Ohms at 375 Ma. pi ; i 
Sec: 4500 Ohms at 900 Ma. (D.C.) (J Enclosed is money order or check and my order. 1 
Frequency: 150 to 3500 CPS response flat. ' Prices FOB NYC. Shipments over 20 Ibs. will be shipped 1 
Audio Power Level: 1800 Watts. t collect for shipping charges. Less than 20 Ibs., include 1 
Approx. size: 12’ x 11’W x 10”D. ' sufficient postage. Any overage will be refunded. Fragile 1 
Approx. Wt.: 100 Ibs. net. (200 Ibs. packed). ; tubes shipped via Railway Express. I 

AT er arty semana $88.00 : GC send copy of new 1963 “Green Sheet” Catalog #11 | 
FOB, warehouse Georgia. ; J Send information on: 

IGNAL GENERATOR ' (] [have available for trade-in the following: .........0... I 
150 KC to 55 MC. in 6 bands. Range extended to two more ! 1 

ae ece00 We) By Usite 2rid anc AU) Harmonics. Caer ee ec ass satiedecaoetchlendterttindsnr ee stirterereecbecerite alba ! 
‘tion accuracy is held to within 1%. Stability is good due '! ; 

to careful electrical and mechanical construction, Unit is N Title # 
shielded electrostatically and magnetically. Audio is 400 IMO iiicseeessececceeceessnseetetsrereeceearenssentessansonseeseescetnessasacs I 

CPS and is supplied for modulating R.F. in generator and j 

Systems. The 400 CPS Audio Modulates the R.F. from 0-80%. 
A low R.F. variable output is used for normal usage. For 
higher R.F. output, the Hi R.F. Jack is used. Mfd. by Radio 
City Products Model 706A. Size: 914”H x 1542”W x 7”D. elt 

Weight: 19 Ibs. Cat. 411-87. $39 90 I Vit 

New Original Carton with book. x - = 

000000 OOOO OOOOH OOOHHHLHOODHHHHHHHOHHHHHHHHHOHHHHHHHHOHOE 190000 

For further information, check number 75, on page 158 

I 
I 
I 

the testing of A.F. Sections in receivers, amplifiers or P.A. ‘ Company 

| Address 
t 

ee ee 
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DOW-KEY 
DK-60 SERIES 

Size 
234x334x1 Ve 

Less than 9 oz. 

4 VERSATILE MODELS, | UF. N. BNC 
AC or DC OPERATION |] CONNECTORS 

COIL RATINGS: 6, 12, 24, 28, 32, 48, 110 and 220 
V DC @ 2 watts. 6, 12, 24, 110 and 220 V AC @ 
6 VA, 50-60 cps. Special coil voltages available on 
request. Coil terminals are solder connections feed- 
through insulators. 

r.f. RATINGS: | kw power rating to 500mc. 20 watt 
power rating to 500 mc in DK60-G and DK60-G2C 
in de-energized position. The DK60-G and DK-60- 
G2C have a special isolation connector in the de- 
energized position to reduce crosstalk to a minimum. 

AUXILIARY CONTACTS: Form 2C (DPDT) on 
DK60-2C and DK60-G2C, Bifurcated contacts rated 
at 5 amperes at 110 V AC non-inductive. 

VSWR: Less than 1.15:1 from 0 to 500 mc (50 ohm 
load). 72 ohm relays available. 

ISOLATION: Greater than 60 db @ 10 me in 
DK60 and DK60-2C Greater than 100 db from 0 to 
500 mc in DK60-G and DK60-G2C when in the en- 
ergized position. 

OPERATING TIME: Less than 30 milliseconds from 
application of coil voltage; less than 15 milliseconds 
between contacts. 

Standard Relays with 

UHF Connectors include: DK60-2C ......$14. 
DK60-G2C ....$15.65 

NEW DK2-60B 
TRANSFER 

SWITCH 

Designea ro meet switching needs when using 
transceiver as exciter to drive any linear ampli- 
fier. 

Performs necessary switching to either transmit 
directly with transceiver or to transmit with 
transceiver amplifier combination. 

butors SPECIFICATIONS: Freq. range 0 to 500 me. to 
in U.S, 1 kw; VSWR 1.15:1; Isolation 30 db at 500 me? 
and 50 db at 30 mc; Insertion loss 0.03 db at 30 mc; 
Cunada Available in all std. AC and DC voltages. Con- 

* nectors: UHF std., type N, BNC, TNC and C 
available, 

DK2-60B with UHF Connectors... .$19.00 

DOW-KEY COMPANY 
Thief River Falls, Minnesota 

Distri = 

(1) Less than 7 days; (2) Between 8 and 13 da 
(3) Between 14 and 22 days; (4) More than 22 da 

On the Short-Skip Propagation Chart, where ty 
numerals are shown within a single set of parenthe: 
the first applies to the shorter distance for which i 
forecast is made, and the second to the longer al 

For the specific days of each month on which a p 
ticular opening is most likely to occur, as well i 
day-to-day forecast of reception conditions (signal qui 
ity, noise and fading levels), see the “Last Min i 
Forecast”? which appears at the beginning of this colump 

All times are shown in Local Standard Time, using ti 
24-hour system. In this system midnight is shown as @ 
while 01 is 1 A.M., 02 is 2 A.M., etc. Noontime is show 
as 12, while 13 is 1 P.M., 14 is 2 P.M., etc. 

The CQ Short-Skip Propagation Charts are based up¢ 
a c.w. effective radiated power of 75 watts from a ha 
wave dipole antenna, a half-wave or higher ab 
ground. The Charts are valid through December 31, 194 

, These forecasts are based upon basic propagation da: 
| published monthly by the Central Radio Propagatié 
| Laboratory of the National Bureau of Standards, Boy 

der, Colorado. 
> : 

Contest Calendar [from page 90] 

the usual signed declaration that all rules and re; 
ulations have been observed. This is important. 

8—Certificates will be awarded to the leadir 
stations, single operator and multi-operator, | 
each country and call areas in the following 
U, VE, VK, W/K, ZL and ZS. 
9—There is also an SWL section. Rules are tk 
same as listed above, except that the bonus ie 
listed under Rule 3 is 20 points. CQ and te 
calls will not count. The station logged mu! 
actually be working someone, and the call an 
report of the station worked must also be liste 
10—Logs go to R.S.G.B. Contest Committe 
28 Little Russell Street, London, W.C.1, En; 

land. Postmark deadline is December 2nd. 

Ed. Note 

George Jacobs said there was a good chan 
that conditions for the Phone week-end woul 

| be normal. We’ll settle for that; can’t be tc 

choosey these days. Hope George’s predictic 
' was correct for you phone men (and YLs); he 
been better than 75% correct. Keep your fi 

| gers crossed for the coming c.w. week-end. 

We have received inquiries regarding the st 
tus of DXpeditions that are manned by clt 
members. It it’s a station set-up and complete 
operated by club members, the score can | 
claimed as part of the club score. The static 

| must be licensed by a club member. 

And while on the subject of clubs, your clu 
score don’t mean a thing if your secretal 
doesn’t send us a list of the participating membe 
and their claimed scores. 

