
Electronics Worl d 
DESIGN FOR AN ALL- PURPOSE TV -FM ANTENNA 

WHITE NOISE -Its Nature, Generation, and Applications 

EVOLUTION OF THE COMMUNICATIONS RECEIVER 

Build ar -FM BOOSTER 

VIBRATO SIMULATOR 

3- TRANSISTOR CB TRANSCEIVER 

NOVEMBER, 1962 

50 CENTS 

INTEGRATED CIRCUITRY 

Entire circuits can now be made 
on tiny bits of material and 
placed inside transistor -sized 
cases. This new technique makes 

'enable, 

OHO NO111SSVII )ensive. 
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rt to provide the biggest sound in slim -lines! 
New 

Electro-Voice 

REGINA 

200 

CIRCLE NO 

Now! Enjoy a slim -line system that sounds 
as good as it looks! The new E -V Regina 200 
with component -quality speakers expressly 
designed to meet the challenge of ultra -thin 
cabinetry ! 

In the woofer, for example, where some 
thin -speaker systems use light- weight "radio 
set" speakers, the new E -V Regina 200 em- 
ploys a true 10 -inch high fidelity speaker... 
with powerful 1 lb. 6 oz. ceramic magnet, 
precision edgewise -wound voice coil and 
specially- tailored low- resonance suspension. 
This combination guarantees solid response 
to 50 cps, plus minimum distortion and 
optimum efficiency - with even the lowest - 
powered stereo amplifiers! 

Now, examine the tweeter! It has the look 
and sound of fine laboratory equipment! 
The heavy die -cast frame and jewel-like 
machining insures a lifetime of uniform 
response. And note the polyurethane sus- 
pension system that's years ahead of the 
rest ! It's the secret of the remarkably smooth 

116 ON READER SERVICE CARD 

response to 15,000 cps! Note the handy 
level control on the back of the Regina 200 
for exact personal control of tonal balance. 

Measuring only 5 -5/8 inches deep, 24-3/8 
inches high, 16-3/8 inches wide, the new E -V 
Regina is a beautifully easy answer to your 
stereo speaker placement problems. And it's 
easy on the pocketbook, too ... just $89.50 
net with oiled walnut finish. 

Hear the biggest sound in slim -lines... the 
new Electro -Voice Regina 200 at your E -V 
dealer's today! 

ELECTRO- VOICE, INC. 
Commercial Products Division 

Dept. 1124N, Buchanan, Michigan 

gk erg, ICL 
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SERVICE TECHNICIANS. ENGINEERS, TEST LABS SAY . . . THE POPULAR MIGHTY MI -E IS 

THE 

Here it is .. 

Designed for the present 
and far into the future. 
Tests all of your pres- 
ent tubes plus the new 
RCA Nuvistors and 
Novars, GE Compactrons 
and Sylvania 
-O pin tubes. 

A complete tube tester that is smaller than a portable type- 
writer yet outperforms testers costing hundreds of dollars. 
A real money maker for the serviceman and a trusty com- 
panion for engineers, maintenance men and experimenters. 
Even though the Mighty Mite weighs less than 8 pounds, 
new circuity by Sencore enables you to use a meter to 
check grid leakage as high as 100 megohms and gas condi- 
tions that cause as little as one half microamp of grid cur- 
rent to flow. Then too, it checks for emission at operating 
levels and shorts or leakage up to 120,000 ohms between all 
elements. This analytical "stethoscope" approach finds 
troublesome tubes even when large mutual conductance 
testers fail. And it does all this by merely setting four con- 
trols labeled A, B, C, & D. 

Check these plus Sencore features: New, stick -proof 
D'Arsonval Meter will not burn out even with a shorted 
tube Meter glows in dark for easy reading behind TV set. 

Finds 'em Fast! 

Checks 'em All! 

New large Speedy Set -Up Tube Chart in cover, cuts set -up 
time Rugged, all -steel carrying case and easy grip handle 

Smallest complete tester made, less than one foot square. 
The Mighty Mite will test every standard radio and TV 

tube that you encounter, nearly 2000 in all, including foreign, 
five star, auto radio tubes (without damage) plus the new 
GE Compactrons, RCA Nuvistors and Novars and Sylvania 
10 pin tubes. 

Mighty Mite also has larger, easy -to -read type in the set- 
up booklet to insure faster testing. Why don't you join the 
thousands of servicemen, engineers, and technicians who 
now own a Mighty Mite tube tester? Tube substitution is 
becoming impossible and costly with nearly 2000 tubes in 
use today. Ask your authorized Sencore Distributor for the 
New Improved Mighty Mite. Size: 101/4" x 91/4" x 31 ". 
Wt. 8 lbs. 
MODEL TC114 

Sencore Sam says . 

"They all agree . the Mighty Mite 
is the real answer for the man on the go 

S E N C O R E ADDISON, ILLINOIS 

NO. 154 ON READER SERVICE PAGE 

ELECTRONICS WORLD I, nuhl:-:rl muothl. "/.IO.Uat:s Iu" .:i,.i," 
" 

..., 
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Dealer Net $74.50 

Mk I '.:I;:, 111 option Lnitrd 
,paid :'Inra I lh: :t:lrlllh,nallnlilline 

gel fo ment of'Pn tage,Ìn ra.11. \::t::i:h.r, 11tí:_; t'::I. IIH, \n. ... 

1 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Here's why Audio Magazine says Scott Kits are 

"Simplest to build.." and have 
"Engineering of the highest calibre" 

The exclusive Scott full color instruction 
book shows every part and every wire in 
natural color and in proper position. To 
make the instruction book even clearer, 
each of the full color illustrations shows 
only a few assembly steps. There are no 
oversized sheets to confuse you. 

Each full color illustration is accompanied 
by its own Part Chart ... another Scott ex- 
clusive. The actual parts described in the 
illustration are placed in the exact se- 
quence in which they are used. You can't 
possibly make a mistake. 

Much of the uninteresting mechanical as- 
sembly is completed when you open your 
Scott Kit -Pak. All the terminal strips and 
tube sockets are already permanently 
riveted to the chassis. To insure accuracy 
all wires are pre -cut and pre- stripped to 
proper length. 

r 

Tuners are aligned with the unique Scott 
Ez -A -Line method using the meter on the 
tuner itself. This assures perfect alignment 
without expensive signal generators. Am- 
plifier kits require no laboratory instru- 
ments for perfect balancing. 

There are certain areas in every profes- 
sional high fidelity component where wir- 
ing is critical and difficult. FM front ends 
and multiplex sections are an example. In 
Scott Kits these sections are wired at the 
factory, and thoroughly tested by Scott 
experts, assuring you a completed kit 
meeting stringent factory standards. 

The new Scott Warrantee Performance Plan 
guarantees that your kit will work perfectly 
when completed. If you have followed all 
recommended procedures and your kit 
fails to work Scott guarantees to put your 
kit n working order at the factory at mini- 
mum cost. 

'Audio - February 1961, Pages 54.56 

When you finish your kit you'll be delighted by its handsome good looks. And when you turn 
your Scott Kit system on you'll know for yourself why the expert editors of leading high fidelity 
magazines like Audio say ... "only the most sophisticated engineering thinking could design 
a kit as simple and foolproof as this... "' 

SCOTT 
H. H. Scott. Inc., 111 Powdermill Road. Dept. I60 -I t. Maynard. Mass. 

' FREE STEREO RECORD 

Q. 

demonstrating new FM Multiplex 
Stereo and explaining all im- 
portant technical specifications. 

SEND ME FREE STEREO record plus 20 page 
1963 "Guide fo Custom Stereo ", new Scott kit 
brochure. 

Name 

Address 

City State 

Include names and addresses of any interested friends. 

Export. Morhan Exporbne Corp. 458 Broadway, N. Y. C. 

Canada: Atlas Rada Corp., 50 Wingold Ava., Toronto 

CIRCLE NO. 153 ON READER SERVICE PAGE 
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how often 
could you 

have used... 

an 
Xce 
"Se 

Handy as an extra 

hand or helper. 

Clamps lightly 

or tightly . for 

moments or minutes. 

slim, serrated jaws 

Outreaches, out -holds needle -nose pliers. Hardly 
a spot too small for it. Approx. 6" long. Dozens 

of uses: Holds and positions wires for soldering 
... retrieves small parts from inaccessible places 
... it's a heat sink. Two-position snap-lock won't 
slip, yet releases with a twist of the fingers. All 
stainless steel - precision machined and tem- 

pered for smooth action and years of service. 

2 Models: No. 43H curved nose and No. 42H 

straight - Ask your distributor to show 

you Xcelite Seizers today. 

XCELITE, INC. ORCHARD PARK, N. Y. 
Canada: Charles W. Pointon, Ltd., Toronto, Ont. 

CIRCLE NO. 167 ON nr ODER SERVICE PAGE 
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COMING I:IiIIlnesWorld 

NEXT MONTH 

Special 
Feature 

Lasers and Their Uses -A new source of intense coherent light that can be used 
as a carrier for space communications systems or as the heart of an ultra -precise 
radar. This versatile electronic tool is also used as a delicate scalpel for eye 
surgery or as a cutting torch for tough metals ... a progress report on the art. 

HIGH -ACCURACY 

SATELLITE TRACKING SYSTEM 

After launching, a space vehicle is lo- 
cated and its speed is measured by a 
radar -like technique which is described 
by James E. Kirch, the Program Man- 
ager of the Goddard Range & Range 
Rate System of Motorola's Military 
Electronics Division in Phoenix. 

THE ACOUSTICAL LENS 

How this widely used device performs its 
job of dispersing and shaping the sound 
energy from a horn -type loudspeaker 
driver. From its earliest beginnings the 
author traces the evolution of the lens 
to its present, highly developed state. 

THE BUSINESS RADIO SERVICE 
George W. Pettengill of RCA's Mobile 
Communications Equipment Dept. gives 
the facts and figures to support his con- 
tention that almost any business can 
profit from the use of two -way mobile 
radio. He claims increased efficiencies 
will more than offset the cost of such a 
mobile installation. 

PULSE -HEIGHT ANALYZERS 

All radioactive substances -and many 
others that can be stimulated to radiate- 

emit at characteristic energy levels. From 
these levels, positive identification can 
be made quickly and easily. Unlike in- 
discriminate radiation detectors, pulse - 
height analyzers respond to radiation 
amplitude. For this reason they have 
numerous applications in medicine, agri- 
culture, and industry. 

DIGITAL READOUTS 

These units, which convert electrical 
signals into readable data, are widely 
used in counters, digital voltmeters, stock 
market quotation boards, airline flight 
reservation boards, computers, and data - 
processing equipment. Because they are 
such popular devices, the author de- 
scribes the operation and maintenance 
procedures for 15 different electrome- 
chanical, optical, and mechanical -optical 
types. 

1962 ELECTRONICS WORLD INDEX 

A concise and handy listing of all the 
feature articles which have appeared in 
the magazine during 1962. The articles 
are classified by subject matter. 
All these and many more interesting and 
informative articles will be yours in the 
December issue of ELECTRONICS 
WORLD ...on sale November 22nd 

ZIFF -DAVIS PUBLISHING 
William B. Ziff 
Chairman of the Board (1946 -19531 

William Ziff 
President 

W. Bradford Briggs 
Executive !'ice President 
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manuscripts. 
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What Job Do You Want 
In Electronics? 

Whatever it is, Cleveland Institute can help you get it! 
Yes, whatever your goal is in Electronics, there's a 
Cleveland Institute program to help you reach it 
quickly and economically. Here's how: Each CIE 
program concentrates on electronics theory as ap- 
plied to the solution of practical, everyday problems. 
Result ... as a Cleveland Institute student you will 
not only learn electronics but develop the ability to 

Electronics Technology 

use it! This ability makes you eligible for any of 
the thousands of challenging, high -paying jobs in 
Electronics. Before you turn this page, select a pro- 
gram to suit your career objective. Then, mark 
your selection on the coupon below and mail it to 
us today. We will send you the complete details... 
without obligation ... if you will act NOW! 

First Class FCC License 

A comprehensive program 

covering Automation, Corn- 

munications, Computers, 

Industrial Controls, Televi 
sion, Transistors, and prep- 

aration for a 1st Class FCC 

License. 

r:s,i:ia.:.A...ew.e 
air:rww.atr:.x.,,. k 

..,..,.syse,e,e' 

:itiseweameatteçcpYr!.,i 

If you want a 1st Class FCC 

ticket quickly, this stream- 

lined program will do the 

trick and enable you to 

maintain and service all 

types of transmitting 
equipment. 

Industrial Electronics & Automation Electronic Communications 

This exciting program in- 

cludes many important 
subjects as Computers, 
Electronic Heating and 

Welding, Industrial Con- 

trols, Servomechanisms, 

and Solid State Devices. 

Broadcast Engineering 

Here's an excellent studio 

engineering program which 

will get you a 1st Class FCC 

License and teach you ah 

about Program Transmis- 

, sion and Broadcast Trans. 

mitters. 

Cleveland Institute 
of Electronics ight 
1776 E. 17th St., Dept. EW71 
Cleveland 14, Ohio 

November, 1962 

Accredited )lemher 

Mobile Radio, Microwave, 

and 2nd Class FCC prepa- 

ration are just a few of the 

topics covered in this "corn- 

pact" program ... Carrier 

Telephony too, if you so 

desire. 

Mail Coupon TODAY For FREE Catalog 

Cleveland Institute of 
1776 E. 17th St., Dept. EW71 
Cleveland 14, Ohio 

Please semi FREE Career Informa- 
tion prepared to help me get ahead in 
Electronics, without further obl iga t ion. 

CHECK AREA OF MOST 
INTEREST - 

Electronics Technology 
Industrial Electronics 
Broadcast Engineering 

Your p occupation 

Nome 

Address 

City 

Electronics 

Your Future 
in Electronics 

IM.t1YM YM,.,NÌ e/ /i /.tryt i 

First -Class FCC License 

Electronic Communications 

(Please print) 
Ape 

Zone State 

EW71 

s 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


6 NEW SPACE- 
a. C/lANNEL MASTER 

All new Telstar Crossfire 
Electronic Antenna combines unequalled performance of new 
Super- Crossfire Antenna with new built -in Telstar Booster 

World's most powerful antenna features exclusive, 
advanced, new, TRI -BAND Director System for low 
band, high band, and FM. Gives lots more gain -plus 
tremendous added gain of Telstar Booster. 

In the Crossfire Antenna, Channel Master gave you 
Proportional Energy Absorption -the most effective prin- 
ciple yet for achieving top picture power in picture -poor 
areas. Now, in the Telstar Crossfire, we've teamed this 
principle with two new exclusive developments -to make 
this far and away the most powerful antenna in the world. 

Basically, the Telstar consists of our brand new Super - 
Crossfire-an antenna with a brand -new Director system. 
The TRI -BAND Director System -exclusive with Channel 
Master -enables each Director to receive low and high 
bands, and FM ... on a single element. Thanks to a 
unique Phase Controller, each director -on the high band 
-functions as 2 half -wave co- linear elements with in- 
phase current distribution. In effect, simplifed directors 

make it possible to use more directors -for increased 
effectiveness. Result? 

... In the Super- Crossfire Antenna (Model 3607... avail- 
able separately) ... you get up to 42% more gain than the 
28- element Crossfire, plus the same high front -to -back 
ratios. 

... In the Telstar Crossfire Antenna (Model 3606) ... you 
get all the outstanding features of the Super- Crossfire ... 
plus the extra -powerful gain and low noise -figure of the 
brand new Telstar Booster (see right). No other antenna 
even comes close. 

Exclusive New! Both Telstar and Super- Crossfire feature 
still another Channel Master first: New 2 -way boom brac- 
ing ... stops cross -arm bounce and horizontal wind -whip. 

Exclusive! All Channel Master outdoor antennas are fully 
protected against corrosion by E.P.C. "Golden Overcoat." 

www.americanradiohistory.comwww.americanradiohistory.com
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AGF TRIUMPHS 
BEST - PERFORMING OF ALL ANTENNAS AND BOOSTERS! 
AND MOST PROFITABLE FOR YOU! BEST FOR BLACK - 
AND -WHITE AND COLOR TV. FM STEREO, TOO! 

NEW Telstar 
BOOSTER- COUPLER 
features peak -power 
plus lightning - 
resistant circuit! 
TV and FM Stereo get the biggest 
performance boost yet with a booster 
that is miles ahead of the "second 
best" booster. The Telstar Booster is 
especially engineered to pour more 
usable power than any other booster 
to 1, 2, 3, or 4 sets! The latest cir- 
cuitry and advanced low -noise tran- 
sistor result in highest gain and 
highest signal -to -noise ratios yet. 

Lightning- resistant. too - because 
circuit utilizes the lightning rod prin- 
ciple to prevent transistor burnout 
caused by induced atmospheric light- 
ning. Laboratory- tested by 250,000 
lightning volts! Beautifully styled in 
blue- and -white. Model 0023 

New OMNI -RAY 
TV /FM STEREO ANTENNA 
GHOST- KILLER EXTRAORDINARY! 

A brand -new outdoor antenna with 
directivity electronically controlled 
by an indoor switch. (No rotator 
needed) Stops ghosts and interfer- 
ence in metropolitan, suburban, and 
near -fringe areas. For Color TV, Black - 
and- White, and FM Stereo. 
1. Perfect figure -8 reception pattern, 
electronically rotated in 221/2 degree 
steps. 

2. Deep side nulls. 
10:1 rejection 
ratio. - 

3. "Aim the beams" 
for top power; 
"aim the nulls" 
for top ghost and interference 
rejection. 

4. Special "Duo- Twin" Transmission 
lead prevents mutual coupling. 
Your choice of: Supersembled 
stacked antenna only Complete kit, 
single bay Complete kit, stacked 

Handsome New 
CANAVERAL 

FIRST INDOOR DIPOLE ANTENNA 
WITH TRUE ELECTRONIC 

CIRCUITRY. 

Unique " Pix- Power" switch and im- 
pedance- compensating circuit give 
you these exclusive advantages: 
1. On low band -resonates on all 
channels (even 2 and 3) by electron- 
ically lengthening or shortening 
elements -without need for manual 
dipole adjustment. 
2. On high band -Greatly increases 
gain by functioning as 2 co- linear 
half -wave dipoles - without manual 
adjustment. 
3. Has balanced system with 300 -ohm 
impedance- matched output to elimi- 
nate standing waves. 
Has the longest elements anywhere 
(96" tip to tip) for greater pull -in 
power. 
Smartly -styled, with tremendous mer- 
chandising possibilities. Model 3720 

NEW! Rechargeable BRIGHT -MITE. 
The revolutionary tiny miracle light that outshines big flashlights. 
Powered by the Permanent Energy Cells that power the Satellites. 
Ask about our terrific Display Pack deal. 

See your Channel Master distributor for literature on all these products. 
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The sweep and magnificence of a full 
orchestra . . . the intimacy of a lovely 
voice. The pure sound of Grommes faith- 
fully reproduces the mood and expression 
-with the elusive quality of "presence" 
You are there! 

Model 24PG 24 watt stereo amplifier.... $ 89.95 

Model 36PG 40 watt stereo amplifier... $129.95 

Model 70PG 70 watt stereo amplifier.... $199.95 

Write GROMMES 
Division of Precision Electronics, Inc., 
9101 King St., Franklin Park, Ill. 

g/r e," e.4_ 
sets the 
scene... 

... for the Record 
By W. A. STOCKLIN 

Editor 

A Tribute To Our Scientists 
eeMELSTAR," launched on July 10, 

11 has received more public attention 
than any other unmanned satellite to 
date. Even after three months of opera- 
tion, radio, television, and the press were 
still acclaiming this outstanding techni- 
cal achievement. 

We have already seen some samples 
of transatlantic TV programs and we 
have been able to make transatlantic 
telephone calls. Just the other day, for 
example, one of our editors was flying 
about 5!z miles above eastern Pennsyl- 
vania on a new jet. He was able to sit 
in on a telephone call macle from the 
plane, to the ground, then up to "Tel - 
star" several thousand miles away, then 
clown to Goonhilly Downs, England, 
and, finally, to an office in London. The 
London operator came in loud and dear. 

Although the scientists, engineers, and 
technicians who planned the design and 
helped to carry it out were obviously 
confident of success, many unforeseeable 
circumstances could have marred their 
efforts. On the other hand, to be able 
to plan, design, and predict perform- 
ance, as the engineers and scientists have 
in this experiment, would make it seem 
that luck played only a minor role. 

"Telstar's" performance after several 
hundred orbits remained exactly as 
planned. The tracking equipment is so 
accurate that the satellite's position can 
be predicted to within .1 degree. And 
this is possible even though the satellite 
is a mere yard in diameter and is radi- 
ating a signal which, when picked up at 
the Andover, Maine, receiving station, 
averages only about 7.5 micromicrowatts 
(.0000000000075) of power. Yet voice 
communications and television transmis- 
sions continue to be just as expected. 

These are only a few of the facts, but 
they do point out a major achievement 
and advancement in the field of com- 
munications in a few short years. 

Although the success of "Telstar" is 
still being acclaimed, the performance of 
our new Venus -bound spacecraft, "Mar- 
iner II," is additional evidence of the 
"know -how" of our scientists, engineers, 
and technicians. Extremely difficult 
space maneuvers, at a great distance 
from the earth, were accomplished on 

8 
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September 4, when this spacecraft's di- 
rection was changed. 

Original plans were to have "Mariner 
II," a 12 -foot, 450 -lb. space vehicle, pass 
within 10,000 miles of the planet Venus. 
Unfortunately, during lift -off, the "flying 
laboratory" was projected in such a 
course that it would have crossed the 
orbit of Venus some 233,000 miles ahead 
of the planet. At this distance few useful 
observations could have been made. But 
nine clays after launching, and after the 
spacecraft had traveled approximately 
1.5 million miles, scientists at California 
Institute of Technology's Goldstone 
tracking station in California's Mojave 
Desert decided to attempt to correct its 
course. By ground radio command, the 
spacecraft was made to roll on its axis 
and pitch forward so that it was in the 
proper position for rocket firing. Next, 
the rocket fired, slowing clown the ve- 
hicle and altering its course. Finally, the 
long -range precision antenna was re- 
oriented toward earth and the panels of 
solar cells were pointed toward the sun. 
Predictions now are that "Mariner II" 
will pass within 9000 miles of Venus. 

On the day after this complex maneu- 
ver was successfully completed, scien- 
tists were still getting "loud and clear" 
signals from the spacecraft's 3 -watt 
transmitter when it %vas nearly 2 million 
miles from earth. They expect to be 
able to track it even beyond the planet 
Venus. 

It is hoped that a Venus pass will 
provide us with details on the planet's 
temperature and type of atmosphere, 
along with details on magnetic and ra- 
diation fields. Obviously, all of these 
facts will help us determine whether 
life, as we know it, can exist on the 
distant planet. 

Considering that Venus will be about 
36 million miles from earth at the time 
"Mariner H" is due to pass it around 
noon (EST) on December 14 there 
should be no doubt in anyone's mincl 
that the entire project is an outstanding 
scientific achievement. Honors are clue 
not only to the brilliant scientists who 
conceived these systems, but also to the 
many engineers and technicians who 
carried out the designs. 
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PICK THE CAREER YOU WANT 
IN THE WONDERFUL FIELD OF ELECTRONICS 

TRAIN AT HOME WITH THE LEADER 

Higher earnings and rapid advancement plus a 

growing need for trained technicians ... these are 

the reasons why so many men are training for 

careers in Electronics with NRI. Right now, four -to- 

seven technicians are needed for every graduate 

engineer -but you must be trained to qualify. So to 

assure advancement, or to turn your hobby into a 

new and profitable career, investigate the Elec- 

tronics courses offered by NRI, the oldest and 

largest home -study school of its kind. NRI training 
is the time -proved way to get into the fast -growing 
industry of the 1960's. 

TELEVISION -RADIO SERVICING 
(INCLUDES COLOR TV) 

NRI's time -tested course 
in Servicing not only 
trains you to fix radios, 
stereo hi -fi, black & white 
TV, etc., but also prepares 
you for profit opportu- 
nities in the growing field 
of Color TV. NRI train- 
ing shows how to earn 
spare -time money starting 
soon after you enroll. Pre- 
pare for a spare -time or 
full -time business or a (- // 
good job as a Service 
Technician. Special train- 
ing equipment included. 

INDUSTRIAL ELECTRONICS TV -RADIO COMMUNICATIONS 
Prepare for a career as an 
Electronic Technician in 
industry, business, gov- 
ernment, the military, 
with this NRI course in 
Electronics - Principles, 
Practices, Maintenance. 
Computers, telemetry, 
automation, missiles, 
rockets all employ the 
same basic principles .. . 

and that is what this NRI 
course stresses with illus- 
trated lessons, special 
training equipment. 

Get actual experience as 
NRI prepares you for 
your choice of Communi- 
cations fields and an FCC 
License. Commercial 
methods and techniques 
of Radio and TV Broad- 
casting; teletype; facsim- 
ile; microwave; radar; 
mobile and marine radio; 
navigation devices; FM 
stereo multiplexing are 
some of the subjects 
covered. You work with 
special training equip- 
ment NRI furnishes. 

FCC COMMERCIAL LICENSE Job Counsellors Recommend 
This course is for men 
with Radio -TV experi- 
ence who want to operate 
or service transmitting 
equipment used in broad- 
casting, aviation, marine, 
microwave, facsimile or 
mobile communications. 
A Service Technician is 
required by law to have an 
FCC License to work on 
C -Band and other trans- 
mitting equipment. This 
new NRI course trains 
you quickly for your 
Government exams. 

Mail Postage -Free Card 

,J.L1 
-TURN PAGE 

Cut Out and Mail -No Stamp Needed 
NATIONAL RADIO INSTITUTE 
WASHINGTON 16, D. C. EA 

Please send me your Electronic, Radio -TV catalog without 
cost or obligation. I am interested in the course checked 
below. (No salesman will call. PLEASE PRINT.) 

INDUSTRIAL ELECTRONICS FCC LICENSE 

RADIO -TV SERVICING COMMUNICATIONS 

Name Age 

Address 

:ity Zone State 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

Approved for Veteran's under Korean GI Bill 

The Amai 
Field of 

Electron 
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ELECTRONICS NEEDS 
4T07 

QUALIFIED TECHNICIANS 

FOR EVERY ENGINEER 

t 
"Learn -by- Doing" with Special 

NRI Training Equipment 
As part of your training (in 
all but the FCC License 
Course) NRI sends you 

i I specially -developed train- 
ing kits that give actual 
practice, make NRI train- 
ing come to life initial 
exciting, practical, easy-to- 
understand manner. You 
perform dozens of "home 
lab" experiments with 
high -quality, scientifically 
designed electronic com- 

ponents, like those used in commercially -made instru- 
ments. You keep all the equipment you get. It is yours 
at no extra cost ... to use in your new career. See and 
read about this special training equipment, as well 
as other course details, information about the growing 
Electronics field, data on amazing new developments, 
job opportunities and the NRI trial plan in FREE 
64 -page Catalog. No obligation. No salesman will 
call on you. Just mail postage -free card below. 

OM SEE OTHER SIDE 

Join The Thousands 
Who Trained For 

Advancement With NRI 

Thousands of NRI graduates throughout the U. S. and Canada are 

proof that it is practical to train at home. NRI graduates are in 

every kind of Electronics work: inspectors, maintenance men, lab 

technicians, testers, broadcasting and mobile communications 
operators, Radio -TV service technicians, or in essential military 
and government posts. Catalog tells more about what NRI 

graduates do and earn. Mail postage -free card. 

1.,I 

1 
FIRST CLASS 

PERMIT 
NO. 20 -R 

(Sec. 34.9, P.L.d.R.) 
Washington, D.C. 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

POSTAGE WILL BE PAID BY 

NRIO National Radio Institute 
3939 Wisconsin Ave. 
Washington 16, D.C. 

"THE FINEST JOB I EVER HAD" is what Thomas Bilak, Jr., 
Cayuga, N. Y., says of his position with the G. E. Advanced 
Electronic Center at Cornell University. He writes, "Thanks 
to NRI, I have a job which I enjoy and which also pays well." 

BUILDING ELECTRONIC CIRCUITS on specially -designed 
plug -in type chassis, is the work of Robert H. Laurens, 
Hammonton, N. J. He is an Electronic -Technician working 
on the "Univac" computer. Laurens says, "My NRI training 
helped me to pass the test to obtain this position." 

"I OWE MY SUCCESS TO NRI" says Cecil E. Wallace, 
Dallas, Texas. He holds a First Class FCC Radio -telephone 
License and works as a Recording Engineer with KRLD -TV. 

MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr. 
of New Orleans, La. He works for Alcoa Steamship Com- 
pany, has also worked as a TV transmitter engineer. He says, 
"I can recommend NRI training very highly." 

FROM FACTORY LABORER TO HIS OWN BUSINESS that 
rang up sales of $158,000 in one year. That's the success 
William F. Kline of Cincinnati, Ohio, has had since taking 
NRI training. "The course got me started on the road," 
he says. 

NRI IS OLDEST, LARGEST 
SCHOOL OF ITS KIND 
Helping men to succeed 
through Home Study training 
has been NRI's only business 

for nearly half a century. 
Thousands of NRI graduates 
from coast to coast are proof 
that NRI home study meth- 
ods lead to profitable, re- 

spected careers. Act Now. 

-a« 
4111MAIL POSTAGE -FREE CARD NOW! 
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NOW with 

MODEL 100 A TRANSCEIVER WITH 
NEW DYNAMIC MICROPHONE 

TRANSISTOR 

POWER supply 

EXTERNAL SPEAKER S /METER 

CLIPPER /FILTER AMPLIFIER 

INTERNATIONAL MODEL 100A EXECUTIVE TRANSCEIVER 

International's new Model 100 A is the latest in 
the outstanding line of Executive transceivers. 
The advanced design Executive features a tran- 
sistor power supply, new perforated metal 
cabinet, and a new rugged microphone ... all 
of which contribute to a more reliable mobile 
operation. 
The Model 100 A ... the finest of its kind, also features: 

Crystal filter for improved receiving Twelve crystal 
controlled transmit positions Two crystal controlled 
receive positions Dual conversion superheterodyne re- 
ceiver tuning 23 channels Built -in calibration circuit 

N R squelch Provision for connecting external 
speaker and s/ meter Push -to -talk operation Transis- 
tor .3ower supply operates from 6/12 vdc or 115 vac 

Model 100 A, complete with 1 transmit crystal, 
1 receive crystal, and microphone $199.50 

External Speaker and S /Meter 
The perfect companion for the International Executive 
Model 100. Utilizes a high impedance vacuum tube volt 
meter circuit. Connects to socket on rear of transceiver. 
S /meter reads in three ranges. Brown cabinet, brown 
and silver panel matches Executive transceiver 
Complete with interconnecting cable $49.50 

Executive Speech 
Clipper /Filter Amplifier 
A microphone amplifier designed to increase average 
modulation ... limits modulations peaks . . . filters 

Novmbr, 1962 

audio frequencies above 2500 cycles. Permits arms - 
length microphone operation. Power requirements: 12 
vac or 12 vdc. 

Complete with interconnecting cable $36.50 

12.6 VAC, 2 Ampere Power Unit 
Base station power unit for Speech Clipper /Amplifier. 
Operates from 115 vac. Provides 12.6 vac at 2 amperes. 
Complete with mounting chassis, power cord, 
fuse, switch $12.50 

Citizens Band licensees with International 
equipped stations know the unquestioned 
superiority and advantages of Executive trans- 
ceivers and their system engineered accessories. 

See your authorized International dealer today. 

1Níi NAL 
CRYSY>Mt _Fli CO., INC. \ N/-óIlfü-' 

18 NORTH LEE OKLAHOMA CITY, OKLA. 
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NEW SAMS BOOKS 
Modern Communications Course, Vol. 2 

AM Modulation Systems 
Provides a full understanding of amplitude modula- 
tion systems used in present -day transmitters. Many 
experiments are included to provide practical knowl- 
edge and skill. 8 chapters cover: AM Transmission 
Principles; Audio Systems & Modulators; Test 
Equipment & Adjustments; AM Modulation Meth- 
ods; Transistor Modulators& Modulation Methods; 
Single -Sideband Generation; SingleSidehand Sys - 
teme; Commercial AM Equipment. 272 pages; $415 
514 x 854" (Truer MCN -2 only 
Vol. 1, Rodio Frequency Systems, MCN -1,....$4.95 

Electric Motor and Generator Repair 
Details the operating principles and functions of 

electric motors and generators as well as repair and 
servicing techniques for each type. 10 complete 
chapters include: General Discussion; Introduction 
to AC Motors; Split -Phase Induction Motors; Ca- 
pacitor Motors; Repulsion- Induction & Shaded - 
Pole Motors; Universal Motors; Polyphase Motors; 
DC Armatures; DC Motors; Generators. 

4 256 pages, SSlj x 8% ". Order MGR -1, only ,91" 

Solving TV Tough -Dogs 
Rob Middleton 's realistic approach to solving the 
really tough TV service problems, for both begin- 
ning and experienced technicians. Through exam- 
ples drawn from actual practice, you learn how to 
analyze, localize and solve in minutes TV troubles 
which often take hours to find. 6 chapters include: 
What Makes a Tough -Dog ?; No- Picture Troubles: 
'oor- Picture Troubles; Framing & Display 'l'n,u- 

hies; Raster Problems; Video -Sound Troubles. 
s250 28 pages: 514 x 8'4 ". Order TDM -1, only 

Small Engines Service Manual 
All the knowledge you need for servicing virtu- 
ally any small engine in operation today -covers 
over 1,250 models of 42 popular makes. Enables 
you to service engines used on lawn mowers and 
garden tractors, tillers, snow throwers, cycles, 
karts, scooters, elevators, grinders, mixers, port- 
able electric units, etc. More than 850 pictures 
show internal construction and how to make 
tricky adjustments. 352 pages, 8', x 11' ,'. 
Order SES -1, only 

Outboard Motor Service Manual 
Shows how to repair and maintain more than 
750 models of 15 popular makes. Practical step - 
by -step instruction for every service procedure; 
disassembly and reassembly procedures; com- 
plete adjustment and repair of individual com- 
ponents; sections on lubrication, ignition, car - 
buretion, power head and lower units. Over 600 
how- to -do -it illustrations. 224 pages; 8', 495 
x 11' ; ". Order OUM -1, only 

ABC's of Tunnel Diodes 
'reaches the basics of tunnel -diodes (TD's), impor- 
tant semiconductor devices used in thousands of 
electronic applications. Explains principles of TD 
operation, their characteristics and how they fulfill 
special needs in various circuits. 7 chapters include: 
Semiconductor Theory; Physics of Tunneling; Tun- 
nel -Diode Amplifiers; Tunnel -Diode Oscillators; 
Tunnel -Diode Logic; Tunnel -Diode Computer Cir- 
cuits; Measuring Tunnel -Diode Parameters. 
96 pages; 5.4 x 854". Order TDK -1, only ti, 

Interference Control Handbook 
Analyzes all RF interference. Describes sources, 
types and effects of interference, as well as how to 
detect and control it. Chapters: 'theory of RF Inter- 

ference; Interference Measurements; Interference- 
Measuring Equipment; Measurement Problems; 
Electrical- Circuit Noise; Semiconductor Circuit In- 
terference; Switches & Contactors; Suppression 
'techniques; Suppression in Rotating Machiner ; 

Suppression in Ignition Systems; Suppression at the 
System Level. 256 pages; 514 x 8W; hardbound. 
Order RIC -1, only 

NEW: SERVICING TRANSISTOR RADIOS, VOL. 16 
Just out -covers 42 important models produced in 
1962. Complete PHOTOFACT servicing data. 160 
pages; 81/2 x 11 -. Order TSM -16. only $2.95 

HOWARD W. SAMS & CO., INC. 
Order from your Semi Distributor today, or mail 
to Howard W. Sams t Co., Inc., Dept. L -12 
4300 W. 62nd Street, Indi lis 6, Ind. 
Send me the following books: 

MCN -I L MCN -2 i-: MGR -1 L TDM -I ! ' SES.I 
OUM -1 TDK -1 L RIC -I T5M -16 

S enclosed. Send FREE Booklist 

Name 

Address 

City Zone -State 
IN CANADA: A. C. Simmonds b Sons, Ltd., Toronto 7 

&no s....===== s............ J 
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12 ELECTRONICS WORLD 

W 
FROM OUR READERS 

TRANSISTORIZED IGNITION SYSTEM 
To the Editors: 

I was interested in the article in your 
August issue entitled "Transistorized 
Ignition System." It is easy to see that 
the claims of the author about improved 
point life must certainly be justified. 
However, it is very difficult to see how 
his system could achieve the improved 
engine performance he claims for it. 

Take the matter of secondary voltage: 
Under the immutable laws of physics the 
secondary voltage of a perfect transform- 
er cannot possibly exceed the primary 
voltage multiplied by the turns ratio. But 
in Mr. Saatjian's circuit the primary volt- 
age is limited to an absolute maximum of 
48 volts under collapsing field condi- 
tions. ( This value is the difference be- 
tween the zener drop and the opposing 
battery voltage.) Multiplying by the 
turns ratio gives 12,000 volts for the 
secondary, not a very high voltage. 

By comparison, the corresponding 
maximum primary voltage in the con- 
ventional ignition system, according to 
the figures given in the article, would 
be 288 volts. Multiplying by the turns 
ratio of 100 gives a secondary voltage of 
28,800 volts, which represents a big 
difference in favor of the old system. 

Then, take the matter of energy de- 
livered in the spark on the occasion of 
each firing. That energy cannot possibly 
exceed the energy stored in the primary 
in the periods between firing. With 1 

mhy. in the transistorized primary and 3 
mhy. in the conventional primary, along 
with 7 amps maximum in either case, the 
stored energy must be .0245 joule in 
the one case and .0735 joule in the 
other. 

So, I'm not doubting the author's 
word. I'd just like to know how he can 
cut secondary voltage by more than half, 
and cut spark energy by two- thirds, and 
still obtain improved starting and over- 
all performance. 

Now, if he is only talking about high- 
speed performance, he might have some- 
thing. But if it were considered desirable 
to sacrifice performance at low and me- 
dium rpm in favor of the performance 
at high rpm, this could have been 
achieved long ago without the benefit of 
transistors, zeners, etc. 

ROBERT LYNN 
Beverly Hills, Calif. 

Here is a portion of Author Saatjian's 
reply to the above letter.- Editors. 

Dear Mr. Lynn: 
After I received your letter, I ran a 

test on my car, using the "Allen -Tropic" 
ignition analyzer console. As I have not 
removed the regular ignition from my 
car, I could switch from transistorized 
ignition to regular ignition very easily. 

The following high -voltage readings 
were obtained on the "Allen" scope: 

Transistorized System 
575 rpm (idle) 24,000 volts 

2000 rpm 22,000 volts 
4500 rpm 20,000 volts 

Regular System 
575 rpm (idle) 29,000 volts 
2000 rpm 15,000 volts 
4500 rpm 6000 volts 
Next, an exhaust analyzer was used to 

measure combustion efficiency. After 
several readings, the average was 9% 

higher efficiency in favor of the tran- 
sistorized system. 

The article claims higher efficiencies 
at highway speeds, and this is proven 
correct by the above tests. 

BOCHOS N. SAATJIAN 
Los Angeles, Calif. 

Incidentally, a good many readers 
have asked its what changes must he 
made in the circuit for positive- ground 
ignition systems and for 6 -volt systems. 
Author Saatjian is working on a brief fol- 
low-up story covering these modifica- 
tions. We intend to run this additional 
information in an early issue.- Editors. 

e e e 

THE ELECTROMETER 
To the Editors: 

The article entitled "The Electrom- 
eter" which starts on page 33 of the 
July issue, is quite interesting. However, 
I think that the artist who drew the ar- 
rows had his directions reversed. I 
believe that the lines of electrostatic 
force should be shown with arrows 
pointing from plus to minus, rather than 
from minus to plus as you have shown. 

PAUL PETER FINCH 
Detroit, Michigan 

Whether or not the drawing shown 
is correct depends upon which con- 
vention you use. In many texts, the 
direction of the electric lines of force is 
determined by the movement of a posi- 
tive charge of electricity. In this case, 
the lines would point from plus to 
minus. On the other hand, there are 
other texts, particularly those dealing 
with electron optics and cathode -ray 
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NOW EVERYONE CAN QUICKLY 

Set up and Service Color TV 

2 

PATTERN DISPLAY STANDARD 

Shows correct pattern and 
color in window viewer 
for visual guide 

PATTERN SELECTOR 

Produces each pattern 
individually for quick, 
easy convergence 

4 
COLOR SELECTOR 

Produces each color 
one at a time for 
accurate color set -up 

COLOR GUN KILLER 

5 
Automatically enables the 
technician to actuate any 
combination of the 3 guns 

3 
AUTOMATIC OECONVERGENCE 

Simplifies static and 
dynamic convergence. 
No digging into set 

DEMODULATOR ALIGNMENT 

Makes alignment extremely 
simple, without going 
into the color set 

IJew! i COLOR GENERATOR 

Most Complete, Most Versatile, Portable Instrument for Use in the Home and in the Shop 
Makes Color TV Set -up and Service Easier, Faster than ever! 

Now every service technician can be ready to set -up 
and service color TV with amazing new ease and 
speed! New advanced design simplifies the entire 
operation, saves time and work in every installation. 
Eliminates difficult steps in digging into the color 
TV set. Gives you new confidence in handling color. 
Produces Patterns, Burst, and Colors Individually 
-Provides dot pattern, crosshatch, vertical lines, hori- 
zontal lines, burst signal, and individual colors -one at a 
time -on the instrument panel as well as on the TV color 
set -for fastest, easiest check. Unique window -viewer on 
front of the instrument panel shows you each pattern and 
color as it should be -gives you an exclusive display stand- 
ard to use as a sure guide for quick, visual comparison. 
Provides Accurate, Individual Color Display -Pro- 
duces Green, Cyan, Blue, B -Y, Q, Magenta, R -Y, Red, 
I, Yellow, and Burst -one at a time. All colors are crystal - 
controlled and are produced by a precision delay -line for 
maximum accuracy. Each color is individually switch - 
selected-no chance of error. 
Provides Accurate NTSC -Type Signal -Color phase 
angles are maintained in accordance with NTSC 
specifications. 
Makes Convergence and Linearity Adjustments 
Easy -Highly stable crystal -controlled system with 

vertical and horizontal sync pulses, assures the ultimate 
in line and dot stability. 
Simplifies Demodulator Alignment -The type of color 
display produced by this instrument provides the ulti- 
mate in simplicity for precise demodulator alignment. 

Provides Automatic Deconvergence -Eliminates the 
necessity for continual static convergence adjustments. 
The instrument automatically deconverges a white into a 
color dot trio without digging into the color set to mis- 
adjust the convergence magnets. It also deconverges a 
white horizontal or vertical line into red, green and blue 
parallel lines. This greatly simplifies dynamic convergence 
adjustments. 
Provides Exclusive Color Gun Killer- Front -panel 
switch control makes it easy to disable any combination 
of the three color guns. Eliminates continuous adjustment 
of the background or screen controls, or connection of a 
shorting clip inside the receiver. The switch also selects 
the individual grids of the color tube and connects to a 
front -panel jack to simplify demodulator alignment. 

Provides Switch- Selected R.F. Signals- Factory- 
tuned, for channels 3, 4, and 5 -for open channel use in 
your area. 

Model 850 also includes other features that 
make it invaluable for home and shop use. Net, $19995 

See Your B &K Distributor 
or Write for Catalog AP2O-N 

B a K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Allas Rodio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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CONVERT YOUR CAR TO CAPACITIVE 
DISCHARGE ELECTRONIC IGNITION 
MOTION INC. EI -4 
KIT FITS ALL 12- 
VOLT NEGATIVE 
GROUND CARS 

GIVES UP TO 100,000 
MILES OF TROUBLE - 

FREE IGNITION 
OPERATION 

Slashes Maintenance and Fuel Costs ... Fires Fouled Plugs, Pre- 
vents Worn Points ... and Resultant Timing Problems ... Assures 
Full Power at High RPM ... Fast Starts in Zero Weather ... Gives 
Permanent "Top- Tune" Performance ... Quickly Pays for Itself ... 
Road and Race Tested...Easy to Install...Takes Less Than 1 Hour. 

The El-4 Electronic Ignition is the first major breakthrough in 
automotive ignition in fifty years. The use of an electronic circuit 
to by -pass over 90% of the primary current around the breaker 
points, plus capacitive spark discharge, helps overcome the six 
basic weaknesses of conventional ignition systems: 

Power loss due to mis -firing at low speeds Power loss due to 
voltage drop at high speeds Fuel waste due to off -time firing 

Slow starting under cold engine conditions Excessive wear 
on points by current surges and arcing Plug misfire due to 
carbon or oil build -up. 

The high- energy, transistor-capacitor circuit works with stand- 
ard batteries and spark plugs in any make of 12 -volt engine 
regardless of age or condition. It provides a wave -front some 50 
times steeper than that supplied by the induction coil of the con- 
ventional ignition system. It is this almost instantaneous rise to 
firing voltage that prevents leakage and mis -firing and utilizes 
the full energy of this new system. 

The EI -4 system has demonstrated its efficiency, reliability 
and economy on the race track and in tests by truck and taxi 
fleets, spark plug manufacturers, oil companies and automobile 
manufacturers. 

Mir 
Fires Fouled Plugs Like This 

Plugs that won't fire with conven- 
tional ignition, fire perfectly every 
time with the EI -4 System. 

T 
Hew El -4 Protects Breaker Points 

Points at left, from E1-4 System, show almost 
complete lack of wear after 100.000 miles.lden- 
tical points, used under same Conditions in COn- 
entional ignition system, but run only 10,000 

miles, are badly burned, need replacing. 

The Motion Inc. Capacitive Discharge Electronic Ignition Sys- 
tem should not be compared with cheaper "transistorized" units. 
El-4 has two distinct exclusive advantages- capacitive discharge 
and compatibility. It is installed as a dual system. The kit in- 
cludes hardware, wiring harness, warranty, detailed installation 
instructions and a theory and application manual. Based on all -out 
competition, the EI -4 is the outstanding value at any price. It will 
quickly return the investment in economy and satisfaction. 

Ir 
SEND FOR FREE BOOKLET NOW 
Motion Inc. 
Subsidiary of Tung -Sol Electric Inc. 
1 Summer Avenue, Newark 4, N. 1. 

Without cost or obligation, send complete technical information. 
Enclosed is check for $125.00. Please rush Capacitive Discharge 
Electronic Ignition EI -4, prepaid. 

Name 

Occupation Age 

Make of Car Class 

Street 

City _Zone State 
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tubes, in which the opposite convention is used. In this case 
the direction of the lines would indicate the paths taken by 
a moving negative charge or an electron. Under these condi- 
tions, the direction would be as we have shown. We prefer 
this latter convention since it indicates how a beam of elec- 
trons would move when under the influence of a given electro- 
static field. -Editors. 

POOR MAN'S STEREO 
To the Editors: 

In my article "Poor Man's Stereo,' " which appears on page 
62 of the August issue, switch S: should be a double -pole 
rather than a single -pole switch as shown. The additional 
switch contacts should be used to connect the two ground 
sides of jacks J, and J:. 

JAMES E. PUGH, Jr. 
Menominee, Michigan 

If the switches and jacks used in Author Pugh's system are 
mounted in a metal case and the jacks are connected to the 
common ground, then the single -pole switch originally .shown 
would be okay. Otherwise, a double -pole switch would have 
to be used to put the two outputs in parallel. 

RATTLING TRANSISTORS 
To the Editors: 

For some time I have been curious as to why some power 
transistors exhibit audible rattle when shaken. This occurs in 
many power transistors of different makes and types. Ac- 
cording to a letter I received from Bendix, the rattle is simply 
due to the inclusion of a desiccant pellet within the transistor 
case. Hence, there is no cause for concern and there is no 
reason to secure the desiccant so that it can't move. 

PAUL CALLUZZI 
Itek Laboratories 
Lexington, Mass. 

Thanks to Reader Calluzzi for this bit of information. We 
have often wondered about the noise ourselves and thought 
perhaps that something was loose. -Editors. 

e o o 

NCB TEST TAPE 
To the Editors: 

I have noticed in some of the IIirsch -Houck laboratory tests 
on tape recorders reference is made to the use of a NCB test 
tape. Is this a misprint for NBC or NAB? 

CHARLES F. REINHOLD 
Terrytown, New York 

NCB is not a misprint. .$ftuall y, several years ago the N. C. 
Brunner Laboratories in Ithaca, New York, produced a num- 
ber of accurately rccosded tapes for test purposes. These 
tapes not only were useful for alignment purposes, but they 
also had recorded on them the complete frequency run which 
was equalized according to the NAB standard. This is the 
test tape employed in our laboratory measurements. Inci- 
dentally, the manufacture and sale of these tapes has been 
discontinued.- Editors. 

COLOR TV GENERATOR 
To the Editors: 

In the August issue of EI.EcritoNlcs WORLD under your 
directory of color -TV generators on page 51, you list the 
B&K Model 1076 as bearing the price of $199.95. This price 
is incorrect and it should have been given as $299.95. 

BERNARD J. COLBUS, Sales Mgr. 
B &K Manufacturing 
Division of Dynascan Corp. 
Chicago, Illinois 

Sorry for the typographical error on the Model 1076. The 
price of the B &K Model 850 is correct as shown at $199.95. - 
Editors. 
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j_opt Jobs eg Electronics 
F. C. C. LICENSE - THE KEY TO BETTER JOBS 

An F. C.C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Fed- 
eral Government evidence of your qualifications in electronics. 
Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

in that it qualifies you to take the second class examination. The 
scope of authority covered by this license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate certain radiotelephone equipment 
but not commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to in- 
stall. maintain and operate every type of commercial radiotele- 
phone equipment including all radio and television stations in the 
United States, its territories and possessions. This is the highest 
class of radiotelephone license available. Many companies which 
employ industrial electronics technicians require this license. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares 

you for a FIRST CLASS F. C. C. license, and it does this by 
TEACHING you electronics. Each point is covered simply and in 
detail. with emphasis on making the subject easy to understand. 
The organization of the subject matter is such that you progress, 
step -by -step, to your specific objective -a first class F. C.C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence or in resi- 
dent classes. Either way, you are trained quickly and well. Write, 
or mail the coupon below, to any division of Grantham School of 
Electronics. Our free booklet will be sent to you immediately. 

HERE'S PROOF ... 
that Grantham students prepare for F. C. C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

License Weeks 
Gary DeLeo, 9219 N.E. 76th St., Vancouver, Wash- 1st 12 
Dennis P. Miller, 416 W. Oak St., Alexandria, Va. 1st 12 
Cecil C. Hironimus, 113 Berwick Rd., Johnstown, Pa. 1st 12 
Max D. Reece, 4222 Fremont Ave. N., Seattle 3, Wash. 1st 20 
Robert Benns, 3802 Military Rd. N.W., Washington, D.C. 1st 12 
Jon M. Martin, 7913 Sausalito Ave., Canoga Park, Calif. 1st 24 
Kline H. Mengte, 401 Granville Dr., Silver Spring, Md. 1st 24 
Gary D. Burnard, Johnson Rd., Kirkwood, RD C1, N. Y. 1st 12 
Newton E. Hastings, 318 Popular Hill Ave., Salisbury, Md. 1st 12 
Larry L. Tracewetl, 1509 43rd St., Parkesburg, W. Va. 1st 12 

FOUR SCHOOLS TO SERVE YOU 

To better serve our many students throughout the entire coun- 
try, Grantham School of Electronics maintains four Divisions - 
located in Los Angeles. California; Kansas City, Mo.; Seattle, 
Wash.; and Washington. D.C. Grantham offers rapid courses in 
F. C. C. license preparation, either by home study or in resident 
classes. 

Get your First Class Commercial F.C.C. License in 12 weeks by training at 

ranEham ScLoiOF ELECTRONICS 
cJ 

1505 N. Western Ave. 

Les Angeles 27, Cali/. 

(Phone: HO 7 -7727) 

408 Marion Street 
Seattle 4, Wash. 

(Phone MA 2.7227) 

3123 Gillharn Road 

Kansas City 9, Mo. 

(Phone: JE 163201 

821 . 19th Street, N.W. 
Washington 8, O. C. 

(Phone ST 33614) 
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for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N Western 408 Marron 3123 Glllhan, Rd. 821.19th, NW 

Los Angeles Seattle Kansas City Washington 

Please send me your free booklet telling how I can get 
my commercial F. C. C. license quickly. I understand there 
is no obligation and no salesman will call. 

Name 

Address 

City _ State 

Age 

I am interested in: ; ; Home Study, C-) Resident Classes 26 -S 

November, 1962 CIRCLE NO. 123 ON READER SERVICE PAGE 
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HOW TO CUT THE COST OF POWER TRANSISTORS -WITHOUT CUTTING CORNERS: simply say Deleco 
Now you can offer your customers inexpensive 
replacements for their Delco audio output tran- 
sistor needs. The DS 520 and our new DS 525 

can be used in place of the Delco DS 503 and DS 
501 where low cost is a factor. Each of these low - 
priced transistors can produce 4 watts of output 
with top Delco reliability. They're ideal for the 
servicing of older car radios or for the experi- 
menter or ham operator. The DS 520 and the new 
DS 525 will be a profitable addition to your basic 
line of Delco transistors: the DS 501 and DS 503 

-to restore full power audio output in all Delco 

16 

Radios; the DS 25 and DS 26 to cover small 
signal needs in Delco and just about every other 
auto radio or small portable on the market. How's 
that for a complete line of transistors? Oh, you 
need application and cross reference charts too? 
Look in the package. They come with all Delco 
transistors. All are available now through your 
United Delco electronics parts distributor. 

Delco Radio automotive radio service 
parts and electro- mechanical devices are distrib- 
uted nationally through United Delco. 

Üllited 0 
DelcO 

CIRCLE NO. 113 ON READER SERVICE PAGE 

DELCO RADIO. Division of General Motors. Kokomo, Indiana 
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READER SERVICE PAGE 

Please use the coupon at the bottom of this page to obtain more in- 
formation about products advertised in this issue. 
Simply circle the number on the coupon that corresponds to the 
number at the bottom of the advertisement in which you are inter- 
ested. 

Additional information on items mentioned in "New Products & Lit- 
erature" can also be obtained by following this same procedure. 

PRINT your name and address on the coupon and mail it to: 

ELECTRONICS WORLD 
P.O. BOX 7842 

PHILADELPHIA 1, PA. 

ELECTRONICS WORLD 
P.O. BOX 7842 
PHILADELPHIA 1, PA. 

TOTAL NUMBER 
OF REQUESTS 

Please send me additional information concerning the products of the advertisers 
whose code numbers I have circled. 

Void After 11 

Nov. 30, 1962 

100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 

140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 

160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 

NEW PRODUCTS & LITERATURE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 

(Key numbers for advertised products also appear in Advertisers Index) 
NAME 

ADDRESS_ 

CITY ZONE STATE 

118 119 

138 139 

158 159 

178 179 

15 16 

37 38 

59 60 
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You Have a Future in Electronics 
Build a successful career now with RCA Training 

Home Study or Classroom Training. Now, RCA and RCA 
Institutes, Inc. offer you 22 authoritative courses in elec- 
tronics to choose from -the widest range of courses in 
their history! You can start to build a profitable career in 
electronics right in your home, or, at any of five conveni- 
ent locations across the country ! Never before has superior 
RCA electronics training been within such easy reach! 

18 

Complete Selection of Courses. Whether you are a be- 
ginner or an advanced student, RCA gives you the kind 
of technical instruction you want, tailored to your needs. 
And, the very name "RCA" means dependability, integ- 
rity, and scientific advance. It is recognized throughout 
the world. RCA training, right now, can be the smartest 
investment you ever make! 

ELECTRONICS WORLD 
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RCA Institutes Home Training is Complete 

Choose from a 

comprehensive selection 

of up -to -date courses. 