The Israel Amateur Radio Club has confirme 
that the 7 mc Trophy for the highest score ¢ 
c.w. will be an annual donation. The 19¢ 
Trophy has already been sent to VK3AZZ. 

It’s a bit late but still possible to get 
sheets for the c.w. week-end. A rush Air Mé 
request with sufficient postage for a return |} 
the same route should do the trick. 

And is it necessary for me to remind yc 
“again? Your logs please, no matter what yo 
score may be. Let’s break last year’s recor 
conditions notwithstanding. 

If you come up with a good score, shoot 
For further information, check number 58, on page 158 
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“BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS ~Telre 

een eenaae 
WE a 
ee | 

The Choice of the Discriminating 
Communication Engineer... the 
Man who Never Settles for Any- 
thing Less than THE-VERY-BEST! 

You too — can enjoy World renowned TELREX 
performance and value! 
Send for PL77 condensed data and pricing cata- 
log, describing the World’s most Popular an- 
tennas from $6.95 to $999.00. Expanded data 
sheets — your favorite band, also available. 1 f 

) 
ANTENNAS ‘Communication and TV Antennas 

/ re x LABORATORIES 

ASBURY PARK 25, NEW JERSEY, U.S.A. 
For further information, check number 59, on page 158 

FIIADA AIA AIA AA AAIA IIASA AI IAAI ISIS AISI SISAS_SIAI SISA IAI ASSIA IAA SA AIISDSD SAS AS He 

ANTHOLOGY I & ANTHOLOGY II il = 
Your favorite articles are compiled into two wonder- 

ful books, and they can be yours without any prob- 
lems. Just look for the ““Ham Shop” Ad in this issue 
and use the time saving coupon to order. & Be 
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_Now—an SSB transmitter that takes you out of the | 
“barefoot” category. The TRI-X 500 gives you the punch 
‘of two comparable units on today’s market. A 7034/4X150 
loafing at 500 watts input; integral blower and built-in power 
supply; highly stable VFO with 100:1 tuning ratio team up 
to make this your best buy in a compact table-top sideband 
Tig. 

PNothing has been spared in bringing you Collins Mechani- 
cal filter bandwidth—automatic level control (a.l.c.) and 
continual variable power output without retuning! Pi-net- 
work, full voice control with anti-trip, provisions for FSK 
‘a5 well as AM and CW insure no obsolescence. Tri-ex 500 $795" 

CHECK THESE FEATURES AND COMPARE: 
¢ 500 Watts Peak Envelope Power (SSB & CW © Carrier Suppression Better Than -45 db 

_ 300 Watts AM) ¢ Sideband Suppression In Excess Of -45 db 
* Built-in Power Supply and All Crystals In-  ¢ Spurious Frequencies Down More Than -45 db 

e 

e 

cluded (nothing else to buy) Benctvoried sel 00rohns 

° Super Stable V.F.O. Compact, Symetrical — Human Engineered — 
® All Band Coverage, 80-10 No Unsightly Cables on Front Panel 

® Fully Metered Ruggedized For Stringent Use 

Write For Full Details 
Exclusively distributed by 

TWO-WAY RADIO COMMUNICATIONS 
236 HYLAND BOULEVARD Staten Island 5, New York 

Let us know what you’re using now for trade-in allowance. 

For further information, check number 60, on page 158 
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* TWO-WAY * 

COMMUNICATION CRYSTALS 
UNCONDITIONALLY 

GUARANTEED 

FAST SERVICE 

Com- Com- 
mercial mercial Amateur 

Frequency Range Oven Room 01% 
3 to 9.9 me. 002% 002% 20mmf 

3 to 9.9 me. $4.25 $3.65 $2.85 

15 to 29.9 me. T.M. 3.65 3.65 2.85 

30 to 50 me. 4.50 4.00 3.35 

10 to 17 me Fund 4.50 4.00 3.35 

2 to 2.9 me. 4.50 4.00 3.35 

50 to 59.9 me. 5.50 5.00 4.00 

60 to 80 me. 6.00 5.00 5.00 

1.0 mc. to 2.99 me. 8.50 7.50 6.50 

CB dealerships inquires welcome 

Two hundred transmitters and receivers on record 

Do It Yourself Kits—three 7 mc Xtals, Two holders $1.95 
Write for quantity discounts or phone Victor 2-557! 

AMERICAN CRYSTAL CO. 
P.0.BOX 2366 © KANSAS CITY 42, MO. 

American specializes in two-way communi- 
cations. Frequency correlation data for 
G.E., Motorola, &.C.A., Collins, Lear, 
Narco, Hallicrafter, Link, Gonset, Aerotron, 
Heath, Bendix, Johnson, Globe, U.S. Gov’t. 
and many other compaines. Send postage. 

Reduces interference ana 
Noise on All Makes Short 
Wave Receivers. Makes 
World Wide Reception 
Stronger. Clearer on All 
Bands! 

For ALL Amateur Trans- 
mitters. Guaranteed for 
500 Watts Power for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof. 

80-40-20-15-10 meter bands. Complete... 
40-20-15-10 meter bands. 54-ft. ant. (best for sw!’ ey) 

Free technical information 

STANDARD 
SIGNAL GENERATOR 

MODEL SG-83 $140.00 

tions! 

CLEMENS MFG. 
630 S. Berry Rd St. Louis 22,Mo. 

FB-3D 

New Products, Dept. B., Box 481 Grand Haven, Mich. 
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Complete as shown total length 102 ft. with 87 ft. of 72 ohm bal- 
anced feedline, Hi-impact molded resonant traps. (Wt. 3 oz. 1” x 
5” long). You just tune to desired band for beamlike results. Ex- 
cellent for ALL world-wide short-wave receiyers and amateur 
transmitters. For NOVICE AND ALL CLASS AMATEURS! NO 
EXTRA TUNERS OR GADGETS NEEDED! Eliminates 5 sepa- 
rate antennas with excellent performance guaranteed. Use as 
Inverted V for all band power gain. NO HAYWIRE HOUSE 
APPEARANCE! EASY INSTALLATION! Complete Satay Gey: 

14 
«13.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance COD 
plus postage on arrival or send full price for postpaid delivery. 

WESTERN RADIO e Dept. AC-i! © Kearney, Nebraska 

Calibrated output 0.6 to 16,000 micro- 

volts. 360 Ke to 30 Mec in 6 bands. 
Pure 30% sine wave AM—No FM. All 
transistor. Write for complete specifica- 

CALL SIGNS 

rder your call in neat 2 inch die cut letters with base. Just 
right for the shack. You assemble. Letters: 3/32” silver show- 

card stock. Base: Satin finish black plastic. Price $1.50 Postpaid. 

; 

to me Air Mail, so that we can list it in an e: 
issue. Good luck, see you in the pile-ups. 

73 for now, Frank, wt 

USA-CA [from page 103] 
1 kw limit as dangerous to the public and 
national interest. 

Today, amateur radio contributes over $ 
000,000 to U.S. gross sales, which is an aver 

of about $150 per ham annually. Two-thirds 
these gross sales are materials, components a 
equipments developed and produced bee | 
power limit is 1 kw. Also, the components 
parts developed and designed for high- “POM 
applications in a much higher percentage | 
cases are adaptable and immediately aivanis 
for use in government specification usage. 
research, design and development maintained | 
manufacturers of amateur radio equipme; 

under 1 kw power limitations, in major port | 
rectly supports national security as well as 
tional economic growth. 