RCA Institutes Training lets you set 
your own pace in keeping with your 
ability, finances, and time. Lesson as- 
signments are individually graded by 
technically trained personnel, and you 
receive personal guidance and instruc- 
tion if you need it. RCA Institutes Home 
Training Courses are complete, and in- 
clude theory, experiment, and service 
practice, beginning with the very first 
lesson. All your courses are clearly 
written, easy to understand, well illus- 
trated. 

Kits Are Included 

You get prime quality equipment in all 
kits furnished to you. They are complete 
in every respect and all parts are top 
grade. You keep all the equipment fur- 

Electronic Fundamentals 
Television Servicing 
Color Television 
Transistors 
Automation Electronics 
Communications Electronics 
Computer Programming 
Electronic Drafting 

nished to you for actual use on the job 
...and you never have to take apart 
one piece to build another. Most impor- 
tant, all kits used in the Electronic 

Fundamentals course are furnished 
without extra charge. 

Voluntary Tuition Plan 

RCA Institutes Home Training is avail- 
able to you under a Voluntary Tuition 
Plan. This plan gives you the most eco- 
nomical method possible of home train- 
ing. You pay for lessons only as you 
order them -one study group at a time. 
If, for any reason, you should wish to 
interrupt your training, you can do so, 
and you will not owe one penny until 
you resume the course. There are no 
other obligations! No installment pay- 
ments required. RCA Institutes Home 
Training alone offers you this unique 
Voluntary Tuition Plan. 

Classroom Training in 5 Convenient Locations 
No previous technical training required for admission. 

You are eligible even if you haven't completed High School. 

New York City Los Angeles Chicago Cherry Hill (near Camden, N. J.) 

RCA also offers you classroom training 
of the highest caliber if you prefer to 
build your electronics career at one of 
the five convenient locations throughout 
the country. At RCA Institutes, Inc. 
resident schools in New York City and 
Los Angeles, and at RCA Technical 
Institute Schools in Chicago, Philadel- 
phia, and Cherry Hill near Camden, you 
can prepare for a rewarding position in 
the exciting field of electronics. 
If you did not complete High School, 
RCA will prepare you for such train- 
ing with courses specially designed 
to provide the basic math and physics 
required. 

Coeducational Day and Evening Courses 
are available. You can prepare for a 
profitable career in electronics while 
continuing with your normal full -time 
or part -time employment. Classes start 
at regular intervals throughout the year. 

Free Placement Service 
RCA graduates may take advantage of 
the free placement service offered to 
them. This service has established and 
continued to maintain a high percentage 
of successful placements in important 
electronics companies and military in- 
stallations. 
Simply check "Classroom Training" and 
information will be rushed to you. 

Philadelphia 

SEND ATTACHED 

PRE -PAID POSTCARD 

FOR FREE ILLUSTRATED 

BOOK TODAY! 

SPECIFY HOME 

TRAINING OR 

CLASSROOM TRAINING! 

RCA INSTITUTES, INC., Dept. EW -N2 A Service of the Radio Corporation of America 
350 West 4th St., New York 14, N. Y. Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif. 

November, 1962 

THE MOST TRUSTED NAME IN ELECTRONICS 
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AUDIO PRODUCTS TESTED BY HIRSCH -HOUCK LABS 

H. H. Scott LT -110 FM Stereo Tuner 
Fisher MPX -200 Multiplex Adapter (page 24) 
Sonotone 9TASD -V Cartridge (page 26) 
Precision Model 650 Tube Tester (page 78) 

H. H. Scott LT -110 FM Stereo Tuner 
For copy of manufacturer's brochure, circle No. 57 on coupon (page 17). 

THE LT -110 FM multiplex tuner is 
one of the family of H. H. Scott 

high -fidelity component kits. These kits 
are designed for construction by hobby- 
ists without specialized electronic train- 
ing. To this end, the assembly of the 
LT -110 is broken down into 13 sections, 
or assembly groups. For each group, the 
parts are separately packaged, with pre- 
cut and tinned hook -up wire. The in- 
struction manual (which includes a very 
good explanation of the theory of opera- 
tion of the tuner) covers each group 
individually, with a full -size colored pic- 
torial diagram of that section. In this 
way, resistor color codes can be checked 
against the assembly drawing, and the 
chances of incorrect lead dress are great- 
ly reduced. 

The kit is supplied in a sturdy card- 
board container, or "Kit- pack," which 
serves as a work surface and allows the 
builder to put away the partially assem- 
bled kit after an evening's work without 
having to clean up loose parts and wires. 
The chassis comes with the tube sockets, 
power transformer, and pre -aligned 
front -end mounted. The multiplex cir- 
cuits are on a pre -wired and aligned sub - 
chassis. The i.f. transformers are also 
pre -aligned, and final "touch -up" align- 
ment of the tuner is done using the built - 
in tuning meter and a received signal. 
Construction time for the unit we tested 
was 83í hours, without alignment. 

22 

Like all Scott tuners, it has a shielded, 
silver -plated front -end with a 6BQ7A 
cascode r.f. amplifier and a 6U8 mixer/ 
oscillator. Two 6AU6 i.f. amplifier stages 
are followed by a 6AU6 limiter and a 
diode wide -band ratio detector. 

The multiplex demodulator uses 
switching circuitry. A 6BL8 amplifies 
the composite detected signal and sepa- 
rates the 19 -kc. pilot carrier which syn- 
chronizes the push -pull 12AU7 oscillator 
at 38 kc. The entire signal, with frequen- 
cies above 53 kc. attenuated to reduce 
SCA interference, is applied to two four - 
diode switches. These are alternately 
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gated on by the 38 -kc. oscillator. Their 
outputs, corresponding to left- and right - 
channel signals, are amplified, de-em- 
phasized, and passed through a ganged 
level control to a pair of feedback output 
amplifiers. 

The mode selector switch on the panel 
of the tuner (which also controls the a.c. 
power) has positions for mono, stereo, 
and stereo with sub -channel filtering. 
The latter permits reduction of noise in 
weak signal reception without loss of 
frequency response, although channel 
separation is reduced. There is a sepa- 
rate switch which reduces high- frequen- 
cy response for both mono and stereo 
reception, in the event of excessive back- 
ground noise. A third switch in the a.g.c. 
circuit increases the r.f. amplifier gain 
somewhat for better stereo reception. 

On the rear of the tuner are two par- 
alleled outputs for each channel, so that 
a tape recorder may be driven simulta- 
neously with the main amplifier. For 
those who wish to connect a portable 
tape recorder, there is a three- circuit 
phone jack on the front panel, carrying 
both channel outputs. 

In our lab measurements, the tuner 
had an IHFM usable sensitivity rating of 
2.5 µv., essentially the same as the rated 
2.2 µv. The harmonic distortion at 100% 
modulation varied with signal strength, 
from 0.7% to 1.3 %, over a range of input 
signals from 4 µv. to 100,000 µv. The 
capture ratio was 8 db ( rated 6 db) . The 
internal hum, from incidental FM modu- 
lation of the oscillator, was -51.5 db re- 
ferred to a 100% modulated signal. The 
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NEW! POWERFUL knight -kit 
I -WATT WALKIE- TALKIE! 

KG -4000 All-Transistor CB Kit 

(3- 

FULL 

RF INPUT: 

of most walkie- 
10 times the power 

talkies ... reliable 

2 -way communica- 

tion up to 5 miles 

EASY TO BUILD! 

GREAT TO OWNt 
i 

THE SPECIFICATIONS 
PROVE THE QUALITY AND VALUE! 

Receiver: Crystal -controlled superheterodyne. Sensi- 
tivity better than 1µv for 10 db s/n ratio. Selectivity, 
6 db at 611 kc. Image Rejection, 12 db adjacent chan- 
nel, 30 db down. Audio Output, 75012v class B push - 
pull. 
Transmitter: Crystal -controlled (any CB Channel, 1 -22) 
RF Input, 1 watt. RF Output, 0.5 watt. 
Power Supply: Operates up to 50 hours on 8 size "C" 
flashlight cells, or on rechargeable nickel cadmium cell 
(optional); has provision for operation from external 
12 VDC source. 

Typical of the quality and value of 
over 100 other great KNIGHT -KITS 

Satisfaction guaranteed or your money back 
manufactured by © KNIGHT ELECTRONICS CORP. 
A DIVISION OF 

ALLIED RADIO 
November 1962 

WITH THESE ADVANCED FEATURES: 

ONLY 

$5995 
only $5 per month 
on Allied's Credit 

Fund Plan 

9- Transistor, 3 Diode Circuit -Powerful 
1 -Watt RF Input 

Professional Quality Truly Portable 
2 -Way Radio With a 5 -Mile Range 

Crystal- Controlled Transmit and 
Receive Channels 

Superhet Receiver with RF Stage, 2 IF's, 
Squelch, AVC, Noise Limiter, Push -Pull 
Audio Output 

THERE'S NO OTHER KIT LIKE IT! 
Knight -Kit is the leader again with this professional -quality 
transceiver kit... with 10 times the power of most walkie -talk- 
ies...with full 1 -watt RF input for reliable 2-way communica 
tion up to a 5 -mile range! Superhet receiver has automatic 
noise limiter and variable squelch to reduce background 
noise and maintain speaker silence between calls. Distance - 
Local switch and AVC eliminate receiver distortion caused by 
nearby units. Includes: handy press -to -talk button; relative 
RF output indicator for maximum power adjustment; plug-in 
crystal sockets; 52" whip antenna; external- antenna jack; 
jack for earphone or external speaker; weather -protected 
built -in mike and speaker; uses 9 transistors, 3 diodes. Weighs 
only 32 ounces. Complete with tan high- impact Styrene case 
and carrying strap; wire, solder; easy instructions; FCC -per- 
mit application form. Less batteries and crystals (requires 1 

transmit, 1 receive, listed below). 10a/a x 35/e x 41'/32 " - 
Shpg. wt., 21/2 lbs. 

83 YX 803DA. KG -4000 Walkie- Talkie Kit. Only $5995 

83 Y 012. 'C" Batteries for above (8 required), each 144 

83 Y 011. Rechargeable Battery /Charger /AC Power Supply Kit. 
Replaces the 8 "C" cells; may be recharged many times; 
charger unit permits the KG -4000 to be operated from 115 VAC 
while charging battery. Shpg. wt., 1 Ib. Only $19.95 
83 Y 047. Adapter for 12 -v. Use. Plugs into cigarette lighter of 
auto. With cable. Only $1.00 
20 YX 473 -2. 1- Receive and 1- Transmit Crystal; specify Chan- 
nel 1 -22 $5.00 

NO MONEY DOWN:Now! More Buying Power 
with your Allied Credit Fund Plan 

r 
ALLIED RADIO 
100 N. Western Ave., Chicago 80, III. 
Ship me the following: 

KG -4000 All- Transistor CB Walkie- Talkie Kit 83 YX 803DA 
"C" Batteries 83 Y 012 (quant... ). 
Adapter for 12 -v. use 83 Y 047 
Rechargeable Battery /Charger /AC Supply Kit 83 Y 011 
Receive & Transmit Crystals; Specify Channel 1.22 20 YX 473 -2 

Ship No Money Down on Allied's Credit Fund Plan 
New Credit Customers Only: Send name and address present employer. how long employed, position. monthly salary; rent or own home, how long at present address. 
give age (21 minimum for credit account). 

$ enclosed (check) (money order) 

ORDER 
TODAY 

Name 

Address 

City Zone State 
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Let's talk straight- from -the -shoulder about indoor boosters. Tran- 
sistor boosters provide higher gain and are more rugged, but they 
have one problem -overload (windshield wiper effect, loss of sync, 
etc.). If you use a transistor booster in an area with one or more strong 
TV or FM signals - you may be buying too much booster! On the 
other hand, tubed boosters perform very well in these areas - and 
what's more, they cost less. That's why Blonder- Tongue has two new 
home indoor boosters - the transistor IT -4 Quadrabooster and the 
frame -grid tubed B -33 Amplicoupler. 
The B -33 costs less than the transistor IT -4, $19.95 as against $29.95 
In most cases, the extra cost of the IT -4 is more than justified by its 
remarkable performance and long life. However, if the B -33 can do the 
job, we don't want you to spend more than is necessary for the finest 
TV reception. 
Which one is best for you? Try one, or both. They can be hooked up in 
seconds at the set terminals. Try them on all channels. With either an 
IT -4 or a B -33, you'll end up with the best TV reception possible. 

BLONDER -TONGUE IT-4 TRANSISTOR QUADRABOOSTER 4 to 8X 
increase of signal voltage for 1 set improves reception on up to 4 TV 
or FM sets long -life transistor stripless terminals exclusive 
neutralizing circuit minimizes overload. List ;29.95 
BLONDER -TONGUE B -33 FRAME GRID AMPLICOUPLER More than 2X 
increase of signal voltage for 1 set Improves reception on up to 3 TV 
sets Lowest price multi -set booster on the market. List $19.95 

indoor or outdoor tubed or transistor VHF or UHF 1 set or 4 sets 

BLONDER -TONGUE TV/FM BOOSTERS 
MODEL AB-4-AC, Transistor Mast -Mounted TV /FM Booster w /remote AC power 
supply. Provides brilliant reception on up to 4 sets from a single antenna. 
Takes advantage of the optimum signal -to -noise ratio. List $34.95. 
MODEL AB-4 with remote battery power supply. List $29.95. 

MODEL B -24c, 4 -set TV /FM Booster. Low cost home TV system uses rugged 
frame grid tube to power for as many as 4 TV or FM sets List $24.95. 

MODEL BTA, TV Booster. Lowest cost booster on the market. Improves TV 
reception in prime or weak signal areas. List $15.50 

MODEL UB, UHF Booster. Brings in UHF where all other methods fail. 5 

models cover all channels from 14 to 83. List $93.50. 

engineered and manufactured by 

BLONDER TONGUE 
9 Ailing St., Newark.? N. J. 

Canadian Div. Benco Television Assoc., Ltd., Toronto Export: Rocke Intl, N. Y. 16, Cable: ARLAB 
Home TV Accessories Ull I' Converters Mister TV Systems Closed Circuit TV Systems CATV Systems 

:x:: 00co 
1 2 6 0 20 SO 00 
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low output impedance of the tuner al- 
lows the use of long cables without loss 
of high- frequency response. 

In its mono position, the frequency 
response of the LT -110 was excellent, 
± 1 db from 20 to 16,000 cps. In stereo, 
there was a slight loss of highs, about 
2.5 db at 15,000 cps. Channel separa- 
tion was 30 db at mid -frequencies and 
held up very well at higher frequencies 
(17 db at 10 kc., 11 db at 15 kc.) . The 
sub -carrier filter drastically reduced 
high -frequency separation, although the 
audible stereo effect was slight. Like all 
Scott tuners, the LT -110 is extremely 
stable, drifting only 2 or 3 kc. from a 
cold start. 

In listening tests, the tuner showed 
its high usable sensitivity to good ad- 
vantage. Using an indoor antenna which 
produced marginal signal -to -noise ratios 
on most other tuners, we were able to 
get noise -free, undistorted stereo recep- 
tion. It is quite non- critical to tune, 
hardly requiring the use of its tuning 
meter. Our most serious criticism of the 
design is the omission of a stereo- trans- 
mission indicator; one must depend on 
prior knowledge or station announce- 
ments. The kit sells for $159.95. 

(Editor's Note: Recognizing the value 
of an indicator, the manufacturer has 
advised us that all current LT -110's are 
available with an automatic light indi- 
cating stereo transmission. There Ls avail- 
able a small modification kit for owners 
of older LT -110 tuners which don't in- 
clude this automatic indicator.) 

200 60,6 

Fisher MPX -200 
Multiplex Adapter 

For copy of manufacturer's brochure, 
circle No. 58 on coupon (page 17). 
THE Fisher MPX -200 stereo multi- ' plex adapter is basically similar to 
the MPX -100 covered in detail in last 
month's issue, but without certain of its 
refinements and automatic features. It 
has no front panel and no operating con- 
trols, allowing it to be placed out of sight 
in any convenient location within three 
feet of the tuner. 

The MPX -200 has high -level and low - 
level inputs, individual channel -level 
controls, and a separation control. It is 
self- powered, but has no power switch, 
and is normally plugged into a switched 
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CABINART MARK 3 
THE MOST INCREDIBLE BUY IN HIGH FIDELITY HISTORY 

To achieve the magnificent full range tonal response, CABINART Research now presents the FIRST 

bookshelf Reflex -Horn enclosure around a precision engineered loudspeaker. The MARK 3, priced 

at $18.00, establishes a new zone of value and quality with the publication of complete Electro- 
Acoustic data. 
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Cabinart Mark 3 sound pressure level frequency response. 

1500 Cycles Tone Burst Test 100 Cycles 

TEST EQUIPMENT COMPLEMENT 

USED IN CABINART DETERMINATIONS 

Bruel & Kjaer Condenser Microphone Model 4134 

Bruel & Kjaer Cathode Follower Model 2614 

Gruel & Kjaer Microphone Amplifier Model 2604 

General Radio Beat Frequency Oscillator Model 1304B 

General Radio Graphic Level Recorder Model 1521 

Hewlett- Packard Signal Generator Model 200CD 

Hewlett -Packard Distortion Analyzer Model 330B 

Ballantine Vacuum Tube Voltmeter Model 310A 

Tektronix Oscilloscope Model 503 

Delco Radio Div. Tone Burst Test Generator 
Model XP -13295 
Data derived from ten production units. 

CABINART GUARANTEES 
You must he satisfied for 10 full days or your 

money back. 

ONE FULL YEAR WARRANTY 
Written reg stration card and warranty included. 

CABINART 
MARK 3 

$ 
U d 1 Unfinished s e 

Oiled 

Walnut, 

$30.00 

SPECIFICATIONS: 23" long, 11" high, 91/2" deep 
Loudspeaker: 8", with rolled annulus 8 ohm impedance, 10,000 
Gauss 6.8 Dual Diameter Alnico 5 magnet 3" whizzer 
cone for HF dispersion Free air resonance: 65 cycles 
FREQUENCY RESPONSE: SPL, 50 to 19,000 cycles SENSITIVITY: 
I/4 watt input for 85 DB 10 feet on axis POWER HANDLING 
CAPACITY: 10 Watts 

_.==3á . v II= = eta g 
°= --® _=ó.é=: m 

VII[OtKNCV IN CV r rein 11111111/1111111 
Cabinart Mark 3 impedance characteristic. 

Sold only direct by CABINART ACOUSTICAL DEV. CORP., 

Geyer St., Haledon, N. J. and in our Cabinart factory 

outlet located at 26 West 8th St., New York, N. Y. 

Pioneers in hi ti quality since 1948. 

CABINART ACOUSTICAL DEY. CORP. 
GEVER STREET, HAIEOON,N 1 

November, 1962 

REOUENCY IN CYCLES PER SECOND 1111111111111111 
Cabinart Mark 3 harmonic distortion levels 
at 1 and 10 watts input 

Cabinart Acoustical Dev. Corp. 
31 Geyer St., Haledon, N. 1. 

Please ship the following to be used in my home for 10 
full days. I understand unit(s) may be returned and my money 
refunded within that time unless fully satisfied. 

Mark 3 Unfinished $18.00 each 

Mark 3 Oiled Walnut $30.00 each 

(Please make check or money order payable to Cabinart Acoustical.) 

Name 

Address 

City 
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a.c. outlet on the associated tuner or pre- 
amplifier. There is a mono -stereo switch 
on the chassis, which may be used to dis- 
able the 38 -kc. oscillator if, for example, 
signals are too weak for satisfactory 
stereo reception. In some installations, 
access to this switch might not be con- 
venient, and it is intended that the 
adapter normally operate in its stereo 
mode. 

Our measurements showed the maxi- 
mum gain of the adapter to be 18 db. It 
would lock in with pilot carriers as weak 
as 12.5 mv. and had low distortion for 

outputs up to 1.5 volts. There was a con- 
siderable difference in response at the 
high end between the two channels. One 
was down only 2.5 db at 15 kc. while the 
other was down 12.5 db. Channel sep- 
aration was typically 35 db up to 3 kc., 
decreasing to 12.5 db at 10 kc. and 2 to 
5 db at 15 kc. 

On our test unit, the optimum setting 
of the separation control proved to be 
far removed from the recommended 
range of settings. If it had been set as 
suggested in the manual, the separation 
would have been only 12 to 14 db, with 
no separation at 10 kc. and above. Since 
the circuits are essentially the same as 
those of the MPX -100 previously 
checked, we assume that this was a pe- 
culiarity of the test unit. It does point 
up, however, the desirability (with any 
adapter) of setting the separation con- 
trol on test transmissions from an FM 
station rather than depending on sug- 
gested settings. 

To summarize, the Fisher MPX -200 
adapter offers the same fine performance 
as the MPX -100, lacking only some of 
the latter unit's flexibility and operating 
conveniences. The price of the MPX -200 
is $79.50. 

lt 
50 100 200 .500 .w 

FREQUENCY -CPS 
5K iOKC 

Sonotone 9TASD -V Cartridge 
For copy of manufacturer's brochure, circle No. 59 on coupon (page 17). 

CIRCLE NO. 129 ON READER SERVICE PAGE 
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AST YEAR, Sonotone introduced its 
4 " Velocitone" ceramic stereo car- 

tridge, Model 9TSD -V. This cartridge 
was equipped with a turnover combina- 
tion of a 0.7 -mil diamond and a 3 -mil 
sapphire stylus. It was supplied with 
plug -in adapters which converted its 
normally amplitude- responding charac- 
teristic to a velocity response and re- 
duced its output level so that it could be 

20KC. 

used with the magnetic phono input of 
any preamplifier. 

The Model 9TASD -V "Velocitone II" 
is an improved version of that cartridge. 
The stylus compliance has been in- 
creased from 3.3 to 5.1 x 10 -° cm. /dyne, 
allowing a reduction of tracking force 
ranging from 3 -5 grams to 2 -4 grams in 
good -quality record players. Together 
with the tracking -force reduction is a 
three -fold reduction in distortion at high 
recorded velocities, as well as a slightly 
increased output and improved high - 
frequency channel separation. The older 
model was supplied with wire leads, 
while the new model has a keyed plug 
equipped with four pins which accom- 
modate the standard cartridge connec- 

(Continued on page 78) 
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"OVER $12,000 WORTH OF 
POWERMATES SOLD... AND 
IT'S JUST THE BEGINNING !" 
GEORGE MARKMILLER 
TV Sales and Service, 165 Ulster Avenue, 
Saugerties, New York 

a 

POWERMATE sells itself 
George Markmiller's customers "were from Missouri" 
where TV reception was concerned. The products they 
had tried, in spite of high claims, had not produced 
snow -free TV from the distant New York stations. 
With the help of his Jerrold distributor, George used 
the potent promotional kit to tell his customers the 
POWERMATE performance story. Newspaper ads, 
truck banners, stuffers and store displays presold 

JERR0il 

TRANSISTOR 

POWERMATE 
ANTENNA AMPLIFIER 

53995 

JERROLD ELECTRONICS CORPORATION 
A subsidiary of THE JERROLD CORPORATION 

Philadelphia 32, Pa. 

November, 1962 CIRCLE NO. 130 ON 

through its performance 
l'OWERMATE because the promotion was custom - 
designed for his area. 

The real clincher came after the demonstration 
when one customer began to tell the other about 
POWERMATE's amazing reception. The Saugerties 
area had never seen such clarity in black and white 
and in color. As George says, "The performance of 
this unit has been the best advertising that has 
helped to sell it." 

Jerrold's ready to set up a POWERMATE promotion 
designed for your local area. You can repeat George 
Markmiller's success story as hundreds are doing - 
all over the country. Write for the name of your 
nearest Jerrold distributor. 

r -i 
Jerrold Electronics Corporation 
Distributor Sales Division, Dept. IDS -273 
Philadelphia 32, Pa. 

I want Jerrold to promote the POWER MATE in my LOCAL 
area. Send me the name of my nearest distributor. 

Name 

Address 

City Zone State 

L 
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sounds 
like this! 
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Sensational University Mini -Flex with Optimum Q 

breaks through the small speaker quality barrier! 
The Mini -Flex, another acoustic breakthrough 
from University, is the first speaker system of its 
type designed to fulfill its optimum performance 
potential -as stated in its printed specifications - 
without the use of "trick" amplifiers. It is a true 
3 -way speaker system, providing exciting bass 
response down to 40 cycles, exceptionally smooth 
mid -range and crisp, peak -free highs to 20,000 
cps! Less than 0.4 of a cubic foot (15"x 9"x 
5 ")! A size hitherto considered impossible to 
produce performance to such specifications! 

The reason -Optimum Q, the principle that 
eliminates the acoustic problems which, up to 
now, have prevented high fidelity bass perform- 
ance in an ultra- compact enclosure. Optimum Q- 
in essence, the most ideal "marriage" of woofer 
and miniaturized enclosure yet devised, to assure 
the lowest resonant frequency possible in a sys- 

tern of Mini -Flex dimensions. Other factors be- 
hind its superb performance include: special 
mass -loading; unusual viscous -treated 'moving 
seal" suspension; new mid -range speaker and 
tweeter, each with exclusive "diffractor barriers" 
for ideal stereo sound dispersion. And, it looks 
as good as it sounds! Its crafted "cabinet- within- 
a- cabinet" styling will enhance any room, any 
home. It may be used on a wall, floor, shelf - 
on a table (or even under it)! Oiled walnut. Only 
$69.95 -at your audio dealer. For free 20 -page 
Guide to Stereo High Fidelity, write: Desk S-11. 

CIRCLE NO. 164 ON READER 

roUNIVERSITY 
LOUDSPEAKERS 
80 SOUTH KENSICO AVE., WHITE PLAINS, N.Y. 
A Divlon of Ling -T.n co- Vought, Inc. 
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The HIDDEN 500* wrote these 6 SUCCESS STORIES ... 
Service Technicians supply the happy endings! 

Capacitor success stories are no novelty at Sprague. The "Hidden 500 ", 
Sprague's behind -the -scenes staff of 500 experienced researchers, have 
authored scores of them! And customers add new chapters every day. But 
none has proved more popular than the 6 best sellers shown here. Developed 
by the largest research organization in the capacitor industry, these 6 

assure happy endings to service technicians' problems. 

O DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS 
The world's most humidity- resistant molded capacitors. Dual 
dielectric- polyester film and special capacitor tissue -com- 
bines best features of both. Exclusive HCXg solid impregnant 
produces rock -hard section -nothing to leak. Tough case of 
non -flammable phenolic -cannot be damaged in handling. 

© DIFILM® ORANGE DROP® DIPPED TUBULAR CAPACITORS 
Especially made for exact, original replacement of radial -lead 
tubulars. Dual dielectric combines the best features of both 
polyester film and special capacitor tissue. Exclusive HCX® 
solid impregnant -no oil to leak, no wax to drip. Double 
dipped in bright orange epoxy resin to beat heat and humidity. 

© TWIST -LOK® ELECTROLYTIC CAPACITORS 
The most dependable capacitors of their type. Built to "take 
it" under torrid 185 °F (85 °C) temperatures -in crowded 
TV chassis, sizzling auto radios, portable and ac -dc table 
radios, radio -phono combinations, etc. Hermetically sealed 
in aluminum cases for exceptionally long life. Withstand high 
surge voltages. Ideal for high ripple selenium rectifier circuits. 

CO ATOM® ELECTROLYTIC CAPACITORS 
The smallest dependable electrolytics designed for 85 °C opera- 

54 tion in voltages to 450 WVDC. Small enough to fit anywhere, 
t .Pt °ro 

work anywhere. Low leakage and long shelf life. Will with- 
stand high temperatures, high ripple currents, high surge volt- 
ages. Metal case construction with Kraft insulating sleeve. 

© LITTL- LYTIC® ELECTROLYTIC CAPACITORS 
Ultra -tiny size for use in transistorized equipment. High de- 
gree of reliability at reasonable price. All -welded construction 
-no pressure joints to cause "open" circuits. Withstand 
temperatures to 85 °C (185 °F). Hermetically sealed. Extremely 
low leakage current. Designed for long shelf life- particularly 
important in sets used only part of the year. 

CERA -MITE® CERAMIC CAPACITORS 
Tiny, tough, dependable in practically every application. Low 
self -inductance of silvered flat -plate design gives improved 
by -pass action in TV r-f circuits. Higher self -resonant frequen- 
cy than tubular ceramics or micas. Tough moisture -proof 
coating. Designed for 85 °C operation. 

*The "Hidden 500" are Sprague's 500 experienced researchers who staff the largest re- 
search organization in the electronic component indusir; and who back up the efforts of 
sonie 7,000 Sprague employees in /6 plants strategically located throughout the United States. 

Handy Hanging Wall Catalog C -457 gives complete service part list- 
ings. Ask your Sprague Distributor for a copy, or write Sprague Prod- 
ucts Company, 51 Marshall Street, North Adams, Massachusetts. 

CS ,47 01 
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UNCOMPROMISING ENGINEERING CREATES THE BEST BUY ... EICO 

I 

41' 

e 

30 

NEW ADVANCED 
5 " OSCILLO 

Kit $69.95 
Vertical amplifier with 3 
coupled throughout; 4 
pensated V input attenu. 
voltage. Recurrent swee 
4 overlapping ranges; 
60cps, or ext. sync; full 
tion; full retrace blank$ 
astigmatism controls o 
non -blooming trace. Inst 
sitioning. Convenient di 
V amp: lOmv p -p /cm se 
at lmc; 1 meg input 
sens.. 2cps -450kc flat re 

G. pal 

ENERAL PURPOSE 
COPE #427 
Wired $109.95 

push -pull stages, direct 
osition, frequency -com- 
tor; internal calibrating 

s from 10cps -100kc in 
hoice of int. -f., -, 

sync. opera- 
g. Intensity. focus and 
panel. Sharp, clean, 

ntaneous, drift -free po- 
ect plate connections. 
ns.; flat dc- 500kc, -6db 

. H amp: 0.5V p-p /cm 
ponse; 10 meg input Z 

AC VTVM & AM 

Kit $49.95 
Highly sensitive, reliable 
amplifier. Measures 100 
12 ranges; 10c -600kc 
ohms input impedance, 
band amplifier switch -con 
8c -800kc response, 5VRM 
put impedance, gain r 

Frame -grid triode cathod 
freq. -compensated input 
cuit attenuator. Regulate 

PLIFIER #250 

Wired $79.95 
AC VTVM & wideband 
microvolts to 300V In 

Odb response, 10 meg- 
-±-3% accuracy. Wide - 

trolled for external use 
S output, 5K ohms out - 
;ontrol, noise -40db. 
s follower input circuit, 
attenuator, cathode cir- 
d power supply. 

AC VTVM #255 Kit 
All the precise VTVM fac 
external use of the wide 

544.95 Wired $72.95 
ilities of the #250 less 
band amplifier. 

AC VOLT -WATT 

Kit $49.95 

AC voltmeter & load -co 
meter of unique quality. 
from Imv to 1000V in 1 

.015mw to 150W in 7 r 
loads from 4 to 600 ohms 
load (4, 8, 16 and 600 oh 
on 8 ohms and 40W on 
external load up to 150 
compensated for any loa 

external, to provide sing) 

METER #261' 
Wired $79.95 

mpensated audio watt - 

Measures AC voltages 
1 ranges, power from 

anges, across standard 
. Tapped power resistor 
ms) handles up to 80W 
other taps. Switch to 

W. Meter automatically 
d selected, internal or 
e watt scale. 

VACUUM TUBE VOLTMETER #222 
Complete with exclusive dual- purpose UniProbeli 

(U. S. Pat.) 
Kit $27.95 Wired $42.95 

Entirely electronic, direct reading measurement 
of resistance, and AC & DC to 1500V in 5 ranges. 
May be calibrated without removal from cabinet. 
Complete electronic overload protection, plus 
fuse. 1% precision ceramic resistors. Exclusive 
AC /DC Uni.Probe® selects DC or AC -Ohms. DC 
voltmeter input impedance 11 megohms, accu- 
racy ±3 %. AC voltmeter input impedance 1 

megohm, accuracy ±5 %. Ohmmeter 0.2 ohms to 
1000 megohms in 5 ranges. 

IN-CIRCUIT CAPACITOR TESTER #955 
Kit $19.95 Wired $39.95 

Tests capacitors in the circuit without unsolder- 
ing. Checks for shorts, (even in the presence of 
as little as 1 ohm shunt resistance). Checks open 
units (as little as 5MMF in the circuit). Measures 
capacitance with ±10% accuracy between 0.1m1 
and 50mí. Measures RC product, convertible into 
dissipation or power factor. Utilizes electron -ray 
tube EM84 /6FG6 with sharp bar pattern. Line 
adjust control permits maximum sensitivity re- 
gardless of line voltage variations. 

TRANSISTOR L CIRCUIT TESTER #680 
Kit $25.95 Wired $39.95 

Measures ICEO, IC80 & DCifl directly, ACA in- 
directly, without charts or special settings - 
plus all dc volts, currents & resistances needed 
to service transistor equipment. Battery powered. 
50µA, 31/2" face meter movement provides sensi- 
tivity & scale length necessary for accuracy. 
Built -in 20,000ßV VOM facilities free your other 
test equipment. 

Listen to the EICO Hour. WABCFM, N. Y. 95.5 MC, Mon. -Fri., 7:13.9 P M 
Export Dept.. Roburn Arencla Inc., 431 Otssnwleb Bt., New York IS 

nLow 
pele 

6 L 12 VOLT 
BATTERY ELIMINATOR & CHARGER #1064 

Kit $43.95 Wired $52.95 
Heavy -duty 2- ranges for operating any mobile 
radio & transceiver including transistor or "hy- 
brid" types. Also usable as charger for either 
6 or 12 volt batteries. Variable transformer pro- 
vides continuous output adjustment. 2 meters 
simultaneously observe output voltage and cur- 
rent. Ratings: 0 -8V: l0A continuous, 20A inter- 
mittent; 0.16V, 6A cont., IDA interm. AC ripple. 
0-16V range: 0.3% C 2A, 1% g 6A. Heavy -duty 
selenium rectifiers, & automatic reset overload 
play. 

METERED VARIABLE 
AUTO- TRANSFORMER AC BENCH SUPPLIES 

1073: 3A rating Kit $35.95 Wired 647.1313 
#1078: 71,2A rating Kit $42.95 Wired $54.95 
For study of components under varying line condi 
lions. Delivers any voltage up to 140VAC with 
linear variation of output throughout entire 
range. Smooth rotary brush-tap controlled by 
panel dial. Highly efficient variable toroidal core 
design. Auto-transformer. No waveform distortion 
or voltage drop from no-load to full load. Sena- 
rate output ammeter & output voltmeter. 

4:;: 
TUBE TESTER ADAPTOR #610 
Kit $5.95 Wired $11.95 

opts EICO models 625 or 666 tube testers for 
Sting the following new tube types: nuvistor 
pin; nuvistor 7 pin; novar; 10 pin miniature; 

Compactron; 12 pin. Included are roll -chart sup- 
plements for both 625 and 666 models. 

FICO ELECTRONIC INSTRUMENT CO., INC. 

3300 NO. BLVD., L.I.C. 1, N. Y. 

EICO, 3300 N. Blvd., L.I.C. 1, N.Y. 

Send free 32 -page catalog & 
Distributor's name. 

Send Free Schematic of Model No 

Send new 36 -page GUIDEBOOK TO HI -FI 
for which I enclose 25c for postage & handling. 

2 Name 

Address 

< City Zone _. State 

EW-11 

Over 2 MILLION EICO Instruments In us.. 
Nett EICO Dealers effar budget terms. 
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Evolution in Electronics 

INT GRAT 
CIRCUITS 

By LOTHAR STERN Motorola Semiconductor Products Inc. 

A new manufacturing technique in which an entire circuit is 

fabricated without using conventional components. Small size, 
more reliability, longer life, reduced costs are the results. 

WE ARE witnessing today an evolution in the field of electronics whose 
impending impact on the industry promises to eclipse even the dra- 
matic changes brought about by the invention of the transistor some 

15 years ago. This time, however, it is not the invention of a new product that 
will vitally affect the shape of things to come. Rather, it is the development of a 
new concept in manufacturing -a technique known as "integrated circuits." 

In its ultimate form, the technology of integrated circuits represents a complete 
departure from current equipment design and manufacturing techniques. The 
conventional building blocks of electronics -resistors, capacitors, and inductors - 
will virtually disappear as separate entities. Their specific functions will be ac- 
complished by microscopically small depositions or growths of material layers, 
or films, which may be individually unrecognizable and inseparable from a com- 
plete circuit. In fact, the entire complex electronic circuit will be so thoroughly 
united that the complete circuit function, rather than today's individual parts, will 
become the basic component of tomorrow's electronic equipment. And the process 
will yield advantages that past techniques cannot possibly duplicate. 

The erstwhile rack of complex equipment, which the transistor has already re- 
duced to single -drawer size, will be further diminished to matchbox proportions. 
The equipment will require only a small fraction of the operating power now 
needed for similar applications, and an increase in reliability by an order of 
magnitude is a conservative prediction. And finally, the processes of integrated 
circuits will eventually permit price reductions that will not only accelerate the 
logarithmic spiral of electronic progress but can open new areas of applications 
for every conceivable electronics market. 

To appreciate the advantages of integrated circuits, let us take a close look at 
a very simple type of structure. Figures 1 and 3 show a typical 5 -stage Darlington 
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amplifier -a direct -coupled amplifier in which the output of 
one stage is connected directly to the input of the next -in 
schematic and integrated circuit form respectively. The actual 
circuit, too small to be analyzed with the naked eye, is shown, 
greatly enlarged in Fig. 3. The entire circuit, which is fab- 
ricated on a tiny chip of material less than one- sixteenth of 
an inch square, is then mounted between two pins of a stand- 
ard transistor header. Since the header serves merely as a 
means for interconnecting this circuit with others in the com- 
plete equipment, it is quite possible, with a different pack- 
aging technique, to produce a unit whose total size is only 
little larger than the volume of the "chip" itself. 

Actually, a direct -coupled amplifier is quite easy to fabri- 
cate since it involves only the interconnection of a number of 
active elements. A far more complex type of circuit is one 
combining both active and passive elements on a single 
substrate. Yet, even these have been fabricated successfully. 
The schematic diagram of such an amplifier, Fig. 2, shows 
two complete RC- coupled amplifier stages although there is 
no connection between the stages themselves. Rather, the 
input and output terminals of each stage are brought out 
to separate pins of a transistor header so that the circuit 
designer may employ either one or two stages, depending 
on his amplification requirements. This fabrication technique 
adds considerable flexibility to the completed device since 
°INPUT OUTPUTt 

GROUND 

Fig. 1. Schematic diagram of Darlington type amplifier utiliz- 
ing five direct -coupled stages. The total gain available is 
usually much higher than normally required so that the output 
is usually taken from one of the earlier stages of the amplifier. 

5K 
RI 

2 5K 
R3 

B. 

2K 
R6 

SOyyf. 
C3 

GROUND 

Fig. 2. Schematic diagram of two -stage RC- coupled amplifier. 

the second stage adds little or nothing to the cost of the final 
device, thus permitting the same unit to be used as either a 
single -stage or two -stage amplifier. Fig. 4 shows a detailed 
drawing of the circuit pattern which permits correlation be- 
tween the equivalent "pattern parts" and those shown on the 
schematic diagram. 

Advantages of Integrated Circuits 
From the foregoing it is quite apparent that the develop- 

ment of integrated circuits will produce an impressive re- 
duction of size and weight in the over -all equipment. When 
the space- saving feature of a single integrated circuit is multi- 
plied by a number of separate circuits, all of which can lie 
mounted in a single transistor -type case, as in Figs. 5 and 6, 
the equivalent of 50 to 100 individual parts will occupy no 
more room than a single transistor. But, important as this 
space- and weight- saving feature may be, it is only secondary 
to the far greater advantages of reduced cost, greater reliabil- 

Fig. 3. Greatly enlarged 
view of 5 -stage Darlington 
amplifier which is to be 
mounted between the pins 
of a typical transistor 
header. Output may be tak- 
en from any stage, hence 
offering various amounts 
of amplification from a 
single integrated unit. 

ity, and improved performance which integrated circuits 
will eventually provide. 

Reducing Circuit Costs 
In today's skyrocketing technology it is no longer a ques- 

tion of "can we develop an advanced electronic system," but 
rather "can we afford to develop a particular system." The 
increasing complexities and the mounting materials and labor 
costs associated with today's more sophisticated electronic 
equipment are already placing a heavy burden on our ability 
to pay the price for continuing progress. The anticipated 
cost- reducing features of integrated circuits, therefore, may 
well be their most important advantage. True, the cost of 
many presently available integrated circuits is quite high 
compared with identical circuits made in the conventional 
manner, but that is primarily because the former are fabri- 
cated in relatively small quantities for sampling purposes. 
As integrated circuits move from the experimental to the 
production stage the pricing pattern for off -the -shelf units in 
quantity should follow that of transistors in recent years. 

There is good reason why this should be so. With the 
proper pattern and masks, two transistors, or even a dozen, 
can be fabricated on a single chip in the same amount of 
time and with virtually the same quantity of material as a 
single unit. Diodes, resistors, capacitors, and even small in- 
ductors can be deposited on the same substrate with the 
same processes used for the fabrication of transistors. Thus, 
the manufacture of complete circuits, in the long run, should 
be little more expensive than the cost of fabricating a single 
transistor at the present time. Considering the fact that hun- 
dreds of circuits can often be deposited on a single wafer, 
and that dozens of wafers can be processed simultaneously, 
Fig. 7, the cost advantages of integrated circuits become 
readily apparent. 

Improved Reliability 
With the ever -increasing demands made on modern elec- 

tronic equipment, the reliability of individual components 
may well be the limiting factor as to the ultimate complexity 
that can be designed into a particular system. Consider, for 
example, a component that has a failure rate of 1% per thou- 
sand hours of operation. If a system is designed to use 100 
such components, it is a reasonable assumption that one of 
these will fail after 1000 hours of operation causing the 
equipment to malfunction. A system using 1000 components 
can be expected to fail after only 100 hours and another 
utilizing 10,000 components is likely to quit functioning 
after only 10 hours of operation. Thus, in the expanding 
technology it is possible to design a system so complex that 
it will perform every conceivable function -but which uses 
so many parts that it will be impossible to keep it in operation. 

Before the development of the transistor, the active ele- 
ments- vacuum tubes- normally represented the most unre- 
liable component in electronic equipment. Because of their 
relatively high failure rate, they were plugged into sockets so 
that they could be replaced easily and quickly in the event 
of failure. With transistorization, the picture has changed 
radically. Transistors are often wired directly into a circuit 
because, in the event of circuit failures, they are the last 
components to be suspected of causing the trouble. 

In integrated circuitry, passive elements such as resistors 
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THIS MONTH'S COVER 
Integrated L, C, and R components are shown on our cover 

this month. These components are deposited on tiny substrates 
that are mounted on 10-pin headers having outside diameters of 
only 0.35 inch. Greatly enlarged views of the components appear 
at the left, while the views at the right, enlarged only about 
3 times, show how the substrates are mounted and connections 
made. The top photographs show a deposited inductive element. 
The center photos show capacitive elements, while the lower 
photos are of resistive elements. In the cases of the capacitive 
and resistive elements, a number of different values of C and R 

may be made available by bringing out a number of output con- 
nections to the header pins. The pins can then be intercon- 
nected in a number of ways to produce the values needed in a 

particular circuit. 
(Photos: Motorola Semiconductor Products Inc.) 

and capacitors can be made by exactly the same processes 
used in the manufacture of semiconductor devices. Their 
anticipated failure rate, therefore, is no greater than that of 
the most reliable components producible in today's tech- 
nology. 

Moreover, with integrated circuits the maze of intercon- 
necting wires which characterizes conventional equipment 
and is the cause of a good percentage of equipment failures is 

substantially reduced. Within each circuit the various ele- 
ments are deposited in adjacent and superimposed layers for 
which no separate connections are required. This feature 
alone causes a substantial reduction in potential trouble spots. 

Improved Performance 
Improved performance today is virtually synonymous with 

increased circuit speed. It is this aspect of the equipment 
that permits us to utilize higher frequencies and to increase 
the scope of operation of electronic computers. And, until re- 
cently, the capabilities of individual components represented 
the limiting factors in the ultimate attainable equipment 
speed. 

Recent improvements in components, however, have re- 
sulted in some systems in which the propagation delay -in 
actual time required for electrons to travel from one point of 
a system to another -prohibits faster operation. While a 
transistor is able to switch at a rate of only a few nanoseconds 
(a few millimicroseconds), it actually may require more time 
for a signal to travel from the input to the output of a large 
computer due to the physical separation of components. 
Only a reduction of equipment size can pierce the speed -size 
ceiling to permit substantial improvements in performance. 

Integrated circuits are the obvious answer to shorter propa- 
gation delays. The lack of physical separation of parts within 
a given circuit, coupled with the close spacing between sep- 

s arate circuits which considerably reduces wiring parasitics, 

Fig. 4. Integrated circuit pattern of 2 -stage amplifier with 
the various "components" labeled. Notice that the left -hand 
side of the pattern is a mirror image of the right side pattern. 
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promise a significant improvement in the speed -complexity 
product to meet the demands of tomorrow's equipment. 

Evolution of Circuit Technology 

The realization of integrated circuit advantages is based 
on a technology which represents a radical departure from 
the well -known design and construction concepts associated 
with the electronics art. Although the past decade has seen 
repeatedly successful efforts toward reducing the size and 
weight of electronic equipment -including miniaturization, 
subminiaturization, and finally microminiaturization -all of 
these were based on the principle of using separate parts, in- 
dividually connected through wires or printed circuit patterns, 
to form a complete circuit. "Miniaturization," for example, 
was merely a concerted effort to reduce the size and weight 
of the separate passive circuit elements to parallel the size 
reductions precipitated by a switch from tubes to transistors. 
The popular shirt -pocket transistor radio attests to the success 
of this project. 

But miniaturization was only the first step in overcoming 
the problems of an increasingly size -conscious science. To 
compress the size of equipment still further, or to increase 
the complexity of the circuits that could be squeezed into 

Fig. 5. Various transistor headers used for mounting circuits. 

Fig. 6. Enlargement of unit shown at left in Fig. 5 shows four 
separate circuit layers capable of housing four isolated circuits 
with the equivalent of up to one hundred separate components. 

a given volume, parts were again decreased in size in a stage 
of " subminiaturization" which retained the general shape of 
the parts but, in some cases, led to unique assembly tech- 
niques. The "cordwood" technique, in which cylindrical axial - 
lead components are stacked, with their leads fed through 
matched holes in parallel printed -circuit boards mounted in 
front of and behind the stack, is a good example. 

Finally, in the ultimate size reducing process of "micro- 
miniaturization," tiny pill -type parts were pressed into equally 
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Fig. 7. Large numbers 
of integrated circuits 
are normally depos- 
ited or grown simul- 
taneously through 
"masks" on thin sili- 
con wafers. The wa- 
fers are then scribed 
and broken to yield 
up to several hun- 
dred separate circuits 
ready for mounting 
and bonding to a 

conventional transis- 
tor header or case. 

..crw! :. 

sa- aZTlliter-,It °!e, 
s NB! m!TO.r 

IPS 
st. 

!°`.&`?'*Z ° ! - 
'Ci *! ! @+ : st.! ?! 

t 66s[HI$1 

pGt*V?Cd!r. 
fkr SN 

ä: RH. fa. á!:'. 
@h. Ms Sr. tito St! ®j @ 

..1 ... 
. 
., 

Lc + ' 

Fig. 8. Top view showing a stair -step voltage generator 
made up of 20 micro -transistors, 34 micro- diodes, and all as- 
sociated passive elements, most made by thin -film processes. 

small recesses in circuit boards and interconnected by printed 
wiring. This, for the first time, represented a departure from 
the conventional shape and form factor of the familiar parts. 
Yet, all three size- reducing steps had one thing in common - 
the circuit designer still retained uninhibited freedom of 
choice in the number of parts and parts values of the indi- 
vidual components. 

Integrated Circuit Approach 
The development of a thin -film capability represented the 

first real advance from the separate -parts techniques to 
current integrated circuit concepts. With thin films it is pos- 
sible, by means of evaporation and anodization processes, to 
duplicate the functions of separate resistors, capacitors, and 

Fig. 9. Wide -band video amplifier composed of 3 transistors, 
2 zener diodes, and 6 resistors. Both semiconductor and pas- 
sive thin -film techniques are employed. With this approach, 
all active elements can be fabricated on a single semiconductor 
substrate and interconnected with passive elements on a pas- 
sive substrate in a stacked header arrangement shown in Fig. 6. 

inductors with chemical layers of material deposited on a glass 
or ceramic substrate. Interconnections, made by overlapping 
or touching films, form a pattern of passive elements asso- 
ciated with a particular circuit. For the first time, the circuit 
designer found himself working with geometric patterns and 
configurations, rather than actual physical parts, in developing 
his circuit. But in so doing, he achieved not only additional 
size reduction, but gained an anticipated increase in reliability 
through the elimination of separately interconnected parts. 

Thin -film circuits, however, do not lend themselves to com- 
plete circuit integration. As yet, none of the many companies 
working in the field has perfected a means for depositing thin - 
film diodes or transistors -the active elements -on a glass or 
ceramic substrate. Complete thin -film circuits, therefore, com- 
bine thin -film passive patterns with microminiature, separate- 
ly connected active components, as shown in Fig. 8. 

The answer to truly integrated circuits lies in the more 
recent development of a semiconductor integrated circuit 
technology which combines thin -film passive parts with active 
elements on or within a single crystal semiconductor substrate. 
Already, processes have been developed which permit the 
deposition of resistance values ranging from a few ohms to 
several megohms, and capacitors to .01 µf. on such substrates 
by methods completely compatible with the fabrication of 
active elements. Thus, it is possible, as discussed earlier, to 
literally grow a complete circuit in a single, compatible fabri- 
cation process. 

But semiconductor integrated circuits, too, have their limi- 
tations. It is difficult, for example, to obtain the required de- 
gree of electrical isolation between parts associated with 
certain circuits. Since all parts are fabricated within a semi- 
conductor block, circuits of this nature are limited at present 
to configurations that can tolerate relatively high parasitic 
capacitance coupling between parts. Thus it is a matter of 
designing circuits that are tolerant of intercomponent cou- 
pling, or of combining passive thin -film concepts with semi- 
conductor technology for the fabrication of more complex 
circuits, as visualized in Fig. 9. It is this combined approach 
that may well be employed for more complex integrated 
circuits in the immediate future. 

Nevertheless, a wide variety of integrated circuits has al- 
ready been produced by the semiconductor technique alone. 
These run the gamut from digital switching and logic elements 
-including flip -flops, "nor" and "nand" gates, etc. -to linear 
elements including both high- and low- frequency amplifiers. 
They are practical circuits that are being sampled by the 
industry for possible design in tomorrow's equipment. And, 
although relatively simple, they are indicative of the progress 
that can be expected. Epitaxial growth techniques, de- 
veloped for growing crystals of highly controllable resistivities 
in selective patterns, are being employed to attack the isola- 
tion problems with encouraging results. Advanced methods 
of diffusion are being investigated and show promise of in- 
creasing isolation factors. It seems only a matter of time -a 
relatively short time -before more complex, truly integrated 
circuits can be fabricated to order in any desired quantity. 

Opportunities in Integrated Electronics 
The total impact of integrated circuits on the electronics 

society, far reaching as it may be, is not as immediate as it 
may appear on the surface. It must be remembered that the 
transistor displaced the vacuum tube in many possible appli- 
cations only after 15 years of maturity. The infiltration of in- 
tegrated circuits into the over -all economy is expected to 
follow a similar timetable. It is anticipated that they will live 
compatibly alongside transistors and even vacuum tubes for 
a good many years. 

The reason for this is that the advantages of integrated 
circuits have, in many instances, outdistanced the present 
requirements. Although an improvement in reliability is of 

(Continued on page 90) 
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DELAY -LINE NOMOGRAMS 
By DONALD W. MOFFAT 

Useful graphical information to speed the design of 
LC delay lines with various delays and rise times. 

DELAY lines are finding many applications in elec- 
tronic equipment because they are passive timing 
devices capable of extremely good accuracy under 

severe environmental conditions. Many of these lines can be 
. made in any laboratory and the accompanying nomograms 

will enable the reader to design a delay line quickly for the 
desired characteristics. 

Two broad classes of delay lines are the mechanical and 
the electromagnetic. The first group is characterized by long 
delays, up to thousands of microseconds, and large attenua- 
tion. They are made of special and expensive equipment and 
are not ordinarily within the province of anyone but the 
specialist in their manufacture. On the other hand, electro- 
magnetic delay lines consist of a network of coils and capaci- 
tors, as shown in Fig. 1, and experimental models can be 
constructed at any electronic workbench. 

The length of time by which such a line delays the signal 
is a function of just the total inductance and capacity, in 
accordance with the formula: T = V LC, which uses the 
basic units of seconds, henrys, and farads. If inductance and 
capacity are expressed in microhenrys and microfarads, re- 
spectively, then time will be calculated in microseconds. This 
equation shows that time delay can be increased by increas- 
ing either capacity or inductance or both. 

e 

IIpuT 

Fig. 1. Basic circuit arrangement of a multi -section LC delay line. 

Fig 2. Nomogram for determining the number of sections needed. 
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However, if the characteristic impedance of the line is 
to be considered, the ratio of L to C must be watched. Char- 
acteristic impedance of a line is the impedance which the 
line presents to the circuit that feeds it. For instance, if the 
signal from a source with 2000 -ohm internal impedance 
drops to half its open -circuit value when a delay line is 
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connected across it, then the delay line also has an impedance 
of 2000 ohms. When the delayed signal reaches the end of 
the delay line, some of it will be reflected back unless the line 
is terminated in a resistance equal to its characteristic im- 
pedance. In general, proper matching will produce the best 
waveform and the maximum signal output. 

The formula for characteristic impedance is: Zo = V L /C, 
where Z. is in ohms when both L and C have the same prefix, 
such as "micro." This equation shows that increasing in- 
ductance will increase impedance, increasing capacity will 
decrease impedance, and they can both be changed without 
affecting impedance if their ratio remains unchanged. 

In Fig. 1, the coils are in series and the capacitors are in 
parallel. Therefore, total values as given by both the formulas 
are found by adding up those of each section. Conversely, 
the values for one section are found by dividing the totals by 
the number of sections. The number of sections is selected 
on the basis of the desired quality factor, which is defined 
as total delay divided by output rise time. The higher this 
ratio, the better the delay line because either a long delay 
or a short rise time will increase the quality factor. In de- 

(Continued on page 68) 
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for an All-Purpose TV-FM Antenna 
By GEORGE J. MONSER, American Electronic Laboratories, Inc. 

Receive all v.h.f. and n.h.f. TV and FM signals on one broadband 
(54 to 890 mc.), high -gain antenna you can install in your attic. 

T HERE WAS a time when a collection of antennas at 
one site, of various shapes and sizes, marked the loca- 
tion of a radio amateur. With the rapid expansion and 

diversification of public broadcast services, current and im- 
minent, laymen who want to enjoy everything available may 
also face the prospect of acquiring antenna farms. 

Many people have been getting satisfactory results on 
TV and FM for years with single, all -channel antennas. But 
color TV reception is more critical with respect to irregu- 
larity of frequency response, noise, and ghosting. Similar 
problems exist with FM stereo reception as compared to 
monophonic performance. And now, with real activity in 
u.h.f. TV virtually certain, the public will be learning that 
present v.h.f. antennas don't work well in the higher range. 
The need for flat response, high gain, and good directivity 
over a number of bands, ranging from 54 to 890 mc., seems to 
indicate the corresponding necessity for many antennas. 

Fortunately there is a way out. The concept of the log - 
periodic design makes it possible to construct a single an- 

36 

tenna of extremely broad bandwidth with high, uniform 
gain and good directivity essentially concentrated in a single - 
lobe pattern. Furthermore the physical design can be sim- 
plified so that construction is easy and inexpensive. 