On the factor of training manpower, whetk 
it be communications or technical phases of t 
art, one cannot dispute considerably more trai 

ing and knowledge accrues through use of hi 
power so this also provides greater contributi 
to the public interest. | 
We would suggest that those advocating i 

duction to universal use of low power (federa 
regulated) limits are thinking in terms of p¥ 
sonal and economic desires and not the pub 
interest. 

What’s Cooking Department 
The bands are full of chatter from cour 

expeditions and hunters seeking counties ...0 
can hear about every other QSO inquiring 
one’s county. Also, reports show considerat 
improvement in U.S. hams naming counties | 
QSL cards for which the DXers are expressi 
much gratitude. Let’s face it, the USA-CA h 
brought greater desire on the part of DXers 
work U.S. hams, and has provided U.S. har 
greater purpose for W/K contacts. No questi 
about it, most U.S. hams are grateful that th 

QSL card, because of advent of USA-CA, nc 
has significant value. Many award programs a’ 

QSO parties are now being orientated in su 
port of and to get support from the USA-C 
program. We will continue to bring you the 
developments, all of which contribute to the pu 
lic interest through greater publicity of amate 
radio affairs. Tell others about the USA-C 
Program and keep the letters coming. 

Old Man, K6E 

UHF Roundup [from page 116] 
stir up more activity. Take WA4GHK a 
W4EMB for example. These fellows are sé 
arated by 150 miles, but yet maintain nigh’ 
schedules on 220 mc. On July 13, though, th 

switched to 2 meters and worked crossband d 
| plex between 144 and 220 mc. Quite a few of t 
2 meter gang in the Palm Bay area were snoc 

ing, and it appears that a good number of the 
are now constructing equipment for 220 mc 
get in on the fun. By the way, WA4GHK rv 



5394 (48 watts input) to a 6 element Yagi up 
40 feet. 

As Promised, More ““5HPT” 

“Things here are working fairly well. 432 be- 
ween my QTH in Bedford, Texas and Houston 

solid most of the time, with phone possible 
great deal of the time. I am only on c.w. at my 
d, however. Still continue to be puzzled by 
2 being better than 144 mc, time after time. 

wer at this end is about 200 watts input and 
5SDM at Houston runs far more power on 144 

han he does on 432. Have had 432 contacts 
o with WSLDV, KSTUP, and KS5TPG at 

‘Houston. Not a too successful contact with 

the air, so things are perking up in that area. 
KSJHG, Atlanta continues to be active and 

“As before, on Ham TV there is no activity. 
Hf WS5AJG should get so inclined, well then I 

would have it made. However he is assistant chief 

at t the CBS Channel 4 outlet in Dallas, a gets 

bug.) “Can’t find anyone else that is interested. 
T would like to go vidicon, but haven’t the tube, 

tc., to get started. As it is, I have too many 

ons in the fire already.” 

73, ALLEN, K2UYH 

VHF Report [from page 114] 

‘elements up 55 feet. You fellows who need West Vir- 
ginia please note: WA4EBN/8 has been spending his 

time atop a mountain near Elkins in Randolph County. 
“W8CKY has also been active from here portable. 

.SPEJ reports another good skip month. K8OLB’s run- 
ning a pair of 4CX150As on the low edge, and, need- 

‘less to say, has been working the fall ground wave into 
Michigan and Pennsylvania. 

_ Push-puil 24Gs are employed by K9DWR to 10/10 
sntenna to work his DX, which, by the way, included 

W8KNC/® on August 24. Good tropo condx reported 
by K9YGR at Milwaukee whose worked K8ZGP, 
8NUH, WA8BGY and W9DIE to prove it. Harry 

vants skeds to Indiana on 50.150 mc c.w. Sundays at 

2000 cst. 
_ W8KNC/# is still offering South Dakota to the 

DXers. Ira’s in Lawrence County with his time-proven 
ortable station. WONYF in Overland, Missouri, is now 

rting a T-Bolt. He is heard nightly in Kentucky, 
Tennessee and Indiana from all reports. K®EMO in 
edar Rapids, Iowa, has a fine six meter s.s.b. signal 

ith his homebrew mixer and KWS-1. 

Sign Off 

Soon to appear in these pages will be results of the 

50 mc tropospheric experiments conducted in the last 
few months by WA2IHY and K2ZSQ. Studies aren’t 

complete yet, so if you hear either of us (50.160-50.200 
me) transmitting directional CQs, be sure to give us 

call. As a point of interest, at this writing we have 
already proven to our own satisfaction many theories 

‘of the past regarding normal working radius on these 
‘frequencies with medium power equipment. Results, we 

feel, will be surprising. In the meantime we’d enjoy 
hearing from readers who consistently work stations 
several hundred miles away to add to our report. 

73, Bos, K2ZSQ 

EMPLOYMENT 

OPPORTUNITY 
We are constantly looking for the right men 

to work for our organization. We are inter- 

ested in hearing from men who can repair 

or men who can sell—or better yet, a com- 

bination of both. Unlimited opportunity for 

the right men with one of nation’s fastest 

growing distributors. Possible employment 

in any one of our three stores or possibly 

start new store. Write in confidence. 

Terry Sterman W9DIA 

AMATEUR ELECTRONIC 
SUPPLY 

3832 W. LISBON AVE., MILWAUKEE 8, WIS. 

SEMI-CONDUCTOR SALE! 
FACTORY TESTED! 

oO ee ae Silicon Transtr npn 2N1015A 

w /leads eek3 
0 6-amp 100V Silicon Power Stud, rect. -$1 
60 10 MADT Transtrs 6-mtrs pnp Philco..$1 
ia] es 20W Transistors, 2N1320, pnp, 

015 Raytheon 1N434 Silicon Diodes...... $1 
0 10 Switch’g Transtrs pnp 2N438, 

BO! CQUAISH g coscn ras cesh a Riau tanceateneabianacrens anh $1 
0 3 40W Transistors, TO13, pnp .......... $1 

G.E. 2N107 Transistors, audio, pnp..$ 
.E. 2N170 Transistors, RF, pnp $ 
Fae Switching Transtrs, TO3, 

5 1 
4 1 
25 
CAE COO pees arutchniunee Aun henrpcenianp memenelstds wien $1 
1-watt Zener, choose from 3 to Pena ee = $1 
2 40-watt Transistors, 2N174 
TOSG. CASO ie iivicssetanccvcvnsens snepednpiastavevasaus et 
2 500-mc ‘‘Mesa’’ PnP Transistors...... 1 
15 PNP Transistors, asst types 
Gi CASCS  acerevicntacuesececssesepscsvctissesaveshesacces $i 
15 NPN Transistors, asst types 
& 
: 

a 
2 
st 

ases 
i World Famous CK722 Tran 

ghes E1 apsulated Silicon Diodes..$ 

oO 
ia 
o 

QO 
oO 

Q 
Oo 

a} 

0 

oO ae 
i] con Power Rectifiers, 

GUARANTEED! 

CHOOSE ANY 
10 FOR 
$930 

Add postage! 

[eee 

SPECIALS! 
O 10-watt ZENER 

DIODE, stud, 
800V .... $1.98 

O 25 amp SCR, 
SCR, 200V, 

d $4. 

SEND 

10¢ FOR 

CATALOG 

0. BOX 942Q 
POLY PAKS LYNNFIELD. MASS. 

“HOW TO MAKE MONEY 

AUTHORITATIVE GUIDEBOOK 
ABOUT THE BOOM IN TWO-WAY MOBILE-RADIO: 

GIVES FACTS. FIGURES, PAY RATES, 
WRITE TODAY! 

LAMPKLN. LABORATORIES, 

November, 1963 6 

Mobile Radio Maintenance” 

INC. Electronic Div. BRADENTON, FLA. 

cQ_ e 
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aT VHE BEAMS 
SINGLE @ DUALS @ QUADS 

ey oll 
BEAMS (A) Model No, Ham Net 

3/4 Meter 11 element A430-11 $ 7.75 

1 1/4 Meter 11 element A220-11 9.95 

2 Meter 7 element Al144-7 8.85 

2 Meter 11 element Al144-11 12.75 

6 Meter 3 element A50-3 13.95 

6 Meter 5 element A50-5 19.50 

6 Meter 6 element A50-6 32.50 

6 Meter 10 element A50-10 49.50 

DUAL STACKS (B) 

3/4 Meter 22 element ~ A430-11 D 18.50 
1 1/4 Meter 22 element A220-11 D 22.90 

2 Meter 14 element Al144-7. D 21.25 

2 Meter 22 element A144-11 D 29.00 

QUADS (C) 

3/4 Meter 44 element A430-11 Q 43.00 

1.1/4 Meter 44 element A220-11 Q 54.50 

2 Meter 28 element Al44-7 Q 62.50 

2 Meter 44 element A144-11 Q 

See your distributor or write for complete 
Catalog No, 116 

US Fr _ ttitterenrd Strat BiPUSE LEE OF 
© AMATEUR COMMUNICATION 

Manchester, WH, ra ft ANTENNAS 

PRICES 
REDUCED 

CENTRAL 
ELECTRONICS 

MM2 R. F. ANALYZER 

$8 Q50 

Originally $149.50 
ONLY 10% DOWN 

Only $7.42 
a month 

BOLTUPURSE 
venggon AE UsLeree « 

Ge) 

LIMITED QUANTITY - ORDER NOW 
MM2 ADAPTERS We bought the entire factory stock and 
RM 50 Terry says, ‘Clear ‘em out at $99.50!” 

f C Analyzes every transmitter RF and AF 
or 50 kc $12.5 function .. . also analyzes IF patterns 

RM 80 of incoming signals. No tuning. Just 
for 80 ke . 12.50] Plug it in and it’s ready to vse. Com- 

RM 455 for 455— 
plete with tubes, scope and instruction 
book. No more at this price. Only $5 
down! 500 kc IF... 12.50 

Send check in Amateur Electronic Supply full-We'll prepayt ' 
3832 Lisbon Ave., Dept. C 
Milwaukee 8, Wisconsin : 

EMclOSeaum ryt ot caniinii2crketvcssaales SHIP. Meine ccayerecstntecee ate | 

| will pay balance in 1 year immenen>y r 
i] 

(OT ROSE Ne ec oer eg. 
(1 Send latest Reconditioned Equipment Bulletin 

For further information, check number 64, on page 158 
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Rates for the Ham Shop of 5¢ per word for advertis: 
which in our opinion, is non-commercial in nature. A cha 
of 25¢ per word is made to all commercial advertisers 
organizations. Since we do not bill for Ham Shop advertisi) 
full remittance must accompany all orders. ; 

Closing date is the 15th of the 2nd month preceding ct 
of publication. Your copy should be typewritten, dou 
spaced on one side of the page only. A 

Because the advertisers and equipment contained 
Ham Shop have not been investigated, the publishers of i 
cannot vouch for the merchandise listed therein. We rese: 
the right to reject advertising which we feel is not of 
amateur radio nature. 

Sackers, W8DED, Holland, Michigan. 

ees 2 Sp attovtee ee | 
QSL’s?? WPE’s?? CB’s?? Largest variety samples 25¢ (refun} 

{ QSL’s, CB, WPE SAMPLES, 10¢. Nicholas & Son Printery, 
Box 11184, Phoenix, Arizona. 85017. 

QSL CARDS Largest selection-Lowest prices. Samples & cat 
25¢. Refund or 25 extra cards with your first order. Debi 
Printing, 1309-C North 38th Street, Milwaukee, Wis. 53208. 

QSLs Large selection styles including photos. Fast Service. ) 
ples Dime. Ray K7HLR, Rte. 3, Twin Falls, idaho. 

QSL’s-SWL’s or what have you. You name it and we will 
for you as you wish. Expert art work at nominal cost, e 
said? R. McGee, 6258-103rd St., Jacksonville, Fla. 32210. 

1964 QSL-size calendars, 100—$7.00. Samples 25¢ Mo} 
W8NLW, 443 Euclid, Akron, Ohio. . 

PICTURE of yourself, home, equipment, etc., on QSL cards, : 
from your photograph. 250—$7.50 or 500—$10.00 post 
Pee free. Write to Picture Cards, 129 Copeland, Lay) 

is. 
, 

QSLs SWLs XYL-OMs (Sample assortment approximately ¢ 
covering designing, planning, printing, arranging, mailing, 
catching comic, sedate, fantabulous. DX-attracting. Protec 
snazzy, unparagoned cards. (Wow!) Rogers, K@AAB, 961 Ar 
St., St. Paul 6, Minn. 

QSLs free samples. Fast service. Bolles, 7701 Tisdale, Au 
Texas. 

QUESTION Want to design a QSL card? Sampler Instructior 
25¢. Wow! what cards you can create. $1.50 and up 100. Sa 
Box 203, Wyantskill, N.Y. LV) leet eg ty el 

QSL’s—100—$2.50. Samples. Dime. AMEE’s Printery—W9F 
Box 138, Oak Lawn, Illinois. 

RUSPRINT QSLs—SWLs 100 2-color glossy $3 postpaid. QSC 
cards $1 per 100. Rusprint Box, 7507 Kansas City 16, Mo. 

QSL’s 3-color glossy. 100 $4.50. Rutgers Vari-typing Ser 
Free Samples, Thomas Street, Riegel Ridge, Milford, Noo 

CALL CARDS Badges, decals, goodies, illustrated literature 
samples 25¢. Errol Engraving Att: K1VRO, Westfield, Mass. 

QSL’s. .. . Nifty . . . Thrifty . . . Dime. Filmcrafters. 
Martins Ferry, Ohio 

QSL’s new designs. Free catalogue. Longbrook, Box 3:5 
Quakertown, New Jersey. 

QSLs Samples, dime. Print Shop, Corwith, lowa. 

QUESTION: Want to design a QSL card? Sampler Instructio 
25¢. Wow! What cards you can create! $1.50 and up, 100. Sa 
Box 203, Winanskill, New York, 12198. 

NEW QSL PRINTER with new designs. ‘‘2-color’”’ $2.25 per 
10¢ for samples. Corneilson, 321 Warren, N. Babylon, N. Y. 