The basic antenna on which the version described here is 
based provides a constant gain of 10 db over a tuned, half - 
wave, reference dipole from 54 to 890 mc. It has a nearly 
constant, resistive input impedance of 150 ohms. Thus direct 
connection to a 300 -ohm line without additional matching 
provides a v.s.w.r. of at least 2 to 1, so that loss due to 
this mismatch is less than 1 db. Directivity patterns of the 
basic model, made up of aluminum rods, were taken at 
several points throughout its range. Since they are quite 
similar, it is pointless to show them all; the one in Fig. 1 

(200 mc., channel 11) is typical. Half -power beamwidths 
are in the order of 80 degrees. Directivity is good, but not so 
narrowly beamed that precise orientation becomes overly 
critical. A fair degree of latitude is permissible before sig- 
nificant gain reduction occurs. 

ELECTRONICS WORLD 
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The author's version was constructed of strips of wood 
(plastic may be used), nails, and bare wire (AWG #20). He 
has installed it in his attic -an application to which the 
physical construction lends itself admirably. With it he is 

able to receive all transmissions from New York City, which 
is about 80 air miles from his home. Its performance is close 
to that of the model it follows. Small differences and what 
can be done about them, if necessary, will be noted. 

The Basic Design 

Important parameters in the log- periodic design are shown 
in Fig. 2. It consists of two tapered plates, an upper and 
a lower, which converge at their narrow ends. It is this apex, 
by the way, that faces toward the desired signal. Each plate 
consists of a center conductor electrically connecting to the 
series of zig -zag elements. The plate angle is a, and the 
separation angle between the plates is '. R. is the distance 
from the apex to any element. R.., is the distance from the 
apex to the next larger element. The ratio between these 
is the constant r, which is equal to .7. This factor may be 
used to determine spacing if the constructor should wish to 
add elements in either direction. 

The size of the longest element determines low- frequency 
cut-off, with the size of the shortest determining high -fre- 
quency cut -off. Actually the half -element length, which is 

the perpendicular distance from the outer end of any ele- 
ment to the center conductor, is used for calculation. This 
length is a quarter -wave at the resonant frequency. Let us 
illustrate with the design required for reception from 54 to 
890 mc. One wavelength at 54 mc. is 18 feet, so the size of 
the largest half element would be at least 4.5 feet. One wave- 
length at 890 mc. is 1.1 feet, so the smallest half element 
would be no longer than 3.3 inches. 

To prevent size from becoming excessive, low- frequency 
cut-off of the author's version is somewhat above the range 
of channel 2. Since cut-off is not sharp, there is still an 
estimated 6 db of gain at 54 mc. However, flat response 
can be maintained to this frequency by extending the pat- 
tern to include another zig -zag element, whose spacing can 
be determined from the formula in Fig. 2. 

There may be some roll -off at the high -frequency end, too. 
If reception of a weak u.h.f. signal close to 890 mc. is de- 
sired, it may pay to extend another small element in toward 
the apex: flat response across a desired bandwidth is assured 
by making the cut -off frequencies fall slightly beyond the 
desired limits. 

Construction 
Thin strips of wood, 34 inch by 's inch, were used to con- 

struct the frame. One of the two identical sections is shown 
to the left in Fig. 3. If the antenna is to be used outdoors, 
nonconductive material that will withstand wind and weather 
better than the attic version should be chosen, but dimen- 
sions are the same. Each frame is glued and nailed at the 
points shown. 

The distances along the side and center supports at which 
nails are to be driven are given from a line perpendicular to 
the apex. These points should be measured accurately. A one - 
inch nail was driven in half -way at each point, leaving half 
an inch protruding. Then, beginning at the apex, bare wire 
was attached to the first nail on the center support and 
strung from nail to nail in the pattern shown in Fig. 4A for 
each of the two plates. Another strip of wire is run along 
the center support from the apex to the nail that will be 
crossed by the largest element. This is also secured to all 
nails that it passes, to make electrical contact with all ele- 
ments. For a better bond, the wire was soldered to each nail 
in the assembly. Crimp -on lugs could be used instead. 

To check for uniformity, the two sections were aligned 
one on top of the other, as in Fig. 4B. One of them was then 

(Continued on page 86) 

_ - o.w 

Fig. 2. Design data for developing the log- periodic antenna 
described here may be used to expand the author's version. 

Fig. 3. Dimensions (left) for each of the two supporting 
frames. Locations of nails (right) to hold wire elements. 

Fig. 4. How bare wire IA/ is run from nail to nail. The 

two sections IBI superimposed. One is then flipped over ICI. 

SEC" N 

ATTACH 
BANE WIRE 
TO NAILS 
lAWG 20. 
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THREE -TRAN SISTOR 
CB TRA \SCEIVER 

Side view of transceiver with cover removed. This 
photograph is just about two- thirds the actual size. 

J F VER since the FCC approved the use of the 27 -mc. 
Citizens Band for two -way radio communications by 
any U.S. citizen, interest and activity in this band 

have increased greatly. Today, many manufacturers have 
equipment on the market for operation in this service. 

The equipment allowed by the FCC can be roughly classi- 
fied according to the maximum power level of the transmitter, 
i.e., either 5 watts or 100 milliwatts. Whereas the operator of 
the 5 -watt equipment must obtain an FCC license and be at 
least 18 years of age, the 100 -mw. equipment may be operated 
without a license by anyone, irrespective of age, provided 
the equipment meets the requirements set forth in Part 15 of 
the FCC Rules and Regulations. 

Much of the equipment available for use in the Citizens 
Band is portable, with the small hand -held transceiver being 
the most popular. The design, price, and performance of the 
various units on the market vary widely. Some use a super - 
regenerative detector in the receiver and a modulated oscil- 
lator as the transmitter. Others employ a superheterodyne 
receiver with dual conversion including noise limiter and 
audio squelch, and a transmitter consisting of a modulated 
output amplifier driven by a crystal -controlled oscillator. This 
article describes the design, construction, and operation of a 
three- transistor, low -power transceiver. 

The price of high- frequency transistors is decreasing rapidly 
and is now more in line with the cost of tubes. Because of their 
smaller size and greater economy of battery power, transistors 
are well suited for use in portable transceivers. 

With battery drain, cost, and size in mind, the number of 
transistors for the present design was limited to three. To get 
as much sensitivity as possible, while minimizing battery 
drain, the receiver consists of a superregenerative detector and 
two audio stages. The transmitter is a single transistor oper- 
ating as a modulated crystal -controlled oscillator. The same 

ss 

transistor is used alternately as transmitter and superregenera- 
tive detector. Thus, only one high- frequency transistor is 
needed. This unit is the newly announced Texas Instruments 
"Dalmesa" transistor, Type 2N2189. The two audio transistors 
are general- purpose units, Type 2N1274. For more audio 
power, the 2N1374 may be used. 

The 2N2189 may be obtained from any local distributor 
handling Texas Instruments transistors for about $1.50, the 
2N1274 for $.89, and the 2N1374 for about $1.00. 

The schematic diagram of the 100 -mw. transceiver is shown 
in Fig. 1. When the push -to -talk switch is in the "receive" 
position, V. operates as a self -quenched superregenerative 
detector with an audio load (R) in its collector circuit. 

A 27 -mc. voltage is developed across the r.f. choke in the 
emitter lead and is fed back in -phase to the collector by C,, 
thus giving a regenerative action at the resonant frequency of 
L, and C.. The antenna circuit is link -coupled into the collector 
by L.. The coil L, is used to tune out the capacity of the collap- 
sible whip antenna. 

The audio output of the detector is taken across the load 
resistor R. This output consists of the supersonic quench 
frequency ( approximately 40 kc.) plus the modulation from 
the incoming signal. This signal is applied to a filter consisting 
of C., C.5, and L., to remove the quench that would otherwise 
saturate the audio section and prevent proper operation. 

The output of the filter is the modulation from the incom- 
ing signal and is applied across the volume control and then 
into the base of the first audio stage. The audio stages are de- 
signed to deliver 35 mw. unclipped and 40 mw. at 10% clip- 
ping. This proved to be adequate in the units tried by the 
author. In the interests of economy, however, a small 3.2 -ohm 
speaker may be used, along with a less expensive transformer 
T, with a 3.2 -ohm secondary. In this case, both T. and T: will 
cost under a dollar each. 

The use of transformer coupling in the audio does increase 

SPECIFICATIONS OF TRANSCEIVER 

D.C. input to transmitter 100 mw. 
R.F. sensitivity 3µv. for 10 db S/N ratio 
R.F. power out 30 mw. (measured at link into 50 -ohm load) 
Audio power 35 mw. 
Quench 40 kc. 
Power drain (receiving) 130 mw. 

Power drain (transmitting) 270 mw. 

Table showing measurements mode by author on two of the units. 

cost; but elimination of the interstage transformer would re- 
duce the gain of the audio due to mismatching of the transistor 
impedances to the point that adequate volume could not be 
obtained. 

The bandwidth of the audio amplifier is purposely con- 
trolled by capacitors C. and C. in order to further reduce the 
effect of the residual quench left by the quench filter, and to 
improve the noise level of the receiver. 

The output stage of the amplifier has a somewhat unusual 
connection in that C. goes from the emitter to the base -bias 
resistor. C. is a bypass capacitor and serves only to place the 
incoming signal between the emitter and base leads of V.. 

ELECTRONICS WORLD 
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Construction of a low -power unit built with inexpensive 
transistors. Modulated oscillator and superregenerative 
detector are employed in order to obtain maximum simplicity. 

By JERRY NORRIS / Texas Instruments Inc. 

Thus, a separate capacitor is not required to bypass R., and 
R.., and the performance is not degraded. 

The transmitter section consists of V, operating as a modu- 
lated oscillator whose power supply is taken from the audio 
output stage. When the push -to -talk switch is flipped to "trans- 
mit," the emitter resistor is changed, the crystal short -circuit 
is removed, and the speaker is used as a microphone. 

To prevent overmodulation which occurs on audio peaks 
due to the collector voltage of V. going to zero and thereby 
taking the collector voltage of V, to zero, a voltage divider 
from the speaker was incorporated. Consisting of R. and R,,, 
the divider proved adequate for normal speech when trans- 
mitting, however, it is by no means a limiter, and overmodu- 
lation will result if the speaker is subjected to unusually loud 
speech or noise. 

If overmodulation occurs, a popping sound will be heard 
in the receiver followed by a rushing sound as the background 
noise of the receiver comes up. If the audio peaks cause this, 
the operator can talk softer or the value of R., may be in- 
creased. The value of R,. depends somewhat on the specific 
speaker used and the voice characteristics of the operator. 

During transmit, the emitter resistor 
R3 is bypassed to audio by C, and to r.f. 
by C. Elimination of C, results in a slight 
loss in the percentage of modulation 
achieved. This is due to the feedback in 
the transistor from collector to emitter. 
If a high percentage of modulation is not 
a prime requirement, C= may be omitted 
in the interests of economy. The shunt- 
ing of the crystal by S... is eliminated, 
allowing the crystal to provide frequency 
control of the oscillator. Modulation is 
accomplished by varying the collector 
supply by the changing audio voltage 
across the inductive reactance of the 
primary winding of L. 

Construction 
Layout of the parts should receive the 

same careful attention as bestowed on 
any other high- frequency receiver or 
transmitter. Placement of choke L. and 
the speaker should be such that mag- 
netic coupling will be minimized. 

The crystal lead going to the switch 
S... should be very short. The wiring 
of capacitor C, should be accomplished 
with leads as short as possible going from 
the capacitor to the switch and the switch 
to ground. 

It is important in any receiver or trans- 
mitter to have very good ground points. 
However, in a hand -held transceiver, it 
is even more important. The effective- 
ness of the antenna system will, in part, 
be determined by the amount of ground 
plane area. If possible, therefore, the 
ground system in the circuit should be a 
metal plate. In the unit built by the 
author, the ground wire on the circuit 

November, 1962 

Fig. 1. Compte 

was connected to a flat metal plate that measures approxi- 
mately 4ií" x 2:i'. 

The crystal and transistors may be soldered into the circuit, 
but precautions should be taken to avoid damage to the 
crystal due to excessive heat. A pair of long -nose pliers be- 
tween the crystal and the soldering iron is usually sufficient. 
All leads should be kept as short as possible. 

Alignment 

The transmitter section will be on the crystal frequency. 
Since the transmitter and receiver use the same tank coil, 
they should be tuned to the same frequency. To "tune up," 
adjust the slug in L. for the signal desired. In the absence of 
a signal, a loud rushing sound should come from the speaker. 
On-the-air signals may be used if they correspond to the trans- 
mitter frequency. After the desired signal is tuned in, adjust 
L.: for maximum volume or minimum noise. The noise level 
adjustment is very effective if the transmitter is considerably 
removed from the receiver. 

With two of the units, as built by the author, distances of 
1 /5th of a mile have been covered with ease. 

te circuit diagram of the transistorized Citizens Band transceiver. 

J 

R,- -- 22,000 ohm, 12 w. res. 
R , R, -1000 ohm, w. res. 
R.-10,000 ohm pot 
12,-2200 ohm, 1/2 m. res. 
Rs -100 ohm, !-t w. res. 
R. -1800 ohm, != m. res. 
R:- 33,000 ohm, != m. res. 
R. -6800 ohm, lit w. res. 
R,, -270 ohm, 11 m. res. 
R,, -560 oho,, 1/2 m. res. 
R, -5600 ohm, != w. res. 
Ru -3900 ohm, t= m. res. 
R, -47 ohm, 1 m. res. 
C,, C: -.001 µf. ceramic capacitor 
C:, C.. Cu-S µf., 9 v. elec. capacitor 
C-.002 µf. ceramic capacitor 
Cs, C.-56 puf. ceramic capacitor 
C3 -12 µp). ceramic capacitor 
Cs, C,, --.05 µf. ceramic capacitor 

C, -40 µf., 3 v. elec. capacitor 
C,s. C,5 -.02 µf. ceramic capacitor 

Cu, C,e, C,: -100 pf., 9 v. elec. capacitor 

S, -4 -pole d.1. switch (Lafayette SÚ'92 or 
egniv.) 

S.- S.p.s.t. switch (may be on kJ 
Xtd.- Third -overtone crystal (26.97.27.27 

row.) 
Sphr. -100 -ohm magnetic telephone receiver 

or 3.2 -ohm P31 speaker 
RFC, -22 ¡thy. r.f. choke 
T,- Driver trans. 20,000 ohm pri.; 1000 ohm 

sec. (Lafayette TR -110 or equiv.) 
T.-natant trans. 1000 ohm pri.; 100 ohm sec. 

(Argonne AR.136 or equiv.) 
L,, L - -8 t. *24 en. copper wire closewonnd on 

W. paper form slug tuned with powdered 
iron slag ¡s^ long (Arnold Engineering Type 
Al -01) 

L -2 t. #24 en. copper spaced dia. of wire, 
wound on cold end of 1., 

1. 30 o,hy. choke (Bud CH -1227 or egniv.) 
8, -9 volt battery (Burgess 2U6. Eveready 

216, or equiv.) 
Vr- 2N2189 transistor (Texas 1n.st,ments) 
Vr. V.- 2N127J or 2N1374 transistor (Texas 

Instruments, see text) 

J 
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WhITE NOISE /its nature, 
generation, and applications 

WHITE noise is an often used, but hazily under - 
stood, term. Does white describe the color of the 
noise? It hardly seems possible. Yet noise is also 

described as pink and yellow. There is a precise meaning of 
white noise as used in electronics. A study of the origin and 
meaning of white noise will be a good introduction to consid- 
ering a white -noise generator as a device for testing hi -fi com- 
ponents. 

Most people can hear sound from vibrations ranging from 
about 20 to 20,000 cps if the energy reaches the inner ear. 
These lower and upper limits differ somewhat from person 
to person and, for one person, from time to time as well as 
with age. 

Vibrations within the range of 20 to 20,000 cps will be 
called the vibration spectrum. The word "sound" will be re- 
served for those sensations one recognizes when energy from 
vibrations reach the inner ear. 

When vibrations are such that one perceives a pattern in 
the sound, a special term is used to describe the sound. For 
example, when a vibration is repeated for a long enough 
time, the sound is called a musical tone. If the tone is given 
a position higher or lower than other tones in a musical scale, 
its position is described as pitch. Thus a repetitive vibration 
of 440 cps results in a musical tone defined by international 
agreement as the standard musical pitch and designated as 
N on the musical scale.' In practice this pitch is taken from 
a tuning fork adjusted accurately and producing a nearly 
pure sine -wave. Other tones are related to this standard in a 
manner so as to comprise some sort of musical scale. 

To help understand the idea of noise, imagine 19,980 tun- 
ing forks (one for each frequency between 20 and 20,000 
cps) each capable of producing either a single cycle, several 

cycles, or many cycles of sound. Furthermore, each is to gen- 
erate a pure sine -wave. Now, if it is possible to (1) cause 
each fork to vibrate for different lengths of time interspersed 
with periods of rest in random order and (2) keep all forks 
acting in a random relation to each other, the cacophony 
would be called random noise. All possible pitches might be 
heard, but in no distinguishable pattern. Such a chaotic con- 
dition might also be described as one of high entropy, i.e., 
the vibrations are considered to be unorganized, based on 
the sound heard. 

White noise refers to a special type of random noise. Sup- 
pose each tuning fork is driven with a different amount of 
energy, i.e., each would produce a few cycles of varying 
amplitude energy from time to time. If this variation is now 
added to the two previously described conditions, the instan- 
taneous energy of a particular fork will change constantly. 
Suppose we consider the instantaneous energy of each of 100 
forks, say those of 200 to 299 cps. The relation of amplitude 
and phase of each to the others would be continually shifting 
in random fashion. Now suppose we measure the average 
energy of the 100 forks over a long period of time, say 100 
minutes. We would find the average energy to be X. If we 
measure the average energy from many other 100 -fork groups 
picked at random in the spectrum, we will find the average en- 
ergy for 100 minutes for each group of 100 forks, irrespective 
of frequency, also equal to X. We now have the special con- 
dition referred to as "white." Under this condition, although 
the instantaneous energy of each fork changes, the long -time 
average for any 100 forks equals that for any other 100 forks. 
Noise from these forks would be called white noise rather 
than random noise. While all pitches could be heard in ran- 
dom order, the long -time average energies of the vibrations 
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responsible for them would be equal. Thus, the vibrations for 
white noise are organized as far as long -time average energy 
is concerned but are random as far as instantaneous energy 
and order of frequency with time is concerned. Neither the 
instantaneous energy of a particular frequency nor the time 
of its appearance can be determined; both are random. How- 
ever, in terms of statistical probability, the long -time energy 
per bandwidth can be predicted accurately. 

To this point we have considered noise as a perception 
phenomenon and white as a particular kind of energy distri- 
bution in time. In electrical work, the concept of noise as just 
described (from acoustics) has been used to refer to any 
voltages that seem to be randomly active in a conductor. The 
word "white" has been borrowed (inaccurately) from optics 
and is used to mean the long -time average energy distribution 
of the electrical voltages over a specified frequency spec- 
trum.' This meaning for white in electrical work has become 
so well established it is best to continue to use it, optics not - 
withstanding. 

Hi -Fi Equipment Testing 
Before describing a practical white -noise generator, let's 

digress to talk about using white noise to test hi -fi systems.' 
The most useful objective check on the performance of any 
electrical or acoustical system would be obtained if it could 
be made while the system is stimulated by the exact energy 
patterns it is to handle in practice. This can be done when 
the energy pattern is simple and standardized, i.e., sinusoidal. 
But only rarely can it be done when the energy pattern to be 
handled is both complex, and to the system, randomly organ- 
ized. 

A prediction of the practical performance of systems in the 
latter category, such as hi -fi amplifiers and speakers, is often 
based upon their performance when stimulated by the sine - 
waves, tone bursts, sweeping sine -waves of varying fre- 
quency, square waves, and so on. In this process, the area of 
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no -data gaps, i.e., those segments of the total audio spectrum 
which lie between test stimulation points and performance 
stimulation points, depend on the degree to which the test 
signal duplicates the performance signal. The no -data areas 
between sine waves and music -energy waves are both fre- 
quent and large. Predicting the performance of a hi -fi system 
on music energy from its performance with sine -wave test 
energy amounts to basing the predictions on very few data; 
the probability of accuracy is low. This may account, in part, 
for the widely recognized discrepancy between performance 
predicted from technical specifications and the actual per- 
formance of the systems. On the other hand, testing the sys- 
tem with electrical impulses that are random both as to 
amplitude and frequency over the spectrum of interest, main- 
taining constant energy per bandwidth, reduces the no -data 
gap areas between test and performance stimulation points. 
This idea is even more sound when you consider that music 
can be conceived of as tones (energy of low entropy) organ- 
ized into a pattern of sufficiently high entropy ( approaching 
randomness) to provide a desired degree of sophistication.' 
If one accepts this concept of music, perhaps it follows that 
music -handling systems can be tested best with white noise, 
a signal of high entropy. If these arguments are accurate, 
then white noise should be useful in making objective tests 
on the performance of amplifiers, loudspeakers, cartridges, 
as well as the acoustic performance of auditoriums and music 
listening rooms in the home. 

White -Noise Generator 
In spite of the previous theory, there is little reference to 

white noise testing in popular literature. There may be many 
reasons for the apparent failure to exploit its capabilities 
among which have been the cost and complexity of suitable 
white -noise generators. This is no longer a deterrent. A silicon 
diode called the Sounvister is available in different t ix's to 
cover the spectrum from less than 1 cps to more than 100 
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Fig. 1. Response of white -noise generator /amplifier in Fig. 4. Output is .75 v. r.m.s. across a 100,000 -ohm load. Pips are at 0 and 50 kc. 

Fig. 2. Response of some amplifier /generator with pips at 0.1 kc. (ieft); 0.5 kc. (right). Panoramic SPA -3 Spectrum Analyzer was used. 
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R I22K-100K 
(SEE TEXT) + 
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(SEE TEXT) 

RI 
100K 

z 

.22yí. 

R2 
470K 

(Al 

SOLITRON 
SD I-W 
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Fig. 3. Basic white -noise generator has 500 -2500 microvolt output. 

Fig. 4. Complete schematic of a 

R,- 22,000. 100,000 ohm, I, w. res. 
(ste test) 

R:, R.,- 100,000 ohm, ' i w. res. 
R;- 21,000 ohm, !r, w. res. 
R:, R,, Ra- 47,000 ohm, 12 w. res. 
R,- 150,000 ohm, t/t m. res. 
R-27.000 ohm, t/s m. res. 
R.-100 ohm, t/t m. res. 
R,-,- 680,000 ohm. t/, w. res. 
Ru- 10,000 ohm, t/t w. res. 
Ra-47 ohm. y, w. res. 
Cr -.22 µf., 10 v. capacitor 
C:, Cs' -.98 pf., 10 v. capacitor 

white -noise generato /amplifier. 

C .05 µl.. 10 v. capacitor 
(: .1 yl.. 10 v. capacitor 

-.47 cf., 10 v. capacitor 
Br -9.22 v. battery (see test) 
SR,- White -soil.' diode (Solitrox 

SDI -W, available from Sollfron 
Devices, Inc., 500 Livingston 
St., Norwood, N. J., 57.50) 

J, -Phone jack (Switrhrraft No. I3B) 
V,, V. V,- "p -n -p" transistor (2N217 

or equip.) 
Cextralab USIO "Ultra- h'aps" 

Fig. 5. Author's generator is built in chassis box, has two outputs. 

mc.' Among these, the SD1 -W is designed for the 20- 20,000 
cps spectrum. It is the white -noise source in the compact 
generator to be described. 

The SD1 - \V is a double -diffused, silicon junction diode. 
When a reverse voltage, applied to the SD1 - \V in the circuit 
in Fig. 3A, is gradually increased, the diode produces an in- 
creasing amount of random, non -white voltage. At some 
point, the diode suddenly goes into zener or avalanche opera- 
tion with a resulting generation of reasonably white noise. 
As Ea is increased, the output drops and "whitens" even more. 
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Typical diodes have an output ranging from 500 to 2500 
microvolts r.m.s. per 20 kc. bandwidth. Each SD1 -W is ac- 
companied by a specification sheet which suggests operating 
parameters for best performance of that particular unit. 

If the output from the diode alone is sufficient, the circuit 
of Fig. 3B can be used. For greatest simplicity, the energizing 
voltage, E., can be specified as the nominal voltage of a small 
battery, such as 9 or 22.5 volts, when ordering an SD1 -W 
diode. Since the current drain usually is under 500 micro- 
amperes, even the smallest battery will have a long operating 
life. The switching -type jack in Fig. 3B can be dispensed 
with and the unit can be allowed to operate continuously. 
Resistor R, is selected to adjust the current to that value rec- 
ommended when a voltage other than the classifying voltage 
is used. The SD1 -W diode is equivalent to a high -impedance 
generator and should not be used across a load much smaller 
than 100,000 ohms. 

A simple transistor amplifier can be used to boost the out- 
put of a selected SD1 -W to an r.m.s. value somewhere be- 
tween 0.25 and 1.0 volt across a 100,000 -ohm load. An 
amplifier built by the author for this purpose is shown 
schematically in Fig. 4. The white -noise diode, SR,, used in 
this amplifier was selected to operate correctly with an en- 
ergizing voltage of 9.0 volts. V, is used as an emitter -follower 
to provide a high -impedance load for SR,. V_ and V:, are 
straightforward amplifier stages. C_ and C. are obtained by 
paralleling two high -value .47 -4. capacitors. R,., C., and C, 
form a frequency- selective feedback loop to compensate for 
departures from linearity of both the diode and the ampli- 
fier. The completed generator installed in a case with two 
connecting leads for stereo systems is shown in Fig. 5. Re- 
sponse curves for the output of a typical generator are shown 
in Figs. 1 and 2. Marker pips appear at 1 kc., 5 kc., and at 
50 kc. 

Several generators have been built using unselected 2N217 
transistors and have performed as follows: 

Output- between 0.25 and 1.0 r.m.s. volt across a 100,000 - 
ohm load. 

Frequency Response -20- 20,000 cps, ±2db. 
Current Drain -between 1.0 and 1.5 ma. 

Applications 
The author has found white noise to be useful, not only in 

development work, but also with complete hi -fi systems. It 
will reveal differences in acoustic performance of speaker 
systems more readily than any method yet tried. Harshness, 
boom, and hollowness can be detected readily. Of course, 
one cannot tell from the sound of white noise alone which 
system is best for music reproduction. But once a standard 
system has been selected, reproduction of white noise is an 
excellent method for checking balance and matching chan- 
nel response. And, finally, acoustic response of the listening 
room to all frequencies can be judged qualitatively by simply 
playing white noise and walking around the room noting the 
variations in its character. 

White noise is also being used in many ways in modern 
technology. Properly shaped, it provides the "waterfall" 
sound for audio analgesia. It can provide constant -level 
sound against which hearing ability can be measured or it 
can mask outside sounds which might invalidate results from 
laboratory experiments with animals. It can generate random 
numbers to test computers, simulate cosmic noise, calibrate 
astronavigational and tracking systems, provide a reference 
level for setting the sensitivity of receivers and activate 
shaker tables for component testing. 
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Over -all view of adapter built into 51 /2ix 3 "x 11/4" chassis. 

FM STEREO MULTIPLEX ADAPTER 
By CARL A. HELBER 

Construction of simple switching adapter that requires no special coils or critical 
components. Inexpensive, general -purpose "p -n -p" type transistors are employed. 

MANY articles have appeared in recent literature con- 
cerning FM stereo multiplex principles and a few 
have covered the construction of such adapters. 

In general, the construction articles have dealt with the more 
complex filter -type circuits wherein the L +R and the L -R 
signals are separated, processed, and then matrixed to yield 
left and right signals. Specially designed coil kits have been 
used in the construction of these adapters. 

The purpose of this article is to describe a simple transis- 
torized FM stereo multiplex adapter that requires no special 
coils or other components. Standard TV width coils are used. 
None of the components is critical and the transistors may be 
general- purpose p -n -p units such as the Motorola 2N1191. 

The principle upon which operation of this adapter is 
based is that the composite stereo signal (not including the 
pilot) can be considered to be the result of alternately sam- 
pling the left and then the right stereo channels at a 38 -kc. 
rate. This being the case, restoration of the original pair of 
signals can be achieved by synchronously sampling the corn - 
posite signal by means of two switches -one operating in ef- 
fect in -phase with the left channel sampler at the transmitter 
and the other in -phase with the right sampler. The only filter 
required in this arrangement is for separation of the 19 -kc. 
pilot signal which, after frequency doubling, becomes the 
switch- driving voltage. A mathematical analysis of the switch - 
sampling operation shows that ideally the sampling should 
occur precisely at the peak of the 38 -kc. switching waveform 
used at the transmitter. Also ideally, this sample should be of 
infinitesimal width and should be held until the next sample is 
taken. Practically, it can be shown that the effect of increas- 
ing the switch on -time is to reduce the channel separation but 
that better than 26 db can be achieved with on -times of one - 
sixth of a cycle or less. Theoretically, only about 7 -db separa- 
tion can be achieved with one -half cycle on -time. 

Basically the circuit shown in Fig. 1 consists of a single - 
pole, double -throw electronic switch synchronized with the 
second harmonic of the 19 -kc. pilot signal. Transistors V. and 
V. are the switches and are connected in the usual inverted 
configuration commonly used with germanium transistors. The 
38 -kc. switching signal is applied between the base and the 
collector of the transistor. These p -n -p devices are driven into 
saturation when the base is driven negative with respect to 
the collector. In this condition the transistor looks like a very 
low impedance between collector and emitter. The .001 -pf. 
capacitor connected to the emitter is thus charged to a volt- 
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age equal to the signal level existing at the time the transistor 
is saturated. When the switching signal applied to the base 
reverses, the transistor is essentially biased off and looks like a 
very high impedance between collector and emitter. 

The RC network in the base return lead develops a few 
tenths of a volt of positive bias to aid in keeping the unsat- 

(Continued on page 104) 

Fig. 1. Switching type adapter 
circuit designed by author. C9 

L 
J2 

6.3V.A.C. 

C14 

I\ 

RII 

R1.12- 15,000 ohm, I,j w. res. 
R, -10000 ohm. !,= w. res. 
R:- 220,000 ohm, i w. res. 
R:,R: -- 22.000 ohm, t re. res. 
R.-I500 oho. I2 w. res. 
R.-- 100,0011 ohm, 1 = w. res. 
R. -5600 ohm, I, u. res. 

2700 ohm. I a w. res. 
R -6800 oh, carbon pot 
C,,C -- -.033 pf. paper capacitor 
C -.005 pf. paper capacitor 
C.r -.003 pf. paper capacitor 
C : -.01 pf. pap, capacitor 

)d. ceramic capacitor 

C,,C,o -.005 ,sf. ceramic 
capacitor 

Cu.C, -100 id.. IS o. elec. 
capacitor 

R 

pl.. IS o. elec. capacitor 
Crs -30 pt. l5 o. elrr. capacitor 
Cis-330 ppf. ceramic capacitor 
L,- Variable inductor. .3.3 mhy. 

tapped width coil 
(J. W. Miller 63201 L- Variable inductor. 4.30 mhy. 
width coil (J. W. Miller 63151 

T, -- Tunable transformer 3.2.9 mhy. 
with e.g.c. winding 
(J. W. Miller 63/71 

CR,- 1N60 germanium diode 
-Phone jack 

1':, V,,1':, t':-- "p -n -p" transistor 
(.Motorola 2N119/ or equiv.) 
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VIBRATO 

SIMULATOR 
Construction of a very simple, 
low -cost transistorized circuit that 
may be employed with musical 
instrument amplifiers in order 
to produce an effective vibrato. 

T HIS article describes the design and construction of 
a simple, low -cost, transistorized vibrato simulator 
which can provide most musical instrument amplifiers 

with a vibrato effect. Although this unit was built primarily 
for use with an electric guitar, it can be used for other musical 
instruments which have amplifiers. When used in conjunction 
with a guitar and amplifier, it produces a pleasant sounding 
amplitude -modulated signal; very similar to the effect of 
varying the volume control on the guitar. 

Perhaps the term "tremolo" should be used, since an ampli- 
tude- modulated signal is produced, but somehow this sug- 
gests a rapid tremulant action which is not the effect this unit 
provides. The writer feels that this unit more closely simulates 
the subtle effect of a vibrato, especially at the very slow 
speeds it is capable of producing. 

The vibrato simulator (see Fig. 1) is battery -operated, com- 
pletely self -contained, and measures only 3g" x 23b " x 1 %" in 
size. No external power source is required and no circuit 
modifications to the amplifier are necessary. Installation of 
the unit consists of plugging it into the amplifier and plugging 
the instrument into the unit. The current drain on the battery 
is so low that in normal use the life of the battery should 
approach its shelf life. 

Two controls are provided; one for adjusting the desired 
intensity and the other for adjusting the speed. A foot switch 
is also provided so that the musician can switch the vibrato 
effect in or out while playing. 

Construction costs are small, less than ten dollars, even 
when all the parts are purchased. The builder will probably 
have some parts available, and the costs can be reduced 

By FRED IPPOLITO, JR. 
Supervisor, Technical Publications, Sylvania Electronic Systems 

further by variations in application and construction tech- 
niques which are discussed later. 

The Circuit 
The schematic diagram is shown in Fig. 2. Transistor 

V, is used in a sub -audio phase -shift oscillator circuit to pro- 
duce the vibrato speed or frequency. Transistor V, is used in 
a voltage -divider network to modulate the incoming signal. 
The circuits for these transistors are interesting and rather 
unconventional. 

Phase -shift oscillators are not as commonly used in tran- 
sistor circuits as in vacuum -tube circuits. The primary reason 
is that phase -shift oscillators require high -gain amplifiers to 
overcome the losses in the RC feedback network. Although 
there is a wide variety of high -gain transistors available, it 
is their input -output characteristics that cause the problem. 
In the required common -emitter configuration, the transistor 
has a relatively high collector output impedance and a very 
low base input impedance. The use of the conventional feed- 
back network of three equal -value resistors and capacitors, 
where the resistors are a high value, introduces an impedance 
mismatch at the base. This condition further increases circuit 
losses and the need for a high -gain amplifier. 

The oscillator circuit used in this unit compensates for these 
conditions through the use of a tapered feedback network, 
where the resistance in each leg of the network (Re, R:, and 
R:.) is reduced going from the output of the transistor to the 
input. The RC constant is maintained, however, by increasing 
the value of capacitors C,, C :, and C:, accordingly. This con- 
figuration provides a better impedance match for both output 

44 ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


and input of the transistor and thereby reduces the losses 
normally encountered in transistor phase -shift oscillator cir- 
cuits. 

The effectiveness and efficiency of this oscillator is remark- 
able. Using a 15 -volt battery, the sine -wave output signal at 
the collector is 8 volts peak -to -peak, with a current drain on 
the battery of only 300 ,aa. Further, this configuration allows 
the use of common variety low -cost transistors. In testing the 
circuit, the writer used at least ten 2N1265/5 transistors, 
with each providing satisfactory results. Although a 15 -volt 
battery is used to provide sufficient output for this applica- 
tion, the circuit will oscillate with a voltage of 9 to 12 volts. 

The oscillator frequency for this type circuit can be calcu- 
lated using the formula: f =1/ (2c RC V 3) . With this formula, 
component values for the RC network of this circuit were 
picked for a frequency of 6 cps, since this is the most corn- 

.. monly used frequency in commercially available units and in 
electronic organs. Potentiometer R. provides for an oscillator 
range of approximately 4 to 14 cps. Resistor R. prevents 
oscillator cut -off at the maximum clockwise rotation of R., 
which is the fastest speed. 

Capacitor C. couples the oscillator signal to potentiometer 
R., which is used to adjust the vibrato intensity. Switch S. is 

a momentary d.p.s.t. (normally open), used to make and 
break both the oscillator and modulator circuits. The switch is 
mounted in a plastic door stop (see construction details) and 
is used as a foot switch so that the vibrato effect can be 
switched in and out while the musician is playing the instru- 
ment. 

Transistor V. is used as a variable resistance, in a voltage 
divider network consisting of R. and the combined resistance 
of R. and V.. The input signal at J. is applied across this net- 
work while the output signal at R is that which is developed 
across R. and V.. With no oscillator signal applied to the base 
of V., the incoming signal from an electric guitar (usually 1 

4 -COND. CABLE 

fv 

Fig. 1. Over -all view of vibrato unit and its foot switch. 

volt peak -to -peak max.) is divided almost equally between 
the resistance of R. and R., since each is 100,000 ohms. V. 
offers very little resistance to this small a signal, since its leak- 
age current is much greater than the signal current flowing 
in the network. Applying the oscillator signal to the base of 
V. causes it to act as a switch. When the oscillator signal 
applied to the base is positive, the transistor is `off," that is, 
both diodes of the transistor, collector -to -base and emitter - 
to -base, are reversed- biased. In this condition the transistor 
acts as a resistance much greater than R. and the incoming 
signal appears almost entirely across R. and V.. When the 
signal at the base swings negative, the transistor is "on." In 
this condition, the transistor is forward- biased and acts as a 
very low resistance, so that the incoming signal is essentially 
divided between R. and R.. 
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INPUT 
JI Re 

OUTPUT 
PI 

+ av. s. sy 

C2 C3 

R2 
SPEED 

R 

R4 

VI 

R6 
INT, 

C4 

R, 30.000 ohm, ! i w. res. 
R. 10,000 oho, pot (Phibnore PC -51 

or equiv.) 
R 3300 oh,,,, m. res. 
R. -3000 ohm, . í w. res. 
R.- 620,000 ohm, 1,í w. res. 
R..- 500,000 ohm pot (Philmore PC54 

Or eqm,. 
R: - - í7O,000 ohm, 1 ' w. res. 
R., Rr- 100.000 ohm, I í m. res. 
C, -.5 pf. capacitor (see text/ 
C.- 1.5 pf. capacitor (see texts 
C. -5 pf. capacitor (see text) 
C.- -.05 pf. ceramic disc capacitor 

-15 -volt battery (Eveready HI or 

Fig. 2. Circuit diagram for 

equiv.I 
D.p..s.t. momentary p,ah- hatton 

.switch (normally open) 
P -- -Flat -type phone plot (Swift-he-raft 

220 or equiv.) 
J - Phone jack (Steitchcraft 1..1I or 

equiv..) 
l' -, P:-- 2N1265 /5 transistor 

/Sylvania) 
1- -31," r 21," r 15s^ chassis I Bud 

CV- 3001.4 or egniv./ 
1-- 5.foot. 4- conductor shielded cable 

(Belden 8134 or equiv.) 
1- Foot switch case (plastic door stop, 

see text) 

the simple 2- transistor Unit. 

It can now be seen that the output signal appearing at 
P. which is fed to the instrument amplifier, will vary in ampli- 
tude at a rate equal to the oscillator frequency. Transistor 
V. does not act exactly as a switch with only a full "on" or 
full `off" condition. It responds to the magnitude of the sine - 
wave signal applied to its base. Therefore the per -cent of 
modulation or intensity can be adjusted through R:. The 
values of R. and R. (100,000 ohms) were chosen for this 
unit to provide up to 50% modulation. Raising the value of 
R. will decrease this percentage while lowering the value will 
increase it. Changing the value of R. will also accomplish 
the same but in the reverse of the above conditions. 

It is more desirable to keep the values of R. and R. high 
enough so that the resistance of V. in the circuit is negligible 
when no signal is applied to its base. There are two reasons 
for this. First, a transistor is a non- linear resistance and second, 
both diodes, collector -to -base and emitter -to -base, in a tran- 
sistor are not symmetrical. Both of these characteristics can 
cause amplitude distortion which is detectable on a scope, 
even though not noticeable to the ear. Resistance values above 
50,000 ohms for 2N1265/5 transistors are acceptable, while 
values of 100,000 ohms seem to be optimum. This holds for 
input signals up to 5 volts peak -to -peak. For greater input 

(Continued on page 76) 

Fig. 3. Under- chassis view showing the location of parts. 

R2 VI C3 R5 CI C4 RI R6 
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RECENT 
DEVELOPMENTS 
IN 
ELECTRONICS 

Laser Doppler Radar - 
A modified interferometer using a laser as 
an energy source makes up a laboratory 
model of what Sperry Gyroscope Co. calls 
the first laser doppler radar. Engineers 
bouncing the laser beam off three small 
mirrors into a detector said they have 
proved the feasibility of a doppler radar 
that can detect and measure motion 
10,000 times more accurately than the 
best microwave systems known. Such a 

radar could measure velocity from speeds 
of 5 miles per second all the way down to 
less than 1/10,000 inch per second. The 
development shows promise for broad ap- 
plication as a space vehicle rendezvous 
aid for tracking satellites. 

Superconductive Magnet - 
Experimental superconductive solenoid 
magnet, using niobium -tin windings made 
by a new RCA -developed process, is shown 
being lowered into a liquid helium bath 
prior to testing. Announcing the establish- 
ment of a new applied research laboratory 
to perfect techniques for mass -producing 
such magnets, the company said the mag- 
nets and other niobium -tin devices will 
eventually form the basis for "a vast new 
company business." Having no resistance 
to the flow of electric current and, there- 
fore, requiring only enough power to get 
them started, superconductors are expect- 
ed to lead to advances in electric and 
electronic technology. 

46 

E- New Gaseous Optical Masers 
Engineer at Bell Telephone Laboratories is shown checking 
the alignment of helium -neon gaseous optical maser de- 
signed to emit coherent radiation in the visible spectrum. 
Reflecting mirrors in this new device have dielectric coat- 
ings which encourage maser radiation at 6328 angstroms. 
Previous optical masers of this type have produced beams 
of energy in the infrared and higher invisible energy por- 
tions of the spectrum. In addition, five new gaseous optical 
masers, each using a different pure noble gas as the active 
medium, have been announced. The masers, using helium, 
neon, argon, krypton, and xenon, emit continuous beams of 
coherent radiation at a total of 14 different frequencies. 
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F Computer -Controlled Borer 
A numerically controlled jig borer, directed by a 
punched tape produced by an IBM computer, 
automatically machines a part used in a space 
exploration device. A new computer language, 
called "Autospot," was used to write a program 
which enabled the computer to generate the tool 
instructions in a fraction of the time required to 
prepare them manually. 

Helicopter TV Pickup 4 
TV crew works at last minute adjustments as Air Force 
Sikorsky S -61 gets ready to take off from United Na- 
tions lawn in New York. Cameras aboard helicopter 
caught U.N. Building and New York skyline for recent 
"Telstar" broadcast to Europe. Microwave dish, right, 
caught signals from aircraft and transmitted them to 
central control for relay. 

Wide -Band Multipurpose Antenna 
Shown below is a new multipurpose antenna system 
with a bandwidth of 200 to 2300 mc. The antenna, 
developed by Radiation Inc., handles telemetry, sur- 
veillance, and communications signals. Closely spaced 
reflectors are combined with log- periodic feeds in the 
20' diameter array. rr 
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"Apollo" Instrument Mockup 4 
Mockup is used by Honeywell engineers to test 
experimental instrumentation for stabilization and 
control system of the 3 -man moon vehicle. Instru- 
ments are controlled by analog computers that 
electronically simulate conditions that will be en- 
countered on "Apollo's" space mission. 

Car -Noise Telemetry 
To trace the source of noise or vibration, Volks- 
wagen engineers will telemeter noise signals from 
a test car on the road to receiving equipment in 
a following vehicle. Transmitter and noise mike 
of the Bendix- designed gear are shown in car; 
recording receiver is in foreground. 
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the Counter as a Test Instrument 
THE 

simplest way to determine the frequency of a 
signal would be to use an accurately calibrated radio 
receiver and then read the frequency directly from 

the receiver's dial. Another method would be to display 
the signal on an oscilloscope. If the sweep frequency is 
known, it is possible to count the number of cycles displayed 
and calculate the frequency. Still another way is to beat 
the known- frequency output of an oscillator against the 
unknown signal and determine the latter by the zero -beat 
technique. 

A much more precise and faster way of measuring fre- 
quency is with a digital counter. The unknown frequency is 
applied to the counter which displays it directly in Arabic 
numerals in cycles, kilocycles, or megacycles. In addition, 
time intervals can be measured directly and with great ac- 
curacy. The counter is extremely helpful where repeated 
measurements and accuracies up to five places are required. 
Such advantages are not usually possible with other instru- 
ments or methods. For these reasons, counters are widely 
used in industrial and military applications where precision 
measurements are important. Counters are often used when 
servicing computers and certain radar circuits. 

The counter consists of four sections as shown in Fig. 1. 

CLOCK 
PULSE 

GENERATOR 

GA ES 

i 
INPUT 

BINARY COUNTER 

1 

READ -OUT 

Fig. 1. Block diagram of a counter shows its basic sections. 

The binary -counter section is a series of flip -flops connected 
so that two changes in one stage cause one change in the 
following stage. The second portion, the clock -pulse gen- 
erator, is a well -stabilized, crystal -controlled oscillator whose 
output is the time reference for the instrument. The third 
portion consists of gates (similar to those used in keyed 
a.g.c. circuits) in which one signal gates or keys another one. 
The fourth part is a read -out device. This may be a series 
of neon indicators wired into the binary counter to indicate 
the number registered there. Or, it might be a series of 
"Nixie" indicator tubes driven by a binary -decimal matrix 
that changes the binary number of the binary counter into 

a decimal for display in Arabic numerals. A typical counter 
may contain a number of binary counters, auxiliary storage - 
shift registers, and circuits that generate multiples and sub - 
multiples of the clock frequencies. 

The functions that can be performed by the counter de- 
pend on how the clock, binary counter, and gates are 
connected. To measure the unknown time interval between 
two pulses (for example 18 µsec. in Fig. 2) 1 -µsec. clock 
pulses are fed into the binary counter through a gate that 
is turned on by the first pulse and turned off by the next 
one 18 µsec. later. The number in the binary counter, there- 
fore, is the number of 1 -µsec. clock pulses between the 
two input pulses. Since 1 -µsec. clock pulses were used, the 
read -out will be in microseconds. 

If each cycle of the unknown signal is counted by the 
binary counter and the gate is turned on for exactly one 
second the display would be the input frequency in cps. 

Further applications of the counter are discussed below. 
In all cases the precision of the measurements depends on 
the accuracy of the clock -pulse generator. For this reason 
the clock oscillator usually is controlled by a crystal housed 
in a temperature -stabilized oven. It is necessary to allow at 
least half an hour warm -up time before making any meas- 

CLOCK 
PULSE 

GENERATOR 

GATE - 
PERIOOIBPSEC. 

BINARY COUNTER 

MICROSECONDS 

Fig. 2. Opened gate sends 18 one -µsec. pulses to the counter. 

urements. Aside from the clock, all other circuits are digital, 
which means that they are either on or off, require no 
adjustment, and cannot contribute significantly to inaccuracy. 

How They Are Used 

As we mentioned, counters are widely used for frequency 
and time measurements. They have one great advantage 
over oscilloscopes in these applications in that they provide 
a direct indication that does not have to be interpreted. It 
is also possible to connect a digital printer to the counter to 
obtain a printed record of periodic readings. In checking 
the frequency stability of an oscillator, for example, the 
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By WALTER H. BUCHSBAUM, Industrial Consultant, ELECTRONICS WORLD 

In addition to counting pulses, counters measure 

frequency and its periodic drift, phase 

difference, and the time interval between events. 

counter and printer would be connected as shown in Fig. 4 

to automatically print a record of frequency drift every ten 
seconds. In some newer models, the printer is part of the 
counter. If a counter is connected to a radiation detector, 
the radiation level in counts -per- minute can be monitored. 

It should be obvious why counters are used widely in 
servicing computers and data processing devices. In these 
applications they can check the operation of sections of the 
computer, measure time intervals between gating and 
switching functions, and verify the computer's own counting 
operations. By using a preset count arrangement, the counter 
can work with other devices to provide an output whenever 
a predetermined number of events has occurred. For ex- 
ample a counter might be connected to a photocell to count 
the number of objects passing a point. After a predetermined 
count is reached, the counter can send a pulse to an actuator 
which will separate or pack the first batch. The next object 
would start the count over again. 

It is possible to measure the phase difference between two 
signals or simply indicate the time period between them 
as shown in Fig. 5. One signal is connected to the "start" input 
of the gating circuit to turn it on. Clock pulses will now 
go to the binary counter. The second signal is connected 
to the "stop" input of the gate to turn it off. The number dis- 
played represents the time period between the two signals. 

In each case a direct read -out in microseconds or milli- 
seconds is possible. A further refinement available in prac- 
tically all counters is count averaging. In this mode of 
operation, the measurement cycles, usually 10 or 100, are 
added and the total is divided by the number of cycles. 

Counters are available with different frequency and time - 
interval ranges. In their early stages of development, coun- 
ters with a 100 -kc. basic clock -pulse frequency were used 
for frequency multiplying up to 1 mc., which meant that 
the most accurate measurement that could be made was 
within ± 1 psec. Today counters with clock -pulse frequen- 

Fig. 3. Hewlett- Packard 5243L measures frequency to 500 mc. 

>MMAMI'f 
cies up to 100 mc. permit measurements to within 0.01 µsec. 

The frequency and time range of the counter are but two 
of its important performance characteristics. Oscillator sta- 
bility, which assures the accuracy of all measurements, is 

GATE 

CLOCK 

PULSE 

GENERATOR 

MENA CLOCK PULSES 

FREQUENCY DIVIDER 

OSCILLATORE '--" 
Fig. 4 Method of measuring oscillator frequency stability. 

BINARY COUNTER 

i 
DATA 

PRINTER 

01/o 
Cines 

r, 
a, -w 

)ems 

BINARY COUNTER 

START STOP 

SIGNAL I 

STOP 

SIGNAL 2 / 
J/CTAR_T 

unl 
DIFFERENCE 

SIGNAL 2 SIGNAL I 

Fig. 5. Technique for measuring two- signal phase difference. 

usually given in parts- per -million per week and is generally 
better than 1 p.p.m. /week. Another important characteristic 
is the input sensitivity and impedance; this determines what 
kind of signals can be measured. Typical values are 0.1 volt 
r.m.s. at an input impedance of 1 megohm, shunted by about 
50 µµf. That is the minimum -level input signal. However, 
a gain control for each input is usually available to permit 
the measurement of voltages up to about 300 volts. The 
counter will also have a scale- factor switch that automatically 
locates the decimal point in the read -out. A switch permits 
selection of the various functions such as frequency or period 
measurements, phase difference, or averaging. It's possible to 
make a single count, requiring manual reset for the next. 
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WIDE -BAND 
FM H 13 

By R. J. DICKSON 

Complete construction details on a simple, stable 
two -nuvistor r. f. preamplifier having a gain of 
15 decibels along with a very low noise figure. 

Booster was built on an aluminum chassis measuring 6" x 4" x 2 ". -» 

WITH the advent of FM multiplex stereo broad- 
casting, interest in FM reception received a tre- 
mendous impetus. Although it is anticipated that 

in the next five years most FM stations will go to stereo, those 
now broadcasting stereo number less than 140. Unless the 
stereo fan lives near the larger metropolitan areas, he will 
probably encounter only one or two stations at the present 
time. 

If stereo reception is desired from a distant station, it 
will be necessary to own a tuner with excellent sensitivity, 
or to improve the antenna system presently being used. Con- 
servative estimates of signal -to -noise degradation for stereo 
reception range from 13 to 20 db for a given signal. The 
wide -band booster described in this article may be the solu- 
tion to the problem of receiving stereo without objectionable 
background noise from distant stations. Possibly the FM 
listener is not yet equipped for stereo and is only interested 
in improving his monophonic reception, as was the case with 
the author. 

Fig. 1. Complete schematic of the 2- nuvistor cascode preamp. 

300n1 INPUT LS 'b66\-- 
C3 

9.0v 
6Cw4 

VI _ 

c 

uTV.a.C. 

SRt . R R 
T; 

R6 

tOO CO + CS + t" bIIOV. 

IT o _ 

Il 

2 

R,, R: 47 ohm. t/9 w. res. 
R,, Rs. R, -100 ohm, s m. res. 
R,- 12,000 ohm, .., re. res. 
R: -3000 ohm, 2 m. res. 
C -10 oof. capacitor 

C.. Cs, Cr, C,,, C.. -- -510 µµJ, ca- 
pacitor 

C. -270 ,of. capacitor 
C: -.01 ol. capacitor 
C.. C9-50/50 of., 150 o. der. capaci- 

tor 
L,- Approx. .075 phy. /see Table 11 
L.-Approx. .06 µhy. (see Table 11 
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r 

L.,- Abpror..1 phy. (see Table 11 
L.- Appror..25 µhy. (see Table Il 
L.-- APpror. 3.9 phy. (see Table 11 
SR,-- Silicon rectifier. 400 p.i.v.. S00 

ma. 
Tr Bales roil (Coleman #1360 or 

equiv.. see Table I) 
T.-See Table I 
Ts-Poser trans. 117 v. pri.. 110 o. @ 

30 ma. sec., 6.3 v. C .6 a. (Olson 
T.173 or egnivl 

6CITI 'moister 

Using this booster ahead of an old- vintage FM receiver 
of limited sensitivity really improved its ability to provide 
excellent reception on distant stations. This booster was 
tested on a recent model tuner with an advertised sensitivity 
of less than 1 Av. of signal for 20 db of quieting. Stations at 
distances of over 100 miles came in at varying degrees of 
limiting whereas, without the booster, they often were lost 
in the noise level. 

Boosters using 5842/417A (low -noise frame -grid tubes) 
have previously been constructed using this same circuit with 
excellent results. Gain figures of up to 25 db and noise less 
than 3 db are possible with tubes in this class, but the price 
of these tubes ($8.00 to $15.00) discourages their use. 
Nuvistors are becoming very popular and approach frame - 
grid tubes in noise figures, so the idea of trying a pair of 
6CW4 nuvistors in this proven, reliable circuit was tempting. 
Considering the advantages of nuvistors (low cost, small 
physical size, low power requirements), the project was 
definitely worthwhile. 

Circuit Description 
Two 6CW4 nuvistors are utilized in an improved fixed - 

tuned wide -band cascode amplifier which provides stable 
power gain with a very low noise figure of less than 3.5 db. 
Over 15 db of usable gain, within ± 2 db, is possible from 
this booster over the entire FM band. See Fig. 1. 

Inductors L., L:, and L. comprise a "T" network which 
contributes to the low noise figure and wide -band character- 
istics of this booster. Inductor L. provides neutralization, 
maintaining the low noise figure at these high frequencies by 
neutralizing the grid -to -plate capacitance of nuvistor V.. LS 

is not critical and its value can range from 2.7 to 4.7 phy. 
Plate inductor L. resonates with the output capacitance of 
V, plus the input capacitance of V:. 

T. is a balun coil which permits a 300 -ohm, twin -lead 
balanced antenna system to be used with the "T" coil un- 
balanced input. A balun coil can be purchased at most elec- 
tronic supply outlets, but can be constructed by following 
the instructions in Table 1 and Fig. 2. If the FM antenna 
system in use is unbalanced (uses coax for lead -in), then T. 
is unnecessary and can be eliminated. Connect the coax center 
conductor to C, and connect the coax shield to the booster 
chassis. 

The individual inductance values of L., L., and L. are so 
small that it is doubtful if commercial units can be found, 
therefore, they must be constructed, following the instruc- 
tions in Table 1. L. and T: are wound on r slug -tuned coil 
forms. T, is wound on a powdered -iron slug, or as in the 
author's case, two slugs glued together. All other inductors 
(L., L., L., and L,) are wound on Allen Bradley 3I -watt car- 
bon resistors. The value of the resistor is unimportant, as 
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long as a value above 0.5 megohm is chosen. Any resistance 
value below this will tend to lower the "Q." Other forms can 
be used in place of the resistors, but make certain the di- 
ameter is 3L ", otherwise the coil winding data in Table 1 will 
not be valid. 

Resistor R., across the primary of T., is not very critical 
and can be eliminated if more gain is desired, but at a slight 
reduction in bandwidth. 