75A-1 receiver, speaker, manual, immaculate, $190; Vikir 
transmitter, excellent condition, all mods incorp., full cr 
deck, mike, antenna relay, baluns, folded dipole kit, spare tt 
manual, $115; Morrow 5BR1 converter, mont condition, ca 
manual, orig carton, $30; AR-88 RCA recvr., vy good; Super 
power supply, speaker, vy good; write. W@LWZ, 1030 So. Du 
Denver, Colorado, 80226. 

GALAXY sales have brought in hundreds of trades. Cash: K\ 
ee ae Champ 300 $199.00; King 500 C $439.00: GSE 
229.00; HX-50 $299.00; Apache $189.00; Valiant $225.00; | 

maker $169.00; 75A-1 $199.00; 74A-4 $375.00; SX-111 $16 
SX-101 $179.00; HRO-50T $149.00; HRO-60T $249.00; and 
rere: Write for list N-3. Leo, WOGFQ, Box 919, Council B 
owa. 

SELL Hallicrafters SX 100, R-46B speaker, Heach SIXER. 
condition, Make offer. Will pay shipping. K8NOO, 1501 Ho) 
Petoskey, Michigan. 



ENT ham receiver broadcast through 6M, many operating 
s, $95. Complete 50 w. phone-c.w. transmitter, $35. VFO, 
r, other items. WA2TVG, 457 Havana, Egg Harbor, N. J. 
ICING excellent Valiant & HQ-160 for quick sale. Complete 
ation on request. K4KJK, Box 6080, Charlotte, N. C. 28207. 

; CLEANOUT partially modified surplus; ARC-5 transmitter 
, $7.50; R26/ARC-5 receiver 3-6 mc, $5.00; ART-13 trans- 
unit, $15.00; SCR-522 transmitter, $10.00; SCR-522 re- 
$7.50; all with tubes. Like-new items: Seco squelch-noise 

ar, $5.00; two 4CX300A tubes, $50.00; two sockets for 
, $5.00; used Gonset Super Six converter and Super-ceiver 
With control, $40.00. W2LWO, 12 Whitford Ave., Nutley, N. J. 

RUM ANALYZERS. Fit your receiver. Brochure. Halco, Box 
Saxonville, Mass. 
PTRONIC BARGAINS Discounts from net, free brochure. 
lin Electronics, Box 51C, Brentwood, N. Y. 11717. 

ed: Transmitting tubes, test equipment, ham gear. Will pay 
ve prices. Write or visit Rex Radio, 84 Cortlandt St., N. Y. 

TALS: FT-243’s + 2 KC . . . $1.00—3500 to 8650. Hundley 
tal Co., 2947 North 35th, Kansas City 4, Kansas. 

243 CRYSTALS: 3400 to 8700 kc—+ 2 KC $1.00 each. Nets 
each. Denver Crystals, 776 South Corona, Denver 9, Colo- 

TED CIRCUIT BOARDS. Hams, Experimenters. Silver Sentry 
$2.85; Converter March CQ, $1.50. Free catalog. P/M 
TRONICS. Box 6288, Seattle, Washington. 98188. 

NICAL MANUALS For surplus electronics. Free list. W31HD, 
‘Roanne Drive, Washington, D. C. 20021. 

‘S$ subminiature, Type FM-1, 43 to 47 mc, order to nearest 
61.00. Also 452.5 kc, $1.00, similar to F605. WA2LGR, 208 
in Ave., Rutherford, N. J. 

MGAINS! Read The Ham Trader. Free copy or 25¢ for current 
». Box 153Q, Franklin Square, New York 11010. 

LL PAY any reasonable price for first class copies of CQ for 
‘and December 1945 and January 1946. Want old regional, 
or club ham publications, call books. A. R. Marcy, W4ID, 

3rd Ave., Sea Park, Eau Gallie, Florida. 

LING Halli. SX-42 AM/FM receiver. Needs minor work, clean 
ferior. Best offer. Also Grommes 10 w. mono hi-fi amplifier 
del 55C, excellent condx inside & out, in metal cabinet. Only 
0. Box TK2, CQ, 300 West 43rd St., New York, N. Y. 10036. 

F GEAR WANTED: Need transmitters for 220 and 432 me (with 
ulators and power supplies). What have you? Write: Bob 
nm, K2ZSQ, Box 528, South Rahway, New Jersey. 

d Army sets or parts, GRC, PRC, FRR/URR, TCC, SB, SCR. 
id listings. Quick cash. Anker Electronics, 1617 So. Main St. 
-26Q, Wilkes Barre, Pa. 

S New illustrated literature, badges, decals—All the 
Jodies.’’ Errol Engraving, Att: K1VRO, Westfield, Mass. 

NTED: Commercial, military, all types, ARC, ARN, ARM, GRC, 
, URM, TS, 618S, 17L, 51R, 51X, APN, others. . . . RITCO 

. Box 156, Annandale, Va. 

IEED AN OLD Zenith or Chicago Radio Labs radio. Can anybody 
ply one? Will also buy other pre-1925 radios. Worcester, 
). 1, Frankfort, N. Y. 
N ANYONE supply an old Murad radio? Will also buy other pre- 
25 radios. Worcester, R.D. 1, Frankfort, N. Y. 

ES ANYBODY have an old radio made by Jewett? Will also buy 
er pre-1925 radios. Worcester, R.D. 1, Frankfort, N. Y. 

M LOOKING for the best performing old radio (pre-neutrodyne). 
3s anybody have a candidate? Will also buy other pre-1925 
ios. Worcester, R.D. 1, Frankfort, N. Y. 

ROID RTTY KIT Mark-Space discriminator and bandpass filters. 
Judes 4-88 mh and 1-44 mh uncased, like new toroids; infor- 
tion sheet, mounting hardware and six mylar-capacitors. $5.00 
stpaid. Toroids: Specify 88 or 44, less capacitors, $1.00 ea. 
54.00 Postpaid. KCM Products, Box 88, Milwaukee 13, Wis. 

ZAM ENGINE driven ac/dc generators, burn wood, coal, etc., 
) watts. Kits $34.50 up; catalog $1.00 refundable, Richcraft 
zineering, Sterling, Virginia. i 

LLINS KWS-1 #959. Looks new, guaranteed perfect. Includes 
enna relay, instruction manuals, spare tubes. Will ship. Best 
sr above $700 or trade for KWM-2. Will accept NCX-3, SR-150 
et payment. Al Weiss, W6UGA, 2370 Knob Hill, Riverside, 
ifornia, OV 3-3149. 

(TRONICS, radar, unusual surplus bargains, free flyer. MDC— 
}W. Schiller, Phila. 40, Pa. 

ND DRIVEN ac/dc generator system, kits, $19.00 up: catalog 
00 refundaable; Richcraft Engineering, Sterling, Virginia. 

MPLETE STATION HQ170C—Spkr; GSB-100 (Both mint condi- 
1); D-104; SWR meter; Drake low pass; SCR-522 xmitter. 
10.00. W30QX, D. Bachman, 1030 Walnut St., Allentown, Pa. 

ited PL-172, AX9909 tubes, no duds. Also good rig. Fast 
h for fast deal. Al Claff, Box 7565, Mexico City, Mexico. _ 

ited Tower, beam, rotor. Leo Severe, R.R. 2, Box 5, Wilming- 
, Illinois. 

3 : 

ROHIN 
Superior Design 

= CRANK-UP 
TOWERS 

Versatile e All-Purpose 

ROHN Crank-Up Towers are 
especially engineered for ama- 
teur and experimental use. They 
represent the finest, most prac- 
tical towers of their kind avail- 
able. ROHN Crank-Ups feature 
(1) construction of welded steel; 
(2) hot-dipped galvanizing 
after fabrication throughout; 
(3) special roller guides be- 
tween sections on SD & HD 
Series to eliminate friction for 
smooth raising and lowering. 
Aliso, ROHN towers assure uni- 

form structural strength re-= 
gardiess of tower extension 

from highest to lowest height! 
Available in 37’, 54’, 71’, 88’, 
105’ and 122’ heights. Prices 
start at less than $100, 

Also available are ROHN communication and micro- 

wave, TV reception, amateur radio and general purpose 
towers for all heights to 800’; telescoping masts and 

roof towers; and complete accessories including micro- 
wave passive reflectors and lighting equipment. 

WRITE FOR FREE LITERATURE AND 
FULL FACTS AS TO WHY ROHN 
CRANK-UPS ARE BEST! See for 
yourself before you buy. 

Manufacturing Company 
P. O. Box 2000 « Peoria, Illinois 

“World’s largest exclusive manufacturer of TV- 
Communication towers - Representatives world-wide” 

For further information, check number 65, on page 158 

FREE Catalog 
ELECTRONIC GOV’T 
SURPLUS BARGAINS 

JUST OUT— 
NEW EDITION 

IF YOU HAVEN’T RECEIVED A COPY OF 
OUR BIG NEW 1963 FALL/WINTER CATA- 
LOG, WRITE FOR YOUR COPY NOW! 

IT’S FREE! Address Dept. CQ 

FAIR RADIO SALES 
2133 ELIDA RD. + Box 1105 - LIMA, OHIO 

155 November, 1963 e CQ e 



COMTRAN : 
For 
Greater 
Talk 
Power 

COMTRAN Il 
AUDIO COMPRESSION AMPLIFIER 

The COMTRAN II audio compression amplifier 
provides extra gain, talk-power and narrow band- 
width with no modifications to your existing rig. 
Use for SSB and AM with High Impedance 
crystal or ceramic microphones. 
Fully transistorized—just plug it in between your 
mike and transmitted. 
Only 44%” x 1%” x 1%” and uses self-contained 
9 volt battery. ONLY $29.95. Write for descrip- 
tive catalog. Dealers Inquiries Invited. 

COMTRAN ASSOCIATES, inc. 
2847 Cropsey Ave. Brooklyn 14, N.Y. 

Tel. 212-266-1490 

Amateur Net Monthly Payments 

| Price 1 year 2 years 3 years 

2B Receiver $279.95 $25.20 $13.74 $9.92 
2AC Calibrator 16.95 1.62 81 54 
2BS Speaker 16.95 1.62 81 54 
2BQ Combo 39.95 3.53 1.76 1.26 

Available Soon 

TR-3 Transceiver 550.00 49.95 27.25 19.68 
AE oh a OT | ea 79.95. 6.87 3.74 2.70 
M-S 3 Speaker .... 19.95 2.28 1.14 .76 
AC-3 Supply . rated Osd0 7.32 3.99 2.88 
DC-3 Supply . . 129.95. 11.90 6.49 4.69 

jg 

ig AMATEUR ELECTRONIC SUPPLY — Dept. © ~~ a 
3832 West Lisbon Ave., Milwaukee 8, Wis. a 

a 
i Terry; Rush me a Drake ............. I enclose $5 deposit and gg 
<j I will pay balance (] COD [J 1 Year (1 2 Years (] 8 years. x 

@ TI have to trade accessible ponent RMN ; 

L DE WA TIOM EY acct cudee rose ceuahicbs utvvvia trot vows What's your deal? gf 

iy Name...... I 

w  Adaress. Raeieee pes aatays eden a 

WAGE ae ee a ee aa At) a eeeengy SUHUGinacccerere ; 

ey a Ot OH SY OC HL 
For further information, check number 67, on page 158 
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Sand $9.95 

A MONTH 

Here’s all you pay after $5 down payment 

delivers a brand new 

DRAKE 2 B RECEIVER 

For Sale NC-300, speaker, 6M. Converter, $200. Leo 
R.R. 2, Box 5, Wilmington, Illinois. é : 

Collins 75$1 late model, serial number 2812, $325; HT 32 
Gonset GSB-101 Linear amplifier, $175. All equipment 
mint condition, no scratches, instruction books included. 
4545 E. 8th St., Tucson, Arizona. 5 

WANTED Pre-1955 editions of the ARRL Handbook to add 
lection. Only interested in clean copies (no tears, do 
or stains). Write: Richard A. Ross, K2MGA, 45-12 217 
Bayside, L.I., N.Y. pe ; 

SELL DX-100, SB-10, HQ-150, Johnson Matchbox, D-104 
condition $400.00. Gary Sundstrom, K2LXL-K1YQE, P.O. B 
Camden, Maine. y - 

TRADE Motorola 30D 12v. FM xmtr & receiver 146.94 mc. 
cond. For a 1 KW power supply, John J. All, 1767 Oak St. 
age, Ind. 

Collins 3281 & 75$1 sold as pair for $700.00. No scra 
perfect condition. Hal Franks, K7BIX, 841 E. 6th Ave., 
Montana. 

RTTY Sell Model 15 printers, AN/FGC-1 terminal unit. Mo 
keyboard brand new. Write. 255A relays $3.25 PP. Socke 
Rudolph, 3431 Douglas Drive, Murrysville, Penna. 

LAFAYETTE HE-56 Converter. Like new! $25.00. Drake TV- 
Filter. $4.00! S. Tobias, 5101 S. 8th Rd., Arlington 4, Virg 

ESTATE of K9DMZ Heath HX-30, 6 meter SSB, used only 2 
Johnson 6N2 and Eico modulator, factory wired, reas 
priced. Contact K9PRB, 329 Dwight, Joliet, Illinois. 

SWAP equipment, components with other hams! Many 0 
“Equipment Exchange.’”’ Interesting sample copy free! 
Brand, Publisher, Sycamore, III. 

SALE, TRADE Teletype parts, equipment, typing reperf 
motors, Collins terminal unit, HI-37, 32V2. Wanted: T 
transmitter-distributor parts, model 14 tape reels, end- 
indicators, General Radio synchroscope, comparison oscillo 
other frequency standard components, back issue C 
(General Radio, Hewlett-Packard, Measurements, Boonton 
Also want books of U.S. Navy history, U.S. Naval Institut: 
ceedings. W4NYF. 

SELL Hallicrafters HT-40, $49; Elmac PMR-7, $69; VXO 
July, 1963) all new parts, $49; AMECO CB-6 $10; new n 
CN-50W in factory carton, $45, PS-1, $5; JT-30 microphon 
assorted tubes; pictures of equipment available. CARL, 
IMG/2, 199 Kartes Drive North, Rochester 16, N. Y. 