Power requirements for this booster are very low. Filament 
voltage is 6. 3 volts @ .28 ampere. Plate voltage is not critical 
and can range from a low of 60 to 70 up to 100 to 110 volts 
at about 16 ma. Power transformers which will provide these 
voltages can be purchased from several electronic firms for 
approximately $L50. If a 2" x 3" space is available on the 
new receiver or tuner with which this booster is to be used, 
serious thought should be directed towards building the 
booster permanently into the existing equipment and utilizing 
its power supply. 

e 

Construction 
The booster was constructed on an aluminum chassis 

6" x 4" x 2" with a tin -plated top. This allows direct chassis 
soldering of the nuvistor sockets, resistors, inductors, and r.f. 
bypassing capacitors. 

Photos show the mechanical layout. Layout and placement 
of parts is not too important, but be sure to keep all plate 
and grid leads as short as possible. 

Construction details should be followed very closely for 
all r.f. chokes and transformers. A high -quality, high -fre- 
quency adjustable u -inch coil form should be used for L, 
and T. 

Measure all lengths of wire very carefully to the exact num- 
ber of inches specified in Table 1. Scrape all insulation away 
exactly )á" on each end of all wires. (This 34" for connection 
and soldering purposes has been allowed for.) File a small 
"V" notch on each end of the g -watt resistor body for ease in 
winding. A kink found useful in winding the chokes was to 
bend one end of the resistor's pigtail into the shape of a 
"key" handle. This allows the resistor to be rotated with one 
hand while the wire is fed on in "lathe" action by the other 
hand. 

When winding T,, it is convenient to use two different 
colored #28 wires for identification purposes. Wind the two 
different colored wires on one end feeding both at the same 
time. When six turns are completed, apply coil dope or 
clear fingernail polish and wait until completely dry before 
winding the other end. 

Adjustments 
If the receiver or tuner to be used in conjunction with 

the booster contains a signal -strength meter, this can be used 
in the alignment. A v.t.v.m. can be used in place of the signal - 
strength meter. Connect the v.t.v.m. to the a.g.c. line in the 

Underside of chassis. All r.f. leads are mode as short as possible. 

PART COIL FORM 
AWG 
SIZE 

WIRE 
LENGTH SPACING S. NO. TURNS 

L, 1/4-w. Allen Bradley 
res. 

#20 en. 41/," 7 t. close- spaced 

L, 1/4-w. Allen Bradley 
res. 

#20 en. 31/2" 5 t. close- spaced 

L 1/4" dia. slug -tuned 
coil form 

#26 en. 5" 41/4 t. spaced approx. 
1 /e" between turns 

L 1/2-w. Allen Bradley 
res. 

#26 en. 6" 11 t. close- spaced 

L 1/2-w. Allen Bradley 
res. 

#38 en. 20" 42 t. close -spaced 

T, 1/4" x 1/4" powdered- 
iron slug 

#28 en. 7" 6 double t. close -spaced 
on each end; allow 1/4" 

separation between sections 

T, 
(Pri.) 

1/4" dia. slug -tuned 
coil form 

#28 en. 7" 7 t. close- spaced 

T, 
(Sec.) 

1/4" dia. slug -tuned 
coil form 

#28 en. 5" 5 t. close -spaced; 
allow 1/4" separation 

between sections 

Table 1. Coil- winding data for the home -built nuvistor preamp. 

72 L3 
-+i 114- l-- 9 

(A) (e) (C) (a) 

Fig. 2. Construction details of coils and ri. transformers 
used in the booster. One lead of the resistor coil form is 

bent in the form of a key handle for ease in winding coil. 

receiver or tuner and set it for low negative d.c. voltage. Use 
a short piece of 300 -ohm twin -lead from the output of the 
booster to the antenna input of the receiver or tuner. Warm 
up both booster and receiver for at least 5 minutes. Tune in a 
weak station at or near 94 mc. Adjust coil L. for a maximum 
on the meter. Nov tune to about 102 or 103 mc. for a weak 
station and adjust the slug of T. for a maximum signal reading 
on the meter. Note: Two points should be found where the 
slug of T, will cause a maximum; choose the one where the 
slug is between the primary and secondary windings for best 
results. This is all the alignment necessary; sweep- generator 
alignment is not required. 

Considerable increases in gain can be attained if the user 
wishes to sacrifice bandwidth by peaking both L. and T. 
near the center of the FM band (98 mc.). Performance of 
the booster can be judged to a fair degree by the increase in 
a.g.c. voltage readings. Select a station near the center of 
the band which has a low a.g.c. voltage of about --1 volt 
without the booster. Connect the booster and re- monitor this 
same station's a.g.c. It should increase to at least -4 or -5 
volts. 

If the booster does not perform as required, voltage checks 
should be made. Each nuvistor cathode should measure ap- 
proximately .3 volt d.c. Plate voltage should measure ap- 
proximately 90 volts, with the power transformer specified. 

A grid -dip meter is a very useful tool in troubleshooting. 
Couple it loosely to L. A dip should occur at or near 94 mc. 
The primary winding of T. should also indicate a dip at or 
near 102 mc. All chokes and transformers have been carefully 
measured in inches and AWG wire size to give excellent re- 
sults if the coil table winding data is followed very carefully. 
Three such boosters have been constructed from this data and 
they all worked perfectly after a slight adjustment of L. and 
T. slugs. 
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MAC'S 
v; ELECTRONICS 

SERVICE 

Intermittent Roundup 
B1RNEY'S Irish temper had a short fuse, and it was 

sputtering. "Doggone these intermittent radios that 
refuse to 'intermit, " he fumed. The owners don't 

give them any kind of a check. The first time the set refuses 
to come on when they turn the switch, they grab it up under 
their arm and gallop down here and tell us it's dead. We 
put it on the bench, and it plays perfectly for hour after hour 
in spite of our doing everything we can to make it cut out. 
Then we don't know if the plug simply wasn't in the wall 
socket firmly, or if there really is something wrong with the 
set that refuses to show up here but will likely rear its ugly 
head immediately the set is back home." 

"My heart bleeds for you," Mac said with mock sympathy. 
" Intermittents waste more of the service technician's time 
than any other radio or TV fault. Anything that helps him 
cope with this familiar demon fattens his pocketbook, pre- 
serves his temper, aids his digestion, and doubtless improves 
his chances of eventual salvation. Suppose you put that thing 
on about 125 line volts while we sort of review what we know 
about intermittents and their cure." 

Barney plugged the radio into the isolation transformer 
and adjusted the transformer for 125 -volt output. 

"Let's start by defining an intermittent as a radio or TV 
set that intermittently performs poorly, with intervals of nor- 
mal operation in between," Mac began. "The poor perform- 
ance can take the form of either partial or complete loss of 
sound or picture, of distortion of sound or picture, or of 
noise appearing in the sound or picture. The 'distortion' in 
a radio could well be a crackling, whistling, or motorboating; 
while in a TV set it could take the form of a loss of sync." 

"Your definition is broad enough," Barney said impatiently 
as he glowered at the perfectly playing little radio; "let's get 
clown to cases." 

"A very common type is the mechanical intermittent," Mac 
said unhurriedly, pausing to light his pipe. "This is the one 
that can be made to reveal itself by jarring the set. The jar- 
ring may be caused by walking across the floor, by vibration 
of certain notes coming from the speaker, or by pounding 
the top of the cabinet in anger with the clenched fist. The 
cause is usually a loose connection, but search for the inter- 
mittent connection cannot be confined to poor solder joints. 
In addition, one may be found in such unsuspected places 
as connections inside the tube, at the contact of a tube pin 
with the socket, where a capacitor lead connects to the foil, 
and so on. 

"Finding one of these can be quite tricky, but skillful, gentle 
tapping of suspected tubes, capacitors, or wires with a pen- 
cil or similar instrument is the best method to use. The accent 
is on 'gentle' for two reasons: first, too strong a blow will 
vibrate other parts near the one struck and produce confus- 
ing indications; second, a heavy jar will bend capacitor leads 
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or otherwise jam the parts of the poor connection together 
and produce a temporary cure that will make quick location 
of the trouble impossible. 

"The thermal intermittent is just about as common. This 
is the intermittent condition that only shows up when the 
radio or TV chassis is in a certain temperature range. Some- 
times the set plays perfectly until it warms up; then it starts 
misbehaving. In other instances the set will perform errati- 
cally until it becomes thoroughly warm, after which opera- 
tion is completely normal until the set is turned off. A really 
nasty version is the set that performs normally when cool or 
warm, but during the warming -up process it passes through 
a comparatively narrow temperature range in which the in- 
termittent condition is evident. By the way, turn that set off 
now and let it cool down. Set the transformer for about 100 - 
volt output." 

Barney did as he was told and then said, "I think I know 
the methods we use to handle thermal intermittents. What 
we try to do is keep the defective part in its critical temper- 
ature range until we can locate it. Sometimes this means 
covering the set up with a heavy cloth so that it gets hot in 
a hurry. Again we heat individual suspected parts by hold- 
ing the tip of a soldering iron close to them or shining an 
infrared spotlight on them. If we think they have passed 
through the critical heat range, we cool them off rapidly by 
spraying them with pressurized refrigeration gas, such as 
'Circuit Cooler.' Metering and signal tracing are often used 
in conjunction with this temperature manipulation so that 
we can isolate the temperature -sensitive component when 
we force it to tip its hand." 

"Let's not forget that hybrid, the thermo- mechanical inter- 
mittent," Mac chimed in. "This is actually a mechanical in- 
termittent that only shows up when the affected part is in a 
particular temperature range. Tubes and capacitors are no- 
torious offenders in this group. You can tap them all you 
want when they are not in that heat range, and you will get 
no cutting out, noise, oscillation, or what have you. By the 
same token they will not cause trouble unless they are sub- 
jected to vibration while in that range. That's why these 
sets will often play perfectly at a low volume level but will 
misbehave frightfully when the volume is boosted. To ferret 
out these nasty little cross- breeds, we simply combine the 
methods used to locate mechanical or thermal intermittents. 

"We can get a lot of help in running down any kind of 
thermal intermittent, if we will just use it, from timing. After 
a set is turned on, different parts heat up in predictable se- 
quence. First the tubes get hot; then the current- carrying 
parts, such as resistors, coils, and filter capacitors warm up. 
Finally other parts, such as bypass and coupling capacitors, 
are warmed by the heat radiated from the tubes and resistors 
or conducted through the chassis. 

"Keeping this in mind can be a great help in knowing 
where to look for a temperature -sensitive part. If trouble 
starts almost immediately the set is turned on, look for trouble 
in the tubes. If the intermittent shows up a few minutes later, 
look for a defective coil winding or a bad current- carrying 
resistor. When the difficulty only makes itself known after 
the set has been on for an hour or so, look for a defective 
coupling or bypass capacitor, especially those considerably 
removed from any heat -radiating component." 

"I believe the worst of the lot are the shock- triggered inter - 
mittents," Barney said thoughtfully. "You know the ones I 
mean: the sets that can be thrown in and out of the inter- 
mittent condition by snapping a light switch anywhere in the 
house, by the refrigerator's cutting on or off, or simply by 
touching a test lead to any part of the circuit. The shock of 
the tiny pulse of signal that occurs when any of these events 
take place is all that is needed to throw the delicately bal- 
anced condition one way or the other. 

"That sensitivity to being touched with a test lead is one 
(Continued on page 80) 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Construction of a multipurpose 
thyratron timer that can count up 
to 10 times per second, operate at 
preset times and intervals, and 
signal time intervals audibly. 

By SILOM HORWITZ 

Front -panel view of timer which was built into two hinged chassis. 

VERSATILE PROGRAMMED TIMER 
CALL it an "intervalometer,' "time computer," or just 

a "multipurpose counter and timer," and you would 
be right in all three cases. This versatile timing in- 

strument can count up to ten times per second, turn things 
on and off at pre -determined intervals, time operations and 
processes, signal time intervals audibly, take electrical sam- 
ples, and perform many other timing functions. Of course, 
there are other devices available to do these things separately; 
the advantage of this instrument is that if times above 1/10 
second are involved, you can program it to do the job. In 
addition, for all its versatility, it is not expensive to build. 

One of the most interesting facts about electronic devices 
is that several very simple circuits can often be "stacked" to 
make up a complex instrument capable of doing many more 
tasks than the simple circuits could do separately. This in- 
strument is made up of just two such devices: a slow -speed 
pulser which operates at up to 600 counts per minute and a 
timer which can close a circuit for a time interval up to sev- 
eral minutes. Yet together, these circuits provide a very 
flexible and versatile instrument that can do almost anything 
in the line of timing. 

Let's look at the circuit of Fig. 1. That part which includes 
V, makes up the "pulser." Men S_ is open, the plate is in- 
operative, and the grid acts as the plate of a rectifier, charg- 
ing C,, since the cathode is connected to the "hot" side of 
the line through R.. This is the "standby" condition. When 
S: is closed, the cathode is now connected to the "ground" 
side of the line and the capacitor discharges through one of 

. the grid pots. When the voltage at the grid reaches a critical 
value, the tube "fires," energizing the plate relay and open- 
ing the contact in the cathode line. This does two things: 
the relay is released as the cathode -to -anode circuit is broken, 

e and the capacitor is charged during the brief interval the 
contact is open. This is repeated at a time interval set by the 
grid pot. With the 6 -pf. capacitor specified, a resistance of 
approximately 12,000 ohms causes the tube to fire at intervals 
of 1 /10 second (600 per minute), the maximum speed for 
which the circuit is designed. With about 7.5 megohms re- 
sistance, the speed is one per minute, the minimum speed 
for which this circuit has reasonable accuracy. 

This part of the circuit also has another relay contact to 
operate a counter and bell (or gong), as well as to initiate 
the timer and power output circuit. Either an external trigger 
(switch contact), or an internal switch, can be used to con- 
nect the V. circuit to the various outputs. 

The thyratron V_ with its associated RC components, make 
up the timing circuit. Here again, the grid is used during 
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standby as a rectifier plate to charge a capacitor. This time, 
however, the relay contacts are used to hold on a power 
relay until the plate relay operates. When this happens, the 
circuit goes back to standby until another pulse is received 
from the V. circuit or the circuit is operated manually by 
the momentary switch S.. 

Circuit Features and Construction 
The two grid capacitors are critical and absolutely leak -free 

units are needed for reliable operation. The ones shown are 
oil -filled military -type sealed units which most electronic 
surplus dealers have at very reasonable prices. Also suitable 
are the Lafayette oil -filled metallized capacitors (CF -114, 
2 pf., and CF-115, 4 pf., used in parallel) which are low in 
price. Electrolvtics are unsuitable and erratic timing will 
result if they are employed as the timing capacitors. 

Rear view of timer shown with the chassis opened up. 
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VARIABLE- 
INTERVAL 

SIA 
2D21 

C3 

+ - 

.12 

53 
TRIGGER 

SS 
COUNTER SR2 

2D21 
V2 

PL 3 

Ha. 
RL3 

SR3 

57 OUTPUT 

56 
SIGNAL SR4 

BELL 

PL2 INT. X58 

TIMER 

IS 

r1 

~Mt 
RIS 

R18 

R16 

R,- 200.000 ohm pot 
R -2 megohm pot 
R.r --10 meRohm pot 
R,- S0,000 ohm self- locking pot 
Rs,R,n --I megohm self-locking por 
R., -3.3 megohm, LI w. res. 
R:,R,:- 220(1 ohm, ,í w. res. 
R.-180 ohm, 1 w. res. 
R.,11,.- 56.1100 ohm, lí w. res. 
R oR,: -100 oh,,,. ní w. res. 
R:, -220 ohm, II w. res. 
R.- Resistor in PL, lampholder 
R,. - -4 ngohn, pot 
R,. -IM ohm, 2 w. res. 
R,. -4700 ohm. ,í w. res. 
t:,.C. --6 pf. capacitor (see text) 

2 pf., 150 v. elec. capacitor 
(450 v. may he used) 

C, -.22 µf., 200 o. paper capacitor 
SR,,SR.-500 ma., 400 p.l.o. silicon diode 
SR.,,SR: -750 o,a.. 50 p.l.o. silicon diode 
PL, -Neo,, pilot light assembly 

(Dialight 95408 or 81408 series) 
PL:,PI..1-7 -matt, 120 r. candelabra base lamp 

(in Dialight 600 series socket) 
L,J- -Tip jack 
.SO, --6 -prong sachet 
P,- Recessed male a.c. plug 

(.4 phenol 61 -3110 or equip.) 
S,- D.p. 4 -pos. rotary switch 
S:,S.,S...S ..S..S:,Sr- S. st. toggle switch 
S. -Push- button momentary contact switch, 

normally open 
-S.p.d.t. 5000 -ohm plate relay 

(Sigma 41F- 50005 -SIL, see text) 
RL -3 -pole d.t.. 110 o. a.c. power relay 

PI 117 V A.C. 

(author used surplus relay but Ohmite DOX- 
46T. /'otter & Brumfield MRI4A -115 or 
equip. ran be used) 

RL-S.ps.t. 3500 -ohm plate relay 
(Sigma 11F- 3500G-SIL or equip.) 

F, -2 amp fuse iu holder 
CTR- Electro- mechanical counter with man- 

na( reset, 5 digit, 110 v. d.c. (Sodero 
TreZSE, available from Landis and Cyr, 
Inc., 45 W. 45th St., New York 36. N.Y., 
or an equivalent unit) 

BELL -Single- stroke 6.8 0. gong or bell 
(see text) 

T-Fíl. trans., 6.3 o. 6t 2 or more amps. 
V,,V -2D21 thyratron 
Chassis -Two r'r 12": 3" (Bud AC408 or 

equiv.), one 2"r 4 "r r (Bud CB1626 or 
equip.), one 3": Ira r (see text) 

Fig. 1. Complete schematic diagram and parts listing for the author's home -built timer unit. 

As RL, can be called on to operate 600 times a minute, 
only a long -life relay should be used. The Sigma 41F is de- 
signed for one billion operations on dry circuit and should 
last almost that long as used here, as it is required to make 
and break only a fraction of its rated capacity. In addition, 
diodes and resistor -capacitor combinations are used to mini- 
mize contact arcing. 

Another method is used to prevent arcing at the RL: and 
RL:. contacts. Non-linear resistors are used. You don't see 
any in the circuit? Look again -those 7 -watt lamps do the 
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job and do it inexpensively. When cold, their resistance is 
only about 15 ohms, but when lighted, their resistance jumps 
to over 1500 ohms, so they absorb the inductive "kick" with- 
out interfering with the operation of the relays. 

RL: and RL are not meant to operate at the high speeds 
of RL,, so less expensive units may be used. To take care of 
medium size loads in the output, however, RL. should have 
8 or 10 ampere contacts. 

Four different interval ranges are available through the 
rotary switch S. and six variable resistances. The combina- 
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tion R.R.-R. provides the full range from 1 to 600 pulses 
per second, but for precise timing must be recalibrated each 
time used. The locking -type pots, R., R:, and R , (trimmed 
by R.,.,) once set, hold their resistance so that a high accu- 
racy can be maintained. 

Three outputs are available: a digital count, an audible 
signal, and a relay contact which can be used to close an 
external circuit or provide timed pulses of 6 and 110 volts. 
The electro- mechanical counter specified is a Sodeco, which 
is a low -current (18 ma.) device capable of operating up 
to 600 times per minute. The audible signal can be a bell 
or gong; shown is an Edwards solenoid -type gong, which is 
a standard inexpensive unit commercially available from 
electrical supply houses. An ordinary doorbell can also be 
used by shorting out the vibrating contact. 

The cabinet is made up of two chassis. A piano hinge 11" 
long fastens the chassis together at the base, while two suit- 
case clasps hold them securely at the top. Both these items 
are available at all well- stocked hardware stores. 

The jacks, sockets, and main chassis are located in the 
rear half of the cabinet and the front half contains all the 
control components. The photographs show the location of 
these components. The main chassis, 3" x 12" x 1 ", is a non- 
standard size which can be made from an aluminum panel 
or a piece of sheet stock. The transformer, tube sockets, re- 
lays, and capacitors are placed as indicated in the rear -view 
photograph. Resistors should be mounted on lug strips or 
between socket terminals and lugs. Leads can be used as 
"hold- downs" for the two small electrolytics. In the sche- 
matic, Fig. 1, the numbered circles represent front -lug posi- 
tions to which leads will be soldered from control elements 
to this circuit chassis. The sub -chassis for the locking -type 
pots should be completed before mounting in place. If speeds 
other than 2, 60, and 600 per minute are wanted, the re- 

sistance of the locking -type pots can be changed, allowing 
120,000 ohms per second. For resistances above one meg- 
ohm, better resolution and easier calibration results if you 
use a fixed resistor as part of the resistance. 

Testing 
Make sure all the toggle switches are off and connect the 

a.c. input. Turn on the main power switch, S., and wait one 
minute. (In order to prevent possible damage to the thyra- 
trons, always warm up the unit at least a minute before 
operating. For calibration, the instrument should be warmed 
up at least ten minutes.) Turn R: and R. to minimum resist- 
ance and set R. about 'half way. Position S. to "Variable" 
and close S.. RL, should be heard to click at a rate of about 
once a second. Now vary the resistance of R, which should 
speed up the relay with less resistance, slow it down with 
more. Turn R, back to its midway point and close S. and 
S:. The counter should operate. Trouble here, if encountered, 
will most likely be improperly connected diodes. Then test 
the gong or bell by closing S.,. If both counter and signal do 
not operate, you have undoubtedly connected the diodes 
incorrectly. 

Open S. and S. :, and close S:. RL. should operate, as indi- 
cated by PL,. Turn R. to minimum resistance and close Su. 

Rotate R.:: slowly and RL. should remain energized for longer 
and longer times as the resistance is increased. 

Calibration 
For calibration you will need an electric clock with a 

large sweep second hand and a cable with plugs connecting 
pins 1 and 6 of SO. with J, -Jr. You will use the clock to cali- 
brate the timer pot, R,:, as well as the slower intervals of the 
pulser. For the fast pulse intervals, the cable will connect the 

(Continued on page 94) 

Table 1. Setup instructions for eight different programs that can be handled by the versatile timer. 

PROGRAM Si 
Interval 

S: S:, Sr, 

Standby Trigger Counter 
S,, 

Bell 

ST 

Power Ss S. 
Output Internal Timer 

INPUT OUTPUT USES 
(see text) 

1. Counting Set On Off On Off Off Not 
used 

Off Contact 
for time 
interval 
counted 

None Time 
counting 

2. Repetitive process 
control (Intervalometerl 

Set On On 
or see 
"Input" 

On. 
if 

desired 

Off On Not 
used 

On May be 
used in- 
stead of 

S, for 
transducer 

control 

Con- 
tact, 

110v., 
or 6v. 

To operate 
devices at 
repeated 
intervals 

3. Repetitive 
audible timing 

Set On On On, 
if 

desired 

On Off Not 
used 

Off Not 
used 

None Audible 
timing 

4. Process timing 
(without counting) 

Not 
Used 

Off Off Off Off Off Push 
to 

start 

On Not 
used 

Con- 
tact, 

110v., 
or 6v. 

Process 
timing 

5. Process timing 
(with counting) 

Set On Off On Off Off Push 
to 

start 

On Contact 
from 
relay 

connected 
to out- 

put 

Con- 
tact, 
110v. 
or 6v. 

Process 
timing 
with 

count 

8. Warning Set On Off On, 
if 

desired 

Off On Not 
used 

On Trans- 
ducer 

6v. or 
110v. to 
operate 

horn, 
siren, or 

large 
bell 

to operate 
repeated 

loud warning 
sound 

7. Work sampling 
and testing 

Set On On 

or see 
"Input" 

On Off On Not 
used 

On See 
text 

Relay 
contact 

Testing; 
sampling 

8. Flashing Set On On Off Off On Not 
used 

On Not 
used 

Contact, 
6v. or 
110v. 

Light 
flashing 

S, "on" for all programs. It is assumed R R:, R:, R R,, R.., and /or R,. are set to desired values. 
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ELECTRONIC 
CONCEPTS: 

FAff12lÌC.lio\ 
By SOL HELLER 

Instructor in Electronics, Voorhees Technical Inst. 

Many notions widely taken for granted about 
circuit action, the use of components, and 

repair practices are not interpreted properly. 

AN INSTRUCTOR in electronics is not surprised by 
the fact that certain fundamentals are not brightly 
lit in the minds of his students. What is startling, 

however, is the circle of confusion that exists around sup- 
posedly elementary topics even in the minds of some experts. 

A prominent writer and E.E. degree holder, for instance, 
in an otherwise fine book for beginners, compounds this 
blooper: "As everyone knows, the frequency to which a tuning 
capacitor and coil resonate goes up as the capacitor plates are 
placed more fully in mesh." This isn't bad enough. He goes 
on for more than a page to explain why the statement is true. 

The author has heard another brilliant specialist (no sar- 
casm is intended) express the view that the stage gains of a 
receiver are additive; if two stages, for example, have gains 
of 20 and 100 respectively, the over -all gain is 120. (And 
he wasn't referring to decibels.) I trust my worst student 
knows the over -all voltage gain is 2000. 

e0,=1V. 

GRID 

eGe1v.P-P 

1]I 

P-P GS=l.SV. 

GRID 

eg:tV.P-P 

P-P i_- 

e0I.5V. P-P 

i 

GRID GRD 

,v. - 
1-11h 

I.DV. ew=0v. 

1 

p 

CATHODE 

(A) 

CATHODE 

(e) 

CATHODE 

(CI 

CATHODE 

(D) 

Fig. 1. How the effective input signal to a stage is reduced 
when a cathode bypass capacitor opens. The two conditions are 
compared in A and B; the explanation simplified in C and D. 

Fig. 2. Large- signal input (Al may drive a stage into gradual 
portion of the tube cha acteristic. With signal input reduced 
(B) to use only steep part of slope, theoretical gain increases. 

STEEP SLOPE-T. 

MORE 
GRADUAL 

SLOPE 

'A) 

56 

SIGNAL 
INPUT 

(n 

Even the most capable of us, when we begin to take 
certain fundamental and common concepts for granted, cease 
to think about them meaningfully. When that occurs, the 
principles involved can easily become distorted in applica- 
tion. It is surely interesting and probably helpful to examine 
some of the confusing concepts the writer has actually run 
into, both in his teaching and in service work. He hopes that, 
in attempting to clear up the errors of others, he doesn't 
display some of his own -but he cannot be certain. 

FICTION: Degeneration due to an open bypass capacitor 
reduces the gain of an amplifier. 
FACT: Without being warned, most readers would accept 
this statement completely -and we cannot quarrel with it 
if gain is defined as the ratio of the plate -to- ground signal 
voltage to the grid -to- ground signal voltage in a conven- 
tional, cathode- biased amplifier. If gain is considered as 
the ratio of the a.c. plate -to- cathode voltage to a.c. grid -to- 
cathode voltage, however, gain does not necessarily change 
when cathode degeneration is present. The amplitude of the 
output signal may indeed drop. If it does, however, the 
amplitude of the effective input signal has also changed pro- 
portionately. 

Fig. 1 will make this clear. With normal cathode bypass- 
ing, the effective input signal, occurring between grid and 
cathode, is 4 volts peak -to -peak, let us say. The signal volt- 
age between grid and ground has practically the same value, 
since the capacitor places the cathode at ground potential 
(Fig. 1A). With the capacitor effectively out of the cir- 
cuit (Fig. 1B), the a.c. voltage across the cathode resistor - 
say 1.5 volt p -p -bucks the signal across the grid resistor, 
reducing the net input voltage to 2.5 volts p -p. 

The bucking action becomes more evident if we consider 
the two voltages as produced by two batteries (Fig. 1C). 
The net grid -to- cathode or effective input voltage applied 
to the stage is as shown in Fig. 1D. 

Confusion probably arises because it is assumed that cath- 
ode degeneration effects some change in the tube's operating 
characteristics that reduces its effectiveness as an amplifier. 
Actually, it is amplifying just as well, but its net input 
signal has been reduced. The gain is really unchanged. 

Nor is that all. There are certain conditions under which 
the stage gain may even become higher when the cathode 
capacitor is removed. When a large signal is applied to a 

power amplifier, a large portion of the a .- -is characteristic is 

commonly used, as in Fig. 2A. Cain is proportional to the 
ELECTRONICS WORLD 
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average slope of the portion used. If a smaller input signal 
is developed along the steeper part of the characteristic (Fig. 
2B) , gain will actually go up. This condition may occur when 
elimination of a cathode bypass capacitor reduces the net 
input signal. 

If you define input and output signals appropriately, you 
can win bets on this one. In any case, let us consider another 
notion suggested by this situation in that the same circuit 
element is involved. 

-FICTION: An open cathode bypass capacitor cannot change 
the d.c. electrode voltages of an RC- coupled amplifier. 
FACT: A thinking man, or at least one who smokes a think- 
ing man's cigarette, is likely to endorse the statement firmly. 
After all, a capacitor bypasses a.c., but (disregarding pos- 
sible leakage, of course) it acts as though it isn't there for 
d.c. So how can it make a difference? 

Well, let's suppose our RC- coupled amplifier is slightly 
over -driven. Grid current will flow on the positive peaks of 
the input signal. This will develop a negative d.c., grid -to- 
ground voltage that will increase the operating bias some- 
what over the value provided by other circuit constants. 

If the cathode bypass capacitor opens or loses much of 
its capacitance, degeneration will occur. The grid -to- cathode 
signal, which is the input the tube sees, is greatly reduced 
by the degenerative action -as in our first case. The tube 
is no longer over -driven, grid current stops flowing, and the 
bias falls. 

This change may be so small that acknowledging it as a 
significant shift in d.c. electrode voltages may seem like 
grasping at straws. But it is not the only one that occurs. 
The drop in bias increases d.c. plate current -which increases 
the d.c. voltage drop across the load resistance and thus 
causes the d.c. plate voltage to fall. 

FICTION: A defective 50L6 tube in an AM receiver using 
series -filament wiring is replaced with a 35L6. The only 
objection to this change is that the larger -than -normal heater 
voltage developed in the 35L6 may reduce tube life some- 
what. 
FACT: Not so. If the heater is operated at a voltage in excess 

_I 

SDV 

+ 

(A) 

35Z 

LINE 
INPUT 

PILOT 

CI 

Fig. 3. How tube conducts (A) with negative voltage on plate. 
Instantaneous charge on a capacitor (B) at moment voltage is 
applied. Shunt pilot lamp ICI used in series heater wiring. 

of the rated one for a prolonged time, part of the cathode 
coating material evaporates. (This is why tube life is re- 
duced.) Some of the vapor produced condenses on the grid, 
giving the grid delusions of being a cathode. Grid emission 
results -i.e., the grid emits electrons, and a positive grid - 
to- ground voltage develops. This reduces the bias and creates 
distortion in the stage using the 35L6. 

Not to be overlooked is the fact that heater voltage and 
power will also rise in the other tubes being used. The 
effects of improper operation may be cumulative. 

FICTION: When the plate of a tube is at a negative potential 
with respect to ground, the tube cannot conduct. 
FACT: The potential difference between plate and cathode, 
rather than between plate and ground, determines ability 
November, 1962 

to conduct. If the cathode is still more negative to ground 
than the plate, as in Fig. 3A, tube current can flow. 

FICTION: When a receiving -type tube is overdriven, plate 
current swings are limited at one extreme by plate -current 
cut -off, and at the other extreme by plate -current satura- 
tion. 
FACT: Cut -off does determine the maximum swing on nega- 
tive peaks of the input signal, but grid limiting, rather than 
saturation, commonly determines the maximum plate cur- 
rent that will flow on positive signal peaks. Such limiting is 
established by the charging of a capacitor in the grid net- 
work due to grid current flow. 

To illustrate the distinction, let us say that grid limiting 
takes place when the input signal reaches an amplitude at 
which the grid is made .5 volt positive to the cathode. Let 
us say that plate current, under this condition, is 10 ma. 
Then 10 ma. is approximately the largest value of plate 
current that will be able to flow, although saturation current 
for the tube may be considerably higher. 

Since receiving -type tubes are not designed to withstand 
saturation current, tube damage is avoided with grid limit- 
ing. This technique is commonly used in the design of FM 
limiters, although there is a popular notion that the tube 
itself is saturated. 

FICTION: Alternating current flows through a capacitor. 
FACT: Not in the literal sense. The fallacy here is likely 
to be recognized quickly -by the very people who might make 
the statement carelessly. When an a.c. voltage is applied 
to a capacitor, electrons pile up on one plate and an equal 
number leave the other plate. This condition reverses in 
step with the signal frequency. However, assuming a perfect 
dielectric, no électrons flow through the capacitor itself. 

FICTION: When a voltage applied to a capacitor makes one 
of its plates positive at the instant of application, the other 
plate will go negative at the same instant. 
FACT: The voltage at plate 2 of C. in Fig. 3B will be as 
positive to ground as the voltage on plate 1, at the moment 
switch S. is closed. The second plate will become negative 
with respect to the first as the capacitor charges. With a long 
enough time constant, a v.t.v.m. connected as shown will 
demonstrate this. 

FICTION: A larger -value capacitor will present a smaller 
reactance to high signal frequencies than a smaller -value 
capacitor. 
FACT: Not necessarily true. Capacitors have some induc- 
tance as well as capacitance. The inductive reactance is 
proportional to the applied frequency. A high -value electro- 

(Continued on page 88) 
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Fig. 4. A composite, 
AM wave ICI and its 
sev "'al components. 
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U.H.F. 
GRID-DIP METER 
For dia Hain S/tack 

By JOSEPH A. HUIE, K2PEY 

Construction of a versatile instrument that covers 
the range of 276 to 590 mc. with three plug -in coils. 

SECOND only to the multimeter, the grid -dip meter is 
perhaps the most useful of all instruments to the 
amateur. Without it, he is virtually helpless when 

trying to do original construction work. It is needed for 
measuring tuned- circuit resonance, measuring signal fre- 
quencies, detecting parasitic oscillations, and indirectly it can 
be used to determine such things as inductance, capacitance, 
and relative "Q." For the h.f. and v.h.f. region, there are 
many grid -dip meters available in both kit and wired form. 
For u.h.f., and more specifically the % -meter band, the only 
instruments available are made for industrial use and they 
are more expensive than many amateurs can afford. Those 
working at 432 mc. must therefore build their own grid -dip 
meters. This article describes the construction of a u.h.f, grid - 
dip meter that covers the frequency range of, about 300 to 
800 mc. with three plug -in coils; it is compact and easy and 
inexpensive to build. 

Design Considerations 
There are a number of problems associated with building 

oscillators for u.h.f. work. Selection of the tube is very im- 
portant, since only a few types perform well at u.h.f. Spurious 
resonances can knock out oscillation or cause mode jumping 
over part of the band. It is difficult to get a wide tuning 
range while maintaining continuous oscillation. This grid -dip 
meter is a good design compromise and has proved to be 
extremely useful when building and testing 432 -mc. transmit- 
ters and converters. 

The usual u.h.f. oscillator uses a Colpitts circuit with a 
split -section tuning capacitor. This circuit is shown in Fig. 
3A. There are certain disadvantages to this circuit, however. 
For one thing, the tuning capacitor is in shunt with the oscil- 
lator tuned circuit and will tend to lower its resonant fre- 

VI 
+120VDt. 

GNO 

6.sv *.c. 

Rr -1000 ohm pot 
Rr -5600 ohm. I m. res. 
Ri -6800 ohm, r/= m. res. 
C,- 2.3.11.2 µµJ. variable capacitor 

(E. F. Johnson 160.107 or equiv.) 
C -500 µµj., S00 v. mira button co- 

pacitor (Erie type 360- CB -501A' or 
egriv.) 

C -1000 µµJ., 500 v. capacitor 

S8 

Fig. 1. Schematic of 
u.h.f. grid -dip meter 
which has a series - 
tuned circuit. Since 
author obtained pow- 
er from separate 
source, power supply 
circuitry has not been 
included in this unit. 
Simple supply can be 
designed around sil- 
icon -diode rectifier. 

Ct,Cs,C, -330 µµf.. 500 v. capacitor 
Lr- Lt -J.3 µhy. r.f. choke (Miller 

9320 -18 or equiv.) 
Ls- Plug -in coil (see test) 
Mr -0300 microammeter 
S0,-Ceramic crystal socket (Millen 

33302 or equiv.) 
S,- S.p.s.t. switch OP R, 
V1-6AFIA tobe 

Fig. 2. Dial may be calibrated 0 -180 degrees. If it is, make a 
set of calibration curves for each coil similar to curve of Fig. 5. 

quency. On the other hand, it is desirable to have as physi- 
cally large an inductance as possible in order to couple the 
grid -dip meter to circuits under test. Thus, there is a problem 
in making the resonant frequency high enough. Trying to 
keep the minimum capacitance value low limits the maximum 
value of the variable capacitor. This, in turn, limits the 
tuning range. 

Another problem is that the tuning capacitor has some 
lead inductance. The circuit becomes a parasitic resonant 
circuit at a frequency where the variable capacitor no longer 
looks like a capacitance but an inductance. It may be difficult 
to suppress the parasitic oscillations. This effect is some- 
times referred to as mode jumping. If, when tuning an oscil- 
lator, the grid current jumps sharply, there is a problem. 
When the grid current shifts, the frequency also suffers a 
discontinuity and jumps from the desired frequency range 
to the parasitic resonant frequency. 

After trying the circuit of Fig. 3A and encountering the 
problems mentioned, the author departed from convention 
and used a series -tuned circuit, shown in simplified form in 
Fig. 3B. The variable capacitor series -tunes the inductance so 
the lead inductance of the capacitor becomes just a part of 
the total inductance. It does not form a parasitic circuit. Since 
the tuning capacitor is in series, it raises rather than lowers 
the resonant frequency of the circuit, permitting a relatively 
large inductance loop. To eliminate grounding problems, the 
entire oscillator circuit including the tuning capacitor is 
mechanically isolated from ground. The complete schematic 
is shown in Fig. 1. 

Construction 
As in any u.h.f. circuit, the parts layout is very important. 

The grid -dip meter is built in a 5 "x 2% "x 2%" metal cabinet 
(Figs. 2 and 7). The coils plug into a ceramic socket (.05" 
pin dia., .487" pin spacing). The socket is mounted on a 
polystyrene or high -quality phenolic insulator board and then 
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secured to the aluminum box to reduce the pin capacitance 
to ground. A 0 -100 microammeter measures the grid current 
(a 0 -500 pa. or 0 -1 ma. meter can be substituted with a cor- 
responding reduction in sensitivity when used as a wave- 
meter). Potentiometer R. is used to adjust the meter sensitiv- 
ity; a switch, S., on R. turns off V,'s plate voltage to permit 
the unit to function as an absorption -type wavemeter. 

The internal construction is shown in Fig. 7. The tube 
socket is ceramic with the outside metal ring removed. The 
socket is supported only by heavily soldered connections to 
the coil socket and the tuning capacitor. The grid- blocking 
capacitor (C) is a 500 -p4. button type. Its outside ring is 
soldered between tube socket pins 2 and 6. The center tab 
on the button is tied to the coil socket by a short copper strip. 

The tuning capacitor mounts on the small phenolic board 
which is supported by a V" high phenolic post. An insulated 
phenolic -shaft extension is used to eliminate the effects of 
hand capacity when tuning the oscillator, since both rotor 
and stator of C. are floating with respect to ground. 

The plug -in coils are made with 1/32" thick x %" wide 
copper strips bent in the form of a long "U" with short lengths 
of #15 wire soldered on for pins. Three coils cover the range 
from 276 to 590 mc. Their dimensions and tuning ranges are 
shown in Fig. 4. If desired, multi -turn coils can be made for 
frequencies below 200 mc. The tuning range becomes re- 
stricted, however, at lower frequencies. 

Testing and Calibration 
Try the unit with all coils after it is assembled. The grid 

current will vary somewhat over the tuning range, but should 
always be over 100 microamperes when R, is at its maximum 
sensitivity position. There should be no sharp jumps or dips 
in the meter indication. The actual grid current varies from 
about 1250 to 250 µa. when the capacitor is tuned from 
maximum to minimum value with the highest -frequency coil. 
The variation is less for other coils. When a coil is not plugged 

in, the grid current should remain at a constant value of 
about 10 µa. 

The dial can be calibrated against a commercial signal 
generator or wavemeter. Another way of calibrating it is by 
measuring the wavelength directly using Lecher wires as 
described in the 1955 edition of "The Radio Amateur's Hand- 
book." Lecher wires are simply open -wire transmission lines 
with a coupling loop at one end and a movable shorting bar 
that adjusts their effective electrical length. They can be 
constructed as shown in Fig. 6. The wires are 1" apart. 

To calibrate the grid -dip meter, couple the coil inductively 
(do not make direct contact) to the Lecher -wire loop. Move 
the shorting strips on the movable trolley to the loop end then 
slowly back away. When the meter "dips" note the position 
of the short on the scale (the length to the loop will be 
somewhat less than one -half wavelength). Move the short 
farther from the loop end until the meter dips a second time, 
then note the new position. The physical distance between 
the points at which the dip occurs is equal to one -half the 
wavelength (X /2) of the oscillator frequency. The frequency 
is related to the measured half -wavelength by F= 5905/L; 
where F is in mc. and L is in inches. 

The procedure should be repeated with coupling to the 
grid -dip meter coil reduced until the dips are just barely 
noticeable. The data obtained with the coupling reduced 
will be more accurate because the oscillator frequency is less 
influenced by Lecher -wire resonance. The calibration curves 
developed should be similar in shape to that in Fig. 5. 

Generally there will be no trouble with critical tuning when 
the meter is used as an absorption wavemeter. When oper- 
ated as an oscillator, there may be some difficulty finding the 
dip of a resonant circuit. This is due, in part, to the problem 
of physically bringing the grid -dip meter coil close enough 
to the circuit under test. Such u.h.f. lumped- constant circuits 
seem to be particularly difficult to dip. The solution is patience 
and careful tuning of the oscillator. 

*IS COPPER WIRE SOLDERED TO COPPER STRIP 

3 7/e" 

31eÌ 5/e" J 

1/2 

Co ..- 3/8" WIDE COPPER STRIP I132° THICK T j /__ MU 276 TO 365MC. 

\ \ 5/Ir 
2" 

TPK Il.e"I IL ¡+ 
>fr / 5+ 1/2" 5ie 
r w u+Y 

II IBI 
T 

IBI 334 TO 45OMC. ICI 420 TO 590 MC. 
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Fig. 3. (AI Colpitts oscillator circuit. Fig. 4. The shape and dimensions of coils 
Series -tuned oscillator IBI used by author. used for frequency range of 276 -590 mc. 

TURNBUCKLES BRASS SHORTING STRIPS 

COPPER 
ANTENNA 

WIRE 

2" DIA. 
LOOP OF 3116" 
COPPER TUBING 

i 
z 
D 

300 
0 20 40 60 e0 K10 120 140 160 

CAPACITOR ROTATION- DEGREES 

Fig. 5. If dial is marked in degrees, make 
and use curves like this for other coils. 

WOODEN 
TROLLEY 

CALIBRATION POLYSTYRENE 
INSULATOR MARKS 

Fig. 6. Lecher -wire construction. 2 "x 4" frame is 60" long. Block 
at left supports turnbuckles, used to pull wires taut. Shorting 
strips, four inches apart, must have sharp edges for good contact. 
Drill holes in flattened ends of copper -tubing loop to attach wires. 

Fig. 7. C, is mounted away from case with phenolic spacer and board. 111111. 
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EVOLUTION OF TIE 
COiMMTtNYCAT'IrONS 

RECB {IrIR 
PART L PRE-WAR SETS 

A two -part series tracing circuit- design trends of 
amateur and short -ware communications receivers 

from the very earliest crystal and regenerative 
sets up to the present -day sophisticated models. 

By MAURICE P. JOHNSON, W3TRR 
THE history of radio reception probably began as far 

back as 1887 with the experiments of Heinrich Hertz 
in Germany. With a receiver consisting of a wire looped 

into a circular spark gap, he was able to detect radio signals 
by watching arcs across the gap. Such a primitive device 
would hardly inspire the technician of today; yet barely 
seven years later wireless communications was well on its 
way. In England, Oliver Lodge had managed to record 
Morse Code transmissions with a receiver consisting of an 
antenna, a tuned circuit, and a "coherer" type detector, 
which was essentially a glass tube filled with iron filings. 
Once Lodge's methods were revealed, a flurry of interest 
followed and "experimental wireless" activity began. 

The development of the vacuum tube did much to spur 
receiver design in the years that followed. The discovery of 
the Edison effect had led to the diode or "oscillation valve" 
of Fleming. The Fleming valve could be used to detect 
r.f. signals and could thus replace the crystal detector. By 
1906, de Forest had added the grid to control the current 
flow within the diode. This gave receiver designers the triode 

tube, or "audion" as it was called, which was able to amplify 
as well as to detect radio signals. 

In the radio magazines of the early 1900's, some crystal 
detectors and their circuits (Fig. 1A) were pictured, but 
there were several allusions to the superiority of the audion 
circuits. Early tube manufacture was beset with problems, 
but designers hastened to incorporate the delicate triodes 
into receivers and many circuits were developed around 
them. 

One of the most popular circuit configurations to evolve 
was the grid -leak detector (Fig. 1B), which permitted the 
triode to function as a detector as well as an amplifier. 
Sensitivity was improved by the gain thus introduced into the 
receiver, but selectivity was still limited by the single tuned 
circuit. 

It will be noted that amplification is at audio frequencies 
since the tube gain follows the detection. Design refinements 
appeared as improved tube manufacture, antenna matching 
with an added primary coil, and audio transformers to couple 
the tube to the headphones. However, selectivity still suffered 
because of the grid -current loading on the tuned circuit. 

Sensitivity continued to receive much attention. A most 

ei 

National (A) SW -3, (B) HRO, (C) NC -200. 
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Fig. 1. IAI Crystal, (BI grid -leak, and ICI regenerative sets. 

(A) (8) 

important forward step occurred with the invention of the 
regenerative circuit by Armstrong in 1914. This introduced 
positive feedback from the output to the detector input, 
which served to couple reinforcing energy back into the 
tuned circuit by means of a feedback or tickler coil. This 
resulted in tremendously increased sensitivity because of the 
re- amplification which took place. Control over the feedback 
energy involved a variable resistance shunting the tickler 
winding. Another regeneration control consisted of a variable 
plate bypass capacitor, familiarly known as the "throttle" 
capacitor. See Fig. 1C. 

Sensitivity of the detector had now been amazingly im- 
proved but the addition of regeneration added a critical 
operating control to the receiver. The operating point of 
maximum sensitivity required careful adjustment of the feed- 
back to a point nearly sufficient to overcome the circuit 
losses. Any further increase in feedback caused the circuit 
to "spill over" into self -oscillation. However, the oscillating 
detector did permit " autodyne" reception of unmodulated 
code (c.w.) signals. 

The ordinary grid -leak detector and the non -oscillating 
regenerative detector produce an audio output only from 
modulated signals. Audible reception of unmodulated c.w. 
signals was therefore impractical since no audio output was 
produced. However, if two r.f. signals are applied simultane- 
ously to a detector, heterodyne or beat products appear in 
the output. If the separation between the r.f. signals is equal 
to an audio frequency, the beat is audible. In the oscillating 
regenerative autodyne detector, one r.f. signal is that being 
received, while the beating r.f. signal is that developed 
due to feedback in the detector. The received c.w. signal 
produces an audio note in the receiver output. Thus the re- 
generative detector was useful for reception of both modu- 
lated signals as well as unmodulated code signals. 

BATTERY 

FEEDBACK WINDING THROTTLE 
CAPACITOR 

BATTERY I 
(C) 

Combinations of the regenerative detector coupled to audio 
amplifiers were developed, but the oscillating detector did 
have an inherent disadvantage. It acted as a transmitter as 
well as a receiver, radiating a signal from the antenna that 
caused interference in other receivers. This led to the name 
"blooper" for the set. 

Radio continued to be of an experimental nature up until 
World War I when transmissions were forbidden. Until then, 
in addition to c.w. transmissions, voice modulation had de- 
veloped as microphones and modulation techniques were 
perfected. During the war, considerable progress was made 
in tube production techniques. Following the war, radio 
broadcasting began and radio started its invasion of the home 
as an entertainment medium. Although this article is not 
really concerned with broadcast receivers, certain develop- 
ments in the receiver art were directly attributed to the de- 
mand for broadcast receivers for home use and should be 
acknowledged. 

The improved triodes were introduced as r.f. amplifiers 
ahead of the detector. The problem of increasing selectivity 
was attacked by tuning the r.f. stage, and the t.r.f. stage was 
born. A tuned -plate and tuned -grid load were thereby pre- 
sented to the r.f. tube, but the triode with high grid -to -plate 
capacity was always a potential oscillator. To keep this stage 
from oscillating, several neutralization circuits were devised; 
one of the best was developed by Hazeltine in the "neutro- 
dyne" receiver. 

To increase the acceptance of radio in the home and to 
lift receivers to a level above that of "knob -twister's delights," 
the tuned r.f. circuits were ganged and tracked, resulting in 
one -knob tuning. The t.r.f. stage was finally tamed with the 
appearance of the screen -grid tube with its reduced inter - 
electrode capacity. This obviated the need for neutralization. 
The demand for operation from the a.c. outlet in the home 

B 

Hallicrafters (A) 1935 "Super Skyrider," (B) S-27, (C) SX-28. 
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resulted in battery eliminators, power packs, and new tube 
types. When all components were combined with the loud- 
speaker into furniture -type enclosures and cabinets, home 
receivers had arrived. 

The t.r.f. receiver still suffered from varying sensitivity 
and selectivity across the tuning range, and this limitation 
was probably the main reason for its being gradually sup- 
planted by the superheterodyne as the broadcast receiver 
circuit in the years that followed. However, the t.r.f. con- 
tinued to find favor for short-wave reception for a much 
longer time. 

Regenerative Communications Receivers 
The evolution of the regenerative detector and t.r.f. stage 

has been briefly covered to portray the receiver design pic- 
ture up to the mid 1920's. Although the superheterodyne 
had been developed by Armstrong before this time, it was a 
more complex circuit than the t.r.f. Tubes were comparatively 
expensive, and factors such as initial cost and current drain 
made the simpler circuits continue to find application. 

Actually, the combination of a t.r.f. stage preceding a 
regenerative detector and followed by audio amplification 
proved to be a very practical circuit of such wide short -wave 
application that it probably deserves to be known as the be- 
ginning of the "communications" receiver. Many versions of 
the circuit continued in popularity in the late twenties, 
through the thirties, and at least up to World War II. Such 
receivers appeared in marine, aircraft, and police installations 
and have been used by amateurs, experimenters, and SWL's 
right up to the present. 

A familiar set of the type in the early 1930's was the Pilot 
"Super- Wasp." This was available in both battery and a.c. 
versions and tuned 500 to 14 meters with plug -in coils. An 
article in the January, 1931 issue of "QST" described the 
National SW -5 "Thrill Box" as a new design offering "single 
control" and "socket power" with "tuned r.f. for the sake of 
selectivity and sensitivity, a screen -grid detector for the sake 
of sensitk itc.` and plug -in coils to cover the bands to 10 

Fig. 2. Typical three -tube regenerative 
receiver using ganged tuning of the ri. 
and detector stages. Trimmers are used 
for antenna matching and for improved 
tracking of the r.f. amplifier stage. The 
regeneration control varies the screen 
voltage of the grid -leak detector. An- 
other stage of audio amplification was 
frequently used if a loudspeaker was to 
be employed. An a.c. rectifier, usually 
full -wave, completed the set's tube lineup. 

4.250V -250v. 

meters. Again the emphasis was on selectivity and sensitivity 
as me tsures of receiver worth. The circuit used type '24 
screen grid tubes for the t.r.f. and detector stages and '27 
tubes in the audio. The r.f. and detector were gang -tuned with 
a chum dial, while an antenna trimmer and regeneration con- 
trol completed the panel lineup. A separate a.c. power pack 
was used. 

Variable -inn and receiving pentodes appeared and, in 
19:31, James Millen wrote of the application of new tubes to 
the famous National SW -3 receiver. This popular receiver 
could be used with a.c. power pack or batteries. A '35 vari- 
able-mu r.f., '35 regenerative detector, and '27 audio stage to 
power headphones comprised the a.c. lineup. For battery 
operation, these tubes were replaced with '36's and a '37. 
The receiver then found application in aircraft, auto, and 
portable installations. 

The three -tube receiver circuit has survived until today 
and is still useful for experimenters and beginners. For a 
time, the 30, :33, and 34 tubes were popular for battery sets 
and the 58, 57, and 56 became a favored lineup for a.c. use. 
Metal tubes appeared and a pre -World War II RCA tube 
manual featured the circuit with 6SK7's and a 6C5. The 
circuit is still of interest and a representative version with 
more modern tubes is given in Fig. 2. 

It is interesting to note that the basic circuit remained 
much the same from 1930 onward, the improvements being 
limited to utilizing the newer tube types as they appeared. 

Superregeneratit+e Receivers 
Before passing on to the superhet, a variatiuu ul the re- 

generative detector should be mentioned. This is the super - 
regenerative circuit developed by Armstrong in 1922. In 
this arrangement, a supplementary "quench" oscillator oper- 
ating in the range of 20 to 100 kc. is tied to the grid of a 
regenerative detector (Fig. 3). This quench voltage acts as 
a varying grid bias which pulls the regenerative detector in 
and out of oscillation at a supersonic rate. Although the 
quench frequency is too high to be heard in the output, the 
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GET INTO -GET AHEAD 
IN THE GROWING FIELD OF 

INDUSTRIAL ELECTRONICS 

ELEMENTARY INDUSTRIAL ELECTRONICS, 
Leonard C. Lane. If you're ready to enter the 
fabulous field of industrial electronics, this two - 
volume course will arm you with the know -how 
necessary for success. If you're already in the 
field, you'll do your job better because you'll have 
a firmer grasp of the fundamentals of industrial 
electronics. Only a basic knowledge of electricity 
and electronics is required to get the most out of 
this two -volume course. All the major areas of 
industrial electronics that you are likely to en- 
counter are made absolutely clear: relays, and 
switching, magnetic amplifiers, motor controls, 
electronic heating, instrumentation and many 
other topics. Mathematics is held to an absolute 
minimum. Illustrations; simplified diagrams re- 
inforce and make each technical point under- 
standable. #310, 2 Vol. Course $7.80 ($3.90 
ea. vol.). 