JUNKER DuMont 303 scope wanted with good power transf¢ 
Write W8YAE, Donald F. Cameron, 1619 Milburn Ave., Tolé 
Ohio. 

WANTED: Buyer for Gonset G-66B and 3-way supply, bc 
perfect condition. Excellent receiver for AM-CW-SSB, BC th 
10m. $110 prepaid. J. M. Kootsey, Physics Dept., Brown 
Providence 12, R. |. 

FOR SALE Spotless NC-300 with NC-303 vernier dial driv 
new tubes, $176; Hycon-Eastern type 2215KA receiver if 
band crystal filter, $24; for National NC-303 owners, XC 
Deluxe WWV-100 kc xtal calibrator, can also be used with Ni 
$24. K8BFI/4, 4605 N. 17th St., Arlington 7, Va. 

ATTENTION CANADIANS HT-33 Hallicrafters kilowatt linear 
fier. Only a few hours operation. Specially priced to move 
$490.00. Gaspard & Sons Ltd., 143 Smith Street, Winnipeg 

WANTED ARB rcvr, must cover original freqs. Trade Dow Kt 
plate Xfmr, or cash. Hollis Button, 675 W. Parr, Campbell, 

HEATHKIT MOHAWK RECEIVER professionally wired—bran 
and never been used! Thoroughly tested and calibrated, G 
teed in perfect condition. Not a scratch! Will back anc 
express collect or deliver within 50 miles. W/manual, $2 
A. B. Rogers, WB6CPD, 619 Shotwell St., San Francisco 10, 

FOR SALE HQ-180C, excellent condition, s.n. 4416. Purc 
Dec. 1962; aligned Aug ’63. Also, S-2000, excellent. Bo 
$283. Cary Green, Box 393, Lexington, Va. 

SELL SX-101A, like new, $250.00; Eldico SSB-1000, $3 
Collins 32S1 & a.c. power supply, like new, $575.00; Sony ( 
stereo tape recorder with 2 mikes, like new—$250.00; C 
tone stereo recorder, five heads, 10% inch reels—per 
$500.00; Transtenna TR switch outboard—$50.00. Lamb, 
Yardley Rd., Morrisville, Pa. 

MUST SELL Collins KW-1 transmitter. Excellent condition 
sell to best offer over $1000. Friar Tom, Saint Anthony, | 
Hudson, N. H. 

SACRIFICE Halli SR-34 deluxe 6/2 mtr transceiver, AC | 
Excel op condx & clean outside. Best offer. Box TK2, C( 
West 43rd St., New York, N. Y. 10036. 

FOR SALE Knight R-55 communications receiver. Excellent 
tion. Perfect for beginner. $55. John Lough. 422 Jeffersor 
Urbana, Ohio. 

INTERESTED in becoming a member of the Continental V 
Association (no fee)? To be eligible, you must be cur 
‘active on at least one band above 50 mc and preferably 
had experience in some of the more popular VHF col 
Membership is open to enthusiasts in all 50 states by a 
tion. After June 1, 1964, membership will be by appoir 
only For further information write: Continental VHF DX 
ciation, Box 528, South Rahway, N.J. 



NG COMPLETE STATION. HT-32A, $400; Model A slicer, $35; 
DQ “‘Q” multiplier, $12; 12” speaker in matched cabinet, 
lammarlund HQ-129X, $110; Heath s.w.r. bridge, $10; Ant. 
plug-in coils 80-10, $10; Eico Model 324 Sig. Gen. fact. 

_ $20; Eico Model 950B Res.-Cap.-Comparator bridge, $20; 
SS Bob Casey, KOGWK, 104 E. 18th Street, 

oux City, Nebr. 
eee train equipment for ham gear. Rodney Robbins, 
QS, 4 Washburn Avenue, Franklinville, N. Y. 

RAFTERS SR-150 mobile power supply, mounting rack, 
mike and Nutronic antenna—used less than four hours. 

-an offer. Best offer accepted or will trade for a coin 
ion of equal value. Dick Morgan, 1602 Royalton Rd., Apt. 
roadview Heights, Ohio. 

LE: Drake 2B, perfect, best offer. DX-100 with apache 
aie K9FLU, 4524 Cross St., Downers Grove, Ill. 

| NEW HT-37, RME-6900, matching speaker. Perfect condition 
0. old. Will include mike, bug, relay, cables, etc. Pick up 

300. W2EUQ, J. H. Gray, RD #1, Painted Post, N. Y. 607-96- 

G COLLEGE Must sell. DX-100 $125.00, RME-6900 $250.00, 
DB-23 $35.00. Terms. K6ICS, Mike Gauthier, 10425 San 

‘Ave., South Gate, California, 213-LOrain 9-1865. 

EL 26 teletype with table, $75; T.U. $25, Viking VFO with 
_ shift, $25. Fred Beggs, 1803 Rose, Port Townsend, Wash. _ 
JACULATE HQ-170, $225; Speedex bug, $7; Kwick-Patch, $10; 
“low-pass, $9. Jim Perry, 65 Hemenway, Boston, Mass. 02115. 
ITED A complete set of Radio. State the price and condition. 

;- Editorial Dept., CQ, 300 West 43rd Street, New York, 
f, 10036. 

ALE Ameco TX-86 transmitter, 60 watts, 80 thru 6 meters. 
t condition with power supply, $99. Also Tecraft 2 meter 
mitter, new tubes, 20 watts, 2 Novice band crystals, with 
supply. Perfect condition, $79. Write: Ron Brown, WB2A0G, 
inden Avenue, Rahway, New Jersey. 

Spark Gap Times, journal of the Old Old Timers Club. 
sly different from all other radio publ. Free to members. 
le for membership if you made a two-way contact at least 
ars ago. Initiation fee covers life membership. No further 
Sole publisher of exact copies of first 1913 Gov’t Call 

K ($3.00), supplements 1-2-3 ($3.00) and 1909-1910 Blue 
iK ($3.00). Write Secy-Treas., W2EG, 507 Wayside Road, Nep- 

New Jersey. 

TED: 1945 CQ magazines—Jan., Feb., May, Sept., Alan Dor- 
er, K2EEK, 75-15 177th St., Flushing 66, N. Y. 

OUR mailing strip 

‘is IMPORTANT 
er MAR 63 

"| RONALD BUCHTER-WA2ZIM 
|'75-40 BELL BLVD 
| BAYSIDE 64 LI NY 

“Whenever you write to CQ concerning 
Byour subscription, change of address, or 

“renewal, cut your mailing strip from the 
‘wrapper of your latest copy and attach 

‘more accurate service to our readers. 

CQ Magazine 
300 W 43 St., New York 36, N.Y. 

F 

Ey 2? 

The acationer ... 

a portable antenna for 20 through 2 meters! 

For travel and emergency use 

¥ e A light-weight, compact 
telescopic whip . . . Com- 
plete with hardware, coax, 
accessories. 
Mountable anywhere and 
always ready to put on the 
air . . . Ideal for shack, 
cottage, hotel, motel, 
boat. 
Heavy duty chrome-plated 
with exclusive weather- 
proof center loaded plas- 
tic base* . . . complete 
with interchange coils and 
shorting bar for 2 thru 20 
meters. ’ 
Extremely low SWR on all 
bands! 
Telescopes and retracts to 
fess than 18 inches (fits 
into KWM-2 carrying case). 