IT'S EASY TO USE ELECTRONIC TEST EQUIPMENT, 
Larry Klein and Ken Gilmore. 192 -page gold 
mine of practical information on electronic test 
equipment shows you how to select and use this 
equipment to best advantage in many, many 
applications. Covers from simple VOM's and 
VTVM's through signal generators, oscilloscopes 
and other test equipment and helpful accessories. 
Saves you money because you'll know what lea. 
tures to look for when purchasing new equip- 
ment, be able to keep your test equipment in top 
operating condition, learn new ways to use 
equipment. Invaluable ready -reference tool for 
the electronics experimenter, amateurs, service 
technicians. #308, $4.00. 
USING THE SUDE RULE IN ELECTRONIC TECHNO. 
LOGY by Charles Alvarez. Finally! An easy -to- 
understand book to show you how to solve prac- 
tical electronic math problems with a slide rule. 
Helps develop top slide rule speed and accuracy. 
Twenty exciting chapters illustrate the fast, 
short -cut techniques that normally take years of 
on- the -job work to learn. Chapters like Trans- 
former Turns Ratio, Power Gain and RC circuits 
help transform beginners into masters of this 
timesaving tool. 'The best handbook on the slide 
rule to come to my aNeMlon. " -11. M. HUGHES. 
National Technical Schools. #253, $2.50. 
BASIC PRINCIPLES A APPLICATIONS OF RELAYS, 
Harvey Pollack. Lucid introduction to the con. 
struction, operation and application of relays. 
Discusses relay components; DC relays, their 
rectifier arrangements, selected circuits and con- 
tact protection. The chapter on electronic relays 
covers thyratron circuits together with various 
light-operated, cold cathode and combination 
relays. Time delay circuits are discussed with 
practical applications. Factors governing the 
choice of a particular relay for a specific circuit 
are made clear. #250 -I, $2.90. 
PHOTOELECTRIC CONTROL, Harvey Pollack. Ex- 
tremely informative text, illustrates how photo- 
electric devices are used in industrial electronic 
systems. It's so easy to understand how these 
components operate when you read this book. 
Especially clear circuits and operation descrip- 
tions of modern photoelectric devices which con- 
trol measuring, counting, testing and separating 
tasks gives you a special insight to their applica- 
tions versatility. #250 -2, $3.50. 
HOW TO SOLVE PROBLEMS IN. ELECTRICITY 8. 
ELECTRONICS by Henry Jacobowitz. This book 
shows you how to solve problems in electricity 
and electronics- simple DC through complex AC. 
circuits. Readers quickly learn how to handle 
applied problems through proved step -by -step 
solution methods. Starting with simple DC prob- 
lems, the text progresses through AC circuits, 
tubes, transistors, waveguides, antennas and 
other typical problems confronting technical 
students. In addition, it offers a concise review 
of principles and laws upon which solutions are 
based. #302, 53.50. 
COMMUNICATIONS DICTIONARY, James F. 
Holmes, P. E. Indispensable, compact, inexpen- 
sive -this remarkable reference defines more 
than 2500 terms in the telecommunications and 
data processing fields. A must for anybody in 
telecommunicat ions -radio, television, telemetry, 
facsimile, etc -and data processing. #301, $1.50. 
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INDUSTRIAL CONTROL CIRCUITS by Sidney Platt. 
.. ideal as an Introduction te electronic control 

systems ... "- ELECTRONIC WORLD. 4202. $3.90 

HOW TO USE METERS (2nd Ed.) by John F. 
Rider re Sol D. Prenaky. "... an Indispensable 
addition te the art of meter instrumentation." 
-DESIGN NEWS. $144, $3.50 
BASIC RADIO by Marvin Tepper. "... detailed 
e ge of basic radie communications , " 
-ELECTRONICS. #197. 6 vols. soft covers, $13.85; 
#197 -1I, cloth. $14.85 

FAMOUS 'PICTURE -ROOK' COURSES 
I, Van Valkenburgh, Nooger & Neville, Inc. 

B ASIC ELECTRICITY, 5 volume picture -book course 
-civilian version of the extremely successful 
illustrated training course used by the U. S. 
Navy to turn out trained technicians in record 
time. "... The di ions are so lucid that al. 
most anyone could learn, even by home study 

-NATIONAL SCIENCE TEACHERS ASSOCIATION. 
#169, 5 vols., soft covers, $11.25; #169 -H, 5 vols., 
cloth, $12.75 

BASIC ELECTRONICS STANDARD S VOL COURSE. 
Available as heretofore. The 6- volume civilian 
version of the U.'S. Navy course. "... a better 
and quicker way to teach and learn ' -PT. 
GORDON RAMBLER. #170, set of vola. I to V in soft 
covers, $11.25; #170 -H, all 6 vols. in cloth bind. 
ing. $12.75 

BASIC ELECTRONICS VOLUME 6 ONLY. For the 
great many tens of thousands who have com- 
pleted the 5- volume course, the 6th volume on 
semi- conductors, transistors and FM is a book 
'which you should own. ". . highly renom. 
mended; the section on tronador. alone Is worth 
the price of commission. " -POPULAR ELECTRONICS. 
$170 -6. soft-cover, $2.90; #170 -6H, cloth, $3.95 

BASIC ELECTRONICS EXPANDED COURSE. The in- 
tegrated expanded course consists of 6 volumes 
including the 5 volume standard course, plus the 
6th volume which expands into the areas of 
semi -conductors, transistors, and frequency mod- 
ulation. #170 -A. Set of vols. I to VI, soft covers, 
$13.85; #170 -RH, 6 vols., cloth, 514.85. 
B ASIC SYNCHROS A SERVOMECHANISMS. " 
Lavish use Is made of Illustrations ... and the 
accompanying text is concia and slmpy worded." 
LIBRARY JOURNAL. #180, 2 vols., soft covers, 
$5.50; #180 -H both vols. in one cloth binding. 
$6.95. 

TRANSISTORS 

FUNDAMENTALS OF TRANSISTORS (2nd ed. rev. 
A enlarged), Leonard M. Kruglnan, P.R. "Few 
who are interested In transistors can afford to be 
without It." - WIRELESS ENGINEER. #160, soft 
cover, $3.50; #160 -H hard cover, $4.50. 

BASIC TRANSISTORS "PI d -Text Course." 
Alexander Schure, PH.D. "... readily under- 
standable without an Instructor and suitable for 
Individual as well as classroom study " -PRODUCT 
ENGINEERING. #262, Soft cover, $3.95; #262 -H 
cloth, $5.50. 

PRINCIPLES OF TRANSISTOR CIRCUITS (2nd Ed. 
rev. A enlarged), S. W. Amos. B. Sc., "... an 
excellent introduction to the theory and practice 
of transi and circuit design." -RADIO ELEC- 
TRONICS. #241, $4.25. 

INTERNATIONAL TRANSISTOR SUBSTITUTION 
GUIDEBOOK (4500 direct substitutions), Keats 
Pullen Jr. "Possible substitutions deemed 'doubt- 
ful,' that Is they work only in some coses, were 
omitted ... thus, substitutions guide is a 'safe' 
guide." - INDUSTRIAL ELECTRONIC ENGINEERING 
,' ? I.INTENANCE. #276, $1.50. 

COMPUTERS 

COMPUTER ARITHMETIC, Henry ucoboII itz, B.S. 
of Interest to anyone .. , In the growing 

field of computers." -SUPERVISION. #297, $3.00. 
CIRCLE NO. 150 ON READER SERVICE PAGE 

BASICS OF DIGITAL COMPUTERS,Joha S. Murphy 
3 volume ('pictured -text' course). "Provides a 
quick and thorough insight Into the ABC's of digi- 
tal computers. " -OFFICE AUTOMATION NEWS BUL- 
LETIN, #196 3 vols., soft covers, $8.40; 4196 -11 
cloth, $9.50. 

B ASICS OF ANALOG COMPUTERS, T. D. Truitt & 
A. E. Rogers. ('Pictured -Text' Course). "First 
comprehensive work on analog computers cap- 
able of explaining to almost anyone the basic 
principles Involved, as well as their practical ap- 
plications. "- DESION NEWS. #256 -R Cloth, $12.50. 

DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGI- 
TAL COMPUTERS, Abraham 1. Pressman, M.S. 

. by far the most comprehensive coverage on 
this sub(ect to date . useful to circuit deslg 
in the computer field. " -Reviewed for the PRO- 
CEEDING OF I.R.E. by William B. Cagle, Bell Tele- 
phone Labs., Whippany, New Jersey. #2213, 
Cloth, $9.95. 

SPACE AGE TECHNOLOGY 

FUNDAMENTALS OF ROCKETS, MISSILES 8. SPACE- 
CRAFT, Marvin Hobbs, P.E. " . of interest to 
anyone Inc - ed in principles and details of 
rockets, missiles and spacecraft. " -ELECTRONIC 
DESIGN. #278, Hard Bound, $8.95. 

SATELLITE TRACKING, Stanley J. Marko. "... an 
Mt Ing and Informative di ion of earth 
satellite orbit geometry. " -ELECTRICAL DESIGN 
NEWS. #289, Hard Bound, $5.50. 

BASICS OF MISSILE GUIDANCE A SPACE TECH- 
NIQUES, Marvin Hobbs, P.E. (Pictured -Text 
Course). "Tells the missile guidance story to the 
electronics man." -RADIO ELECTRONICS, #229, 2 
vols., soft cover, $7.80; #229 -H, cloth, $9.00. 

B ASICS OF GYROSCOPES, Cari Machover, E. E. 
('Pictured -Text' Course). "Dramatic and force. 
ful, yet extremely lucid approach ... very use. 
full' INDIAN EASTERN ENGINEERS. #257, 2 vols., 
soft covers, $6.60; #257 -H, cloth, $7.75. 

FUNDAMENTALS OF RADIO TELEMETRY, Marvin 
Tepper. . will make Important telemetry 
fundamentals crystal clear to the engineer or 
layman new to the subject. " -POPULAR ELEC. 
TRONICS. #225, 52.95. 

Mail to your distributor, book store 
or order direct: 

r.ORDER TODAY -10 DAY GUARANTEE i 
John F. Rider Publisher, Inc. Dept. EW -11 
a Division of Hayden Publishing Co., Inc. 
116 West 14th Street, New York 11, New York 
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#310, $7.10 $180H, $6.95 
1:1 #308, 4.00 $160, $3.50 
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Fig. 3. Basic superregenerative 

set using separate oscillator. 

REGEN 
CONTROL 

superregenerative receiver is characterized by "regeneration 
hiss" because of the extremely high gain under no- signal 
conditions. Sensitivity of the circuit is greater than the 
straight regenerative detector, but selectivity is poor due to 
the grid loading and it tends to radiate strongly. It is seldom 
used without a preceding r.f. stage to reduce this radiation. 
Some variations of the circuit use self -quenching arrange- 
ments which eliminate the separate oscillator by combining 
both actions in the superregenerative detector. 

The circuit has been useful for the ultra -high frequencies 
since the straight regenerative circuit is not very successful 
above 10 meters. The superregen was used extensively on 
the old 5 -meter ham band in pre -World War II days. A typi- 
cal 1933 circuit used a type 58 tube as t.r.f., a 24 -A screen - 
grid type as regenerative detector with a '27 quench oscil- 
lator, and a type 59 audio output. By 1941, a similar t.r.f. 
superregenerative circuit utilized the 9002 triode in the re- 
generation stage and the 9001 in the r.f. stage to reduce 
radiation and antenna loading on the detector. Such circuits 
were used for the 112 -mc., 224 -mc., and higher bands. 

The National Company produced the "One -Ten" receiver, 
which used a four -tube circuit to cover the range from one 
to ten meters. This used acorn r.f. tubes, with a 954 t.r.f. 
stage, a 955 self- quenching superregenerative detector, a 6C5 
audio stage, and a 6F6 audio output. The receiver used plug - 
in coils to cover the tuning range. In the 1950's, superregens 
were largely supplanted by converters ahead of the usual 
communications superhets, except for some simple experi- 
mental applications. 

The recent advent of the Citizens Band has brought re- 
newed activity in superregen designs. Several Citizens Band 
kits and factory -built receivers use the t.r.f. superregen cir- 

R.F. F. DET. 

B.F.O. 

AUDIO -OUTpuTH-I t 

Fig. 4. Block diagram of the basic superheterodyne receiver. 

cuit to provide good sensitivity on the 27-mc. band with 
maximum circuit simplicity. "Walkie- talkie" versions of this 
circuitry are also popular. 

The Superheterodyne 
The superheterodyne receiver (Fig. 4) , which was to 

emerge as the most satisfactory circuit approach for com- 
munications receivers, was developed during World War I. 
The heterodyne principle had previously been used to pro- 
duce audio signals from code transmissions. However, Arm- 
strong's idea was to produce a higher beat frequency, at the 

so- called intermediate frequency (i.f.), which could then 
be amplified in a fixed -tuned amplifier. This i.f. amplifier 
was followed by a detector and audio stages. The important 
advantage of this circuit was that the major portion of re- 
ceiver gain was at the i.f. frequency so that sensitivity and 
selectivity became more or less independent of the received 
signal frequency. Thus, the remaining disadvantages of the 
t.r.f. receiver had been overcome, but at the expense of a 
more complex circuit. While the advantages of the superhet 
were quickly recognized, in its early days the cost of tubes 
was an inhibiting factor which limited application of the 
circuit to only the most expensive sets. 

With improvements in tube performance and their reduced 
cost due to mass production, the superhet soon became the 
standard circuit for the home broadcast receiver. Some ex- 
perimentation for suitable i.f. frequencies took place before 
the standardization at 455 kc. Present -day home receivers, 
portables, and auto radios are practically stereotyped in cir- 
cuit, with differences in packaging and styling the major 
variations. However, adaptation of the superhet circuit to 
short-wave and communications receivers has been a continu- 
ing process that still occupies the time of receiver designers. 

Because of cost, some early efforts to introduce the super - 
het to short -wave reception were directed toward converters 
for use ahead of broadcast receivers. A 19:31 circuit of this 
type featured type '24 screen -grid tubes for the local oscil- 
lator and the high -frequency mixer, or first detector, as it 
was often called. Plug -in coils were used and much attention 
was centered on the problems of making the two tuned cir- 
cuits "track" to permit single -control tuning. 

The disadvantage of the converter was that the i.f. response 
of the broadcast receiver determined the over -all selectivity 
of the combination. Reception of code signals with the super - 
het required the action of a supplementary beating oscillator, 
the b.f.o., to generate an audible signal. This further com- 
plicated the converter approach for short -wave receivers 
since the b.f.o. signal properly should be applied to the sec- 
ond detector. 

In the decade preceding World War II, considerable effort 
was concentrated on the development of superheterodyne 
communications receivers. Circuit designs evolved that were 
tailored to the special requirements of short -wave reception. 
The great importance of good selectivity ahead of the second 
detector was recognized in terms of improved r.f. and i.f. 
circuits. The fact that the necessary beat method of c.w. re- 
ception produced sidebands on both sides of the carrier was 
attacked by Lamb in 1932, with the result that "single- signal" 
reception became the primary receiver feature of the day. 
This reception technique was made possible by the introduc- 
tion of a crystal filter in the i.f. amplifier. By tuning the 
desired sideband into this filter passband, the crystal bridge 
neutralizing or "phasing" capacitor could be adjusted to null 
out the undesired sideband, so that c.w. signals became ef- 
fectively single -sideband at the second detector. 

Selectivity continued to merit attention, and improved r.f. 
amplifiers appeared. The square -law second detector was 
supplanted by the linear diode detector. Automatic volume 
control was incorporated into the short -wave receiver. The 
rectified second -detector output was sampled through a long 
time -constant filter and was applied as degenerative bias to 
the variable -gain tubes of the r.f. and i.f. amplifier stages. 

In 19:34, crystal i.f. filters for single -signal reception and 
a.v.c. were the latest features of receiver design. Some rep- 
resentative sets at this time were: McMurdo Silver's "5 series 
Supers," Patterson's "PR -12," RCA's "ARC-L36," RME's 
"9D," Hamrnarlund's "Comet Pro," and others. The Haiti- 
crafters name appeared on the first "Skyrider" at about this 
date. 

Receiver coverage was pushed toward 30 mc. with the 
surge of interest in the ten -meter band. This increased the 
image problem, which was approached by increasing r.f. 
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selectivity, so that one or more tuned 
r.f. stages ahead of the converter be- 
came common. The 2A7 tube arrived 
as a combined electron -coupled oscilla- 
tor and detector in one envelope, and 
was quickly utilized as a first detector 
as well as a second detector and b.f.o. 
Tube designs flourished and many re- 
ceivers re- appeared in modified form to 
keep up with newer tube lineups. Then 
metal tubes arrived on the scene, to be 
quickly incorporated into receivers of 
advanced design. 

Circuit refinements continued in the 
remaining years of the 1930's. This re- 
sulted in the decline of plug -in coils in 
favor of bandswitching, and communi- 
cations receivers grew to be twelve- to 
fifteen -tube affairs with self -contained 
power supplies. National revised the 
earlier "HRO" and introduced the "NC- 
100," and "NC -200" receivers. Ham - 
marlund had developed the "Super - 
Pro." Hallicraftcrs had been adding the 
numbers, advancing to the "Super Sky - 
rider" designs. 

Pre -War Circuit Features 
Examination of the circuits of good 

communications receivers of the period 
just before World War II reveals many 
features shared by nearly all sets. The 
frequency coverage was usually all - 
band, from broadcast to ten meters, with 
a few versions extended to the lower 
marine bands, or above 30 mc. Two - 
knob tuning involved a multi -band cali- 
brated main tuning dial coupled to the 
ganged tuning capacitor, plus an addi- 
tional vernier bandspread dial for ex- 
panding ham bands or crowded short- 
wave broadcast regions. 

The receiver front -end included 
bandswitching coil assemblies with one 
or two tuned r.f. amplifiers, followed by 
a tuned mixer stage and the high -fre- 
quency oscillator, usually tracking higher 
by the i.f. frequency than the incoming 
signal. Outstanding similarities of all 
designs were the use of 456 -kc. i.f. 
channels, single conversion, and tunable 
h.f. oscillators. Two or three i.f. stages 
were used, with considerable attention 
given to control of the i.f. passband, 
since it determined the over -all selec- 
tivity. Variable i.f. bandwidth was usu- 
ally provided, with the wider band- 
widths established by the amount of 
coupling between i.f. transformer wind- 
ings. 

Sharper selectivity than that afforded 
by transformers alone was added by in- 
cluding a crystal filter in the i.f. path. 
The bridge -connected crystal, series - 
resonant at the i.f. frequency, had a 
parallel resonant notch which could be 
moved about in the passband by means 
of the phasing control. This action was 
useful in reducing interfering beats or 
signals. Being inherently high -"Q," the 
crystal produced a very narrow pass- 
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ELECTRONIC 
ORGAN 

3 Models 
to choose from... 
Concert Model 61200 

Consolette Model 6800 

Spinet Model 6550 

This is the Schober Consolette 

Model with two full 61 -note 

keyboards, 17 pedals and 22 individual 

stops. It is comparable to finished 

organs selling from $1800 to $2500. 

You'll love the rich, thrilling tone of a 
Schober Electronic Organ, and you'll 
love the price, too- starting as low as 
$550. Whichever Schober Organ you 
prefer -there are three brilliant models 
to choose from - you'll happily find it's 
only half the price of a comparable, 
ready -made organ sold in a store. In 
fact, many people who could well afford 
to buy any organ, have chosen to build 
a Schober Organ simply because they 
prefer it musically! You get a full -size 
organ on which you can play classical 
and popular music. Beautiful hand - 
rubbed cabinet ... magnificent sound! 

And you don't have to be an electronic 
genius to build yr ,r own Schober Organ. 
The clear, concise, step -by -step instruc- 
tions make it realistically simple, even 
if you've never touched a .sotderinR iron! 

THE ¿J ` /#eieiP (',91iJI CORPORATION 

43 West 61st Street. New York 23, N. Y. 

IN CANADA: Associated Music Services 
216 Alverna Road 
Richmond Hill, Ontario 

IN AUSTRALIA: The Electronic Organ Co. 
Australia) 

11 Cadow Street 
Pymble, N. S. W. 

Burge Electronics Limited 
Cireycaines industrial Estate 
Bushey Mill Lane, Watford 
Hertfordshire, England 

IN UNITED 

KINGDOM: 

Assemble it gradually if you wish. We'll 
send each kit as needed. That way you 
spend only a small amount of money at 
a time -for example, just $18.94 to start. 
Or you can order all the components of 
your organ to be sent at once, and as- 
semble it in as little as 50 hours! 
Even a beginner can quickly learn to play 
a Schober Organ. You'll soon discover a 

whole new world of music, and endless 
hours of pleasure. Unquestionably, this 
organ is the king of instruments! 
We are so proud of our organs we've 
made a 10" Hi -Fi demonstration record 
we'd like you to hear. Write to The 
Schober Organ Corporation, 43 West 
61st Street, New York 23, N. Y. for your 
copy. The initial cost of the record is $2 
but this will be refunded when you send 
for your first organ building kit. 

MAIL THIS COUPON TODAY 

The Schober Organ Corp., Dept. RN -21 
43 west 61st Street 
New York 23. N. Y. 

Please send me FREE booklet and other liter 
ature on the Schober Organ. 

Please send me the Hi-Fi demonstration rec- 
ord. I enclose $2 which is refundable when 
I order my first kit. 

Name. 

Address 

LCity Zone- State 
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the manual turntable you can play automatically 
A superbly engineered unit developed especially 
for use in high quality music systems for faith- 
fully reproducing high fidelity stereo and mono- 
phonic recordings. Plays single record manually, 
automatically or continuously, and up to 10 rec- 
ords, automatically. Operates at 
four speeds. Has a heavy die-cast 
12 -inch balanced turntable, mass- MIRA 

counterbalanced tone arm and 'feather- touch' 
pushbutton automatic controls. Model 10H with 
hysteresis- synchronous motor, $99.50; Model 10 
with heavy -duty induction motor, $89.50 (prices 
are less cartridge and base). Descriptive litera- 

ture at your dealer, or write to 
Benjamin Electronic Sound Corp., 
80 Swaim St., Westbury, N.Y. 

BEN) AMIN 
CORE 

CIRCLE NO. 105 ON READER SERVICE PAGE 

AMERTRAN PLATE TRANSFORMER 
Primary 105.125 AC. 60 Cy. Secondary 
3100-0.3100 V. AC ß 600 MA 

12 LAVAI Price ea. $75.00 

FILAMENT TRANSFORMERS 
All 110 VOLTS -60 CYCLES unless noted 

S.c. 6.3 V..6 A. 756 Sec. 6.3 V. S A. 51.95 Sec. 6.3 V. 3 A. $1.25 Sec. 6.3 V. 10 A. 2.50 Sec. 6.3 V. A. 1.75 I Set. 6.3 V. 25 A. .75 
Sec. 12.6 V. S A .S 2.95 See. 6.3 S A. 6.3 V 10 A. S V 5 A S 2.95 
Sec. 5 V 52 Amps 116 NV Intl $17.95 
220 V Ori. SeC. 5 V 42 Amps 18 NV In s.1 .514.95 
220 V pri. Sec. 1.6 V 1100 Amps 519.95 
SteD.DOwn Trans. 

220 V to 110 V 60 cy. SOO Watt $10.95 
RELAYS 

COAX RELAY. SPOT Coil 24VDC .,63.95 COAX RELAY. SPOT Coli 110V. AC 60Cy 5.95 
6 VOLT AC DPDT.. .95 
6 VOLT DC OPDT.. .95 
6 VOLT DC 3PST -N.0 .65 
12 VOLT DC OPDT... 1.35 110 V. AC PDT 15 Amp Cant 3.95 P.P. SMSLS 10.000 Ohm. 2.25 Sens. 11.000 Ohm Coll 1 Ma. Ad¡. SPOT 1.95 

SILICON RECTIFIERS 
Ply Current Price 
lOO 500 Ma S .25 
200 500 Ma .30 
400 5 Ma .50 
750 500 Ma .90 
200 750 Ma .30 
400 750 Ma .50 
100 2 Amps .35 200 2 Amps .55 

PIV 
400 
100 
200 
400 

5O 
loo 
200 

Current 
2 Amps 

IS Amps 
IS Amps 
IS Amps 
50 Amps 
50 Amps 
SO Amps 

Price 
51.00 

1.50 
2.75 
3.75 
3.S0 
4.25 
5.00 

BRAND NEW O L CONDENSERS 
50 MrD 2110 .50 2 MFD 211. 0 ir 1.50 2 MFU SIn .50 MCP ': 3.50 ±MFU 11 Yln .60 6 MFD 2300 VI/t' 5.50 mFll 1,1,11 yin .75 2 MFD I111n, VII, 6.2, 

5 niFU VIDI' .80 3 MVO 111111IIII' 8.9. b 
8 men 111 \IIC 95 1 MCP 50110 VDC 

12.95 
10 MFU U Vln' 1.19 2 MFD ' i11, I1,1' 800 12 FD 1, \'IN' 1.50 .5 MFD 731111 SUI' 2.95 

1 1, SIN' .50 1 MrD " ' 6.4. 
2 MFD i 11 SUC .70 2 MFD 7,111 "117.95 J MFD I U SUI' 1.35 2 MFD I,I, 29.95 MrO 10110 s'I.0 1111 1.95 2 MFD 12.5 - 34.50 10 MFD 1 n, SUC' 2.50 1 MFD 15 11111, - 2.00 12 MFD 1111111 VII' 2.95 2 MFD 16.001, - 69.50 
1 MCD 12111, VUI' .5 1 MFD 211,111111 ^ 59.50 I FD 151,1, V' .75 .5 FD 25.11,.11 " 34.95 
2 MFD I - 11 VDI' 1.10 I D _3,nln. ^ 59.99 min 1-.1111 VIM' 1.95 0 11,0 0 . 1.95 8 MVO 1 11 `'UI' 2.95 30 MFD .1.111 AC 3.25 -, I MCD n,11 'IU' .85 

PEAK ELECTRONICS CO. 
66 W. Broadway, New York 7, N. Y., WO -2-2370 
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GREGORY ELECTRONICS 
FALL - WINTER 

SPECIALS 
This is only a partial listing among 
many outstanding values! Use this ad 
as your order blank. 

RCA CMF55 
6/12 volts, Dual Dynamotor 

$LLO 55 watts 30.50m LL 
flea nd tuned to your IrequenCy, 

including antenna 

MOTOROLA 30 -50mc 
T4I.GGs or T41GIA rea 

r 

mount so 6/12v, 30 watt, fully narrow 
banded, complete with all cccea 
:conies, less crystal and antenna. $660[ 
Add 525 for crystals and tuning. L J 

GE 450 -470mc 
$115 4ESI4A 6í12v, less accessories. 

El GE TONE DISPATCH CONSOLE 
10 button, frequency ronge 300. 
3000 cps. 

A COMPLETE SELECTION OF 
GUARANTEED RECONDITIONED 

FM 2 -WAY MOBILE RADIOS 
G -E, RCA, MOTOROLA & OTHERS! 

LOW, HIGH & UHF BANDS 
Write For New 1962 Foll- Winter Catalog 

WANTED ... FOR CASH! 
Late model 2 -way radio equipment 
State price, condition, quality. 

$30 

GREGORY---- 
ELECTRONICS GE 
CORPORATION 1roo, 
110 Route 46 Saddle Brook, N. J. 

Phone PR 3 -7550 
CIRCLE NO. 124 ON READER SERVICE PAGE 

band, which could be widened by ex- 
ternal loading. Hammarlund developed 
one of the more versatile variable- selec- 
tivity i.f. crystal filters which found ap- 
plication in the "Super -Pro" and the 
"HQ -120" series receivers. This used 
steps of resistance loading to widen the 
filter bandwidth. 

With the burden of selectivity rele- 
gated to the i.f. amplifier, the r.f. stages 
functioned mainly to improve the image 
rejection. A single r.f. stage was ade- 
quate to reduce image response on the 
lower tuning ranges, but two stages were 
necessary to even approach satisfactory 
image rejection on the higher bands. An 
image ratio of 20:1 was considered to be 
good at 30 mc. for a receiver with two 
r.f. stages and a 3 -stage 456 -kc. i.f. 

A few additional comments may be 
made concerning other features of typi- 
cal receivers. Separate mixer and h.f. 
oscillator tubes were used for isolation 
of the two circuits. Voltage regulation 
of the oscillator plate supply improved 
the voltage stability, while ceramic in 
coil forms, switch decks, and tube sock- 
ets, together with temperature- compen- 
sating capacitors helped to improve the 
frequency stability. For c.w. reception, 
a b.f.o. at the i.f. frequency was injected 
into the second detector. The a.v.c., ap- 
plied to variable -nu, tubes in r.f. and 
i.f. stages, could be disabled for c.w. 
signals. An "S" meter indicated received 
signal strength by measuring the reduc- 
tion of plate current of an i.f. amplifier 
when the signal -developed a.v.c. voltage 
appeared on the grid. The diode second 
detector was usually followed by a peak - 
clipping diode audio noise limiter which 
reduced the effects of impulse -type noise 
pulses that fed through the audio cir- 
cuits. A few receivers used the Lamb i.f. 
type noise silencer. Audio and r.f. gain 
controls were individually adjustable for 
optimizing operational gains. Few re- 
ceivers tuned above ten meters, so that 
usable signal -to -noise ratios were de- 
termined by external noise on the an- 
tenna, and receiver noise figures of nearly 
10 db were adequate. Mixer noise was 
not a great problem with one stage of 
r.f. gain ahead of the converter. 

Some of the receivers being manufac- 
tured at this time included the "HRO" 
by National, Hallicrafters' "SX -28," 
Hanullarlund's "Super -Pro" and "HQ- 
120-X," the RME "69," the "490" by 
Howard, and others. One or two special - 
purpose receivers had appeared to reach 
beyond ten meters. Tuning ranges went 
from 27 to as high as 145 me. with acorn 
tubes in capacitively tuned front -ends. 
Such specialized communications receiv- 
ers were the National "NHU" and the 
Hallicrafters Model "S -27." 

This was the state of communications 
receiver design when the years of World 
War II began for the United States. 

(Concluded Next Month) 

ELECTRONICS WORLD 
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why take hourclo troubleshoot when 

PHOTOFACE does it for you in minutes 
IF YOU'RE NOT NOW A PHOTOFACT LIBRARY OWNER,YOU'RE 

MORE THAN PAYING FOR IT IN THE TIME YOU LOSE 

HERE ARE JUST A FEW OF THE DOZENS OF WAYS PHOTOFACT SAVES YOU TIME 

FIELD SENYICiNO No 

aN 
L t7. , 

DISASSEMBLY INS 

IV CKASIM 111,101, 

CirculTrace saves countless 
hours of foil tracing time. This 
exclusive Sams system pin- 
points junctions and test 
points on schematic and 
printed board. 

Field Servicing Notes spell 
out locations of adjustments 
for speedy "in home" serv- 
icing. Saves time spent in 
hunting for hidden ad- 
justments. 

Clear Parts Symbols with val- 
ues and associated informa- 
tion are shown plainly on the 
schematic -no time wasted 
in cross -reference "look -up." 

Full Photo Coverage of the 
actual equipment makes 
identification of all compo- 
nents and wiring easy -you 
can see everything. 

Disassembly Instructions, 
step -by -step, help you re- 
move difficult chassis, sub - 
chassis, and assemblies in 
minutes. 

TUBE PLACEMENT 

PM/ Not 
pp xo7 

au CON SINnONG 

Famous Standard Notation 
Schematic saves valuable 
hours -always uniform, ac- 
curate, complete for every 
model. 

Tube Location Guide enables 
you to locate and replace 
proper tubes in seconds -a 
big time -saver on most re- 
pair jobs. 

Waveform actual photos are 
shown on schematic for quick 
comparison of patterns on 
your scope. No time wasted 
in guesswork. 

Terminal Identification 
saves you time; transformer 
and coil terminals quickly 
identified by color code or 
basing diagram shown on 
schematic. 

Dial Cord Stringing instruc- 
tions save you up to an hour 
or more of time and head- 
aches on a single job. 

OWN THE TIME -SAVING, PROFIT -MAKING PHOTOFACT LIBRARY 

THIS EASY -BUY WAY 

November, 1962 

The PHOTOFACT Library more than 
pays for itself from the first day you put 
it into your shop. It gives you instant 
time -saving help on more than 52,000 
listings of TV, radio, hi -fi and other home - 
entertainment equipment - virtually any 
model made since 1946. You can own a 
PHOTOFACT Library this special Easy - 
Buy way: 

NO INTEREST 
NO CARRYING CHARGES 
ONLY $10 DOWN 
UP TO 30 MONTHS TO PAY 

You get FREE file cabinets with your 
PHOTOFACT Library -so you have all 
you need for time -saving, money- making 
service work right at your fingertips. Get 
the full PHOTOFACT Library details today. 

CIRCLE NO. 151 ON READER 
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TUNE FAILURE CHE 

ALIGNMENT all 

Exact Terminal Connections 
are indicated -no need for 
trial- and -error methods -a 
real time -saving feature. 

Tube Failure Check Charts 
spell out probable tubes re- 
sponsible for failure -no 
need to waste time studying 
circuitry. 

Unique Alignment System 
eliminates guessing; you get 
complete instructions with 
response curves, how to con- 
nect test equipment, proper 
adjustment sequence. 

Auto Radio Removal instruc- 
tions show you step -by -step 
procedure for removal of 
even the most complicated 
models -a big time -saver. 

Alternate Tuner Data -sep- 
arate schematics, alignment 
data and parts lists are pro - 
vided-no time wasted inter- 
preting various tuner ver- 
sions. 

You'll find dozens of other invaluable time -saving 
features in PHOTOFACT. Own the complete Library 
-so you can put your hands instantly on all the 
quick help you need for any job on your bench ! 

Start a Standing Order Subscription 
today -keep up with current model 
output! See your Sams Distributor 
for full details or send coupon now. 

HOWARD W SAMS 8 CO., INC. 
Howard W. Sams & Co., Inc., Dept. 5 -L2 
4300 W. 62nd St., Indianapolis 6, Indiana 

Send full information on Easy -Buy Plan 
û Enter my Photofact Standing Order Subscription 

My Distributor is 

Shop Name 

Attn 

Address 

L. 
City Zone State 
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NEW (16th EDITION) 

RADIO HANDBOOK 

- clear, concise theory 
...extensive new 
data for designing, 
building, and operating 
radio equipment 

In the latest "Radio Handbook," you get 
comprehensive data on every subject listed 
below, plus original new design and 
construction articles. The 16th Edition is 
thoroughly revised, and brought abreast 
of the latest in technical progress. 
Broadest coverage in the field ... com- 
plete information on building and operating 
a tremendous variety of high -performance 
equipment items. All data clearly indexed. 
805 pages, all text, with hard covers. 

$9.50 Book 74-161: 

at your distributor 
CONTENTS INCLUDE: AC & DC Circuits VT 
Principles Transistors & Semiconductors VT 
Ampls High Fidelity RFVT Ampls Oscillo- 
scopes Special VT Circuits Radio Receiver 
Fundamentals Energy Generation R -F Feedback 

Amplitude Modulation FM & Radio Teletype 
Transmission Sideband Transmission Trans- 
mitter Design TV & BC Interference Transmit- 
ter Keying Radiation, Propagation & Transmis. 
sion Lines Antennas HF Antenna Arrays 
VHF & UHF Antennas Rotary Beams Mobile 
Eqpt. Design & Install. Receivers & Transceivers 

Low Power Transmitters & Exciters HF Power 
Ampls Speech & AM Eqpt. Power Supplies 
Workshop Practice Electronic Test Equipment 
Radio Mathematics & Calculations 

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 
"9T0" Electronic Keyer 

L ATEST 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 TVI producing problems. 

errd., from your terraria al «beak part. dklbbuler. 

li hr r 

remittance .. 
EDITORS and ENGINEERS, Ltd. 

Ciay mrwu n. , -<., If. 
,r . , ''c no 1",od 

from N. M. Snyder Co.. Ì4o Po1 Iba. 6o.. PI P. 16. 
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YOUR COPIES OF 
ELECTRONICS 

woes t.s 

ARE VALUABLE! 

Keep them neat ... clean , o 0 

ready for instant reference! 
Now you can keep a year's copies of ELECTRONICS WORLD in a rich -looking leatherette file that makes 
it easy to locate any issue for ready reference. 
Specially designed for ELECTRONICS WORLD. this handy Ole -with its distinctive, washable Elver 
cover and 16 -carat gold leaf lettering -not only looks good but keeps every issue neat, clean and 
orderly. 
So don't risk tearing and soiling your copies of ELECTRONICS WORLD -always a ready source of valu- 
able Information. Order several of these ELECTRONICS WORLD volume files today. They are $1.50 each, 
postpaid -3 for $7.00, or 6 for $13.00. Satisfaction guaranteed. or your money back. Order direct from: 

JESSE JONES BOX CORP. 
Dapt. EW (Established 1843`, Box 5120, Philadelphia 41, Pe. 

68 CIRCLE 

Delay -Line Nomograms 
(Continued front page 35) 

signing a delay line, the procedure is to 
select values of total inductance and 
capacitance, then divide those totals into 
the number of sections necessary to give 
the desired quality factor. 

An Example 
This example will help explain the 

use of the nomograms. Suppose it is de- 
sired to have a total delay of 2 µsec., 
a rise time of 0.2 µsec., and a character- 
istic impedance of 600 ohms. First, we 
refer to the nomogram in Fig. 3. 

On Fig. 3, locate 2 µsec. on the "Time 
Delay" scale and 600 on the "Imped- 
ance" scale. Draw a straight line through 
these points and where that line crosses 
the other scales, it will give the required 
values of inductance and capacitance 
as 1.2 millihenrys and 3200 µµf., re- 
spectively. 

Use Fig. 2 to determine the number 
of sections required. Locate 2 ',sec. on 
the "Time Delay" scale, 0.2 µsec. on the 
"Rise Time" scale, and draw a straight 
line through these two points. At the 
middle scale the line indicates that 25 
sections are required, therefore each coil 
should have an inductance of 48 micro - 
henrys and each capacitor should have a 
value of 128 (nearest standard value of 
130) µµf - 

This basic section of 48 microhenrys 
and 130 µµf. can be used to make small 
corrections to the total delay. Each sec- 
tion contributes a delay of 1/25 of the 
total, or 0.08 psec. and sections can be 
added without affecting the character- 
istic impedance of the line, because the 
ratio of L to C will remain unchanged 
as sections are added. 

L.V. POWER -SUPPLY HINT 
By GUY D. AMORE 

OCCASIONALLY a technician will 
work on a TV set with a faulty non - 

fused low- voltage power supply having 
one or more of the following bad com- 
ponents: a shorted rectifier tube, bud 
filter capacitors, had transformer, or even 
"B+" shorted to ground. 

Any one of these shorted components 
or conditions can cause an excessive 
amount of current flow in the low -voltage 
primary and secondary circuit. The result 
would he severe damage if the set isn't 
turned off. 

In order to avoid any possible unfore- 
seen damage, the author has incorpo- 
rated a fuse in series on the cheater cord. 
This fuse will handle the average TV set 
power input of 250 to 275 watts. The in- 
rush current will not blow the fuse. If 
any one of the above tond ' exists the 
fuse will blow, \ hen this happens, investigate the set 
for a faulty low -voltage power supply. 
The fuse holder is a Bussuran Type HKP 
with a 3 -amp "Sao -Bio" fuse. 
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freeSEND TODAY FOR 

YOUR MONEY- SAVING 

464 -PAGE 

/ILL /ED 
1963 CATALOG 
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Your Money Sack 

tpracp°^ OuarantMd °' 

a 

mail 

now 

SEND FOR IT NOW! 

WORLD'S LARGEST ELECTRONICS CATALOG 

BIGGEST SELECTION BIGGEST SAVINGS! 

satisfaction guaranteed or your money back 

NO MONEY DOWN: 
NOW MORE BUYING POWER WITH 

YOUR ALLIED CREDIT FUND PLAN 

SEE 
OTHER 

SIDE 

For your FREE 1963 
ALLIED Catalog, fill in 
card, detach and mail. 
(Please give second card 
to an interested friend.) 

SEND 
CARD 
TODAY 

mail 
now 
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0 
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SEND 
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YOUR 464 -PAGE 

1.111/Fil 
1963 CATALOG 

F b.CI LL/ED 
ELECTRONICS 

for everyone 

1 MIMI 1963 
i254Pim A 
......-. .-. 

WORLD'S LARGEST BIGGEST SELECTION BIGGEST SAVINGS 

1963 knight -kits® 
Over 100 great do -it- 
yourself kits: Hi -Fi, 
Hobby, Intercom, Am- 
ateur, Citizens Band, 
Instrument -savings up 
to 50%. 

Stereo Hi -Fi 
Complete selection of 
components and sys- 
tems; latest All -Tran- 
sistor equipment and 
Stereo Multiplex FM. 

Tape Recorders 
Complete recorders, 
tape decks, recording 
and pre- recorded tapes 
at big savings. 

0 
0 

m 
CA 

m 
ÁI 

z 

m 

0 

-, 

Citizens Band Radios 
Latest 2 -way radio -no 
exam required -com- 
plete selection of top - 
value CB equipment, in- 
cluding Walkie- Talkies. 

Transistor, FM -AM Radios 
Best buys in all types of 
compact transistor 
radios, including quality 
FM -AM portables. 

Ham Station Equipment 
Largest selection of 
receivers, transmitters, 
antennas- everything in 
Ham station gear. 

PA Systems & Intercoms Top values in Power Tools, Soldering Guns, Hardware 
Biggest selection of TV Tubes, Antennas; Parts, Tubes, Transistors, Books 

411) 
Phonographs & Records 

Big values in phono - 
graphs; latest stereo 
portables; famous - 
brand records at amaz- 
ing discounts. 

Test Equipment 
Save on every type of 
instrument for home or 
professional use -all 
leading makes available. 

satisfaction guaranteed or your money back 
NO MONEY DOWN: Now! More Buying Power with Your Allied Credit Fund Plan' 

Free MAIL CARD TODAY YO 3 ALLIED CATALOG 

AND GIVE THIS CARD TO A FRIEN 
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Smaller than a pack of cigarettes, this supply is ideal for stay -at -home portables. 

MINIATURE POWER SUPPLIES 
By PAUL S. LEDERER 

Small size is achieved by dropping line voltage 
with capacitor and by using transistor transformer. 

MANY construction articles are 
published nowadays covering 
equipment using transistors. 

Typical examples are small radios, 
timers, two -terminal oscillators, crystal 
oscillators, unijunction transistor me- 
tronomes, intercoms, and other devices. 
Because of the low voltage and current 
requirements of these devices, batteries 
are frequently used as the source of 
power. Of course batteries are always 
used if the equipment is portable. But 
quite often these and other transistor- 
ized devices are designed for use in one 
location where a.c. power is available 
Under these circumstances, a line -pow- 
ered supply is the most practical since 
batteries have a limited shelf life and 
frequently must be replaced despite 
little use. Often transistor radios are 
used for long periods of time in kitchens 
and recreation rooms; under these con- 
ditions, their cost of operation will be 
much lower when they are line -powered 
rather than battery -powered. 

The power supplies described here 
for transistor equipment are not ex- 
pensive (about $6 for either), they are 
small (2%, "x2', "x % "), and they 
completely isolate the equipment from 
the power line. Their output power is 
somewhat limited but this has been the 
compromise for small size. While not 
suitable for all transistor devices, they 
are useful for many. 

A transformer's core must be big to 
prevent saturation when large amounts 
of power are to be transferred from the 
primary to the secondary. As a result, 
power supplies that step down the line 
voltage and isolate equipment from the 
line are often quite bulky. If less than 
the full line voltage were applied to 
the primary winding, there would be 
less chance of the core saturating and, 
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as a result, a smaller core could be 
used. The first solution to this problem 
is to use a dropping resistor in series 
with the primary of a stepdown trans- 
former. This will prevent saturation but 
the output voltage will be low. Instead 
of using a transformer with a large 
stepdown ratio (some power supplies 
use a 117 -v. to 6.3 -v. filament trans- 
former which is a ratio of 18.5:1), these 
supplies use transformers with smaller 
ratios such as 5 :1 or 3:1. However there 

Ng. 1. Schematics of the power supplies. 
CI SRI + 

taD TI Yet. 

117V.A.C. 

117 V.A.C. 

C4 

Ri 

(61 

R, -3000 ohm, r/s m. res. 
Rs- 20,000 ohm, y= m. res. 
C,-.5 4., 200 v. capacitor 
C,-250 et., 12 v. elec. capacitor 
C,1-.25 4.. 200 v. capacitor 
C1 -1.0 et., 200 v. capacitor 
C,. C.-25 4., SO v. cire. capacitor T,- Transistor interstate trees. pri: 1500 

ohms, sec: S00 ohms (Staecor TA -28 or 
equiv.) 

Tr- Transistor driver trans. prl: 1000 ohms, 
sec: 200 ohms (Sidecar TA -S or equiv.) 

CR,, CRI- Germanium diode (1N34) 
SR,- Silicon rectifier, 400 p.l.v., 200 ma. (Is- 

terwatioeal Rectifier 2R4 or egeiv.) 

Ask yourself 
do you have the time to fool around 

drilling, sawing, filing ... trying to make 
a "Universal" replacement tuner fit in 
place of the original? Do you have all the 
expensive instruments and equipment to 
complete the alignment so essential after 
each tuner repair or replacement? Can you 
spare the time repairing and adjusting your 
own TV tuners and can you charge enough 
to justify the time spent? 

A Castle Overhaul eliminates 
every one of these problems. 

Castle replaces all defective parts (tubes 
and major parts are extra at net prices) 
and then aligns your tuner to the exact, 
original specifications. Simply send us 
your defective tuner complete; include 
tubes, shield cover and any damaged parts 
with model number and complaint. 

ALL MAKES ONE PRICE 

VHF' TUNERS 
UHF TUNERS 

UV COMBINATIONS 995 
UV combination tuner must be of one piece construc. 
tion. Separate UHF and VHF tuner with cord or gear 
drives must be dismantled and the defective unit 
sent in. 90 Day Warranty. 

Send for FREE Mailing Kit and complete details 

CASTLE 
TV TUNER SERVICE, INC. 

Check Map for the 
Castle Center Serving You. 

í 

5717 N. WESTERN AVE., CHICAGO 45, ILLINOIS 
653 PALISADE DR., CLIFFSIDE PARK, N.J. 
CANADA: 136 MAIN ST.. TORONTO 13, ONTARIO 

Pioneers in TV Tuner Overhauling 
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L 

MFD. 
BY 

TOPS in QUALITY ... LOW in PRICE! 
Over 40 years of electronic research and development 
by DeWald, pioneer in high fidelity tuner and amplifier 

and electronic production, has resulted in components of the highest quality 
at the lowest possible cost! 

HI -FI STEREO MULTIPLEX 
AM -FM TUNER R1103 

Sensitivity: FM: 3 Microvolts for 20 DB Quiet- 
ing. AM:75 Microvolts Loop Sensitivity. Re- 
sponse: FB:IDB 20- 20,000 f1 

C.P.S. Hum Level: 70 DB 11 List 
below 1 volt. 

C.P.S. A.M.: 2 DB 20 -5,000 95 

I I Case 
incl. 

CITIZENS BAND 
"RADIO- PHONE" TRANSCEIVER 

De WALD 
MODEL R 1050 

RADIOPHONE 

CITIZEN BAND TRANSCEIVER 
6 crystal receive channels 6 

crystal transmit channels Tun- 
able no -drift receiver on all 23 
channels Push -to-talk micro- 
phone Built -in new NuVistor L/List 
low noise front end. 

95 

A Successful Formula! C + Q + E = DW Q ... highest possible Quality 
C ... lowest possible Cost E ... over 40 years Experience 

Write for Brochure and Name of Your Nearest Dealer 

Made by... UNITED SCIENTIFIC LABORATORIES, INC. 
35 -13 37th AVE., LONG ISLAND CITY 1, N.Y. 

Also Mfr.'s of DeWald HI -FI Stereo Components and FM Radio 
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J 

Quick -Wedge" 

SCREW-HOLDING 
SCREWDRIVER 

DOUBLE BLADES 
DO DOUBLE DUTY 

NEED A 
110 VOLT 

A.C. OUTLET? 
In CAR, BOAT or TRUCK, 

YOU HAVE IT WITH A 

Now 
start 
and drive 
screws at 
twice the speed! 
Tough, efficient, useful Quick- 
Wedge reaches into tight 
spots with the screw firmly 
gripped inside the screw slot. 
Unique double blades tightly 
wedge, hold & drive screws 
without marring screws or 
work. 
Unconditionally guaranteed. 
14 Sizes. Try one today! 
Or write 

KEDMAN COMPANY 
P O BOX 267 SALT LAKE CITY. UTAH 
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POWER 
INVERTER 

Actually gives you 110 volt, 60 

cycle A.C. from your 6 to 12 volt 
D.C. battery! Plug inverter into 
cigarette lighter, and operate 
lights, electric shavers, record 
players, electric tools, portable TV, 

radios, testing equipment, etc. 

Models from 15 to 300 $, 
Z 

95 
watts, priced as low as LIST 

See Your Electronic Ports Dealer or Jobber, or Write. 

COMPANY 
1058 RAYMOND AVE. 
ST. PAUL 9, , MINN. M 

In Canada. ATLAS RADIO CORP. LTD. - Toronto. Ont. 
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would still be a drawback : the voltage 
dropped across the resistor will dissi- 
pate power and this means heat. To 
prevent heat the line voltage is dropped 
with a capacitor, an impedance with 
practically no internal heat -dissipating 
resistance. When a capacitor is used 
to drop the line voltage to a low enough 
value to prevent core saturation, a very 
small line -isolated power supply for 
transistorized devices is feasible. 

Construction 

Two supplies built with these design 
considerations are shown in the photo- 
graphs. The smaller one (Fig. 1A) was 
designed to power a small transistor 
radio (Emerson 888) which uses four 
penlight cells. The power consumption, 
according to the manufacturer, is 7 -40 
ma. at 6 volts. Good volume was ob- 
tained on most stations with the volume 
control full up and the set drawing 9 

Layout of the larger power supply's parts. 

ma. at about 6 volts. In this supply, 
the series combination of a .5 -pf. paper 
capacitor and the primary winding of 
a tiny transistor interstage transformer 
is across the a.c. line. The output from 
the secondary is half -wave rectified by 
a silicon diode. Filtering is accomplished 
by a 250 -pf., 12 -volt electrolytic. A 3000 - 
ohm bleeder resistor, whose function is 
to protect the capacitor against high, 
no -load voltages, completes the circuit. 
Where space permits, the use of a 25- 
volt capacitor is recommended. The out- 
put voltage and current capabilities of 
this supply are shown below: 

The ripple voltage ranges from about 
80 mv. r.m.s. at low currents to 200 

D.c. 
Output Voltage 

Output Current, 
Ma. 

9.6 1.0 
8.8 2.0 
7.6 3.9 
7.1 6.0 
6.3 7.5 
5.4 9.5 
4.8 11.0 
4.1 13.0 
3.1 16.0 

mv. r.m.s. at high currents. However, 
due to the relatively poor low- frequen- 
cy response of most portable transistor 
radios, the ripple is barely noticeable. 

The second supply (Fig. 1B) was built 
with a transistor driver transformer 

ELECTRONICS WORLD 
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your guide toWHAT 
to buy in hi -fi equipment and 

WHERE buy it 

STEREO HI -FI 
DIRECTORY. 

The 1963 STEREO /HI -FI DIREC- 
TORY gives you prices, illustrations 
and performance data on virtually 
all the stereo and monaural equip- 
ment on the market today. There are 
180 pages of buying information for 
your use: over 1500 components 
from 170 manufacturers! 

PLUS FEATURE ARTICLES: 

Questions and Answers on FM 

Stereo 
How to Select a Tape Recorder 
What is Component Hi -Fi? 

How to Select an FM Tuner 

AND THESE SPECIAL LISTINGS: 

All FM- Stereo (Multiplex) stations 
on the air as of September, 1962 

All hi -fi dealers in the U. S. 

The 1963 STEREO /HI -Fl DIREC- 
TORY is indispensable as a guide to 
the entire hi -fi market. Now on sale 
at your favorite newsstand -or order 
below with the handy coupon. 

Retail Sales Division EW112 
Ziff -Davis Publishing Co. -Dept SD 
One Park Avenue 
New York 16, New York 

Please send me a copy of the 1963 
STEREO /HI-FI DIRECTORY. I enclose 
$1.00, the cost of the DIRECTORY, plus 
100 to cover mailing and handling charges. 
(Canada and foreign countries, $1.25 plus 
100 postage.) 

NAMF 

ADDRESS 

CITY 

ZONE STATF 
(Add 3% sales tax if N.Y.C. resident) 

with a capacitance of 1.25 -µf. (1.0 -µf. 
and .25 -sf. paper capacitors in parallel) 
in series with the transformer second- 
ary (used as the primary here) which is 
connected across the line. The output 
of the primary (used as the secondary) 
is connected to a full -wave voltage 
doubler consisting of two 1N34 diodes 
and two 25 -4. 50 -volt capacitors. A 
20,000 -ohm resistor serves as the bleed- 
er. The circuit was designed for devices 
requiring a higher d.c. voltage than 

D.c. 
Output Voltage 

Ma. 
Output Current, 

44 0.7 
38 1.8 
30 3.1 
27 3.9 
23 6.0 
19.5 7.0 
16 8.5 
13 9.5 
9.5 10.5 
6.5 11.0 

could be delivered by the first supply. 
The output capabilities of the larger 

supply are shown below. 
The ripple is about constant at 500 

mv. r.m.s. throughout the output range 
of this supply. 

UNUSUAL AUDIO 
SERVICE PROBLEM 

By GREG OSGOOD 

THE complaint was a constant squeal 
audible in a bat kg I- sic sys- 

tem. The service call was to the funeral 
1 in whirls the system was used. 1'hu, 
began a merry chase that ended in an un- 
usual section of an audio amplifier. The 
osciIh ded ragged, was in the 
reg of four or five thousand cycles, 
and was loud enough to be very annoy- 
ing A Viking tape deck was being fed 
into an Alter -Lansing amplifier, with the 

put distributed to several speakers 
throughout the building. 

On -the -spot tube substitution and 
changes in lead dress at the amplifier in- 
put (s' e the cost ill seemed to be 
originating at the amplifier) made no 
difference in frequency or level, so the 
amplifier was brought to the shop. 1)e- 
coupling filters and cathode bypass ca- 
pacitors were checked, but they were 
quickly eliminated fr suspicion. The 
next step was a check of lead dress. A 
wire was prodded here, and there, then 
there -and touching the last one 
changed the frequency of the squeal. 
This lead was followed up through the 
chassis until it lead, of all places, to the 
pilot light: 

Yes, that was it: a neon pilot lamp in 
the `111+" output. Removing the lamp 
stopped the oseill , and a new re- 
placement worked just fine. At this point, 
troubles! tirtg had ended and theoriz- 
ing began Evidently a change in the 
characteristics of the neon lamp had 
caused it to act as a relaxation oscillator 
together with other constants used in 
this applieat' . 

This was the only ease in which such 
a problem had been encountered, but 
several manufacturers use a similar ar- 
rangement -and it takes much less t' 
to try : her pilot lamp than to trouble- 
s) a chassis. A 

FOR THE ULTIMATE 
IN AUDIO TAPE 

RECORDING 

agn e cord 
... Known and used the world 
over to satisfy the most 
demanding requirements for 
performance and reliability 
in audio recording and repro- 
duction. 

728 STEREO 
The professional 

standard. 71/2 and 
15 ips. Superior 

performance 
in all areas. 

748 STEREO 
The Olympian ... 

champion of 
recorders. 33/4 and 

71/2 ips. 4 -track play 
and record. 

THE PT 6 

The rugged, reliable 
"Workhorse" of the 
broadcast industry. 

THE P 75 
"The Editor" ... 

includes all of the 
capabilities of the PT 

6 plus extended 
performance and 

utility. 

THE M 90 
"Mighty" in all 

performance 
characteristics. 

Magnecord's finest 
tape instrument. 

Represented by leading audio 
dealers and industrial elec- 
tronics distributors. Write 
today for additional informa- 
tion regarding your specific 
requirements. 

WRITE TODAY FOR 
MORE INFORMATION 

MAGNECORD SALES DEPARTMENT 

MIDWESTERN INSTRUMENTS 
P. 0. BOX 7509 TULSA 35, OKLAHOMA 
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BOGEN! 
WORLD'S LARGEST 

SELLING P.A. 
AMPLIFIERS 

highest reliability 

most features 

sa 
yaa,¡Od 

broadest line 

most acceptance 

best value 

field proven 

finest fidelity 

modern styling 

longest life 
(Write for free P. A. file.) 

BOGEN LEAR SIEGLER. INC. 
COMMUNICATIONS DIViS1011 

bi s a w tl rARAMUS. N. J. 

CIRCLE NO. IRS ON 
74 

SERVICE PAGE 

Radio & 
TV News 

Events in the Service Industry 

WHEN television was young, it was 
common for the same dealer to 

sell and service the sets. As small dealers 
found they could not compete against 
large- volume retailers, either in price or 
in making available a wide range of 
models to choose from, many began to 
emphasize the service end of the busi- 
ness. A plan now being tested in selected 
market areas by General Electric, if it 
works out well, may help restore the role 
of the independent establishment with 
respect to set sales. 