$9950 
available from your local dealer or... 

DPZ CORPORATION, Electronics Division 
30 Broad Street, New York 4, New York 

*Pat. Pending 

or further information, check number 68, on page 158 

MAKES, wwe 

MAKES SENDING A PLEASURE 

vu: W IBROPLE X 
No special skill re- 
quired. Just press the 
lever —_ Vibroplex 
DOES THE REST. 
All parts precision 
machined and key is 
adjustable to any 
speed. Will not tire 
the arm. Five models, 
priced at $17.95 to 
$33.95. 

VIBRO-KEYER 
In building electronie 
transmitting units, 
Vibro - Keyer supplies 
the perfect part. With 
a finely polished base 
3%” by 4%” 
weight of 2% lbs. 
same contacts and finely 
finished Vibroplex parts. 
Standard, at $17.95: 
DeLuxe, with Chrome 
Plated Base, priced at 
$22.45. 

THE VIBROPLEX CO., INC. 
New York 3, N. Y. Folder 

s 

Order today at your dealers or direct. 

| FREE | 
833 Broadway 

DOW-KEY CONNECTORS 
PANEL MOUNT DOUBLE MALE 
Durable, silver Favorite every= 
plated, precision where. Precision 
made. Only %"’ made, rugged 
hole is needed, locking type. 
no screws. Silver plated. 

Poymer ey £0) Cae es 95 

DOW-KEY COMPANY, Thief River Falls, Minn, 
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Coupon Void after November 24, 1963 

Please send me more information on your ads 

in the November 1963 CQ keyed as follows: 

1 2 3 4 5 6 7 8 OF a i1.0) 11 12 13 14 15 16 17 18 192 
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Name 2 Call 
(Please Print) 

Address 

City > Zone State 

Engineer [_] Type of Work (Specify) 

158 e CQ e November, 1963 



(Y 300 WINS IN THE STRETCH. A tough race all the way — it was neck and neck from the 

But Galaxy, through superior breeding (research and development), workouts (field-home 

: testing), and the best owner/trainer (World Radio Laboratories), came through in the 

1 and is paying off big for hundreds of cheering hams. When you buy the Galaxy 300 (306 

SB/AM/CW transceiver, covering 80-40-20-meters) you've got a winner — $299.95 wired 

ke it a daily double with deluxe matching power $99.95. Like a full run-down? Mail the 

A... then you'll know why hamdicappers everywhere are choosing the Galaxy 300. 

WORLD RADIO LABORATORIES 
3415 West Broadway, Council Bluffs, lowa 

SEND ME FREE: L]) RUNDOWN SHEET ON 
“GALAXY 300’ [] ALL NEW WRL HAM CATALOG 
L] QUOTE ME “TRADE-IN’’ ON ATTACHED LETTER. 

NAME 

ADDRESS 

CITY. ZONE © AE seemee 

ORLD RADIO LABORATORIES 
fea tuaw e Council Bluffc. se 1 



send today for 
your 444-page 

ALLIED 
1964 CATALOG 

world's largest 

electronics catalog 

BIGGEST SELECTION 

BIGGEST SAVINGS 

EVERYTHING IN ELECTRONICS FOR THE AMATEUR 
e Ham Receivers and Transmitters 

get every ham e World’s Largest Stocks of Station Supplies 

buying advantage e New Build-Your-Own Ham Knight-Kits® 

e Citizens Band 2-Way Radio 

LARGEST SELECTION e Electron Tubes and Semiconductors 

ALLIED stocks the station gear you e Test Instruments and Meters 
need—at lowest, money-saving 
prices. Same day shipment from + Everything in Stereo. Micki 
the world’s largest stocks. e Tape Recorders and Tape 

e Everything in Electronic Parts, 
HAM -TO-HAM HELP Tools & Technical Books 
Our staff of more than 60 licensed 
hams goes all-out to give you the SEND FOR YOUR COPY TODAY a 
personal help you want. Whether tee 
you write, call, or visit our Ham | ples beetle ag tore toa oa puerta sey uten : 
Shack, you’ll like the friendly in- § ALLIED RADIO, Deot. 12-L =< 
terest and attention you always § 100 N. Western Ave., Chicago 80, III. 
get at ALLIED. 

H (Send FREE 1964 ALLIED Catalog 
EASY TERMS i 
Take full advantage of theALLIED | oe 
Credit Fund Plan. — Name 

ALLIED RADIO | 
Address_22 3a ee a eee 

serving the Amateur for 43 years - : 

a City_ = Zone State. 

: aa 
For further information, check number 70, on page 158 
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fussbudget 
Stan Taylor is Manager of National’s Quality Control Division 

.and a fussbudget by profession. He and his staff make 

tain that when you buy a National product you can be con- 
ent that every component part, every stage of assembly, every 

pect of performance, was checked, re-checked, and approved 

ore the equipment was allowed to leave the factory. Stan 

$ only one quota — 100% test and inspection— and only one 

terion in ‘‘borderline’’ cases — ‘‘Will the customer be satis- 
d that his new rig meets National’s advertised specifications 
performance and workmanship in every respect?’’ 

Our NCX-3 SSB Transceiver is a good case in point... Your 

tional Dealer will tell you that the NCX-3 outsells all other 
psceivers by four or five to one. Why? It’s a handsome fea- 

e-spacked high performance rig—and it’s well made. Con- 
atively rated parts, meticulous assembly, and the neatest 

ing you’ve seen in ham gear since the last sun spot cycle. 

When you try the NCX-3, you’ll know at once that it is a 
insceiver built not toa price... but to a standard. The same 
h standard that allows National to offer a One-Year Guar- 

tee on the NCX-3 and on all other National Equipment. In 

For further information, check number 80, on page 158 

addition, the NCX-3 at $369 is the only transceiver in its price 

range to include, as standard equipment, features that would 

be expensive ‘‘options”’ (if available) in other sets... features 

required for fixed station as well as mobile applications: com- 

plete coverage with overlap of the 80, 40, and 20 meter phone 

and CW bands. Built-in grid-block break-in keying with adjust- 

able delay. Built-in VOX as well as push-to-talk. Built-in RF- 

derived SSB/CW AGC without pops or thumps at full RF gain. 

Built-in S-meter and PA current meter. Built-in AM detector for 

fully-compatible AM operation. Mobile mount included with 

each unit. Conservatively rated Pi-network final amplifier that 

runs black at 200 watts PEP. 
Only a demonstration can give you a true picture of the per- 

formance of a National rig... but for your preliminary reference, 

we'd like you to accept a free copy of our complete catalog (and 

NCX-3 Instruction Manuals are also available at $1 ea.). Just 
send your name and address to: National Radio Company, Inc., 

37 Washington Street, 

Melrose, Massachusetts 

02176. 

NATIONAL RADIO... 
COMPANY, INC. 
37 Washington St., Melrose 76, Mass. 

Owned Subsidiary of National Company, Inc. World Wide Export Sales. Ad Auriema Inc., 85 Broad St.. N.Y. C. Canada: Tri-Tel Assoc., 81 Sheppard Ave. W., Willowdale, Ontario 
5 . Sea ES SUNS - 