The dealer's profit position is im- 
proved by the elimination of two prob- 
lems, delivery and inventory. The G -E 
district branch provides a display of ma- 
jor appliances for the dealer's floor, in- 
cluding stereo and TV. Deliveries are 
made on order out of district stock. 
Dealers carry no inventory and save the 
cost of transporting merchandise from 
warehouse to customer. The progress of 
this experiment will bear watching. 

Function of Service 
On another front, a C -E official ex- 

presses a notion whose reception is less 
cordial. John H. Miller, manager of 
product service, sales, and training, is 
quoted as saying that the primary ob- 
jective of radio and TV service is to sup- 
port the sale of new products. This may 
be entirely correct from the viewpoint 
of a manufacturer, whose foremost con- 
cern is to build confidence in his brand 
name. However, "TSA Service News" 
(TESA -King County, Washington), 
demurs: "We thought the primary ob- 
jective of service was to please the cus- 
tomer (by giving him the service) he 
has a right to expect." 

"TSA News" goes on to point out that, 
at the heart of this basic disagreement is 
an important difference in philosophy 
between independent service and the 
manufacturer. The former, accountable 
to the set owner only, is most closely 
oriented toward protecting the custom- 
er's investment, rather than the manu- 
facturer's. From the broader consumer 
viewpoint, it would be hard to find a 
better justification for the perpetuation 
of an independent service industry than 
this distinction. Its logic, however, is not 
widely appreciated. 

K. C. License Upheld 
In a matter that has long been the sub- 

ject of legal contention, Jackson County 
Circuit Court Judge Harry A. Hall has 
ruled the Kansas City ordinance for li- 
censing TV and radio service dealers 

Genuine "No- Noise" 
Products 

BRAND NAME QUALITY MEANS 
MORE Effective 
PROTECTION 

No -Noise 
VOLUME CONTROL and 
CONTACT RESTORER 

Scientllleally formulated to 
tu nrieate. store. pro- 

tect. a NOT 
a 

carbon tot solution. 
Netto Servicemen 

sloo 
2 oz. 
bottle 

s 225 
6 oa. 

spray can 

NO Noise 
TUNER -TONIC 

with PERMA -FILM 
A no -tacit, no inflammable 
formula to clean. restore. lubri- 
tate 

11 tuners. including water 
a type. Use for TV. radio and FM. 

Just a little goes a long wayl 

sal 
can 

$325 

Servicemen 

A 

ELECTRONIC CHEMICAL 
new formula 

EC -44 
A must tar all eleCtriCal < -cleans. lunric.nes. Condit ans 
and a little does a lot! 

6 oz. 
can 

S 350 

FREE S" PLASTIC Push Button Assembly wit. ALL Electronic Chemical products. 
Pin Point Precision) won't Cause Shorn! 

LECTRONIC CHEMICAL CORP. 
813 Commune paw Avenue Jersey City 4, N. .1 
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The Battery That's Used in Guided Missiles Now 

Released as Government Surplus 
For Photography, 
Aircraft, Modals, 
Searchlights, 

$'95 Paea. sl- 

Radies, eft. Paid 
Sintered -plate Nickel -Cadmium alka- 
line storage batteries designed for 
"NIKE" Missile and now surplus. A 
lifetime battery with no known limit 
of service (over 5000 recharges on 
test without loss of capacity 1. Other 
features: Virtually Indestructible. com- 
pact & lightweight withstands heavy 
shock and vibration. Flat voltage 
curve during discharge retains charge 
year or more. high discharge rate up 
to 50 amps. for this cell. no corrosive 
fumes to harm clothing or equipment, 
spill -proof construction, discharge in 
any position, indefinite storage with- 
out deterioration, operates in tempera- 
tures -60' F. to +200- F. Each cell 
is approx. 4 ampere hour capacity. 
Nominal voltage per cell is 1.2 volts. 

A 6 V. battery requires 5 cells. I Cell size 6" H. x 2^ 
W. x Vs" T. Wt. 8 oz. ea. Uses Potassium- Hydrox- 
ide I30 ^e I electrolyte. Negligible loss during life- 
time service. Add only distilled water once a year. 
A fraction of Government cost. 
Used Tome Cols S ss ea. Postpaid 
Brood Now Cells .............2.93 oa. Postpaid 
Other sintered 1.25 V. cells available with transpar- 
ent cases -10 amp hr. cell size 4':," h. x 23,.l" w. 
x 1 -3/16^ d. Wt. It /. lbs. New $10.00 ca. 
32 amp. hr. cell size 9^ h. z 5" w. x 1" d. Wt. 3t/ 
lbs. New $17.00 ea. 
6 amp. hr. cell size 4t /z^ h. x 2 1q^ w. z ?a" d. 
Used test cells $2.95 ea. 
Other 1.25 V. Nickel cells with steel cases -30 
amp. hr. (Aircraft) size Bt /z" h. x 3" w. x lt'l," d. 
Wt. 31/4 lbs. (No refilling necessary I. USE these 
cells for engine starting batteries in aircraft, ma- 
rine, auto. and construction equip. Unused cells 
$6.00 ea. (Shipping not prepaid). 
30 amp hr. (refillable) Edison Nickel -Iron for lab- 
oratory use. Size 8s'," h. x 51 /" w. x 21 /e" d. Wt. 
8 -2/3 lb. Used but guaranteed good $5.00 ea. 
(Shipping not prepaid). 

WATER ACTIVATED BATTERIES 
High output lightweight batteries for emergency, 
models. heated clothing. etc. This battery is put 
In service by merely dunking In water and then 
connecting to load will give full output after about 
five minutes for approx. seven hours and then is 
expended. Mfdg for the govt. at more than 10 
times these prices. 
Walton. Max. CarrnM Wt. Privo 
11/4 V. 3 amp 2 pi. $1.50 4.. V. a/, amP 5 oz. $1.50 
45 V. 40 ma. 6 or. $1.50 
90 V. 40 ma. 12 o= $2.95 
120 V. 40 ma. 1 Ib. $3.95 
13S V. 40 ma. 1 Ib. 63.95 
NIgh r eurront drains may be obtained at a sacrifice 
W time of ow. Shipped prepaid 

ESSE RADIO CO. Battery Div. 
40 W. South St., Indianapolis 25, Indiana 
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"legal and valid in all respects." His de- 
cision confirmed that "the city has the 
right and duty to enact ordinances for 
the public welfare.... The evidence 
shows that the repair and servicing of 
radio and television equipment require 
technical knowledge and special skill 
and, in general, come within the jurisdic- 
tion of the public authority to license 
and supervise in the interest of the pub- 
lic welfare." 

Judge Hall also took note of the "al- 
most identical ordinance" in effect for 
many years in Detroit, Mich., and the 
fact that it also withstood a court test. 
Attorney for the plaintiffs in the Kansas 
City action says that the fight is not be- 
ing abandoned and that, if necessary, it 
will go to the state's highest court. The 
general feeling, however, is that the law 
is on the hooks to stay. 

Pay TV and Service 
Present course of the experiment in 

subscription TV on channel 18 (WHCT) 
in Hartford, Conn., should be hearten- 
ing to independent service. By and large, 
service interests have opposed toll -TV 
as providing manufacturers with an ex- 
cellent weapon (the decoder attachment) 
for taking over service of the entire sys- 
tem, including the set, on a captive basis. 
Manufacturers, on the other hand, have 
repeatedly avowed that their intentions 
are pure. So far, all claims and charges 
have been entirely theoretical. 

In Hartford, specially trained teams 
are installing the Zenith -developed de- 
coders on behalf of the station, affiliated 
with RKO- General. The men have strict 
instructions not to repair any sets. If a 

set is not in good shape, the device is not 
installed and the owner is instructed to 
contact his own TV service technician 
for repairs. Says WHCT station manager 
Charles O. Wood, "Half the people ini- 
tially rejected because their sets weren't 
working properly have had them fixed." 

From this, John Pinto, vice- president 
of RKO- General, is able to conclude: 
"We think we're creating business for 
servicemen." Concerning the decoders, 
which continue to be owned by the pay- 

. TV firm and which may take half an 
hour or more to install, he says, "This is 

a complicated, uneconomic process. 
Here we think we're relieving service- 
men of a lot of non -profit business." 
Rental fees for the unscramblers are in- 
tended to cover any service that may 
have to be performed on those devices 
only. 

Earlier statements from Zenith, which 
is advising on the manner in which the 
decoders are to be handled, indicated 
that, at some future time, it might be 
possible to train and authorize local, in- 
dependent dealers to work with the de- 
coders. In any event, the promised 
"hands off" policy on the TV sets seems 
to be in force. 
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Kerchunk! 
new sound of safety 

Kerchunk is the sound made by the heavy duty 
magnet on the back of a Sonotone CB Cera- 
mike as it mounts firmly, securely to your 
car's dashboard. 

Kerchunk says: "Message to home base com- 
pleted easily, safely." 

Kerchunk means no more groping when you 
return your mike to its dashboard mounting 
bracket, no need to take your eyes off the road. 

Responsible for this boon to those who rely 
on CB or mobile communication, from car 
or truck, is an important Sonotone develop- 
ment called "Magnet Mount." A heavy duty 
magnet on the back of Sonotone Ceramike 
mobile communications Models "CM -30M" 
and "CM -31M" lets you place the mike almost 
anywhere on or around the dashboard. Further, 
Magnet Mount eliminates the need to drill 
holes for dashboard mounting brackets. 

The Ceramikes have far more to recom- 
mend them than just this amazing 
mounting device. The quality- engineered 
mobile communications models, 
"CM -30M" and "CM -31M," provide 
loud and clear reception. Inherently 
immune to extremes of temperature and 

humidity, they will operate even if immersed 
in water. The ceramic transducer is neoprene 
encased, rendering it shock and impact - proof. 

SONOTONE CERAMIKE "CM -30M" - Intelligibility 
unsurpassed. Sensitivity curve favors voice fre- 
quency range. High sensitivity from 49 db 
from 60 to 7000 cps. Ruggedly built to take 
the punishment of mobile use. Lightweight, 
shatterproof plastic case. So easy to handle 
and control with convenient "Push -to -Talk" 
button. Supplied with spring- spiraled, 4-con- 
ductor shielded cable list $16.50 

With dashboard mounting bracket instead of 
Magnet Mount, Model "CM -30 " list 314.00 

SONOTONE CERAMIKE "CM -31M" - Budget -priced 
communications model in shatterproof plastic 
case features excellent intelligibility in 60 to 
7000 cps frequency range at 49 db sensi- 

tivity. Mike has a 2- conductor coil cable, 
no switch list $16.00 
Available with dashboard mounting 
bracket instead of Magnet Mount. Model 
"CM -31" list 313.50 
Fixed communications or mobile, Sono - 
tone Ceramikes provide topflight long- 
term, maintenance -free performance. 

SEE SONOTONE CB CERAMIKES WITH MAGNET MOUNT 
SonotoneS Corp. Electronic Applications Div. Elmsford, N.V. Canada: Atlas Radio Corp., Ltd., Toronto 

Cartridges Speakers Tape Heads Microphones Electron Tubes Batteries Hearing Aids 
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ti OF THE WORLD'S FINEST 
lrELECTRONIC GOV'T 
SURPLUS BARGAINS 

DC SUPPLIES 
Op, :15 volts 60 cycle 

and a .te with Trans- 
former. Re, t 

Capacitor. 
Switch. Line 
Cord. Pilot Light. Line 
Fuse. etc. Indi- 
cated ratings 
are for load 
ronditions. 

Dual output 12 14 or 24/28 
VDC 6 amps. Si., 7 X 6,. it 13 ": Wt.: 17 lbs.- 
STK rPS- 12 /21VDC6A: 

KIT of Parts . $20.00 
Wired complete .. 24.98 

Output 12 Li Volta DC r' 6 amps. Size: 5 z x 
9l_ a 5 ": Wt.: 15 lbs -STK =PS- 12VDC6A: 
KIT of Parts.. $14.00 Wired complete.. $19.95 

Output 24/28 Volts DC i., 4 amps. Size: : x 

91 x Wt.: 12 lbs. -STK rPS- 2IVDC4A,i 
KIT of Parts..$13.00 Wired eemplete..$17.95 

Output 1.2 14 Volts DC ie 4 amps. Size: 5 , a 
91/2 x 5 ": Wt.: 12 lbs. -STK .PS- 12VDC4A: 
KIT of Parts..$10.00 Wired complete..$14.95 

Output 24,28 Volts DC ia 11 - amps. Size: 7 x 
6 a 5". Wt.: 6 lbs. -STK .PS- 24VDC1.5A: 
KIT of Parts..$ 8.00 Wired complete..$10.95 

Output 12.14 Volts DC 1" 2 amps. Size 7 x 6 x 5 . 

Wt.: 7 lbs, -SIK . PS- 12VDC2A: 
KIT of Perts..5 7.00 Wired complete.. $ 9.95 

AC POWER SUPPLIES 
FOR RECEIVERS 

KITZ WIRED: 
R -77 ARC3 $15.00 $19.93 
BC -923 15.00 20.95 
BC- 603/683 10.00 14.95 

C -652 15.00 19.95 BC1205 7.00 9.95 

PARABOLIC ANTENNA 
OANTENNA REFLECTOR - 

Four 141 Foot diameter Alu- 
minum Parabolic Dispan type 
with 21" antenna feed, and 
3" round mounting for 
1- 5/16" x 5a" wave guide. 
Four mounting brackets with 
hardware. Painted gray. Net 
Wt.: 55 lbs. 
Price .. .....529.95 
Price - with heater defrost 
attachment: 539.95 

Same as above -Six 161 Ft. Dia. 549.95 
i Not available with defrost attachment.. 

REFLECTOR ANTENNA -Plane !flat. type config- 
uration. Aluminum 8' L x 6' W. Mounted by frame- 
work Of Reflector and "L shaped bracket. with 
necessary hardware & guys. Approx. Net Wt.: 125 
lbs. Shine. Wt.: 375 lbs. Price ....$75.00 I Photo 
sent on reuuest. 

Address Dept. EW Prices F.O.B., Lima. 0. 
25% Deposit on C.O.D.', Minimum Order $5.00 

SENO FOR CATALOG! 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 
CIRCLE NO. 119 ON READER SERVICE PAGE 

WERCOR MICRO 350 
2 -WAY - 9- TRANSISTOR 

WALKIE- TALKIE 
MADE IN U.S.A. WITH 
AMERICAN PARTS -UN- 
CONDITIONALLY GUAR- 
ANTEED. 
Citizen's Band -No 
License Needed, 
Range -One Mile on Land, 
Three Miles on Water. 
Sell- Contained -Micro- 
phone, Speaker, Antenna. 
2 PlugIn Crystals. 
For Sportsmen, C 
tors, Boating, Civil De- 
fense, etc. 

SPECIFICATIONS 

$6695 
Per Pair 
Including 
Batteries 

B Carrying 
Cases' 

,*s II ,.1: I I ,1 q'.il tel , o1Ong tynr vaIT: Size -. .. 11 , 1 ''w's LI'w n: C for -El. on }'- ,II.er trim: Weig.it- - - :nn i t I:t . RECEIVER: t.'r1,Utl controlled ,1n,eraet lion 1 claw.. ,.'B" nush.pull ,Bo atnl,Illier. Sensitivity -I Ur for Ili BB S, N ratio. SelectIvit-2KC 
t :1 B8. TIL.XS NI ITTER: Crs.tel controlled ,al.la for L,.. at 

n power amplifier. lower Input to its' an ilnler- i, w max. $!,'ASK: Unbreakable. shockproof CA1[Ill'- 
011nER NOW!ftOriginal 

leather 
1201.85. 

earning osoli.l5 l'er l'air. Postpaid In e..S. n,l Possessions or ,ana 3I1,,1i11 
,md , balance 1 i.lt. a 

,,n 
JOSEPH ELECTRONIC SUPPLY. INC. 

4$ S. Wolf Road Dept. P Northlake. Illinois 

Vibrato Simulator 
(Continued from page 45) 

signals, increase the values of R. and R. 
Almost any transistor c'an be used in 

this circuit. The writer tried many, in- 
cluding 2N107's, with satisfactory re- 
sults. If an oscilloscope is available and 
a signal source of 1 or 2 volts peak -to- 
peak, it is a simple matter to test the 
circuit for optimum resistor values. First, 
with the signal applied to the scope set 
the gain for 10 or 20 divisions on the 
screen. Then apply the signal to the net- 
work and observe the signal level at the 
junction of the two resistors. It is advis- 
able to use equal value resistors for this 
setup, fort 'hen 50% of the input signal is 
observed on the scope, the resistance of 
the transistor in the network is negli- 
gible. An a.c. v.t.v.m. can also be used. 

Construction 
Construction details are shown in Fig. 

1 and Fig. 3. The unit was complete- 
ly assembled in a 3331" x 23d" x 1 %" "Mini - 
box" (Bud CU- 3001A) with a shielded 
cable going to the external foot switch. 
Although there is no critical requirement 
for parts placement, it is advisable to 
keep resistors R. and R. and the signal 
wires of P, and J, away from other com- 
ponents in the unit. It is also advisable 
to use just one or two ground lugs and 
make certain that a good mechanical and 
electrical ground is obtained. 

When selecting capacitors Ct and C:, 
consider using the Sprague "Hypercon" 
ceramic disc type, part numbers HY -330 
and HY -135 respectively. These are 
high -capacitance, low -power -factor min- 
iature ceramic discs. They are also low 
priced. The manufacturer rates these 
with a capacitance tolerance of guaran- 
teed minimum value. In checking an as- 
sortment of these capacitors on a bridge 
it was found that the 0.47 -of. units ( HY- 
330) invariably exceeded .5 paf. and the 
1 -of. units (HY -135) were closer to 1.5 
pf. \ \'hen selecting capacitor C::, consider 
using a 4 -of. electrolytic rather than a 
5 -of. unit. The low -priced variety of min- 
iature electrolytics have capacitance 
tolerances of --20 to -' 150, the higher 
tolerance usually being the case. The 
capacitors listed above were used in this 
unit with excellent results. Of course, if 
standard -sized components are used, 
which normally have a ±20% tolerance, 
the specified values of .5 of., 1.5 of., and 
5 ftf. should be used. 

Phone plug P, is a flat type with the 
plastic case removed. Drill a hole at one 
end of the chassis, large enough to pass 
the plug connectors through. Drill three 
additional holes corresponding to the 
screw holes on the plug to facilitate 
mounting it to the chassis. The three 
screws removed with the plastic cover 
can be used for this purpose. Mount the 

phone jack J. on the opposite end of the 
chassis. The two miniature potentiom- 
eters R_ and R.: are mounted on the bot- 
tom side of the chassis. All electrical 
components are assembled using two 6- 
terminal strips mounted on the chassis 
bottom. 

The foot switch is a momentary d.p.s.t. 
push -button h'pe, mounted in an ordi- 
nary plastic door stop, which can be 
purchased at most hardware stores. Since 
the unit is battery -operated and does not 
have a pilot light, a momentary switch 
was used to eliminate the possibility of 
leaving the oscillator on when the unit 
is not being used. A push -on, push -off 
type switch can also be used if desired. 

The cable for the foot switch is a min- 
iature four -conductor shielded type (Bel- 
den part number 8434) . This cable is 
excellent for this purpose because it con- 
tains two pairs of wire separately shield- 
ed. It was noticed that if an unshielded 
cable is used, a small transient pulse, 
caused by the opening and closing of 
Si,, is picked up through the wires of 
St,t and transmitted to the amplifier as a 
click. if desired, two small- diameter, 
two -conductor cables ( one shielded) can 
be used. Use the shielded pair for the 
modulator circuit since this will also help 
minimize stray hum and pickup. 

The author made some attempt to 
keep the unit small which necessitated 
the use of miniature parts. These parts 
are generally more expensive and less 
readily available than standard size 
parts. There are, however, many differ- 
ent ways in which the unit can be built. 
For example, the entire unit can be as- 
sembled in a chassis fabricated to also 
serve as a foot switch ( Bud chassis No. 
C -1606 can be used). This would elim- 
inate the need for the shielded cable to 
the foot switch and would preclude the 
possibility of transient or hum pickup. 
The unit can also be assembled in a 
chassis which has provisions for mount- 
ing it to the amplifier case or chassis. 

Another possibility would be to re- 
place the 15 -volt battery lvith an a.c.- 
operated power supply and assemble the 
entire unit in a chassis attached to the 
instrument amplifier chassis. in this case, 
the unit can be switched on and off 
using the instrument power switch. The 
oscillator circuit can he left running 
which would eliminate the need for the 
switch S, t and a s.p.s.t. switch could then 
be used for S. to make and break the 
modulator circuit. 

If the loss of approximately 50% of the 
input signal can be tolerated, switch 
S.a can be eliminated leaving R and V5 

permanently in the circuit. A two -con- 
ductor unshielded cable with a s.p.s.t. 
switch can be used to make and break 
the oscillator circuit. Most amplifiers for 
musical instruments have sufficient gain 
to accommodate this loss of input signal. 

Construction techniques for this unit 
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are really the reader's choice and are as 
varied as his needs and imagination. 

Operation 
Once the vibrato simulator has been 

assembled, all that remains to be done is 
to put it to use. Plug the unit into the 
guitar amplifier and the guitar cable plug 
into connector J.. Adjust the guitar and 
amplifier controls for normal operation. 
With the foot switch open, the guitar 
operates in the normal manner. Depres- 
sing the foot switch couples the vibrato 
circuit into the amplifier input. Adjust 
R2 for the desired vibrato speed and R. 
for the desired intensity. 

It is unlikely that trouble will be en- 
countered unless, of course, an error has 
been made in wiring. In case of trouble, 
carefully re -check the wiring, especially 
the terminals of J. and P., since it is easy 
to reverse these connections and there- 
by ground the input or output of the 
unit. The oscillator can be checked for 
oscillation by connecting a v.t.v.m. be- 
tween the collector and ground. A read- 
ing of approximately - :3 volts should be 
obtained. Also, the pointer of the meter 
will be moving at the oscillator rate. 
Check to see if the circuit oscillates 
through the complete rotation of R2. It is 
possible, using this transistor, to get one 
with an extremely low gain factor. There- 
fore, try another transistor of the same 
type, if everything else appears normal. 
The only other factor that can cause a 
problem is the variance in capacitance 
tolerances of C., C., or C. as mentioned 
earlier in this article. Capacitor values 
can easily be checked on a capacitor 
checker. 

ADJUSTING -SCREW 
MODIFICATION 

By ROBERT K. RE 

THREADED adjusting screws on elec- 
tronic comp ants serve very useful 

purposes, but they can cause a lot of 
grief for service technicians: screwdriver 
lips become chipped and broken, adjust- 
ing tools slip out of the slot, and half the 
screwdriver -slot breaks oIT. These prob- 
lems can be minimized by using the fol- 
lowing tip: if a small nut is screwed on 
the shaft until it is flush with the end, 
then glued or soldered in place, adjust- 
ment becomes easier. 

Screwdrivers will not slip out of the 
slot, and spin -cites can be used to adjust 
the screw. The screw can be adjusted by 
tur g the nut with the fingers, if de- 
sired, and plastic nut -drivers can be used 
where the metal type will cause detuning. 
A small spacer slipped over the end of 
the screw will also prevent the slot from 
breaking. 

GLUE OR SOLDER 

NUT 

-ADJUSTING SCREW 
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THE NEW WEATHERS 

STRESS -GENERATOR 
LDM CARTRIDGE 

today's most advanced cartridge design! 
The new Weathers LDM eliminates 

excessive mass with its unique 
stress -generator design...the same 
operating system utilized in the fa- 
mous Weathers Professional Car- 
tridge. There are no moving coils, no heavy 
magnetic materials, no drive -arm linkages. 
As a result, the LDM is the first cartridge 
that can freely respond to the most rapid 
groove motions, reproducing peak pas- 
sages without break -up of the music. Con- 
ventional cartridges which operate on the 
basis of accelerating magnets, or coils, or 
ceramic elements may exert many tons per 
square inch during peak passages -thus lit- 
erally crushing the delicate record groove 
engravings. 

The LDM stylus assembly is attached to 
a mounting block which stresses the tiny 
transducing elements. As the stylus shifts 
position, the slight flexing of the mounting 
block is passed on to the transducing ele- 
ments as a stress force. There is no mea- 
surable movement in the element, but the 
resulting stress causes the element to emit 
a voltage, which is a replica of the original 

ACTUA L SIZE 

recording. As a result, the Weathers 
LDM has ideal channel separation, 
even down to the lowest recorded 
frequencies (a major difficulty with 
most other cartridges). It is com- 

pletely free of induced hum. It tracks per- 
fectly at one gram, and its stylus retracts 
completely to avoid damage due to mis- 
handling. Here in a cartridge of modest 
cost is the cleanest, most musical sound 
you've ever heard, completely free of break- 
up, regardless of output level. For the com- 
plete story on this remarkable new car- 
tridge, write to Weathers Industries, Dept. 
EC -11 , 50 West 44th St., New York 26, N.Y. 
Audiophile net price -$39.50. 

Stylus: .7 mil radius diamond 
.3 milligram tip mass 

Output: 5 millivolts at 
7 centimeters per second 

Frequency Response: 20 to 20 k.c.. ± 2 d.b. 
Channel Separation: Exceeds 30 d.b. 
Input: Matching networks (included) 

to low level magnetic input 
Mounting: Standard, hardware supplied 

WEATHERS 
Division of 

TelePrompTer Corporation 
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REAL LOW PRICES!!! 
WALKIE- TALKIES AND 

OTHER EXCELLENT EQUIPMENT 
MODEL "MAB" 

n 

a Navy Walkie- Talkie 
which provides single-channel crystal -con- 
trolled reception and transmission t AM, be- 
tween 2.0 and 4.5 MC. Receiver uses mima- 
cure tubes in a superhoterodyae circuit for 
maximum sensitivity and selectivity. Trans- 
mitter employs miniature tubes in a crystal - 
controlled oscillator i1T41, a 3S4 RF Power 

Amplifier which will deliver from 200 to 250 
milliwatts RF power to the antenna i can be 
souped up,. and a 3S4 Heisingi plate, Modu- 
lator stage. 7 tubes total in trans -receiver. 
Unit is housed in a water -tight bakelite case. 

"H. x 10 "W. x 3- 9116 "D. RANCE 1 MILE 
OR BETTER, depending on location and con- 
ditions. Requires 135 volts "B" and 
volts "A" batteries. Excellent for 75 meter 
liam. CD. Fire Dept, emergency marine, or 
conversion to other uses. Supplied Complete 
with all tubes, r'c'ving & xnuttmg crystals 
(sorry, we cannot accept orders for a speci- 
fied frequency. Crystals are FT -243 type, and 
can be easily changed,, telescopic antenna 
with adjustable loading coil, headphones, mi- 
crophone, and canvas carrying case with 
straps. In Almost -New condition, but not - 
tested at this price. Shpg. wt. per set 15 lbs. EACH....... .. as described. only $12.95 
PER PAIR, 2 Complete Seto, as above $24.90 
MODEL DAV is a Navy Walkie- 'lialkie, same as 
above, but with Direction Finding Loop within 
so that receiver section may be used for D.F. 
or Homing on the crystal -controlled receiving 
frequency. Same transmitter as outlined above 
for Walkie- Talkie use with supplied adjustable 
telescopic antenna. Encased in watertight, 
sturdy plywood case, slightly larger than 
above. Shpg. wt. Complete with accessories 
as for MAB. 20 lbs. Not tested at low price. 
EACH. AS NEW $15.55 
INSTRUCTION BOOK FOR MAB OR 

DAV, only with purchase of units..S 1.00 
MINIATURE VIBRATOR PACK FOR MAR OR 
DAY. eliminates nuisance and expense of dry 
batteries. Operates from miniature 6 volt 
storage battery. not supplied. available from 
many surplus dealers. With Instruction Book. 
Shpg. wt. 5 lbs. UNUSED. EACH $7.95 
TCS TRANSMITTER. Famous work -horse of 
the Navy, rugged, efficient, reliable. Delivers 
20 watts phone, 40 watts CW, in 1500KC to 
12.0 MC range. Incorporates VFO or 4 -crys- 
tal controlled channels. Excellent for mobile 
or fixed station use. Complete with tubes. 
Used -Very Clean condition. Shpg. wt. 60 lbs. 
All Accessories extra. 
EACH, not tested at this low price....$39.55 
TCS RECEIVER. companion to above. 1.5 to 
12.0 MC In 3- bands. Continuous tuning or 

1 fixed crystal controlled frequencies selec- 
tion. Employs a stage of RF amplification and 
2 stages of IF to provide good sensitivity and 
selectivity. Requires separate Power Supply. 
Excellent for Hams. CD, MARS, etc. Shpg. wt. 
50 lbs. USED- EXCELLENT Condition. 
PRICE EACH with tubes, not tested $49.98 
TCS 12 VOLT DC POWER SUPPLY, to oper- 
ate above units from 12 V. DC. Contains 2 
Dynamotors. one for transmitter and one for 
receiver supply. complete filtering, starting 
relay. etc. NEW UNITS. Shpg. wt. 40 lbs. 
PRICE EACH....... .......$17.95 
TCS REMOTE CONTROL UNIT with built -in 
loudspeaker. volume control. microphone and 
phone jacks. Shpg. 

w 
t. 10 lbs. 

NEW UNITS. EACH $9.95 
As Above. but "Used-Very 
Plug Connector for Remote Central $1.50 
TCS CONNECTOR CABLE. Transmitter or Re- 

-vr to Power Supply. Shielded. (Specify 
which,. 3 root length $5.95; 11 foot length 

't. 5 lbs $9.98. 
TCS ANTENNA LOADING COIL. permits use of 
short whip type antennas on lower frequen- 
cies. Shpg. wt. 8 lbs. "Used- Good." 
EACH $5.95 
BC -811 WALKIE TALKIE CHASSIS. Brand 
New and Boxed. with Antenna, but less tubes. 
coils and crystals, EACH $9.9S 

BC -1209 -RECEIVER, part of SCR 
699. 3.8 to 6.5 MC with 2 crystal pre -set 
channels or VFO on transmitter. Output 25 
watts CW. 7 watts phone. Like -New Condi- 
tion. Complete with tubes. Shpg. wt. 25 lbs. 
EACH .. .......S25.93 
TG -34 CODE PRACTICE SETS learn to copy 
code with the best device made. Less than 5 
to 25 words per minute at your finger tip. 
Like New condition. Shpg. wt. 55 lbs. 
EACH . $29.95 
CODE PRACTICE TAPES. COMPLETE SET 1S 

, for above TG -34, 15 lessons on 15 
tapes covers complete course. New Condition. 
in wooden chest. Shpg. wt. 32 lbs. LIMITED 
QUANTITY! COMPLETE SET........ 527.50 
VRC -2 30 -40 MC FM MOBILE ¡OPT. Single - 
channel crystal -controlled transmitter and re- 
ceiver (double -conversion I. 25 watts output 
from transmitter. Each have built -in 6.0 volt 
power supplies. Supplied complete with cables. 
remote control, speaker, microphone, and 
2nd conversion receiving crystal. Excellent 
rendition. Limited quantity! Shpg wt. 150 lbs. 

PRICE. PER COMPLETE SET.......$55.50 
COLLINS MODEL MBF TRANSCEIVERS. Cov- 
ers 60 -80 SIC, single-channel crystal -con- 
trolled. AM Transmitter and Receiver In one 
unit. Full 3 watts RF output. With tubes. 
Used -Excellent. Operates from 110 V. AC 
or DC. Shpg. wt. 55 lbs. Limited Quantity! 
PRICE, EACH $37.50 
Minimum Deposit with All C.O.D.'s. Min. Order 
-55.00. MI Prices F.O.B. Our Address. - TELEMARINE - 

COMMUNICATIONS CO., INC. 
140 WEST 8'WAY, NEW YORK 13, N. Y. 

PHONE: COrtland 7 -5444 
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EW Lab Tested 
(Continued from page 26) 
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RCA 2-5-39 400/4000 CPS 
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RECORDED VELOCITY- CM. /SEC.IPEAK) 

Note how lntermodulation distortion falls os 
tracking pressure is increased. However, an in- 
crease in tracking pressure results in increased 
record wear. In this case, the increase would 
not be too significant. The standard reference 
levels (at 1000 cps/ for mono records are 7 
cm. /sec. (peak) recorded velocity and 5 cm./ 
sec. (peak) for stereo records. Occasionally, re- 
corded peaks as high as 20 cm. /sec. may be on 
o recording. The test record that was used was 
a 78 -rpm disc with residual IM of less than 3%. 

tion clips used in most high -fidelity 
tonearms. 

We measured the frequency response 
and channel separation of the new car- 
tridge with the CBS Laboratories' STR- 

m 
o 
F 

100 test record. The response (shown 
corrected for the recording character- 
istics of the test record) was within 
±2.5 db up to 13 kc. After a slight dip 
at 14 kc., full response was obtained all 
the way to 20 kc. Crosstalk was down 20 
to 30 db at middle frequencies, and 11 
to 14 db at 8 kc. 

The cartridge tracked very well at 
high velocities. Intermodulation distor- 
tion measurements with the RCA 
12 -5 -39 lateral -cut 78 -rpm test record 
confirmed Sonotone's claim for 5% IM 
distortion at 20 cm. /sec. peak velocity 
and 3 -grams tracking force. This is ade- 
quate for practically all records; at 4 
grams the cartridge will track over 25 
cm. /sec. with low distortion. The 2 -gram 
lower limit would only be acceptable for 
relatively low -level passages. 

This cartridge has higher output than 
most, about 13 mv. at 5 cm. /sec. Since 
it is inherently free from magnetically 
induced hum, it should provide an ex- 
ceptionally good signal -to -noise ratio. 
Needle talk is audible at low listening 
volumes, but would not be noticed under 
normal listening conditions. 

The listening quality of the cartridge 
is clean, bright, and crisp. Its extended 
high- frequency response and low dis- 
tortion are very evident on wide -range 
speaker systems. Stereo effect is excel- 
lent; we could not hear the loss of high - 
frequency separation which our meas- 
urements revealed. 

The cartridge is ideally suited for sys- 
tems where 78 -rpm records as well as 
LP and stereo discs are to be played. Its 
listening qualities are superior to many 
more expensive magnetic cartridges and 
the low tracking force is conducive to 
long record life. The list price of the 
cartridge is $19.25. 
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Precision Model 650 Tube Tester 
For copy of manufacturer's brochure, circle No. 60 on coupon 

SOME tube testers designed for the radio -TV 

service technician are expensive, elaborate, 
and very time -consuming to use, especially if a 

large number of tubes are to be tested. Others 
are inexpensive, simple, and easy to use, but they 
provide only a very limited amount of informa- 
tion about tube quality. The new Precision Model 
650 Grid -Circuit Analyzer Tube Tester fits in 

(page 17). 

between these two categories. Priced at 569.95 
factory- wired, the tester is simple to use and a 

large number of tubes can be checked quickly 
and easily. Equally important, though, the unit 
provides in addition to the usual cathode -emis- 
sion test, a test for shorts and leakage between 
all tube elements, and a test for grid emission, 
grid leakage, and gas. With such defects a tube 
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will develop reverse grid current that produces 
a positive bias. This bias bucks the normal neg- 

ative grid bias and may cause signal overload 
and distortion, improper sync clipping, or, in a 

picture tube, loss of focus. 
In addition to the tube tests, the Model 650 

uses its built -in v.t.v.m. circuitry (normally em- 

ployed for grid -circuit testing) as a high -range 
megohmmeter. The mid -scale reading of the 

megohmmeter is 4.5 megohms, with calibrations 
from '/z meg to 1000 megs. Interestingly, instead 
of using the usual 11/2-volt battery as o voltage 
source for resistance readings, this tester uses 

d.c. voltage that we measured to be around 
75 volts for this purpose. As a result, this feature 
is especially useful in finding high leakage 
across printed -circuit leads, capacitors, coils, and 
cables as well as measuring high -value resistors. 
Incidentally, the voltage does not represent a 

shock hazard since it is applied through a high - 
value resistor. 

The tube tester does not waste space and 
wiring for testing the old 4- ,5 -,6 -, and 7 -pin 
tubes. Instead it concentrates on the up -to -date 
and very new types of receiving tubes. The unit 
checks 7- and 9 -pin miniatures, octal:, loctals, 

9 -pin novars, new 10 -pin miniatures, 12 -pin 
compaclrons, and 5- and 7 -pin nuvistors. Picture 
tubes can also be tested with a separately avail- 
able adopter cable. 

The circuit and switching are quite conven- 
tional. A built -in balanced- bridge v.t.v.m., using 
a 12AU7 tube, checks for reverse grid current. 
The input impedance of this circuit is around 
4.5 megohms and it will show up grid and gas 

currents of under 1 pa. directly on the meter. 
After using the tester on our bench to check 

a couple dozen tubes, we began to think of it 
as a "1 -2 -3" tester. After making the setup ad- 
justments and inserting the tube, it is just a mat- 
ter of (1) rotating a switch to check for shorts, 
(2) pushing a button to check for cathode emis- 
sion, and (3) pushing another button to check 
the grid circuit. We also tried a couple of tubes 
that had low emission as indicated on another 
far more elaborate tube tester, and we found 
good agreement in the results obtained on the 
Model 650. One minor point has to do with the 
operation of the cathode- emission push- button. 
We would suggest that the user depress this 
button all the way and not hesitate in the partly 
depressed position, otherwise the meter shunt 
seems to be removed from the meter, causing it 
to go off- scale. Normally, when the button is 

fully depressed, the circuit is broken just for an 
instant and no harm is done. (According to the 
manufacturer, this condition is not typical and 
was probably due to misalignment of the push- 
button switch in the unit checked.) 
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the most 
noise -free 
recordings 
you have 

ever 
heard 

will be made on the new all- transistorized Norelco 
Continental '401' Stereo Tape Recorder, the only 
recorder using the newly developed AC107 tran- 
sistors in its two preamplifiers. The AC107 is the 
only transistor specifically designed for magnetic 
tape head preamplifiers utilizing specially purified 
germanium to achieve the extraordinary low noise 
figure of 3 db, measured over the entire audio 
band (rather than the usual single frequency). This 
noise figure remains stable over large collector - 
emitter voltage swings and despite large varia- 
tions in source resistance. 

Hear the new transistorized Norelco Continental 
'401' 4 -track stereo /mono record and playback 

4 speeds: 7' /a, 3 %, 1' /s and the new 4th speed 
of '3f. fps which provides 32 hours of recording 
on a single 7" reel fully self- contained with 
dynamic stereo microphone, two speakers (one in 
the removable cover for stereo separation), dual 
preamps and dual recording and playback ampli- 
fiers self- contained PA system mixing facilities 

can also play through external hi-fi system 
multiplay facilities. 

Specifications: Frequency response: 60-16,000 cps 
at 7'''/ ips. Head gap: 0.00012 ". Signal -to -noise 
ratio: better than 40 db. Wow and flutter: less 
than 0.4% at 7' /a ips. Recording level indicator: 
one -meter type. Program indicator: built -in, 4 -digit 
adjustable. Inputs: for stereo microphone (1 two - 
channel); for phono, radio or tuner (2). Foot pedal 
facilities (1). Outputs: for external speakers (2), 
for external amplifiers (1 two-channel); headphone 
(1). Recording standby. Transistor complement: 
AC 107 (4), 0075 (6), 0074 (2), 0C44 (2), 2N1314 
(2), 0079 (1). Line voltage: 117 volts AC at 60 
cycles. Power consumption: 55 watts. Dimensions: 
16'36" x 1536." x 8' /a ". Weight: 43 lbs. Accessories: 
Monitoring headset and dual microphone adapter. 

For a pleasant demonstration, visit your favor- 
ite hi -fi dealer. Write for Brochure D -11. North 
American Philips Company, Inc., High Fidelity 
Products Division, 230 Duffy Avenue, Hicksville, 
Long Island, New York. 

óre/Co' 
In Canada and throughout the free world. korelco is known as 'the Pkilirr.' 

CIRCLE NO. 142 ON READER SERVICE PAGE 
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Ned we tested the megohmmeter accuracy by 

checking about a dozen accurate resistors rang- 
ing from 1 to 22 megohms. Most of the readings 
obtained were "right on the button" and as close 
to the correct values as we could read on the 
meter scale. 

The setup data for testing tubes is printed on 
cards in a loose -leaf booklet that should be able 
to stand a lot of use and that can be kept up -to- 
date easily. The company hos a subscription serv- 
ice for a nominal fee that will keep the listings 
current. Also, from time to time complete sets of 
revised data cards will be made available at 
nominal cost. This policy should keep the tester 
useful for many years to come. 

In conclusion, the Model 650 fills a definite 
need as a convenient, easy -to -use tester that has 

several functions normally found on more elab- 
orate testers. The lightweight and compact carry- 
ing -case size (9" s 13" It 41/2") should make it 
easy to find a spot at the service bench for the 
unit as well as convenient to take into the cus- 

tomer's home for servicing E W. 

Mac's Electronics Service 
(Continued from page 52) 

of the things that make solving these 
intermittents so difficult. If the volume 
drops and you try to use the signal tracer 
to see where the signal is lost or to bridge 
a suspected capacitor with a good one, 
the instant you touch any part of the 
circuit with probe or lead, the volume 
hops back up and stays there. About all 
you can do is connect meters and signal 
tracers to different parts of the circuit 
and then wait for the intermittent con- 
dition to take place. When it does, if 
your signal indicating instruments are 
connected to the right places, you will 
get an indication that will pinpoint the 
defective part, or at least locate it in a 
comparatively small area." 

"There are a few intermittents that 
are so comparatively easy to locate you 
might almost call them good intermit - 
tents," Mac said with smile. "I'm think- 
ing about the worn volume control that 
causes the volume to hop up and down 
erratically or the set even to go into os- 
cillation at certain settings. Then, too, 
there is the intermittent noise that can 
be easily traced to a rectifier mounted 
near the loop antenna. The slightest jar- 
ring of this tube will radiate noise into 
the antenna. A new tube, of course, is 
the cure." 

"Metallic particles between tuning ca- 
pacitor plates can also cause intermittent 

noise at certain dial settings," Barney 
threw in; "and sets that go completely 
dead shortly after they are turned on are 
usually caused by converter tubes or sec- 
ond detector tubes that short out inter- 
nally as they warm up. Tapping these 
tubes will usually bring the signal back 
up for a few seconds. Tapping them 
again will make the sound disappear." 

Mac reached over and felt the tubes 
of the little radio. Finding them com- 
pletely cold, he turned on the switch. 
The dial lamp came on, flickered fitfully, 
and then went out. Barney did not need 
to be told what to do. Working with 
cautious haste, he eased the set over on 
its back, attached the common clip of 
the v.t.v.m. to one side of the power 
switch, and used the a.c. probe to ex- 
plore the voltages present at the tube 
filament connections on the sockets. 
When he reached the 5005, 100 volts 
was present at one filament connection 
and zero voltage at the other. Quickly 
he transferred the common lead clip to 
the dead socket connection and placed 
the probe on the other. A hundred volts 
was still indicated, but at that moment 
the dial lamp flickered on and the volt- 
age fell to around fifty volts. 

"Well, it was an intermittent," he ad- 
mitted as he reached for a new tube. 
"How come it showed up for you and 
not for me?" 

"Candidly, I don't know why operat- 
ing a set with an intermittent filament 
at an elevated voltage for a few minutes 
and then allowing it to cool down and 
starting it up again at a reduced voltage 
will often make these stubborn cases 
'intermit,' " Mac admitted; "but by sheer, 
blundering fool luck I've found out it 
does. Undoubtedly it has something to 
do with the expansion and contraction 
of the fractured filament and breaking 
down the temporary tiny weld that is 

holding the broken ends together and 
keeping the set going when you want it 
to quit. I always use this method as a 

last resort before returning an alleged 
'dead' radio to a customer and telling 
him I just can't find anything wrong 
with it." 

"I wonder how long I'll have to work 
at this business before some of your 
'sheer, blundering fool luck' nubs off on 
me," Barney said wistfully as he put the 
little receiver back in its case. 

FACTORY SALES OF PHONO UNITS TOP 1961 
ACCORDING to figures just released 

by the EI4, factory sales of both 
mono and stereo phono units during the 
first six months of this year topped the 
same period in 1961 by 37,446 for mono 
and 31,889 for stereo units. 

Although mono sales by distributors 
are ahead of last year by 33,698, the 
sales of stereo units are lagging by 4655 
but the Association believes that this 
deficit will be removed before the year 
is over. 

Thus far this year, February and 
Marcia have produced the highest num- 
ber of distributor sales with 188,857 
stereo and 50,563 mono units sold in 
February and 236,051 stereo and 63,206 
mono sales in March. Mono distributor 
sales in Marcia actually topped factory 
sales for that nsonth by some 2215 
units. 

The phonographs included in the EIA 
report are so- called "packaged '1s" 
and exclude component systems. 

ELECTRONICS WORLD 
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ELECTRONIC 
CROSSWORDS 

By DONALD W. MOFFAT 

(Answer on page 111) 

ACROSS 
1. Unit of light. 
4. Color for "two." 
6. Wound with a knife. 

10. Response to a doctor's request. 
12. Short period of time. 
15. Unit of loss. 

16. Batteries that power "Telstar." 
17. Midwestern state (abbr.). 
18. Light metal (abbr.). 
20. Slapstick. 
24. Hole for a speaker. 
26. Oscillations. 
27. Tree. 
28. Some are "twice told." 
30. What the satellites do. 
32. It usually means trouble when 

components do this. 
34. As opposed to the "expensive 

spread." 
36. Schematic notation for a relay. 
37. Type of battery. 
41. One type of computer. 
42. Printers' measure. 
44. Formerly (prefix). 
45. Overweight. 
46. Fellow ham. 
48. Athena's habitual companion. 
49. Three times. 
52. Greek letter used to designated 

"time." 
54. Rare member of the heron fam- 

ily. 
56. 23rd letter in the Greek alpha- 

bet. 
59. The "cheerful month." 
60. Voltage. 
61. Prefix for 1/100. 

DOWN 
1. Draws current. 
2. Bone of the lower jaw. 
3. Family name of the Inventor of 

logarithms (pl.). 
5. Type of antenna reflectors. 
6. Type of oscillator. 
7. A sailor (slang). 
8. Indefinite article. 
9. Unit of heat. 

11. Listened to. 
13. Refusal. 
14. Hit with the open hand. 
19. Describes solid, liquid. 
21. Makes external thread. 
22. Midwestern University (abbr.). 
23. Capacitor failure. 
25. Stir up. 
28. Trig term. 
29. Past. 
31. Part of a skeleton. 
33. Positive carrier. 
35. Unit of resistance. 
37. Noise on a CRT. 
38. List of numbers. 
39. Flux. 
40. It cannot be destroyed. 
43. In a liquid state. 
47. Not you. 
48. Expel. 
49. Grayish blue. 
50. This equals E. 
51. A professional engineer. 
53. The G.I.'s get their mail here. 
55. 22nd letter of Greek alphabet. 
57. That is (Latin). 
58. Thing. 
59. Unit of small current flow. 

I 2 3 4 .5 6 7 8 9 

. IO II 12 13 14 . 15 . 16 

17 . IB 19 

20 21 22 23 24 25 

26 .. 27 . 
28 29 30 31 

32 33 34 35 

36 '_7 3e 39 40 

4, . 42 43 

44 45 46 47 

52 

46 49 50 SI 

53 . 54 ... 55 

56 57 58 59 

60 61 . 
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Xima+ l'°hP'"9 

Etas watt Neattcc! 
With a Heathkit Catalog you can relax and 
enjoy Christmas shopping -gift giving with 
out ever leaving your living room! You'll 
find a Heathgift for everyone on your list, 
regardless of interest, from beginner to ex- 
perienced technician. And you give so much 
more with Heathgifts, for you save two 
ways -by buying direct from Heath and by 
buying in kit form. Savings that total 50% 
or more! 

Heathgifts are fun to give, fun to own, and 
they're fun to build . . . so much so that 
you'll be tempted to build them all before 
giving! Simple instructions enable you to 
complete any kit in your spare time -in a 
matter of hours -and they are unconditional- 
ly guaranteed to perform to factory specifi 
cations. 

So give the best in electronic kits, give 
Heathgifts. Call or write our gift counselors 
if you need help or give a Heathgift certifi- 
cate. Begin making your Heathgift List to- 
day and place your own name at the top! 

Buy Now - 

Na Mosey Dowd 
Here's help for your Xmas Budget! Order your 
Heathgifts now, and any purchase of $25 to $600 
can be paid for later on Heath's liberal time -pay 
plan. No money down! Take as long as 18 
months to pay! You'll find complete details in 
the new Heathkit catalog. Make out your Heath - 
gift order and mail it today! 

NEW 23" High Fidelity TV Kit -None Finer at Any Price! 
An outstanding TV value! Exclusive Heath - 
kit advanced- design features include latest 
TV circuitry to bring you both Hi -Fi picture 
and sound! Incorporates the finest set of 
parts & tubes ever designed into a TV receiver. 
Easy to build too! . all critical circuits 
(tuner, I.F. strip & Hi- voltage sections) are 
supplied as factory -built, aligned and tested 
sub -assemblies, ready to install. The rest is 
easy with two precut, cabled wiring harnesses 
and circuit board. 70 lbs. 
Kit GR -22, no money dn., $16 mo.. $16995 
BEAUTIFUL MODERN CABINET: Styled to 
match Heathkit AE -20 Hi -Fi Cabinets in 
rich, walnut solids and veneers. Complete 
with picture tube mask, chassis mounting 
board and extended -range 6' x 9' speaker for 
GR -22 TV set. Measures 36' W x 32yy' H 
x 20t/2' D. 
GRA -22 -1, no money dn., $9 mo......$89.95 
"CUSTOM" TV WALL MOUNT: For Lich, 
attractive custom wall installations. Inclu.les 
cut and drilled board for TV chassis. Un- 
finished white birch. Measures 1974' .-1 

x307(5' W x 1111'6" D. 13 lbs. 
GRA -22.2, no money dn., $5 mo..... $25.95 

SAVE $10, order GR-S2, 
TV chassis & cabinet only $249.95 

SAVE $6, order GR-62, 
TV chassis & wall mt. only $189.95 

OPTIONAL U.H.F. TUNER: Add at any 
time! Tunes U.H.F. Ch. 14 -82. Mounts in- 
side TV chassis. Complete with knobs and 
adapter strip. Factory assembled and aligned, 
ready to install. 
GRA -22 -3, no money dn.,$5 mo..,...$27.95 

NEW Deluxe CB Transceiver 
4 -tone selective call circuitry; 5 crystal con- 
trolled transmit & receive channels; variable 
receiver tuning; built -in 3 -way power supply 
for 117 v. ac, 6 or 12 v dc; and more! Most 
complete CB unit ever designed!221bs. 
Kit GW-42, no money dn., $t $119.95 

NEW Advanced Transistor Stereo Amplifier 
Smooth power- superb dynamic range! 100 
watts IHFM Music Power rated, 70 watts 
Heath rating. 13 to 25,000 cps response 8-P, 

rated output. 28- transistor, IO diode circuit. 
28 lbs. 
Kit AA -21, no money down, $13 mo.$134.95 
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Pow, LLOI 
H EAT H 

Hear It for Yourself! 
Send for this Heathkit organ demonstration 
record ... listen to the beautiful voices, rich 
mellow tone and astounding range of ex- 
pression offered in this sensational instru- 
ment. Send just 50c to cover cost of handling 
and postage on this 7' -33% rpm record. 
Ask for record GDA- 232 -3. 

ANOTHER HEATHKIT FIRST! 

A Real 2- Manual Organ for Only $329.95 

The exclusive Heathkit version of the all -new 
Thomas Transistor Organ now, for the first 
time, offers you a real two -manual organ at 
the market- shattering low price of only 
$329.95 in easy -to -build kit form! Compares 
in features and performance with assembled 
units costing well over $700. Features two 
37 -note keyboards; 10 true organ voices; 13- 
note pedal bass; variable vibrato; expression 
pedal; variable bass pedal volume; manual 
balance control; correctly positioned over- 
hanging keyboards; built -in 20 -watt peak 
amplifier and speaker system; beautifully 
factory assembled and finished walnut cab- 
inet. 
Kit GD -232 (less bench) ...no 

money dn., as low as $22 mo... $329.95 

NEW FM /FM Stereo Tuner 
Stereo Indicator light; phase control for max. 
separation and lowest distortion; adjustable 
AFC for drift -free reception; bar -type tuning 
indicator; filtered outputs for stereo tape 
recording. Factory assembled tuning unit. 
16 lbs. 

Kit AJ -12 ... no money dn., 
$7 mo $69.95 

FREE 1 %3 
HEATHKIT 
CATALOG 
New edition - 
more than 100 
new kits since 
last issue - 
over 250 kits 
all. 

NEW Heathkit SSB "Six Pack" 
A brand new SSB exciter and linear amplifier 
for six meter operation; 125 watts P.E.P.! 
Only $289.90 for the pair ... less than the 
cost of most transverters. Loaded with extras 
for maximum efficiency and operating con- 
venience! 
Kit HX -30 Exciter $189.95 
HA -20 Linear $99.95 

N 11 96 IN W Ir: 

VIEW ;»n7r 

NEW 10- Transistor FM Car Radio 

88 to 108 me coverage; better than 1.25 
microvolt sensitivity: AFC for drift -free FM 
reception; tone control. Factory -assembled 
tuning unit; easy circuit board assembly. 
7 lbs. 

Kit GR-41 ... no money dn.. S7 mo.. $64.95 

NEW FM 

Portable Radio 

10- transistor, 2 -diode circuit; vernier tuning; 
AFC for drift -free reception: tone control; 
4' x 6' speaker; built -in antenna; prebuilt 
tuning unit. Battery lasts to 500 hrs. 6 lbs. 
Kit GR -61 ...no money dn., $6 mo...$54.95 

World's Biggest 

VTVM Value! 

Measures AC volts (RMS), AC volts (peak - 
to- peak), DC volts, Resistance and DB. Has 
41/2' 200 ua meter, precision 1r;ß resistors 
and I I megohm input. Slim, all- purpose test 
probe incl. 5 lbs. 

Kit IM -it Special Value Price,.....$24.95 

Benton 

Order 

1 
HEATH COMPANY 

Harbor 15, Michigan 

direct by mail or see your Neathail dealer. 
L] Parcel Poet Empress D C.O.D. Best Way 

0 
«wa a«....,.h«.mI..i . 

r ° 20% w 
a..uc0 

0 
e.e..u0ie.r to .Mnw Anne« roh... O.d« ,x» ...C. OW. 

El PLEASE SEND FREE 1963 HEATHKIT CATALOG 

Name 

Address 

Ship 

City Zone State 
rm. 

ITEM MODEL NO. PRICE 
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1963 CATALOG 

"BEST BUY" KITS 
ind Electronic Equipment lrom 

COMA 

Gel your FREE 

1963 CATALOG 

N ° 3 
It's full of exciting new electronic kits of 
highest quality. Many items available in 

both kit or assembled form. Home entertainment items that make perfect 
family gifts or test instruments for the technician who appreciates quality 
and high performance. Tools, too, to make your work easier, faster. And 
you'll like the reasonable prices and convenient payment plans which 
make CONAR Kits easy to own. Mail coupon for new 1963 Catalog now. 

5 -Inch Wide Band 
Oscilloscope Kit 
For black -white, col- 
or, AM -FM and elec- 
tronic applications. 
High intensity trace. 
Extremely stable 
sync. Advanced de- 
sign. Kit: $89.50 
Assembled: S 13 9.50 

"Custom 70" 
TV Set Kit 
Excellent sensitiv- 
ity. Transformer 
power supply; 3 
stages of IF. In- 
cludes cabinet, tube 
-everything. NOT 
a portable. 

Kit: $135.00 

Transistor 
Radio Kit 
Superb tone and sen- 
sitivity. No delicate 
printed circuits. At- 
tractive, durable 
case. All U.S. made 
parts. Kit: $25.50 

Vacuum Tube 
Volt Meter Kit 
6 -Inch Meter) 
RMS and p. to p. 
scale. Input imped. 
12.2 mega. Profess 
sional performance. 

Kit: $31.95 
Assembled: $44.95 

V' OO O V/S2,R NATIONAL RADIO INSTITUTE 

Mail this Coupon 

GUARANTEE 
Parts and perform- 
ance guaranteed 
by NRI - nearly 
50 years of pio- 
neering in Elec- 
tronics. 

CONAR 
3939 Wisconsin Ave., N.W. 
Washington 16, D.C. MB2C 
Send me your new 1963 CONAR KIT CATALOG 

Name 

Address 

City Zone State 

Full Color Giant Fold -Out Charts Still Available! 
Here's a complete series of colorful. authoritative fold -out wall charts (originally 
appearing in the pages of ELECTRONICS WORLD) -yours for only 15r each. 
All in full -color -each suitable for framing. 
2. Hi -Fi Cross Network Design Charts: Tells how to build speaker nets for any cross- 

over frequency. Complete coil -winding data, capacitor values given. 
4. Bass -Reflex Design Charts: Complete data on building own bass -reflex enclosures 

for any speaker, including ducted -port enclosures. 
S. Radio Amateur Great Circle Chad: For Hams and short -wave listeners -gives com- 

plete listing and map of amateur prefixes by calls and countries. 
Reprint of: 
7. "Build a Citizens Band Transceiver " -complete details on building an I I -meter trans- 

ceiver for Citizens Band service. 
IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OF THESE FOLD -OUT CHARTS LIMITED. OFFERED ONLY 

ON A FIRST COME, FIRST SERVED BASIS. 
Send 15e per selection to 

ELECTRONICS WORLD 
Box 378, Church Street Station New York 8, New York 
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All- Purpose TV -FM Antenna 
(Continued front page 37) 

flipped over, as in Fig. 4C. This is im- 
portant. For proper operation, the two 
plates must be complementary. 

Then, with the sections secured to- 
gether at the apex, they were opened at 
the wider ends to the desired angle of 
separation and braced in this position. 
The actual separation distance for this 
version is indicated in the side view of 
the completed antenna in Fig. 5. It is ob- 
tained by cutting a pair of struts slightly 
shorter than the indicated measurement 
and placing one at each side of the 
assembly's open end, from the bottom 
section to the top section. One of these 
is shown to the right in Fig. 5. Also 
shown are additional, shorter struts that 
were fitted in to provide support. The 
enlarged detail in this illustration indi- 
cates how the transmission line may be 
connected to the bare, center wires for 

1 

300 -OHM 
TWiNLEAD 
TO TV SET 

SOLDER TO BOTTOM SECTION 

Fig. 5. Side view shows the support 
struts and how lead -in wire may be run. 

each section at the apex and run out 
through the back or open end. One con- 
ductor of the transmission line is an- 
chored to the center wire of the upper 
section, near the apex. The other con- 
ductor of the 300 -ohm ribbon is similarly 
connected to the center wire of the lower 
section. 

Because of its directivity in both 
planes, the antenna will have to be ori- 
ented both vertically and horizontally. 
Remember that the apex is pointed to- 
ward the desired signal. If the assembly 
is being installed in an attic, ropes, 
wooden struts, or other insulating mem- 
bers can be used to secure it in the 
proper position. 

Whether a user builds the version 
described exactly or expands it some- 
what for flat response to the frequency 
extremes, he will find that he has com- 
bined the desirable characteristics of a 
sharply resonant antenna with broad 
enough bandwidth to cover all foresee- 
able transmissions, TV or FM, for some 
time to come, as well as many non -com- 
mercial services in intervening bands. 
His antenna problem should be settled 
for some time to come. 

ELECTRONICS WORLD 
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Calendar of Events 

OCTOBER 25 -27 
1962 Electron Devices Meeting. Sponsored by 
PGED of IRE. Sheraton Park Hotel, Washington, 
D.C. Details from J. Earl Thomas, Jr., IBM Corp., 
Dept. 677, P.O. Box 110, Poughkeepsie, N.Y. 

OCTOBER 26 
Third Annual Seminar on Reliability in Space 
Vehicles. Sponsored by PGCP, PGED, and PGRQC 
of IRE, Los Angeles Section. Rodger Young Audi- 
Corium, Los Angeles. Details from IRE, 1 E. 70th 
St., New York 21, New York. 

OCTOBER 30 -31 
Conference on Spaceborne Computer Engineer- 
ing. Sponsored by PGEC of IRE. Disneyland Ho- 
tel, Anaheim, California. Program information 
from R. Kudlich, AC Spark Plug, 950 N. Sepul- 
veda Blvd., El Segundo, Calif. 

NOVEMBER 1 -2 
Sixth Notional Conference on Product Engineer- 
ing d Production. Sponsored by PGPEP of IRE. 

Jack Tar Hotel, San Francisco. Program informa- 
tion from George F. Reyling Varian Associates, 
611 Hansen Way, Palo Alto, California. 

Eleventh Annual Instrumentation Conference. 
Sponsored by the School of Engineering, Louisi- 
ana Polytechnic Institute, Ruston, La. Held on the 
University campus. Program details from Claud 
J. Irby, c/o the Institute. 

Chemtronics Conference. Sponsored by Ameri- 
can Society for Quality Control. Stotler Hilton 
Hotel, New York, N.Y. Details from E. C. Torkel- 
son, Bell Telephone Laboratories, 463 West Street, 
New York, N.Y. 

NOVEMBER 4 -7 
Fifteenth Annual Conference on Engineering in 
Medicine 6 Biology. Sponsored by PGBME, AIE, 
ISA. Conrad Hilton Hotel, Chicago. Program in- 
formation from D. A. Holaday, P.O. Box 1475, 
Evanston, Ill. 

NOVEMBER 5 -7 
1962 Northeast Electronics Research 6 Engineer- 
ing Meeting. Sponsored by Region 1 of IRE. 

Commonwealth Armory, Somerset Hotel, Boston, 
Mass. Program information from I. Goldstein, 
Raytheon Co., Box 555, Hartwell Road, Bedford, 
Mass. 

NOVEMBER 12 -14 
Radio Fall Meeting. Sponsored by PGBTR, ROC, 
ED, EIA. King Edward Hotel, Toronto, Ont. Details 
from Virgil M. Graham, EIA Eng. Dept., 11 E. 

42nd St., New York 36. 

NOVEMBER 12 -15 
8th Annual Conference on Magnetism d Meg - 
netic Materials. Sponsored by PBMTT, AIP, AIEE. 
Penn -Sheraton Hotel, Pittsburgh. Program infor- 
mation from G. W. Weiner, Research Labs., West- 
inghouse Electric Corp., Churchill Bor., Pittsburgh. 

NOVEMBER 16 -17 
Second Canadian IRE Communications Sympo- 
sium. Sponsored by Montreal Section of IRE. 
Queen Elizabeth Hotel, Montreal. Details from 
Alan B. Oxley, Canadair Ltd., Box 6087, Mon- 
treal, P.Q. 

NOVEMBER 19 -20 
Mid America Electronics Conference. Sponsored 
by Kansas City Section of IRE. Hotel Continental, 
Kansas City, Mo. Program information from Dr. 
John Warfield, Dept. of E.E., University of 
Kansas, Lawrence. 
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FOR ALL 

BLACK & WHITE 

PICTURE TUBES Ir 
2 volt /4 volt, 6 volt /8 volt 

series or parallel 
electrostatic or electromagnetic 

INTRODUCES THE 

2-Stated 
IF THE BASE 

IS RIGHT 

THE BOOST 

IS RIGHT 

7 POWER 
RATINGS 

VOLTS AMPS 
2.34 .600 

2.68 .450 

4.70 .300 

6.30 .300 

6.30 .450 

6.30 .600 

8.40 .450 

A Britener with a slide switch for series or parallel 
wiring is nothing new -but those previously 
available could only be used on picture tubes 
with heater ratings of 6.3 volts, .600 amps. For 
all other heater ratings, a single -purpose auto - 
former has been necessary. 

Now Perma -Power has developed a truly uni- 
versal series /parallel Britener -one that can be 
used on ANY set without endangering the delicate 
filaments through too much boost. Only Perms - 
Power -the leader -offers you this convenience. 

You can brighten any TV picture with Perma- 
Power's 2- Brite. If the base is right, the boost is 
right! You don't even have to take the time to 
consult a Britener Selector Guide. Just choose the 
right base style -and install with confidence. 

List Price $3.75 

04N471701let, COMPANY 
3100 N. ELSTON AVE. CHICAGO 18, ILL. 

MODEL C202 

for duodecal 
base sets 

MODEL C212 

for 110° 
button base 

sets 
(RCA type) 

15132 
MAX.' 

600 
OIA. 

MODEL C222 

for 110° shell 
base sets 
(Sylvania - 

Dumont type) 
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DIA. 

-- then you need us! 
GET STARTED RIGHT by writing 
for FREE 8 page catalog illus- 
trating over 30 business forms 
and systems designed specifi- 
cally for TV -Radio Service. 

ON SALE AT YOUR PARTS JOBBER 
1 

l,Belrich Publications 4308 N. Milwaukee Chicago 41,111. 
_ J 

e,ARGAIN TV 
NUN /lA6? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

ENGINEERING B.S. DEGREE 

SCIENCE i 

I IN 36 MOS. 

MATH 

U.S. NEEDS 50,000 NEW ENGINEERS A YEARI 
EARN ACCREDITED II. S. DEGREE 1 t Science or Engineer - 
ing In 30 month,. -.vcar round rogram optional. 27- 
month engineering diploma also available. pClasses start 

. March. June. September. QUALITY EDUCATION. 
Graduate+ employed throughout the U.S. and foreign 
tries. Government approved for ,'eteran training. . tudente 
from Sit state, J0 countries. lit buildings: derma. gym. 
Campus. New Ilnrar,- and IalmralOrlea. I Tnplo,inent help 
provided. 

In SASE t 

TIME AND MONEY. write for catalog 
and 

E. Washington Blvd., Fort Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 
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TRANSISTORIZED 
ELECTRONIC IGNITION 

Increases power output up to 7 %... 
assures fast starts at low end ... full 
power at over 7,500 rpm ... up to 
20% more mpg ... prevents fouled 
plugs ... increases spark plug life 3 

to 5 times over ... insures over 75,000 
mile point life ... gives instant start- 
ing in sub -zero weather ... eliminates 
frequent tune ups ... simple 20 min- 
ute installation by anyone . . . cures 
ignition problems ... MOBILE RADIO 
IGNITION INTERFERENCE REDUCED 

50 %. 

The rugged AEC 77's are completely elec- 
tronic with no fragile moving parts to 
break, never needs adjustment. Proven in 
over 2.000,000 miles of testing. Every AEC 
77 is so dependable in performance. design 
and engineering, that every unit is regis- 
tered and guaranteed for three 13) full 
years. 

WORLD CHAMPION PHIL 
HILL TALKS ABOUT THE 

AEC 77 HE USES ... RE- 

PORTS THAT - 
"AEC 77's strong spark 
can make up for a multi- 
tude of little sins, such as 
worn points or improperly 
gapped spark plugs. It will 
make your car run 
smoother, particularly at the low end and 
will appreciably improve its performance 
and economy." 

Every AEC unit uses high quality compo- 
nents such as Delco high voltage 15 ampere 
transistors and Motorola 50 watt zener di- 
odes ... while others use two low voltage 
transistors in series with two 1 watt zener 
diodes. Every AEC ignition coil is wound 
with Formvar insulated wire, oil impreg- 
nated and hermetically sealed for maximum 
Insulation and cooling ... while others use 
enamel Insulation in a tar filled coil. 

COMPLETE DO IT YOURSELF KIT! 
AEC k3....300:1 coil....32AV output....$29.95 
AEC k4.... 400:1 coil....40KV output....$32.95 

NEED COILS ONLY & BALLAST RESISTORS? 
300:1 Coil ratio heavy duty $11.95 
400:1 Coil ratio heavy duty $13.95 
Ballast resistor 5 ohm 75 watt $1.25 

FACTORY WIRED UNITS, COMPLETE 
AEC 77 with 400:1 coil ratio, 6/12v $39.95 
AEC 77 P (British cars only) $59.95 

Please add 75r for postage and handling. 
25', deposit on COD's. 

AEC ELECTRONICS, 387 Park Ave. S., N.Y. 

Industrial and Commercial inquiries invited 

rAUTOMOTIVE ELECTRONICS CO. 
387 Park Ave. So., N.Y. 16, N.Y. 

Please Send Me 

NAME _ 

ADDRESS 

`] Additional Information EW 11J 
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Electronic Concepts 
(Continued from page 57) 

lytic, for example, may have enough in- 
ductance to offer substantial reactance 
at high signal frequencies -enough, in 
fact, to make the component a poor by- 
pass at such frequencies even though its 
capacitive reactance may be negligible. 
This is why paper capacitors of about 
.1 ,af. are often used to bypass high -ca- 
pacitance electrolytics. 

FICTION: It is good practice to replace 
an open pilot lamp in a table radio after 
all other repairs to the receiver have 
been completed. 
FACT: The lamp should be replaced 
before troubleshooting begins. In a dr- 
cuit arrangement where it is in shunt 
with a portion of the heater of a 35Z5 
or similar tube, as in Fig. 3C, an open 
in the pilot lamp will pose a threat to 
the parallel section of the heater. 

The current surge that takes place 
when the set is turned on is likely to 
blow this portion of the heater. Orig- 
inally the surge current, which divided 
between the heater section and the pilot 
lamp, was not so menacing. In addition, 
the voltage applied to the other section 
of the rectifier heater, as well as volt- 
age applied to the other heaters in series 
with it, will be slightly reduced. 

FICTION: There is nothing wrong with 
using a larger -than- called -for value of 
coupling capacitor as a replacement. 

FACT: This is true sometimes, but not 
always. A larger value is likely to have 
more leakage current, which tends to 
make the grid of the stage to which it 
connects more positive with respect to 
ground. Also, it introduces a higher value 
of stray capacitance to ground. At cer- 
tain frequencies, response of the stage 
involved may thus be affected. This 
would be the case in many video cir- 
cuits. Finally, the larger coupling ca- 
pacitor may permit undesired signals to 
pass through in greater amplitudes than 
was originally intended with the speci- 
fied value. In a TV receiver, for exam- 
ple, video signal might be permitted to 
enter the vertical deflection circuits. 

FICTION: The r.f. carrier of an ampli- 
tude- modulated wave varies in ampli- 
tude. 
FACT: The amplitude of the r.f. carrier 
itself sloes not vary. What actually hap- 
pens can be clarified with reference to 
Fig. 4. The r.f. carrier is A. The lower - 
frequency modulating signal is B. When 
these two heterodyne, as in the process 
of amplitude modulation, sum and dif- 
ference frequencies are produced. These 
appear as the lower and upper sidebands 
in D and E. The mixture or addition of 
the r.f. carrier with these sum and dif- 
ference frequencies (A, D, and E) re- 
sults in a composite modulated wave 
(C) which does vary in amplitude as 
the audio signal does. But this composite 
wave- consisting of the carrier in com- 
bination with its sidebands -is not the 
carrier itself. 

ANTENNA QUIZ 
By JOE TERRA 

TRY matching the characteristics of the various antennas, given in the second column, with their 

names in the first column. You can check your answers on page 111. 

1. Adcock 

2. Beverage 

3. Bilateral 

4. Corner Reflector 

5. Dipole 

6. Diamond 

7. Franklin 

8. Ground Plane 

9. Hertz 

10. Marconi 

11. Periodic 

12. Yogi 

13. Zeppelin 

A. Quarter -wave vertical element and four horizontal radial 
elements. Generally non -directional with low angle of radi- 
ation. 

B. Conductor half wavelength long at a given frequency. The 

most common form is separated at the center by an insulator. 

C. A form of end -fire antenna array having maximum radia- 
tion in the direction of the array line. 

D. An antenna made with its connection to the ground through 
a suitable tuning coil. 

E. Conductor that is some multiple of a half wavelength long. 
Fed at one end by one lead of a two -wire transmission line 

that is also some multiple of a half wavelength long. 
F. An antenna which is not grounded. 

G. Directional antenna consisting of a very long single conduc- 
tor a few feet off the ground. 

H. Directional antenna array consisting of four long conductors 
laid out like an equal -sided parallelogram. 

1. Impedance varies as the frequency is changed, due to reflec- 
tions or standing waves within the antenna system. 

J. Uses two flat conducting sheets behind the driven element. 
They are joined at an angle of 45 to 90 degrees with the 
driven element set at a line bisecting this angle. 

K. Type of short-wave antenna in which several half -wave sec- 

tions are used one above the other, with coils between the 
sections. 

L. Two or more vertical conductors arranged for reception or 
transmission of radio waves such that the interconnecting 
horizontal wires have little or no pickup. 

M. Has maximum response in two diametrically opposite direc- 
tions. 
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+0 -'/4 db from 1 to 1,000,000 Cps.That's the band- 
width of the new Harman -Kardon Citation A -the world's 
first professional Solid State (transistorized) Stereo Con- 
trol Center. It is totally new in concept, design and per- 
formance. When you hear it, you will share the experience 
of its creators -the experience of genuine breakthrough 
and discovery; the experience of hearing music as you've 
never heard it before. Citation A represents a towering 
achievement for Stewart Hegeman and the Citation 
Engineering Group. It will change all of your ideas 
about the reproduction of sound. Visit your Citation 
dealer now for an exciting premiere demonstration. 
For more complete technical information on 
Citation A write to the Citation Division, 
Dept. EW 11, Harman -Kardon, Inc., Plainview, N.Y. 

November, 1962 
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YOUR PROFITS CAN ZOO M 

Right now ... Citizens Band occupancy totals more than 200,000 
transmitters ... the growth rate is over 8,000 installations per 
month! Only properly licensed and equipped servicemen can 
make frequency adjustments on these transmitters. PREPARE 
YOURSELF NOW FOR THIS BUSINESS IN YOUR AREA! 
To learn more, use coupon below. 

pox 
Reliable ... since 1938! 

Citizens Band (CB) is just one part of boom- 
ing mobile radio. There are over TWO MIL- 
LION other mobile radios, each needing reg- 
ular maintenance. Your free copy of "How to 
Make Money in Mobile -Radio Maintenance" 
will show you how to start! 

The LAMPKIN 105 -B MICROMETER FREQUENCY 
METER is a natural for CB work. Small, prrtable 
and rugged. Guaranteed accuracy of 0.0025 °ö is 
ample for CB. Calibration readings supplied free 
on request for all 23 Class D channels. Immedi- 
ate delivery. Price only $260.00, net. 

NEW: THE PPM METER. an accessory for the 
Type 105 -B. Accuracy better than 0.0001% 
for split- channel transmitters above 50 MC 

1(not CB). PPM Meter price: $147.00 net, im- 
mediate delivery. 

MAIL COUPON 
TODAY! 

rLAMPKIN LABORATORIES, INC. J 
MFM Division, Bradenton, Florida 

I At no obligation to me, please send free 
I booklet and information on Lampkin 

meters. 

LAMPKIN MIM DIVISION 

LABORATORIES, INC. BRADENTON, FLA. 
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Convert any television to 

nive. 

BIG -SCREEN OSCILLOSCOPE 

IMOnu,us c Imo r. 

rÌnerience 
nets 

rly. Iil r.u'', 
NICIANS. HAMS. 

li 
r T 

ERS. BROADCASTS 
slop. n iiOol. I.,:! 

size screen. 
FULL PLANS 52. 

RELCO,Dept.EW 11, Box 10563, Houston18,Tex. 
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SAY YOU SAW IT IN 

I;Iectl ron icls 11or1d 

ALL TAPE HEADS WEAR OUT! 
Is head wear causing you to lose the clean, 
crisp sound which only tape can give you? 

There's no such thing as a wear -proof tape head! Heads 
do wear out - so get the most from your investment in 
tape equipment by insisting on NORTRONICS correctly 
matched replacement heads! NORTRONICS heads are 
selected by the nation's top manufacturers for use on 
their better recorders because of their premium quality, 
excellent performance and long life. 

HAVE YOUR TAPE HEADS CHECKED FOR WEAR! 
Now - for the first time - your Hi Fi dealer, Radio TV 
serviceman or camera store can check the tape heads on 
your recorder and supply you with the correct NOR - 
TRONICS Replacement Heads and "Quik-Kit" mounting 
hardware. Easy -to- follow detailed drawings and instruc- 
tions speed up installation! Replacements for more than 
250 popular models are now available, with more to 
come! If your local dealer or serviceman can't supply you, 
ask NORTRONICS for the name of your nearest source. 

Write today for FREE copy of The NORTRONICS Guide 
to Tape Recording" - packed with information for all 
tape enthusiasts. 

71otthoníca_- r,1 
8127 West 10th Ave., North 
Minneapolis 27, Minnesota. 
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Integrated Circuits 
(Continued from page 34) 

vital importance in many military sys- 
tems, the present reliability of transistors, 
for example, is ample for the majority 
of applications. While the space - and 
weight- saving aspect of integrated dr- 
cuits is mandatory for our unfolding space 
program, it is of little importance for 
TV sets, for instance, where the demand 
for ever- increasing picture tube sizes 
limits the minimum dimensions of the 
ultimate package. Even the cost- reduc- 
ing features of integrated circuits are at 
present limited to special applications, 
such as computers, where only the need 
for thousands of similar circuits de- 
mands the production quantities neces- 
sary for low -cost fabrication. Thus, 
while integrated circuits may eventually 
obsolete a number of job classifications 
currently in demand, in the immediate 
future they cvill create an unprecedented 
demand for physicists, metallurgists, 
chemists, and semiconductor engineers 
needed to further develop the state of 
this art. 

Even circuits engineers will be in in- 
creasing demand, although an important 
premium will be placed on circuit de- 
signers with considerable training or ex- 
perience in one or more of the above - 
mentioned sciences. The reason is that 
integrated circuits designers must be 
thoroughly familiar with electronic dr- 
cuits per se, but also with the fabrication 
procedures and characteristics of semi- 
conductor processes. A particular circuit 
may be reproducible with discrete thin - 
film capacitors, yet it may be far less 
expensive and more efficient to fabricate 
the same circuit using the capacitive 
effect of a back -biased diode for the 
same purpose. The reduction of conven- 
tional circuits to integrated circuit form 
requires a specialized knowledge which 
opens new technical frontiers and in- 
creasing employment opportunities, 

Integrated Engineering 

But as the art of integrated circuits 
advances, the concept of engineering 
likewise will become more integrated. 
Today there are three broad and dis- 
tinctly separate engineering categories - 
components engineering, circuits design, 
and systems engineering. The compo- 
nents engineer concerns himself only 
with the development of a range of 
component values which will become the 
tools of the circuit designer. Ile need not 
concern himself with the actual circuits 
nor does he require an intimate knowl- 
edge of the eventual application of his 
products. 

The circuit de'signt11, on the other 
hand, cares little about the component 
fabrication process as long as a particu- 
lar part has the electrical characteristics 
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to fit his circuit requirement. He does 
not even have to concern himself with 
the needs of the systems engineer but 
can concentrate primarily on the devel- 
opment of circuits. 

Finally, the systems engineer treats 
the output of the circuit designer as his 
particular components, or building 
blocks, from which to construct a more 
complex system. In this technology, 
therefore, the three engineers can work 
virtually independent of each other, 
neither knowing nor caring about the 
work of the other. 

Not so with integrated circuits. 
Here is an entirely new technology 

that demands the very closest coopera- 
tion among all phases of electronics 
engineering. The circuit designer now 
becomes the focal point of a team that 
must become almost as integrated as the 
circuits themselves. Not only must he 
acquaint himself with the various fabri- 
cation procedures for integrated circuit 
parts -since parts made by different 
methods such as diffusion, epitaxial 
growth, alloying, etc. may exhibit dif- 
ferent electrical characteristics -he must 
also be thoroughly familiar with the end 
product. For integrated circuits are no 
longer an assortment of individual, easily 
replaceable parts, but rather a series of 
irreparable entities that, ultimately, will 
have to be designed to fit the specific 
needs of the final system. 

No longer can the circuit designer 
afford the luxury of designing a general 
circuit, hoping to modify it later for a 
specific requirement. Since the cost -re- 
ducing feature of integrated circuits lies 
in quantity production, and since most 
of the total cost is in the development 
of the first trouble -free production sam- 
ple (virtually hundreds of identical cir- 
cuits can be made almost as cheaply as a 
single unit) each circuit must be de- 
signed with the end product in mind. 

It is anticipated that the systems en- 
gineer can design his system only after 
consultation with the circuit designer 
who determines the type of circuits to 
be used and the packaging techniques 
that can be employed. Both, however, 
will depend, to a great extent, on the 
components "process" engineer whose 
intimate knowledge of fabrication proc- 
esses and capabilities must guide the 
design of both circuits and systems. 
The components man, therefore, must be 
almost as familiar with circuit require- 
ments as with his own particular spe- 
cialty. 

Although the field of integrated cir- 
cuits still has its specialists, each must 
have a working knowledge of the prob- 
lems and objectives of the other. The 
principal rewards of this new field will 
be reaped only by men with that high 
order of initiative needed to meet the 
challenge of this vital new technology. 

YOU 
SAVE 
MONEY! 

RUSH US YOUR 

LIST OF HI -FI 
COMPONENTS 
FOR A SPECIAL 
QUOTATION 
WRITE FOR FREE 

AUDIO DISCOUNT 

CATALOG A -15 

New low prices on amplifiers, tun- 

ers, tape recorders, speakers, etc. 

KEY 
ELECTRONICS CO. 
120 LIBERTY STREET 
NEW YORK 6, N.Y. 
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FIELD MESH DEVICE ELIMINATES "BLACK HALO" EFFECT 

Compare the photographs at left. The lower photo was taken 
through a conventional image orthicon tube. Note the black 
halo around the bright candle. The upper photo was taken 
through the new Toshiba 3 -inch 75PC11 image orthicon with 
field mesh device. No black halo and no image clouding 
because the field mesh device is closer to the target. 

The 75PC11 operates on up to 4 volts above normal cut -off 
voltage. It has an exceptionally high signal -to -noise ratio, 
superior resolution and uniform picture quality. It can be 
used with equal fidelity in the studio or outdoors. 

The 75PC11 is another product of Toshiba technology. For 
information on this or any product from Japan's most ex- 
perienced electrical manufacturer, write today to Toshiba, 
Foreign Trade Division, Hibiya Mitsui Bldg., Yurakucho, 
Tokyo, Japan. 

Tokyo Shibaura F'rltric Co.. Ltd., Tokyo, Japan 

POWER TRANSPORTATION NUCLEONICS 

AUTOMATION COMMUNICATIONS ELECTRONICS 

uuabty Since 1815 

ILLUMINATION INSTRUMENTATION 

HOME APPLIANCES BASIC MATERIALS 
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Technical 
Books 

"REPAIRING TV REMOTE CONTROLS" by 
Leon Cantor & Harry Horstmann. Pub- 
lished by John F. Rider Publisher, Inc., 
New York. 121 pages. Price $2.50. 

This is a handbook for the professional 
service technician and covers the various 
systems employed to control television 
receivers from remote locations. Em- 
phasis is placed on the operation of the 
remote- control receiver and transmitter 
with circuit data, as well as testing and 
alignment information provided. 

e e e 

"HOW TO READ SCHEMATIC DIAGRAMS" 
by Donald E. Herrington. Published by 
Howard W. Sams & Co., Inc., Indian- 
apolis. 124 pages. Price $1.50. Soft 
cover. 

Here is a volume for those who want 
to step up from the level of being forced 
to construct electronic equipment from 
pictorial diagrams or not at all to the 
professional techniques of working with 
schematics. 

The text not only covers the meaning 
and purpose of various types of elec- 
tronic equipment diagrams but outlines 
a simplified approach to understanding 
such schematics. The material is pre- 

sented progressively and concludes with 
a section on how to trace a signal 
through a typical superheterodyne re- 
ceiver. 

e e e 

"MODERN INFRARED TECHNOLOGY" by 
Barron Kemp. Published by Howard W. 
Saves & Co., Inc., Indianapolis. 249 
pages. Price $4.93. Soft cover. 

Now that various types of infrared 
equipment are coming within the prov- 
ince of electronics technicians, this book 
should prove valuable to an extensive 
cross -section of technicians, engineers, 
and students. 

The text covers the various principles 
of infrared instrumentation with illus- 
trations, the construction, mounting, and 
use of visual and infrared lamps, as well 
as detectors and amplifiers. Commercial 
devices employing the infrared principle 
are covered in considerable detail. 

"INTRODUCTION TO ELECTRONICS" by 
Walter H. Evans. Published by Prentice- 
Hall, Inc., Englewood Cliffs, N.J. 505 
pages. Price $14.35. 

This volume is offered as an introduc- 
tion to electronics to those with a back- 
ground in electrical engineering. Since 
a grounding in circuit analysis is pre- 
requisite and it is assumed that the 
student has access to a laboratory, this 
volume will be of most value to those 
formally enrolled in engineering courses 

rather than those pursuing studies on 
their own. 

The text material is presented pro- 
gressively, starting with the transistor- 
ized radio receiver and continuing 
through diodes, diode applications, tri- 
odes, oscilloscopes, LE and h.f. am- 
plifiers, negative feedback and linear 
oscillators, TV receivers, modulation and 
detection, electronic components, 
v.t.v.m.'s, digital computer and other 
switching circuits, and radar, micro- 
waves, and antennas. 

Several types of design problems are 
appended to each chapter to stimulate 
creative thinking along the lines cov- 
ered in that particular chapter. 

"REPRODUCTION OF SOUND" by Edgar 
Villchur. Published by Acoustic Re- 
search, Inc., 24 Thorndike St., Cam- 
bridge 41, Mass. $2.00 postage paid 
from publisher. 

This is the second volume in the AR 
Library series and covers a wide range 
of information of interest to audiophiles 
and music lovers. The text material in 
this 90 -page volume covers sound, stand- 
ards of high fidelity, the sound repro- 
ducing system, disc recording, pickups 
and styli, pickup arms, amplifiers, pre - 
amps and control units, power ampli- 
fiers, negative feedback, loudspeakers, 
speaker enclosures, and room environ- 
ment. 
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LEARN FM 

2 -WAY RADIO 

L' SERVICING 

AT HOME 

Earn More Money 

Build a Better Future 

Advancement and increased earnings are waiting for you in 
the expaìlding communications field. The Motorola Training 
Institute's home study course in FM 2 -way radio servicing can 
enable you to take advantage of these profitable opportunities 
now. Learn all about servicing the new transistorized equipment 

. learn advanced techniques for handling complex service 
problems easier and faster. 

In addition to this wealth of practical application knowledge, 
you will also be preparing yourself for your 2nd Class FCC Radio. 
telephone License. For full details, send coupon today. There is 
no obligation and no salesman will call. 

11112 
4545 West Augusta Boulevard Chicago 51, Illlnols Dept.AEF243 

Please send me lull details on the Motorola Training Institute's 
planned home study program on FM 2. Way Radio Servicing. 
I now hold FCC License. 

MOTOROLA TRAINING INSTITUTE 

Name 

Address_ 

City Zone -State 

RAD-TEL 
WILL SAVE YOU MONEY! 

RAD -TEL'S QUALITY 

BRAND NEW TUBES 
FOR TV, RADIO AND HI -FI 

1 -YEAR GUARANTEE 

U P/TC7 5 %0FF 
1 -DAY SERVICE Over 500 Types in Stock 

FREE E 
SEND FOR NEW SEND FOR 
TUBE & PARTS TROUBLE SHOOTING 
CATALOG GUIDE 

SAMPLE OF RAD-TEL'S AVAILABILITY 
NOT AFFIUATED MTN ANI OTHER MAIL ODER NIL COMPANY 

Qty. Type Price Qty. Type Price Oty Type Price Oty. Type Price 
183 79 _ 6AL5 .47 _ 61316 .55 _ 12AU7 .61 

1X2 62 _6AU6 52 _6C86 55 _128117 .77 
3CB6 56 _EAX4 66 _CCU 61 _35W4 .42 

_4807 1 01 _ 6806 1.12 _ 6SN7 .65 _3515 .60 
_5U4 .60 -6607 1.00 _61.18 .83 _5005 .53 

LK RAD -TEL TUBE CO 
DEPT. EW -11 

TV, RADIO 

AND HI -FI 

55 CHAMBERS STREET, NEWARK 5. NEW JERSEY 

TERMS 25% deposit must accompany all orders. balance C.0.0. Orders under $5 

add SI handling charge plus postage. Orders over $5: plus postage. Appro. 8 tubes 

per 1 lb. Subject ta prior sale. No C.0.D.3 outside continental U.S.A. 

CIRCLE NO. 1119 ON READER SERVICE PAGE CIRCLE NO. 149 ON READER SERVICE PAGE 
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The text is well illustrated and the diagrams and photos 
help make the subject matter easy to assimilate. 

e e e 

"ELEMENTS OF ELECTRONIC CIRCUITS" by J. M. Peters. Pub- 
lished in the U.S. by John Wiley & Sons, Inc., New York. 94 
pages. Price $4.50. 

Subtitled "building bricks for circuit design," this volume 
is made up of a series of articles which appeared as a regular 
feature in the British publièation Wireless World. 

Written in simple, non -mathematical language, the author 
lays particular emphasis on physical explanations. The text 
is divided into nine chapters, each of which is a self -contained 
treatment of a particular subject. The text material is lav- 
ishly illustrated with schematics and graphs and covers gen- 
eral principles, two -state circuits, time bases, electronic 
markers, logarithmic amplifier, gates and coincidence circuits, 
delay circuits, pulse modulators, and waveforms which are 
operated on mathematically. 

o 

"THE AGE OF ELECTRONICS" edited by Carl F. J. Overhage. 
Published by McGraw -Hill Book Company, Inc., New York. 
212 pages. Price $7.95. 

This is a compilation of a number of papers presented in 
the course of the decennial celebration marking the founding 
of M.I.T.'s Lincoln Laboratory. The lectures were delivered 
by eight distinguished leaders in electronics and cover a 
wide range of subject matter and thinking. 

Those participating in the lecture series include H. B. G. 
Casimir, L. V. Berkner, I. A. Getting, S. M. Ulam, E. C. 
Bowen, W. Shockley, C. H. Townes, and J. R. Pierce. Their 
subjects ranged from Maxwell, Hertz, and Lorentz to masers 
and satellite relays. 

The technical level of this material is such as to appeal 
to the well- educated non -specialist and most persons will find 
this volume stimulating and thought-pros ,)1 n;. 

priced from $109.50... 
HAND -HELD, MOBILE, BASE STATION 

2-WAY RAD /0 

`LuS! //11 
Now, 3 feature packed Johnson Messengers... 

outperforming everything else in the field! 
Compact, hand -held 100 milliwatt or I watt "Personal Messengers ". 
Rugged and reliable -11 transistors, 4 diodes! Superheterodyne re- 
ceiver and exclusive tuned RF amplifier gives twice the sensitivity and 
40% more range than similar units with conventional circuitry -more 
Output than similar units with same rated inputs! 

For mobile or base stations -performance proved Viking "Messenger" 
punches your signal across the miles! High efficiency design makes 
full use of maximum allowable legal power. Excellent receiver sensi. 
tivity and selectivity. Automatic "squelch" control -5 channel coverage. 
Only 55;," x 7" x 1 1%", easy to install anywhere! 

WRITE TODAY 
for 

information packed 
4 Color Catalog 

Ilttk 
114 

aemmeeareeir+.s 

( ¡ E. F. JOHNSON COMP NY ` J 2505 IOIh Ave. S.W., Waseca, Minnesotc 
Please rush'Messen`er details to: 

NAMF 

ADDRESS 

CITY STATE 

Manufacturersof the world's m st widely used personal communications transmitters. 
CIRCLE NO. 131 ON READER SERVICE PAGE 

November, 1962 93 

CIRCLE NO. 102 ON READER SERVICE PAGE 

+a . 1111"--- 

ROO 

. .toosir- .,laC. IS.4". 

RETURNS HOME. 
PORT O'CONNOR, TEX., SEPT. 13 
Destructive hurricane Carla swept inland 
practically leveling this community. 
(AP WIRE PHOTO) 

a friend in need .. 
the reliability of the 

AIAflC 
331 

CERAMIC MICROPHONE 

instantly in touch, clearly heard, 
completely intelligible, helping to 

create order out of chaos. 

The unfailing communications "mike" 
that delivers dependable performance 
under crisis conditions. Even when 

the demands are substantially less 

extreme - for 27 megacycle 
citizens' band and paging - 
the Astatic =331 Ceramic Microphone 
does yeoman service. With 
momentary -on, spring -return switch and 

hang -up bracket for assured service 

under mobile conditions. Top quality 
with value to match. 

List Price $17.90 
OTHER ASTATIC MICROPHONES IN THE QUALITY 330 SERIES: 

Dynamic Models 335H (high impedance) and 3351. (low impedance) for 
superior performance in TV, radio, professional or home recording, public 
address with equal effect with lavalier, hand or stand applications. 

Ceramic Model 333 is a wide range instrument for performance perfection 
in tape recording, P.A. systems, etc. 

Crystal Model 332, outstandingly versatile. 

to Bulletin0 WWI 
THE ASTATIC CORP. 

CONNEAUT, OHIO U.S.A. 
IN CANADA; Canadian Astatic Ltd., Toronto 

EXPORT; Roburn Agencies, N. Y. 13, N. Y. 

MANUFACTURERS OF 

PHONOGRAPH CARTRIDGES NEEDLES PICKUPS . MICROPHONES RECORDING TAPE 
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KEEP CANDEE 
HP -4750 TUNEABLE BOLOMETER MOUNT 

For 
o ah,n , 

o il..'ii.' i.., , l . i ,: $99.50 
AM-28/111C INTERPHONE AMPLIFIER 

o Can be used for making a 4 -tuba 1' i: nnPll- 
nees AG(. n W. output euh .i flhi l.an to 
operate from crystal pick -up a i drlr,- n' lu "` 

o .t2" speaker. Excellent condition. $3.95 
nynamotor for a 1.00 _ri 

on. ernlm, vr,. n.,I .,.,m -o 
E..,r' anove' 3.00 

O COMMAND GEAR SPECIALS. All Excellent! 
R.23: Imo,.:. I. ,. Q 5'erl $12.99 

O 0.25: 1.5 -ti y .i .l 14.95 R -26: :I.,I mh.1'. I n0 m,.i,.,., 
0-27: .0 Me, i tu meter., 
T -19 TRANSMITTER: 2.1 -:I Me 
T -19 ITTER: :1 1 Ni. 

TRANSMITTER: .1 
O T -20/ TRANSMITTER: 3.1.; tir. 

O 

AN /APR.4 RADIO RECEIVER AND 
O TUNING UNITS--YOUR CHOICE! 

ANAPR -4 RECEIVER: F'r,.n 3x -I00n Mc. 
attained by various plug -in heads. Excel- 
lent rondition .... $94.95 
TN -16 TUNING UNIT: Freq.: :1005 MC 
Excel. .... .... 34.95 
TN.1T TUNING UNIT: Freq.: 7.t -020 Mc 
Excel. 34.95 
TN -18 TUNING UNIT: Frog.: 300.1000 
Mr. Excel. . . . - . . .. 38.95 
TN -19 TUNING UNIT: Fren.: 075.222200 
me. Excel. 68.95 
TN.54 TUNING UNIT: Frog: 2130.4000 kic. Excel. 146.95 

9.95 .95 
6.95 
4.95 .95 

KY -65 /ARA -26 KEYER 
Autotnalleally keys a Iran.mitisi- in CW or will 

modulate In M('FV mode. Fo cenen( road. $2.49 
f See Apr'm2 1.067 Sagasine for story 

O 

o 

o 

o 

o 

O 

o 

o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

APX -e TRANSPONDER 
('nnslsts of a super.het receher and muse trans miner. for operation felon 0511.122215 Sie. With 
minor m ,Illlratlon. x111 operate great on 12215 

e. Excel) ont condition. Only 519.95 
AS IS: xllnus minor parte. 14.95 
APX -n ('OSVEICSION 000K1FT 1.50 
INDUSTRIALS: We solicit emir innulrles for all 

. types of Test Equipment. needy answers! 
HEWLETT -PACKARG 803A VHF BRIDGE 

Por measurement of VIIF Impedance. 
r nWnR tloFn 

rill.: 50500 Mr. Excellent $595.00 

MEAS. CORP. MOD. BO SIG. GENERATOR 
Frog.: 2.100 Mc. In 0 hands. AM and ;395.00 
Pulse modulation. Excel. rnodl lion. .. 

LM FREQUENCY METER 
With matching cnllbratlon hooks. $47.50 Excellent rnndltlnn. Only 

TS- 239 /UP OSCILLOSCOPE 
I l.ncole t.nh. I.A- 2 :In.A1 (Slosh-ls of cnllhrating 
voilage generator. tlmine marker generator and 
trigger g ralnr. Ilan self.contamyll poster sup- 
ply. 103 ,1125 V.. 210 WV.. 50'1000 rccles AP. sine w response 10 eles lo 5 Me. 599.50 
Excellent r cy 

condition. Only 

QUICK WAY TO WEALTH! 
Have you any GRC. PRC. TCC or allied equIpment? 
Cet rieh quick ly' selling It .1..I. (' andre. Remen,- 
her. 'INI ill: IS 01N11EE when Il corneo to paying art for your near used gear. Also 
want commercial mll TEST EQUIP. 

All 'lento FOB Burbank, subfect lo prior sole. In 
Calif. odd 4%. Min. order $3.95. 

i J. J. CANDEE CO. Dept. EW 

O 

o 

0 

O 

o 
o 

O 

O 

O 

o 

O 

o 

O 

o 

o 

o 
O 509 No. Victory Blvd., Burbank, Calif. O 

Phone: Victoria 9 -2411 ooo o ooooooooo o 
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APPLIANCES 

F 
PAYS $3 TO $5 AN HOUR 

Spare Time, Full Time Learn at Home 

FREE BOOK 
loo' slimvi bon SOU can 

now Lave a good -paying 
business of your own, right 
in your home, No experi- 
ence needed. just simple 
tools. learn to repair Elec- 
tric Appliances. Pays $345 
an Roar! 

400 MILLION Appli- 
ances are in American 
homes right now. 76 Mil- 
lion MORE bought each 
year. People need them 
fixed, good times or bad. 
YOU make good money do- 
ing it. In your basement. 
garage. even on your 
L ;., lie, I,. t. 

FREE BOOK 

QUICK WAY TO GET STARTED 
For less than 24 a day 

our easy, pictured instruct 
lion - backed by 45 years 
of success in home training - prepares you for top 
earnings in this booming 
field. Earl Reid of Thomp- 
son. Ohio says: "Made 
$510 in one month spare 
time. NRI course is price- 
less." At no extra chatee 
you even get all pari. Ir 
your own Appliance Tester, 
loo. Finds trouble spots. 
speeds and checks your 
work. 

Get your FREE Book 
and FREE Sample Lemon: 
Mail coupon below, letter 

FREE LESSON 

NATIONAL RADIO INSTITUTE, Appliance Division 
D ept. EM2, Washington 16, D.C. 
Send FREE Book. Free Appliance Repair Course 
Lesson. Am interested in: 
- Entre Time Earning.. n My Own Business 

Better Job 
Name 

Address 
City Zone.. State 

L_Aeel.dited Membe, Retiene' Nome Study Ceun(il 

94 

Versatile Programmed Timer 
(Continued from page 55) 

timer output contacts with the trigger 
input. 

To begin, open all switches except Si 
and S5. Connect the clock to pins 4 and 
6 of SOI and short pins 1 and 2. Turn Rla 
to about the midway position and push 
Se. Note the elapsed time on the clock 
and adjust R1 to give what you think will 
be 30 seconds. Repeat until five consecu- 
tive operations are each exactly 30 sec- 
onds long. Mark this position on the dial. 
In a similar manner, calibrate from 5 to 
60 seconds, and any other times you may 
need. Then turn the knob back to the 
30- second mark and time it again, ex- 
actly. You are going to use that 30 -sec- 
ond time to calibrate the pulse intervals, 
so it should be perfect. 

Disconnect the clock and insert the 
cable connecting pins 1 and 6 of SO. to 
Jr and J_. Open the cabinet and measure 
the resistance across R.- R_ -R::, with R_ 

and R:: at minimum. Adjust R1 until its 
resistance is 12,000 ohms. Close S_ and 

then push Sr. At the conclusion of the 
30- second timing cycle, the counter 
should read close to 300; if more, in- 
crease the resistance of R., if less, de- 
crease the resistance. Clear the counter 
and push S. again. Repeat until the count 
remains at 299 to 301 for three consecu- 
tive operations. Mark this position on 
the Per Second" dial as "10." Calibrate 
the other speeds by increasing the resist- 
ance: for 5,rr the counter should read 
149 to 151 at the end of the 30- second 
cycle; for "2," exactly 60, and for "1, 
exactly 30. 

For the middle dial (R:) , calibrations 
up to 30 per minute (one pulse every 2 
seconds) can be made by resetting R1- to 
the 60- second time, otherwise following 
the above procedure. For slower speeds, 
however, better accuracy will result if 
the intervals are timed by watching the 
sweep second hand of the clock. By not- 
ing when the counter operates in relation 
to the position of the second hand, you 
can note whether the pulser is gaining or 
losing time. R_ and R:: can then be corn - 
pensated as necessary until the pulse 
occurs exactly on time. 

The three fixed intervals are set on 
R., Ra, and R., in exactly the same way, 
except that Sr is switched to the proper 
position, the pot unlocked, calibration 
made, the pot locked tightly, and the 
calibration rechecked. If locking -type 
pots are not available, use a very small 
amount of insulating varnish between 
the shaft and collar of an ordinary pot. 

Programming 
Table 1 lists several programs for 

which this instrument has proven useful. 
Program 1 can be set up to count any- 

thing that can be related to a period of 

ELECTRONICS WORLD HAS 

A BUYER FOR YOUR USED 
EQUIPMENT OR COMPONENTS! 

The 200,000 purchasers of 

ELECTRONICS WORLD are al- 

ways in the market for good 

used equipment or compo- 

nents. So if you have some- 

thing to sell, let EW readers 

know about it through our 

classified columns. It costs very 

little: just 60¢ a word, includ- 

ing name and address. Mini- 

mum message: 10 words. 

For 
further 

information 
write: 

Martin Lincoln 
ELECTRONICS WORLD 
One Park Avenue 
New York 16, N. Y. 

engineering degree in 27 mos. 
Become an 1. i tetras ics 1in2 inter. Cull ege gradu.11es 
enjoy higher income ... sure advancement. Major 
corporations visit us regularly to interview and em- 
ploy seniors. BACHELOR OF SCIENCE DEGREE 
IN 27 MONTHS in Electrical (Electronics or 
Power major). Aeronautical, Chemical, Mechan- 
ical, Civil Engineering. IN 36 MONTHS a B.S. 
Degree in Business Administration. Small classes. 
Campus. New dorms. Lou' Costs. Enter Jan., Mar., 
June, Sept. Founded 1884. Write J. H. AICCartby 

for Catalog and "Your Career in En- 
giaeeliug and Commerce" Book. 

TRI -STATE COLLEG 
16112 College Avenue Angola, Ind. 

BC -221 FREQUENCY METER. 
LIME wite Original Calibration .5 O ItlSTIl elockeI 

utOnly 
.PV 

R WITH MODULATION checked out ONLY 89.50 
9C- 455 -6 -9.1 Me Receiver 9.95 
AN /APN -9 LORAN Reeelver- Indleator with 

24 VI1C inverter. Checked out. 15e. . 124.95 
AÑ /APN -461 LORAN Receiver- Indleater with 

2 1 VII(' Inverter. t lieeked nut. For. .. .. 89.50 
AN 'APR-4 ... 3$ -2200 MC Receiver with 359.50 4 Tuning Units. Excellent.. ............ 
MAGNESYN COMPASS SYSTEM COMPLETE. 

Itenude rending for phue or boat. Excellent 24.95 coedit ion. Vllh Manual 

ARC -3 Transmitter 100.150 a1eAM 14.95 
ARR -2 Reeelver -11 Tuba,. With ('U Come-. 6.95 

.Inn 

Send Meney Order or Cheek with Order 
Write for Lotesf Flyer -LOADS OF BARGAINS! 

R W ELECTRONICS 
2430 S. Michigan A 0001. EW 
Phone: CAlumet 5 -1281 Chicano 18. 111. 

TAPE RECORDERS 
HI -FI COMPONENTS 
SLEEP LEARN KITS 

UNUSUAL VALUES MERITAPE. Low COSt. 
FREE 1962 Mgh quality record. 

Calalo,^, ing tape. In boxes Or 
DRESSNER 

1523 Jericho Tne N w , Hyde Park 16, N.Y. 

ELECTRONICS WORLD 
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time. A contact ( or low resistance ) be- 
tween Jr and 1= triggers the input. For ex- 

ample, a relay contact in a machine 
power circuit can provide the input to 
count the length of time the machine is 

operating. For machines which operate 
intermittently, total time "on" can be 
counted over whatever period of time is 

involved. With a photocell or other sen- 
sor (transducer), duration of physical 
events can be clocked. This includes 
clocking total daily sunlight, counting 

s total time that temperature or humidity 
is above or below a set figure, and sim- 

ilar operations. The sensor or transducer 
can energize a relay to provide the input 
trigger contact, if its resistance is too 
high for direct insertion in the circuit. 

With a normally open microswitch 
and a normally closed microswitch, time 
can be clocked for an object to travel 
from one location to another. For ex- 

ample, a paper tape is stretched across 
the starting line of a track running event, 
to keep open the normally closed switch. 
At the end of the measured distance, a 

similar tape is stretched to keep closed 
the normally open switch. The two 
switches are connected in series to the 
trigger input. When the mmner breaks 
the first tape, the circuit is closed and the 
counter will begin to register the time. 
The circuit is opened when the first 

runner across the finish line breaks the 
second tape, and the counter stops, 
showing the elapsed time in whatever 
interval was chosen, most likely tenths 
of a second. 

Program 2 provides repetitive process 
control, functioning as what is commonly 
known as an "Intervalometer." When 
set up for this program, the instrument 
turns on a machine or other device at 
pre -set intervals up to once a minute, 
continuing until it is shut off. The operat- 
ing pulse can be of any length as set on 
R:., up to a fraction of a second less than 
the interval between pulses. 

Time -lapse photography is a typical 
use: instead of shooting a movie camera 
at 16 or 24 frames per second, it can be 
actuated once per minute to speed up 

a very slow operations. (If frames are ex- 
posed once every 60 seconds, and pro- 
jected 16 per second, an event which 
took place in ten hours will be seen on 
the screen less than 40 seconds!) Photo- 
graphs at pre -set intervals are also used 
to record instrument dials intermittently, 
to save film. When electronic flash is 
used in this work, the camera shutter 
trips the flash, eliminating lighting prob- 
lems. An arrangement can also be made 
for lamps to go on just before the camera 
operates by using an inexpensive ther- 
mal relay having a 3- second delay in- 
serted in the lamp circuit. The normally 
open contacts are connected to the cam- 
era. The timer pot, R,:, is set to 4 sec- 
onds, and the output is connected to the 
lamp circuit. The lamps will now light 

November, 1962 

BOOKS 
for ELECTRONIC 

TECHNICIANS 
Gernsback Library 
SERVICING 
Radio Servicing Made Easy (2 Vols.) 

by Leonard C. Lane 

Get the latest servicing information on new 
radio types. Full instructions on how to fix 
FM, AM, AM -FM, Communications receivers, 
Marine Radios, transistor sets, Converters, 
etc. Books adapted from school course given 
at many times this price. 
No. 107 2 Volumes $7.20 

Practical TV Troubleshooting 
Trouble fixing TV sets? The experts let you 
in on their secrets to help you think your 
way through the toughest problems, quickly 
and efficiently, Add years to your technical 
knowledge. 
No. 102 $2.35 

TV Trouble Analysis by Harry Mileaf 
Fix TV Troubles in any set fast, by knowing 
what symptoms look like and what causes 
them. Learn how and why components and 
circuits fail. 
No. 101 $3.20 

How to Fix Transistor Radios & 
Printed Circuits (2 Vols.) 

by Leonard C. Lane 

Feel at home in the wonderland of semi- 
conductors. Learn Improved transistor tech- 
niques and save time, handle more jobs and 
add to your income. Theory and practical ap- 
plications with hundreds of diagrams. Origi- 
nally published as an expensive school 
course. 

No. 96 2 Volumes $5.90 

New Shortcuts to TV Servicing (2 vols.) 
by Leonard C. Lane 

A practical servicing speed -up course. No 
theory or math, but heavy on test and repair 
techniques that save time and make money. 
Symptom analysis method helps you find 
troubles fast. Numerous handy check lists 
tell you how to find troubles easily and 
quickly. 
No. 95 2 Volumes $5.90 

Practical Auto Radio Service & 
Installation by Jack Greenfield 
Newest servicing information on these spe- 
dallied sets. For technicians, serious hob- 
byists interested in expanding their field of 
Interest. Time -saving hints, speed servicing 
charts and check lists. 
No. $7 $2.95 

Rapid Radio Repair by G. Warren Heath 

Put your finger on tough troubles in FM sets, 
transistor sets, hybrid auto sets and other 
modern radio receivers easily and quickly. 
Lists symptoms and cures alphabetically in 
four handy sections: Receivers, Techniques, 
Servicing, Charts. 
No. 78 $2.90 

Servicing Transistor Radios 
by Leonard D'Airo 

Are you all thumbs handling tiny transistors? 
This book will show you that transistor sets 
are even simpler to fix than vacuum -tube 
counterparts. Learn the inside tips, the new 
techniques. Charts, diagrams provided. 

No. 76 $2.90 

TEST INSTRUMENTS 
How to Get the Most out of Your VOM 

by Tom Jaski 

Get more mileage out of this versatile in- 
strument. A complete analysis, Including 
theory and practical usage plus chapters on 
construction. 

No. 85 $2.90 

Oscilloscope Techniques by Alfred Haas 

Use the scope in scores of new applications. 
Make tests and measurements, interpret 
patterns. Hundreds of photos of actual wave- 
forms to help you. 

No. 72 $2.90 

The VTVM by Rhys Samuel 

Get the most out of this electronic work- 
horse. Explains VTVM circuits and how and 
why they work. Gives many new time- saving 
uses. 

No. 57 $2.50 

Sweep and Marker Generators for 
Television and Radio 

by Robert G. Middleton 
Tips and hints on how to use and under- 
stand this instrument. Includes major chap- 
ters on attenuation, signal calibration, re- 
ceiver alignment, etc., and a terminology 
index. 

No. 55 $2.50 

Buy these quality paperbacks, essential reading for your training, education, 
and reference shelf. Tax deductible if used for professional purposes. 

BUY NOW FROM YOUR ELECTRONIC PARTS DISTRIBUTOR, 
or mail in the coupon below by checking matching book number with bos number. 

- - - - -- 10 -Day Money -Back Guarantee - - - - -- 
REMITTANCE MUST ACCOMPANY ORDER 

Send books to: Name 

Address 

107 0 102 0 101 0 
960 950 870 
85 0 78 0 76 0 
720 570 550 

City - State Enclosed is S 

GERNSBACK LIBRARY, INC., DEPT. EW- t,154W.14St., New York 11,N.Y. 
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Send for NEW 
FREE CATALOG =962 

with oscillator 
circuits 

Citizen Band Class "D" Crystals 
CITIZEN RAND CLASS "D" CRYSTALS 

3rd overtone - .005% tolerance _ to $295 
meet all FCC requirements. Hermetically L 
sealed HC6 /U holden. be pin pacing. c,. 
.050 pins. (Add 15e per crystal for .043 
pins). 

All 23 channels in stock: 26.965, 26.915, 
26.985, 27.005, 27.015, 21.025, 21.035, 21.055, 
27.065, 27.075, 27.085, 21.105, 21.115, 21.125, 
27.135, 27.155, 27.165, 21.115, 27.185, 21.205, 
27.215, 27.225, 21.255. 
Matched crystal sets for ALL CB units (Specify equip- 
ment make and model numbers) $5.90 per set 

CRYSTALS IN HC6 U HOLDERS 

SEALED OVERTONE 

.486 pin spacing - 050 diameter - .005°C tolerance 
15 to 30 MC $3.85 ea. 
30 to 45 MC .... $4.10 ea. 
45 to 60 MC .. $4.50 ea. 

FUNDAMENTAL FREQUENCY SEALED 

From 1400 KC to 2000 KC 

.005°° tolerance 
From 2000 KC to 10,000 KC, 

any frequency, .005°° tolerance 

RADIO CONTROL 

$5.00 ea. 

$3.50 ea. 

Specify frequency .05 pins spaced '. 
(Add 15c 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 heNor MC -7 held... 
Pin spacing Is- Pin spacing re- 

Pin diameter .0113 Pin diameter 125 

CRIA /AR insiders FT -171 hoiden 
Pin ,pacing !y- Pin spacing % 

Pin diameter .125 Banana pins 

MADE TO ORDER CRYSTALS . . SNeify held wanted 

1001 KC to 1600 KC: .006% tolerance 84.50 ea. 
1601 KC to 2500 KC: .006% tolerance _ _. $2.76 ea. 
2601 KC to 9000 KC: .005% tolerance .... _.. $2.50 ea. 
9001 KC to 11,000 KC: .006% tolerance $3.00 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 (all except 455 KC and 500 KC) __.. 50c ea. 
Pin spacing 'h" Pin diameter .093 
Matched pairs - 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 15c ea. 
Sockets for MC -7 and FT -171 Crystals _ 25c ea. 
Ceramic Socket for HC6 /U Crystals .. 20c ea. 

ENGINEERING SAMPLES and small quantities for prototypes 
now made at either Chicago or Fort Myers plants with 24 hour 
service. IN CHICAGO, PHONE GLadatone 341051 

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals, 
order direct and send us his name. 

TERMS: All items subject to prior se e and change of price 
without notice. All crystal orden .oust le accompanied by check, 

or money order o cash with rayon It in full. 
RUSH YOUR ORDER NOW TO ti TEXAS CRYSTALS 

Div. of Whitehall Electronics Corp. Dept. (R -112) 
1000 Crystal Dr., Fort Myers, Fla. Phone WE 6 -2100 

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 

CIRCLE NO. 159 ON READER SERVICE PAGE 
96 

for three seconds (to reach full inten- 
sity), then the thermal relay will operate 
the camera, after which the intervalom- 
eter will shut off, turning off both lamps 
and camera. 

Program 3, audible timing, is used for 
those operations which require personal 
attention at specific intervals. For this 
purpose, the gong or bell is connected 
in the pulser circuit, set to sound at the 
interval required. In developing photo- 
graphic film, for example, the tank must 
be agitated periodically. Instead of 
watching a clock, the audible signal will 
sound at the proper intervals, freeing 
the operator to do other work until he 
hears it. If the counter is also in the cir- 
cuit, the total elapsed time will be 
shown, and no other timer is needed. 

Program 4 uses the timer circuit for 
independent, non -repetitive operations. 
R- is set to the desired time, the device 
to be turned on is connected to SOt, and 
So is pushed to start the timing cycle. 

Program 5 uses the same timer setup 
as Program 4, but includes a visual, dig- 
ital count of elapsed time. This is done 
by feeding back the output time (through 
contacts on a separate relay, or a set of 
separate contacts on an external power 
relay, if used) to the input trigger, and 
setting the pulser to the desired interval. 

Program 6 is a specialized intervalom- 
eter program to sound a warning signal 
when a pre -set condition is sensed by a 
transducer or sensor. For example, if the 
trigger input is a thermostat set to con- 
tact at a certain temperature, and the 
output is fed to a siren or horn, an in- 
sistent, repeated warning sound will re- 
sult if the temperature reaches or exceeds 
that setting. An infrared photocell will 
operate in a similar manner, or can be 
used to "see" the color of something be- 
ing heated, sounding the horn when it 
has reached the proper condition, thus 
relieving the operator from the chore of 
keeping constant watch. 

Program 7 provides a setup for testing 
or work sampling. In either case, the 
sampling interval is established by the 
pulser, and the sample size (length of 
pulse) established by the timer. Nor- 
mally, the program is started and 
stopped manually through S0, but auto- 
matic control is possible. To do this, a 
separate timer can keep the circuit oper- 
ating for the desired time, or a relay can 
be included in the testing circuit to shut 
off the instrument if the item being tested 
breaks down. 

For sampling, the time pulse from pins 
1 and 6 of SO is used to read a trans- 
ducer, generator, or other device at the 
desired intervals, recording the informa- 
tion by photography or on recording 
paper. This is much less expensive than 
making a continuous record. In another 
application, samples are read until a spe- 
cific condition occurs, when an external 
relay (connected to the input trigger) 

STRO 
CARLSON 

BERG 64 WATT 
STEREO AMPLIFIER SALE 

REGULAR McGEE'S 
$199.50 PRICE 99.95 

5leare Carload Purchase Said New, Factor' 
æd 

special 
U4 watt 132 watts per channel, o -111Fí 

Audio 
. Amplifier, Model ASIIKNH. It's all there is In mnllty and value. Made to sell at $200.00. McGee 

otters then for Only $99.55. Metal cover, $5.95 extra. Works with any record changer and tuner. Use with any goal HI-FI speaker.. Only 500 to sell. order 
Shipping weight, 32 II,.. 

Combination offer, ASILNNO. 04 watt Stereo amplifier 
with Garrard Type A..' Shure Ñ, D cartrl, Ige and 
two Stephens 121FR Ide range 12- speakers. all 
for only $25s.40. 
Wood 
$3.10. 

hali, (fir Type Aili$.95. -AM S31i0ower'ed 
spindle, tue 

$64.50 extra. 
se 

.43 

SPECIFICATIONS 
The StrombergCarlson A811 -860 is of the most 
powerful stereo amplifiers available at any price. 
Designed with the exibility of a recording studio 

Mol panel. each channel has Individual tone c control 
and professional miser -type separate volume 

controls 
t'ro 1C Speciallyy 

In conjunction 
1 utpu 

with 
ransfo 

master 

utilise 
gOOd low ee power 

cores adling` with 
minimum distortion. In rating the ASR 680 a leading 
test laboratory pep wer Output ed ple'sant 

surprise 
ASR-880. 

came in 
Each 

Channel delivered 50 watts at 2 % harmonic dialer. 
lion. Or OS watts at 1% distort Ion. This is I 
in amplifier rated at 32 watts per channel. Only 
0.6 or 0.7 millivolts at the phono inputs will drive 
the amplifier to 10 watts output per channel. At 
normal gain settings of the Unit the hum level is 
better than 70 db below 10 watts even phone 
Input. This Is pleteloy Inaudible. The 

on 

has a e Combination t very nigh gain and very 
low hum. The amplifier has a umber of special 
tcalores such as 

a 
enter Channel output and a very 

effective channel- balancing system, a well as Mme 
usual stereo functions found in all good amplifiers. 
Sensitivity: Tuner. 0.25: Magnetic Phono. 2.5MV: 
Ceramic Phono, 0.4V. Input Impedance: Tuner Aux 
1 gOhm; Magnetic Phono. 47K ohm: Ceramic 
Phono Tape. 2.2 megonm. Output impedances Of 4, 
fie and 16 ohms on both channels and Ñ, 16 ohms 

s 4 o enter speaker. imped- a Fos 
output fora tapeur order. Tone control range: 

BasS 150 cpsi plus O minus 17 db: Treble 1201e1 
plus o minus 15 db. Two AC power outlets. one 

Overall size. 131 y" x 45 a" High and 131'j e 

deep. Tubes: 4.7355. 2.7199. 4 -ECC -83.5. Gold finish 
metal Iront panel with gold Color knobs. 
WRITE FOR McGEE'S 1963, 176 PAGE CATALOG 

McGEE RADIO CO. 
1901 McGee St., Kansas City 8, Missouri 
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Here's the Most Remarkable 
Clock You've Ever Used! 

TLAMP 
V CLOCK 

Outdates all other ways to tel! tirite. 
Direct Reading ...Time at a Glance 

WALNUT 
Model 710 11.95 

Fully automatic self starting ork. Big, 
bold easy -to -read. Coloramn 110.111, 1 .ti, give you 
"Time at a Glance." Glolitc luminescent face glows 
in the dark. Comforting nits light for bedroom or 
nursery controlled by independent switch. Plastic 
case. S.' s" Il. 6" W. 31 /s" D. 110V, 80 cy. AC. UL 
approver motor and cord. Guaranteed one year. 
Plus applicable tax. 

At Your Dealer or Order DIRECT from 

TYMETER ELECTRONICS 
PENNWOOD NUMECHRON CO. 
7249 Frankstown Ave., Pittsburgh 8, Pa. 
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shuts off the process. By using samples, 
the differential between "on" and "off" 
states is much less critical, and very pre- 
cise control is possible. 

Many electronic and electrical compo- 
nents are tested for a breakdown point, 
on an intermittent basis. Again using the 
SO, output, voltages or currents of any 
desired value can be pulsed at intervals 
up to one per minute, with pulse lengths 
as short as 20 milliseconds. With a relay 
in the breakdown circuit to keep the in- 
put trigger closed, and the counter oper- 

a ating, the actual number of overloads to 
breakdown can be computed. 

Program 8 can be set up for flashing 
lights at any of the possible time inter- 
vals, and for any length of time at each 
interval. This is a rather expensive way 
to do this, but there may be times when 
this instrument may not otherwise be in 
use, and using it for this purpose may 
then save you from building or buying a 
special unit. 

IRE -AIEE MERGE 
MEMBERS of the IRE and AIEE 

have voted to merge into the Insti- 
tute of Electrical and Electronic Engi- 
neers (IEEE) effective January 1963. 

The 160,000- member organization has 
nominated Dr. Ernst Weber, President 
of Polytechnic Institute of Brooklyn to 
serve as president. Nominated for vice - 
president is Dr. B. Richard Teure, Jr. 
Dean, College of Engineering and Sci- 
ence, Carnegie Tech. 

Donald G. Fink has been appointed 
General Manager of the merged societies 
and will leave his post as Director of the 
Philco Scientific Laboratory to accept 
the new position, effective January 1, 
1963, but will remain at Philco until his 
successor is named. 

AMATEUR MOON 
BOUNCE 

AMATEUR radio and u.h.f. radio 
history was made on August 9th 

at 0148 GMT when amateur radio sta- 
tion KH6UK in Hawaii and amateur 
radio station WIRU near Boston es- 
tablished two -way communication us- 
ing the moon as a passive reflector on 
a frequency of 1296 nmc. 

The significance of the feat is that 
the two amateurs used mainly private 
resources, assembling most of their 
own equipment, and that they used 
relatively low power (about that used 
in a color TV set). They had to over- 
come tracking problems in order to 
constantly keep the moon in line with 
their antennas, and they had to fit all 
of their experiments into their own 
personal work schedules, keeping in 
mind the time difference between 
Boston and Hawaii. 

Both men involved in this record - 
breaking feat, Sam Harrison of Med- 
field, Mass. and Ralph Thomas of 
Kahuku, Hawaii, are qualified engi- 
neers, long -time radio hams, and fre- 
quent contributors to amateur radio 
history. 

The 5000 -mile earth distance, 450,- 
000 -mile moon bounce opens up long - 
dreamed-of opportunities on this 
frequency, which was once thought to 
he effective only over very short line - 
of -sight distances. 
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NEW! 

WINEGARD 

NUVISTOR 

ANTENNA 

AMPLIFIER 
ENGINEERED FOR TROUBLE -FREE, 

LONG LIFE OPERATION... 

NO CALL BACKS! 
Jr` 

INSTALL IT AND FORGET IT ... USES 2 NUVISTORS THAT WILL LAST FOR YEARS ...COMPLETELY 

WEATHER- SEALED, WON'T CORRODE ... RESPONDS TO WEAKEST SIGNALS BUT STRONG SIGNALS 

WON'T OVERLOAD IT (TAKES UP TO 400,000 MICROVOLTS INPUT) ...NOT AFFECTED BY HEAT OR 

COLD.. DESIGNED FOR COLOR TV...FITS ANY ANTENNA... FULLY PROTECTED FROM LIGHT- 

NING FLASHES, PRECIPITATION STATIC AND LINE SURGES ON 110 VOLT LINES. 

Uppermost in the minds of Winegard 
engineers in developing the new Colortron 
amplifier were two things -I. A new high 
in performance. 2. Long life and trouble - 
free operation. For example, a special 
"lifesaver" circuit gives the two nuvistors 
an expected life of 5 to 8 years at top per- 
formance. This is possible because of a 
heat sink to control operating tempera- 
ture and an automatic voltage control. 

Winegard's revolutionary new circuit 
enables the Colortron to overcome the 
service problems and limitations of other 
antenna amplifiers. Colortron will not 
oscillate, overload or cross modulate be- 
cause it takes up to 400,000 microvolts of 
signal input. This is 20 times better than 
any single transistor amplifier. 

The Colortron amplifier will deliver 
clean, clear, color pictures or black and 
white, sharp and bright without smear. 
It can be used with any good TV antenna 
but will deliver unsurpassed reception 
when used with a Colortron antenna. 

It has an ultra low noise circuit ... high 
amplification ... flat frequency response 
... accurate impedance match (VSWR 1.5 
to 1 or better, input and output) ... and 
no phase distortion. Can drive 6 sets or 
more easily. 

Nothing on the amplifier is exposed to 
the elements -even the terminals are pro- 
tected. A rubber boot over the twin -lead 
keeps moisture out. Colortron comes 
complete with an all AC power supply 
with built -in 2 set coupler. Colortron 
(model No. AP -220N) lists at $39.95. 
Twin transistor model AP -220T also 
available. Input 80,000 microvolts with- 
out overload -$39.95. For FM model, 
AP320 twin Nuvistor, 200,000 microvolts 
input -$39.95. 

Colortrons will be heavily promoted 
this fall with big ads in Life, Family 
Weekly, Parade and other consumer pub- 
lications. Order now -ask your distribu- 
tor or write for technical bulletin. 

You get an extra bonus of quality and 
performance in all Winegard products. 

AMPLIFIER WORKS 
ON ANY ANTENNA. 

4gt 
SPECIALLY DESIGNED 
AMPLIFIER CLAMP SNAPS 
ON COLORTRON AN- 
TENNA IN SECONDS. 

NN:CSZNN NNNNNNON INNN 

UNRETOUCHED PHOTO 
OF AMPLIFIER GAIN 
CURVE -FLAT RESPONSE 
ALL CHANNELS. 

COLORTRON 
POWER UNIT WITH 

BUILT -IN 2 SET 

COUPLER. 

3003 -11 Kirkwood Boulevard 
Burlington, Iowa 
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LEARN 
electronics theory this easy way. 

No previous technical knowledge required. 

BUILD 
the finest professional quality TV Set 

on a practical "pay -as- you -wire' plan. 

SAVE 
up to 1/2 on cost of equivalent educational course plus TV set. 

Build the Transvision "Professional" TV Kit 

described below and get this complete course 

of study for $7.95 (available only to 

Transvision Kit builders.) 
Requires no previous technical knowledge. 

Prepared by experts in teaching novices 
about electronics. 

YOU LEARN: About block 
diagrams... How to read 
and follow electronic 
circuits... How to use 
basic measuring instru- 
ments... Theory and oper- 
ation of basic electronic 
circuits... How to service 
TV, Radio, and other types 
of electronic equipment. 

Prices range 
from $119 to $199. 

The Transvision 
"Professional" TV Kit 

Choice of 19 -, 23 -, or 27" 
Picture Tube... Easy "Pay as 

You Wire" Terms ...Only SIS 
for the Starting Package. 

A few of the Professional Quality Features 
of Transvision TV Kits: 

Choice of push -pull 10 -watt audio or output to 
your Hi -Fi System... D.C. restoration... Ultra - 
linear sweep circuits...Standard Coil Model 
PKO Automatic Tuner... Super -sensitivity for 
fringe areas... Complete line of Accessories for 
Custom Installations. 
U. S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational television. 

ASSEMBLY MANUAL -$2.00 
See how easy it is to assemble the Transvision 

Kit. Cost of Manual refunded on purchase of Kit. 

Ir \li ti 1figkDlc1 
Grey 

YOnkerss 
Avenue 

(Ç3) e-- 
YO 5 -6900 

---- START NOW - MAIL THIS COUPON --- 
TRANSVISION Electronics, Grey Oaks Ave., 
Yonkers, N.Y., Dept. EW -I.11 
O Send FISF:k: 12. page 1at2l0g C I enclose 92 for 
Assembly Manual. refundable on purchase of alt 
O I en la"c ISIS for Starting Pkg. o. I,a)'-a-,ouwlre 
plan. (Complete Nits range from $119 to $199.) 

Name 

Address 

LCity lone state 
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SILICON- 

RECTIFIER 

CHECKER 
Indicates an open or shorted 
rectifier rated at 250 ma. 
or greater average current. 

Designed primarily for rapid production - 
line use, it's also handy on service bench. 

IN RECENT years, silicon -diode rec- 
tifiers have replaced selenium and 
vacuum -tube rectifiers in many in- 

dustrial power supplies and in commer- 
cial entertainment -type electronic 
equipment. This widespread use has 
meant an increased load on inspection 
and service personnel when making 
rapid checks of relatively large quan- 
tities of silicon diodes to detect open 
and shorted units. This simple checker, 
described in Westinghouse "Tech Tips," 
No. 12, gives an instant qualitative 
check on any silicon rectifier rated at 
250 ma. or greater average current. It 
makes a handy addition to the techni- 
cian's test equipment and is also useful 
for production checking since it can be 
operated by unskilled personnel. 

Operation 
A schematic diagram of the checker 

is shown in Fig. 1. Transformer T, pro- 
vides an isolated source of 6.3 r.m.s. 
volts for the circuit. With no connection 
across the test terminals (or with an 
open- circuit diode connected), PL, is lit 
by current through SR,, R,, PL,, and R,. 
The drop across R2 is too small to allow 
PL, to light. PL, cannot light because of 
the reverse -connected diode SR, Thus, 
only PL, is lighted for an open circuit. 
If a good diode is connected to the test 
terminals with the polarity shown, PL, 
is shorted out and will not light. Half- 

wave d.c. of about 8 volts peak appears 
across R, with the upper terminal posi- 
tive. PL, still will not light because of 
the reverse -connected diode, SR_. C, 
charges up on the d.c. and permits PL, 
to light. PL, then, is the only lamp 
lighted and indicates a good diode. 

When a shorted diode is connected to 
the test terminals, the PL, circuit is still 
shorted out but full a.c. voltage now 
appears across R,. Diode SR, now con- 
ducts on the negative half cycles and 
lights PL,. Since the R,, R1, PL, C,, and 
C, circuit now sees an a.c. voltage, the 
capacitors acts as a low- reactance shunt 
across R, and PL:. so PL, does not light. 
PL, is the only one lighted and indicates 
a shorted diode. 

When a good diode is connected with 
its polarity opposite to that shown, all 
three lamps light. This seeming paradox 
can be resolved with a little more an- 
alysis. The test diode conducts on nega- 
tive half cycles of the supply voltage, 
thereby developing a half -wave d.c. 
across R, with the upper end negative. 
This polarity allows SR, to conduct, so 
PL, lights. Also, since the voltage across 
R, is d.c., C, charges up and allows PL, 
to light. Finally, the SR,, R,, PL, circuit 
is not shunted out on the positive half 
cycles, so PL, lights. 

The entire set of pilot -lamp indica- 
tions is shown in the table. A unique in- 
dication is given for all diode connec- 

Fig. 1. Complete schematic. Be sure to connect the negative terminals of C, and C.. 

T 

117 

TEST TERMINALS 
ANODE CATHODE 

R,,R, -33 ohm, I w. res. 
R,-10 ohm, S w. res. 
Ri,17s -10 ohm, 1 m. res. 
C1,Ct-1000 µf., 15 e, elec. capacitor 

Tr- Filameat trans. 117 e. psi., 6.3 o. @ 1 
amp sec. (Stoncor P -6134 or equiv.) 

SI? ',SRI-Silicon rectifier /IN12171 
PL,,PL:,PLs -No. 49 pilot lamp and holder 

ELECTRONICS WORLD 
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Test 
Diode 

Open 

Shorted 

Good (normal 
polarity) 

Good (reverse 
polarity) 

Lighted Lamps 

PL, PL PL 

X 

X 

X 

X X x 

Chart of test indications 

tions and it is not necessary to reverse a 
diode if it is inadvertently connected 
backwards. Only good reversed diodes 
will light all three lamps. 

The checker can be built in very com- 
pact form as shown. All component parts 
easily fit into a 5 %" x 3" x 21/8" chassis 
box (Bud CU2106A or equiv.) The test 
terminals are brought out to a pair of 
binding posts for connection to clip 
leads or a test fixture. Pilot light colors 
are white for PL, (open), red for PL, 
(shorted), and green for PL:, (good). 
Wiring and construction are straight- 
forward and adjustments are not neces- 
sary. A line switch was not provided 
since the current drawn is so small the 
unit can be left on continuously. 

However, it may be added in the pri- 
mary side of T,. A pilot lamp may be 
connected to the secondary. Insulate 
the test terminals from the chassis. 

USING AN OUTPUT METER 

ON TRANSISTORS 
By A. P. CARPENTER 

IT IS difficult to obtain sufficient read- 
ing on the output meter when align - 

ing transistor radios or those with 
transistor output stages, because of the 
low -impedance of transistors. 

An easy way to overcome this difficulty 
is to obtain an output transformer for a 
tube -type radio (any tube radio) and 
solder clips on all four leads. Connect 
the voice -coil leads of this transformer 
to the speaker leads of the set you are 
aligning, leaving its speaker connected. 
Leads of this tube -type transformer, 
which formerly went to "B±" and out- 
put tube plate, are now connected to the 
output meter. A more -than- adequate 
meter reading will now be obtained. The 
attenuator will undoubtedly have to be 
turned back. 

This same idea will also work for 
aligning tube -output radios when the 
output plate is inaccessible. Connect in 
the sane way. Note: A single -ended out- 
put transformer works hest. 

4000111MP. TO 
2000011IMP. 

OUTPUT 
METER 

World's 

most powerful 

FM Antenna- 
positively improves 

FM set 

performance! 

Hineyatd 

STEREOTRON 
WITH ELECTRONIC AMPLIFIER 

Responds to Weakest Signals But Strong Signals Won't Overload It 
(Takes Up to 200,000 Microvolts of Signal Input) 

This is the world's most powerful antenna 
for FM or FM stereo. With the Stereotron 
and Stereotron amplifier, Winegard GUAR- 
ANTEES Unexcelled performance, GUARAN- 
TEES you will receive 85% of all FM stations 
in a 200 mile radius. The Stereotron, with 
powerful nuvistor amplifier, has a minimum 
gain of 26 DB over a folded dipole, with a 
flat frequency response of ± 1 /4DB from 
88 to 108 MC. 

With nuvistor amplifier, Stereotron is 
so sensitive it will pull a 1 microvolt signal 
out of the noise, yet signals as strong as 
200,000 microvolts will not overload the 
amplifier and cause it to cross modulate. 
This extraordinary performance is due to a 
unique amplifier circuit employing 2 RCA 
nuvistors. 

Uppermost in the minds of the engineers 
in developing the Stereotron amplifier 
were two things -1. A new high in perform- 
ance. 2. Long life and trouble -free operation. 
For example, the life of the 2 RCA nuvistors 
will be 5 to 8 years at top performance. This 
is possible because of a heat sink to control 
operating temperature and an automatic 
voltage control. A completely weather -sealed 

case protects all amplifier parts from rust 
and corrosion. The antenna is beautifully 
gold anodized -100 %a corrosion proofed. 
Available both for 300 ohm or 75 ohm coax. 
SF -8 Stereotron FM Antenna $23.65 

AP -320 Stereotron Nuvistor Amplifier 
$39.95- amplifier can be purchased sepa- 
rately to use with any FM antenna. 

READ WHAT USERS SAY - 
"The results have been so outstanding under 
less than ideal conditions, I felt you might 
be interested. It was truly amazing how a 
previously blank dial sprang to life." 

C. M. S. Elmira, New York 

"I now get as strong a signal from out -of- 
town stations as I get from 'locals'. I told a 
radio and TV man in Hollister about my 
reception and invited him over to hear it ". 

M. J. D. Hollister, Mo. 

Write for information or ask your dealer 
for spec sheets on Stereotron and other 
Winegard FM and TV antennas and acces- 
sories. Get FREE Station Log and FM map 
of U. S. 

Kin egal rl ANTENNA 
SYSTEMS 

3003 -11 Kirkwood Boulevard Burlington, Iowa 
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HE -20C DELUXE CITIZENS BAND TRANSCEIVER 

Now Officially Approved For use in CANADA By Dept. of TRANSPORT 

Type Approval No. 169361029. Tops in CB world 8 crystal con- 

trolled receive positions, 8 crystal controlled transmit positions 
Tuneable over all 23 channels Direct reading "S" meter indi- 

cates RF Power Output, Transmitter and Antenna Efficiency and Re- 

ceiver "S" readings Effective noise limiter Built -in 12 or 6 volt 
power supply for mobile use. With crystals for channel 9. 50 

No Money Down 

4 -TRACK STEREO TAPE DECK 

Deluxe Professional Quality Built -in Transis- 

torized Stereo Record /Play Preamps 
Plays: 4 -Track Stereo, 2 -Track Stereo, 

and 4 -Track Mono Tapes Records: 4- 

Track Stereo or Mono and Sound -on -Sound 

2 Record Level Meters Tape Index 

Counter Automatic Stop at end of tape 

2 Speeds: 3344 ips and 71/2 ips Fre- 

quency Response @ 71/2 ips, 40- 18,000 cps 

Takes up to 7 " reels. 

3395 
EACH 

2 
for 

6290 
No 

Money 
Down 

9950 
less case 

No Money Down 

LAFAYETTE 4 -BAND SHORTWAVE BROADCAST RECEIVER 

Covers 550 KC to 30 MC in four bands -tunes foreign broadcast programs 

plus ships, planes and amateurs Sensitive superheterodyne circuit Easy - 

tune slide rule dial Built -in 4" speaker Receives voice or code signals 

3995 
No Money 

Down 

LAFAYETTE 
Sets the PaCe' 

LAFAYETTE 10- TRANSISTOR 

CITIZENS BAND <<WALKIE 
TALKIE" 

50% more powerful -now with 10 transistors, 

plus diode, thermistor and extra RF stage 

Transmits and receives up to 2 miles 

Up to 50 hours battery life Push -to -talk 

operation Complete with leather case, 

earphone, antenna and batteries. 

100 

TM 

LAFAYETTE STEREO MULTIPLEX TUNERS 

FM -AM STEREO 

MULTIPLEX TUNER 

50 89 No Money Down 

FM 

MULTIPLEX 

TUNER 

7 650 

No Money Down 

FEATURES OF BOTH LAFAYETTE TUNERS 

Highest Quality Reception- Superb Styling! Wide -band Design Duplex 3 -Gang 

tuning condenser provides tuned RF stage for greater sensitivity and selectivity 

Built -in Multiplex with excellent separation Sensitive tuning Meters Variable 

AFC control FM stereo Noise Filter Smooth Flywheel Tuning. 
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l^ 

Klinina.. 

42sAYEAI 

1963 
unitise W111 

us Fault am 
E11.ECaROtaCS 

for Electronics. Science ondTeclon..l..áy 

w4uaw ar°""-ra. 
__...... Y11fiY.11 

LAFAYETTE 

ELECTRONICS 
1963 CATALOG NO. 630 

388 GIANT SIZE pages 

The Largest Catalog 

in Our 42 -Year History 
It's New - It's Big - 
It's Better Than Ever 

It's From the 

"World's Hi-Fi & Electronics 

Shopping Center" 
OMPLETELY WIRED 
RUBLE TUBE 

ASTER 
-15 19.95 

40 -WATT PUBLIC 
ADDRESS AMPLIFIER 
PA -268 69.95 , 

-BAND SHORTWAVE 
ROADCAST RECEIVER . 

1-40 49.95 

MULTIPLEX 
ADAPTER KIT 
KT -220 19.50 

M POLICE 
MUNICATIONS 
LIVER 

-51 , 52.50 

2 -SPEED 
TAPE RECORDER 
PLAYS BACK 
4 -TRACK STEREO 
RK -137 89.50 

LAFAYETTE'S MAIL 
Eti 

I 

SYOSSET, L. I., NEW YORK 

111 Jericho Turnpike 

xxit 

Here it is - the exciting, all -new 1963 Lafayette Catalog. 388 giant -sized 
pages with thousands of different items for the audiophile, experimenter, 
technician, hobbyist, engineer, student, serviceman ... fully illustrated ... 
hundreds of manufacturers. It's the "World's Hi -Fi and Electronics Shop- 
ping Center" at your finger tips. 

CHECK THESE EXCLUSIVE 
LAFAYETTE BENEFITS 
\' SATISFACTION 

GUARANTEED 
OR MONEY REFUNDED. 
Use Lafayette's 30 -Day Free 
Home Trial. 
LARGEST STOCK 
SELECTION. 
If it's in Electronics or 
Hi -Fi, it's in the Lafayette 
Catalog 
NO MONEY DOWN. 
Buy on time with Lafay- 
ette's Easy -Pay Credit Plan, 
up to 24 months to pay 
OUTSTANDING 
LAFAYETTE KITS 
LOWEST PRICES 
24 -HOUR SERVICE 

ORDER & SALES CENTER 

OTHER LOCATIONS 

SCARSDALE, NEW YORK 
691 Central (Park) Ave, 

PLAINFIELD, NEW JERSEY 
139 W. 2nd Street 

November, 1962 

JAMAICA, NEW YORK 
165 -08 Liberty Avenue 

BRONX, NEW YORK 
542 E. Fordham Rd. 

PARAMUS, NEW JERSEY 
182 Route 17 

NEW YORK, NEW YORK 
100 6th Avenue 

NEWARK, NEW JERSEY 
24 Central Avenue 

BOSTON, MASS. 
110 Federal Street 

OPENING FALL 1962, NATICK, MASS. 

MAIL THIS COUPON TODAY FOR YOUR 

FREE LAFAYETTE 1963 CATALOG 
GET ONE FOR A FRIEND TOO! 

LAFAYETTE GQDDOO ELECTRONICS 
Dept. RK2-2, P.O. Box 10, Syosset, L.I., N.Y. 

L 

388 
GIANT SIZE 

PAGES 
Rush my FREE 388 -page giant -size Lafayette 
Catalog 
Send me # . shipping charges collect. 

I am enclosing 

Name 

Address 

City Zone State 

Friend's Name 

Address 

City Zone State 

CIRCLE NO. 134 ON READER SERVICE PAGE 
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COMMAND RECEIVERS 
All Excellent Cond. & Terrific Buys! 

1.5.3 Mc $24.95 6.9 Mc 3 9.93 
1110 -150 MC.... 22.95 190 -550 Kc 12.95 
5 ) -I.Rm Kr i Th.. he broadcast band) 29.95 

DMQ 2-METER 
I 200 -I8. II)«) REx- 

20 W. With conversion 
I 

sellent condition. This 
dope & schematic. buy 1s for the 

I 11 New. Less tubes 030 hooks! . C .3295.00 
and 2.IoAT7... 56.95 I I.Imued quantity. 

APS.13 TRANSMITTER- RECEIVER 
Im) Me. This Is the famous "Tall End Charlie lia- dart" Fair condition. Some tubes and minor parts misting. 

Carets'? 
nut, at this price, 

Who EACH: 51.50 
5 for 35.95 

BC -375 TUNING UNITS 
-7. -6. -0. or -10. A 11115.00 value In 

(1.h 
nit. 

.enuen 
hi 

10Kc. Excelent 95 ea. Sppm w 1 Ilia. ea. ONLY 

0.306 ARENNA TUNER 
For that 100 W. transmitter. Sold e fraction f f . re ul E$15.00 value. Good Bond. 5 

51.95 

BC -610 HALLICRAFTERS TRANSMITTER 

aa) 
W. 2 -18 Mc. Excel. c d. with speech a Hiner 

nd antenna tuner. Excellent. This One piece f 
professional equipment has been checked ;650.00 
ON 

t. Guaranteed. 
-5B GENERATOR: From the G itC.9. This $255.00 

milt Ix in excellent ondition. Only 
BATTERpur B11.' 0 

uIr `Il,kcll, a'0x25l 
.22 

$3.011 

a1n r, 
F.ACF1 5169 for 

: BR.51 315 V. Dry harge. 3 hours 950 bru 1201 hms. 3 for $ 2.511.......1:ACH Y 
HEAD BAND: For the 115.2:1 and 115 -Ml. Used 490 only 

PP112 /GR VIBRATOR POWER SUPPLY 
24 V. For use with ItT00.us /I:RC trans. 

geo.$JJ 0 Selves. Like new. A Columbia Special! Only F 

ID- 6 /APN -4 LORAN INDICATOR 
Stakes Ideal lab sc pe ith ligRht con er ion. Con - 
tains 28 popular tubes! 100 Kc crystal. 68.95 

1 1.inch CRT. Excel. con. Reduced to only 
with schematic 'l0 FOR $75.00 

TCS TRANSMITTER RECEIVER 
1.5.12 Mc. 4- channel. Costal cu trolled 

2 

Slit. 
With 12 V. d i Smmotor. cables an speak. $150.00 

Excellent r million & chocked out . 

TUBES! ALL NEW & GUARANTEED! 
2C39WA $12.95 250TH $22.50 

9.93 100TH 9.95 
19.95 8000 9.95 
22.50 8298 4.95 
24.50 832A 3.95 
75.00 4E27 7.95 

4-125A 
4x2508 
e-400A 1000A 

BC -1306 TRANSCEIVER 
Late odel. 

ltortablet AM. 
Lt' 

rig. Fren.: 3.8.0.5 St 
ne 

mo 
. Like w $29.95 

HEADSETS & MINES BARGAINS! 
H5 -33 HEADSET: 0111) ohm. Brand new. ..$5.95 
HS -23 HEADSET: 4.000 ohm. Brand new... 4.95 
HI FI HEADSET: Special! With ANBHIA Dynamic 
arphone a its and chamois pads. 000 ohm. 9.95 New. Worth 9511.110. Only . 

T -170 CARBON MICROPHONE: Brand new... 
9.95 M-29Ú CARBON MIKE: Fits C.IRC & lRC .0 95 

equip. This la latest army version. Excel. 

COLUMBIA ELECTRONICS 
4365 WEST PICO BLVD. LOS ANGELES 19, CALIF. 

CIRCLE NO. 112 ON READER SERVICE PAGE 

GET 

INTO ELECTRONICS 
V.T.1. training leads to success 
as technicians, field engineers. 
specialists in communications. 
guided missiles. computers, 
radar and automation. Basic & 
advanced courses in theory & 
laboratory. Electronic Engi- 
neering Technology, an ECPD 
accredited Technical Institute 
curriculum. Assoc. degree in 
29 mos. B.S. also obtainable. 
G.I. approved. Graduates in all 
branches or electronics with 
major companies. Start Feb.. 
Sept. Dorms. campus. High 
school graduate or equivalent. 
Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD, Valparaiso, Indiana 

Amazing "New fan" 

104 

AND VERSATILITY . . . 

T=Est 
with your HI -Fi, Tope Re- 

corder or Record Player. 
Send 10c for Audio Acces- 
sory Catalog A -401 W. 

SWITCHCRAFT, INC. 
5577 N. Elston Ave., Chicago 30, III. 

FM Stereo Adapter 
(Continued from page 43) 

urated transistor turned off but, more 
important, to allow the saturation time to 
be reduced to one -sixth of a cycle or less. 
With the circuit shown, the measured 
separation using a simulated signal was 
at least 27 db over the entire audio 
range. The 15,000 -ohm resistors and 
the .00.5 -,Bf. capacitors serve as de-em - 
phasis filters. 

Transistor Va is a 19 -kc. oscillator 
with its collector circuit tuned to 38 
kc. Transformer T2 is a standard TV 
width control with a center- tapped a.g.c. 
coil. This coil is adjustable from 3.2 to 9 
mhy. on the primary side. The oscillator 
tank coil is another tapped width control 
adjustable from 0.3 to 3 mhy. and is 
tuned to 19 kc. by the .033 -µf. capacitor. 
An 0.8 -volt r.m.s. signal appears across 
the coil. Under these conditions, a 3.6- 
volt r.m.s. signal at 38 kc. appears across 
the primary of T,. The corresponding 
switching voltage across half the second- 
ary is 0.48 volt r.m.s. 

Synchronization of the oscillator is ac- 
complished by filtering out the 19 -kc. 
pilot signal from the composite stereo 
signal by means of tuned amplifier V.. 
Here again the tuned collector circuit 
uses a standard adjustable TV width 
control. The amplifier gain of approxi- 
mately 30 allows very positive oscillator 
synchronization with pilot signals as 
small as 0.03 volt r.m.s. 

The adapter is built into a box chassis 
5 #"x 3 "x 175" and is not critical as to lay- 
out. The total d.c. power required is 1 

ma. at 6 volts. A simple diode rectifier 
followed by an RC filter converts the 6.3- 
volt a.c. heater voltage from the tuner 
into the required d.c. The other side of 
the 6.3 -volt supply should be grounded 
to the chassis of the converter. A low - 
impedance source of the composite input 
signal is required and can usually be ob- 
tained by a slight modification of the FM 

tuner. The author shunted the 100,000 - 
ohm resistor between the ratio detector 
and the multiplex jack of his tuner with 
a 2700 -ohm resistor and obtained satis- 
factory results. The outputs of the 
adapter are connected to a stereo ampli- 
fier. 

Alignment 
Alignment of the adapter is best ac- 

complished with an audio generator and 
an oscilloscope. With the audio gener- 
ator set to 19 kc., a signal of approxi- 
mately .05 volt r.m.s. is applied to the 
input terminal. The emitter of V:1 is tem- 
porarily shorted to ground and with the 
oscilloscope connected to the collector of 
V., L. is adjusted for maximum voltage. 
The emitter short is then removed from 
V, and with the scope sweep externally 
synced with the audio oscillator, the 
waveform observed at the top of L. is 
brought into synchronism with the audio 
oscillator by adjusting the slug in L.. 
The same number of cycles should ap- 
pear on the screen as appear when the 
audio oscillator is being observed. This 
adjustment is refined later. 

Next the scope is connected to the col- 
lector of V: and T, is adjusted to give a 
38 -kc. waveform with equally spaced 
zero crossings. Final adjustment of L. is 
needed to give proper channel separa- 
tion. The local station in the author's 
area modulates only one channel 
(usually the left one) when making sta- 
tion announcements. For proper phase 
adjustment, L, is simply adjusted until 
all of the sound emanates from one 
speaker. 

No SCA filter has been included in this 
adapter since the local FM stereo station 
is not using this service at present. When 
and if this should occur, it will probably 
be necessary to incorporate a band -re- 
jection filter between the tuner and the 
adapter input. In all probability, a suit- 
able filter can be devised using standard 
TV coils, but as yet no practical experi- 
ence along this line is available. 

Under -chassis view. All adjustments are accessible from the rear. 

V2 RII VI V3 V4 

RIGHT OUT TI LEFT OUT LI INPUT L2 
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COMPONENTS TOOLS TEST EQUIPMENT HI -FI AUDIO CB HAM COMMUNICATIONS 

New Products 
and Literature 

Additional information on the items 
covered in this section is available 
from the manufacturers. Each item 
is identified by a code number. To 
obtain further details, simply fill in 
the coupon appearing on page 17. 

TUBE TESTER ADAPTER 
1 The Hickok Electrical Instrument Company 
I has just introduced a new universal tube 
tester adapter for testing compactrnns. nova rs. 
5- and 7 -pin nuvistors. and 10 -pin tubes on older 
manual tube testers. 

The CA-4 adapter has sockets for all of the new 
tubes. together with eight 14-position selector 
switches enabling proper setup for the new tubes. 
Because no elements are paralleled. all tests can 
be made to handbook specifications. The adapter 
connects to the octal socket of any manual tube 
tester. 

CCTV EQUIPMENT 

L 
Motorola Inc. has announced a new line of 
closed- circuit television equipment consisting 

of three transistorized contras and a glare -proof 
monitor. 

The cameras are offered in indoor. all- weather, 
and explosion -proof versions. All three units are 
equipped with special light compensation dr- 
cuitry which adjusts camera sensitivity to light 
conditions varying from 10.000 footca cad les to I 

footcandle. An electronic regulator holds the pic- 
tures sharply in focus despite line voltage fluctua- 
tions and ambient temperatures. 

l'he monitor uses a 14" picture tube to provide 
pictures with fi ill lines of horizontal resolution. 
It is available in cabinet or rack -mounted ver- 
sions. 

3 

REGULATED POWER SUPPLY 
Heath Company has added a solid -state. 
regulated power supply to its pine of test 

instruments in kit 
fur. 

The IP-20 features 
voltage - regulated, 
transistorized circuit; 
variable 0.50 volt nut 
put at up to 1.5 am- 
peres: foin' current 
ranges (50 ma.. 150 
ma.. 500 ma.. and L5 
amp): adjustable cur- 
rent limiter 30 to 
110% on each current; 
and relay protection 

against heasv o;rload and .hurt- circuit. 

TEST COMPONENT 

A 

Fay Electric Co.'s Pinkie Division has an- / nounced the availability of a new clean plastic 
device containing a microminiature incandescent 
lamp. a small battery. and a switching arrange. 
ment which can he used as a practical test com- 
ponent or a display piece. 

Called the "Thumb. 'thing." the new device 
permits the testing of the company's 'Pinlites" 
in any of their thousands of applications without 
fear of losing or mishandling the lamps. 

Nevember, 1962 

I wo models arc available. Model 15 features 
the type 15.15 axial lead (1S volts, 15 ma.) light 
while the Model 12 uses the type L 12- 121ens -tspe 
(1.2 volts, 12 ma.) unit. 

TV CAMERA TESTER 

E 

Photo Research Corp. has developed a pre. 
ij vision instrument for TV camera alignment 
and sensitivity testing. The unit attaches to the 
lens mount of any TV camera and checks it for 
opto- mechanical alignment and calibration. and 
eliminates the variables present when external 
test patterns arc used. 

Various types of test patterns, on special 
slides, are inserted into the unit, which accurately 
aligns and focuses them onto the camera tube. 
Internal light level and color temperature for the 
test pattern is adjustable and accurately repro- 
ducible. 

All standard SMP-l'E and EI:A black- and -white 
and color test patterns are available. 

D.C. PANEL METER 

e 
\Ietetelic Corpora ' has developed a coin. 

U pact and rugged d.c panel meter which is 

available in all standard ranges for current or 
voltage measurement. 

Over -all size of the Type 100 is 1W' wide, tit" 
thick. and 2Vi" deep. including the terminal 

screws. The curved dial face is a full 1" x 11/2" 
and has black numbers on white for optimum 
readability. The instrument is housed in a dust - 

proof steel case and has a clear plastic window. 
Accuracy is 2' of full -scale. 

NIGHT CAMERA 
1 Aerojet Delft recently demonstrated a new 

passise night camera capable of taking pic- 
tures in the dark. Installed in a closed- circuit TV 
hookup. the camera employs the principle of elec. 
Ironic amplification of whatever light is normally 
available. No supplementary light source is re. 
quired. 

l'he new camera can be used in connection 
with night telescopes. motion picture cameras, 
x -ray equipment. and in closed- circuit TV sss. 

tems. The intensifier tube. the basic component 
of the camera. can prvxluc an image more than 
1000 times brighter than seen by the unaided eye 
at night. 

SUBSTITUTION BOX 

8 
Mutrnn, Inc. has just introduce) a capacitor 
substitution box which is engineered espe- 

cially for transistor work. Operating on the binary 

principle. the unit covers the range from I tu 251 
pf. in steps of 1µf. with tolerance -10^ -{-30,^o. 

COLOR -TV RECEIVER KIT 

n 
Tranevision Electronits, Inc. has :ulded a 

color-TV receiver to its line of kite. 
1 he new 21" kit. produced under license from 

RCA, contains the same cireui ry found in com- 
mercial receivers. :UI critical circuits are fully 
pre- wired, adjusted. and tested by RCA. The in. 
struunent uses a 21" bonded -face -plate color tube 
which reduces light reflections and improves color 
contrast. 

The kits are available with and without audio 
circuitry and with an optional wireless remote 
control system at extra charge. 

ELECTRICAL THERMOMETER in Aneresco, Inc. is handling the distribution 
IU of the \lntlel T.I precision electrical ther 
mametcr made by Siemens & Haleke. 

Designed for production, laboratory, mainte- 
nance. or field applications. the instrument will 
quickly determine temperatures of surfaces. liq- 
uids, or gases upon application of the the'mistnr 
sensing probe. 

'l'he unit has a direct -reading combination 
Fahrenheit- centigrade scale. 

11 

TV -FM SET COUPLER 
.kerogap has announced the availability of a 

new T\' -FM set coupler which can be used 
either indoors or out. l'he device snaps around 
the existing antenna pine without tools. 

The "'Iransceptor" operates on an clecn'o- 
unagnetic principle and loss due to placement on 
the line is only t/t db for I.f. channels, Vi db for 
high. with more signal available for the addi- 
tional sets. Isolation is 12 db between the final 
set and any auxiliary sets un the line and 24 (lb 
between auxiliary sets. 

TECHNICIAN'S SOLDERING IRON 

12 
Ungar Electric Tools is now offering the "Im- 
perial perial 000(1" soldering iron which has Ixcn 

especially designed with the needs of the elec- 
tronic service technician in mind. 

The unit consists of a pastel-colored "Prrma- 
Cool" handle with matching color cord set. a 

40 -watt long -life heat cartridge (heat range from 
750 to 950 degrees F). two thread -on soldering 
tips. and a can of "Heat Stal" to insure maxi. 
mum heat transfer. 

SOLDER DISPENSER 

13 
Electronic Parts Co., Inc. is handling the dis - 
tribut ion of a lightweight, easy- to -operate 

solder dispenser which the company claims saves 

from 35 to 50% production time. 
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Now... build your 

own TOP DUALITY 

TV SET 

Assemble America's First 
COMPLETE TV SET KIT 

Enjoy a new sense 
of accomplishment 

PERFORMANCE 
GUARANTEED 

You don't have to know Electronics 
to assemble Conar's "Custom 70." 
Anyone can build it with a screwdriv- 
er, pliers, and a soldering pencil or 
iron. A fascinating, practical project 
that rewards you with years of superb 
viewing from this professional, com- 
pact, attractive receiver. Conar's 
"Custom 70" Kit includes everything 
you need -chassis, tubes, cabinet, 
parts, aluminized picture tube, com- 
plete instructions and picture dia- 
grams for easy assembly. Every part 
of highest quality. MONEY BACK 
GUARANTEE. 
Guaranteed by 
NRI with a rec- 
ord of nearly 50 
years of pioneer- 
ing in electron- 
ics. Use order 
form below. 

SEND $2.00 
for 

ASSEMBLY MANUAL 

Credited 
to your order 

COMA CR 
Natiolnal 

of 
Radio Institute 

CONAR MB2CA 
3939 Wisconsin Avenue, Washington 16, D.C. 

El Enclosed is $135.00. Ship complete TV Set Kit 
at once. I will pay shipping costa upon receipt. 
I understand the prices include 10'70 U. S. tax. 

Enclosed is $2.00 for Assembly Manual. Send 
me facts about monthly payment plan and 
"Custom 70" booklet. 

Send me facts about monthly payment plan 
and "Custom 70" booklet. 

Name- 

Address- 

City Zone State 
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Leaving one hand free to hold the piece, 
thereby eliminating a jig in many cases, the unit 
permits soldering in one operation without pre 
tinning and terminal lugs. The adjustable mount- 
ing makes it adaptable to most smaller irons now 

on printed- circuit boards, terminal boards, 
:Ind barrier strips. 7-he solder is advanced through 
the feed tube direct from the roll. 

HIFI -AUDIO PRODUCTS 

FM TUNER 

14 production 
Electronics, Inc has announced 

roduction of thr G NIodels 101B FM 
timer and 10I BM l' \I multiplex tuner. 

Both units provide frequency coverage 20 -20: 
(Hit) cps + 0.5 dl,. Sensitivity is I ay. (2 µv. 

P - 

Ill F \I). 11 and noise is 71) db below 1110 ó 
modulation while distortion is .5% harmonic or 
I \I. 7-he Model 101B provides mono FM recep- 
tion with multiplex output while the 101 BM has 
both mono and multiplex circuitry. The over -all 
size of the instrument is 1441' w. x 111/2" d. x 
4W' h. 

SQUARE MIKE BOOM 
i5Telex, Inc. has recently introduced a new 

J microphone boom of square cross -section 
which is said to provide greater ease of adjust- 
ment and improved ruggedness under severe 
operating conditions. It slides smoothly and, once 
adjusted, holds its position firmly. 

Both the boom -mike assembly and the "Magna. 
Twin Mark III" headset, for which it is optional 
equipment. are engineered to be tamperproof and 
completely field serviceable. 

The headset is of the magnetic type and has a 
frequency response of 50- 10.000 cps. It is especially 
suited to language laboratories and certain in- 
dustrial applications. 

16 

ORGAN REVERE UNIT 
Schober Organ Corporation has recently in. 
t'oducel a reverberation device which can 

be installed in any electronic organ. The "Re- 
verbatape" unit employs no springs but incor- 
porates a small tape -recorder mechanism with 
a continuous loop of tape and several playback 
heads. 

Reverberation is imparted to all organ tones. 

including low pedals and high overtones. By 
means of a special control, the player can vary 
reverberation up to a maximum of 6 seconds to 
suit any type of music or the sound in an audi- 
torium of any size. The new circuitry causes the 
sound decay to be realistic at all control settings. 

11 

AMPLIFIER SHUT -OFF 
Robins Industries Corp. has just introduced 
a new device for use with component hi -fi 

systems to turn off amplifiers automatically when 
the automatic changer stops. 

Guairacteea :Ins/staese/ 
BUY NOW AND SAVE!! 

OVERTONES: 10 to 30 Meg... Tot. .005%...$2.95 
AMATEUR L NOVICE Fundamental.. TOI..005% 
NC -6 Herm. Sealed 2.95 
HC -6 -6 Meters (5th Overtone) 4.25 
MARINE FRED. NC -6 (Berm. Sealed) 

Tol. .005 °, $3.75 
ALL MARINE FRE0. -FT -243, DC.34 Hold Tal..005 $2.50 
POLICE, C.A.P., CO, MARS. Tol. .01% $2.00 

CITIZENS BAND -11 METERS -.005°ó TOL. 26.965 to 27.225 MC, 3rd Over. Herm. Seal. or 
FT -243 $2.95 

13.4825 to 13.6125 MC, 2nd Harm. Harm, Seal. or 
FT -243 $2.95 

6741.25 to 6806.25 Kr. 4111 Harm. FT-243 only ..$2.50 

SPECIAL! 
STOCK CRYSTALS 

FT -243 Holders 5700 KC to 
8700 KC in steps of 25 KC's 

SEND FOR FREE CATALOG 

DC -34 Hold. 1690 KC to 4440 KC steps of 10 KC, ea. $1.19 

NOVICE BAND FT -243 Fund. ea. $ 49 80 Met. 3701 -3748 -Steps of 1 KC. FT -243 
40 Met. 7150.7198 -Steps of 1 KC. FT -243 
Dbl. to 40 Met. 3576 -3599. Steps of 1 KC. FT -243 
15 Met. 5276 -5312- 7034 -7083 Steps of 1 KC. FT-243 
FT -243 -2 Meters (Steps of I KC) $1.49 FT243 -6 Meters (Steps of 1 KC) 51.49 
FT -243 -From 3000 -4000 $1.49 
FT -243 -From 1005 -2999 (Steps of 5 KC) $2.50 
FT -243- .005°, Tol. From 3000 -8750 $2.50 FT243 -.01 % Tol. From 3000.8750 $2.00 
FT -241 SSS low Ktals 370 to 540 KC 

(Steps of 1.852 and 1.388) 69 
FT-241 SSB Matched Pairs $2.39 F7241- AN /TRC -1. 721.167 KC1040.625 

(Steps of 1.042 KC- Except 1000 KC) $ .96 
Intrude se per crystal postage. Y.S. only). Can,. add 4R tax. NO C.O.D. Price, subleet to chg. Ind. 2nd choice. sub. may he fletes,. Mtn. Order $2.50 

"The House of Crystals" 
U. S. CRYSTALS, Inc. 

1342 S. La Brea Ave. Los Angeles 19, Cal. 

CIRCLE NO. 182 ON READER SERVICE PAGE 

e Sales Corp. Port Washington, KY.. 

For information, ++rite Department MS42 
CIRCLE NO. 140 ON READER SERVICE PAGE 
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Called the "Stop- OMatic." the unit is designed 

to be used with either stereo or mono record 
changer systems. The device has two outlets, one 

for the changer and the other for the amplifier, 
plus an a.c. line cord. Other electrical devices 

can be shut off when the last record has played 
by inserting a cube tap into the amplifier outlet. 
The unit measures 6" x 2" x 1114" and comes 

ready for mounting by mens of two screws. 

Model HFS -1 is for European changers while the 

HFS -2 is designed for C.S. -made units. 

18 

PREMIUM RECORDING TAPE 
Reeves Soundcraft Corp. is now marketing 
a new premium- quality recording tape. 

"Golden Tone," designed specially for today's 
ads a need recorders. 

The new tape has a dynamic range of 77 db 
and a high-frcqucncy output 214c greater than 
standard tapes. A new slitting technique in its 

manufacture is said to reduce skew and burrs to 

a minimum. 
It is currently available on 7" reels, ranging 

from 1200 to 2400 feet to the reel. 

SPEAKER BAFFLE LINE 

19 
Argos Products Co. has announced a 

line of public address baffles which is 

marketed as " \Iul ti- Rafes." The new line 
offered in two basic designs with identical styb 

ing. The surface -mount units. just 31/2" deep. 

contain all electrical equipment and may bi- 

numnted flush on wall or ceiling. The recessed 

model projects from the ceiling or wall surface 
only 11/2". The surface break required is a 6" 
circular hole to accommodate the speaker. Both 
units feature a removable front panel. There are 
six models currently available in each version. 

20 

STEREO ATTENUATORS 
Centralab has announced the availability of 

a new line of wirewouncd stereo attenuators 
designed for installation in standard junction 
or switch boxes. 

The new units are approximately half the 
depth of conventional four -section stereo "L" 
pads and thus can be used where conventional 
units will not fit. Only two of the stereo at- 
tenuators are needed to do the work of a four. 
section "L" pad. The attenuators arc l4k" in 
diameter and 1 5/32" deep with a round brass 

44" diameter shaft that extends 11/2" from the 
mounting surface. 

Rated at IO watts audio. 5 watts d.c.. the 
attenuators are packaged individually with com- 
plete instructions. a gold anodized dial plate. 
and a black setscrew knob. 

21 

TRANSISTORIZED AUDIO AMPLIFIER 
Nassau Laboratories has just introduced a 

cunt pleii L u:utsistorized audio amplifier as 

the Model Ni \ \ -2 í. Bandwidth is 20 to I 000 
cps with 25 w ins rnntinuous olnput. 

November, 1962 

IF IT'S ELECTRONIC, GET IT FROM GOODHEART! 
"Can't beat it for sensitivity and selectivity ... 
a beautiful receiver ... this is it." ,r 

mss,' . 

1. P. Broderick, 151 W. 105th, N. Y. City 

H.nmicralters 
,Belmont 

R -45 ARR -7 
receives variable pitch. 

590. 43.000 
w Ìn`6 bands. 3 mew. 

itIOnS 455 -kc tl- filter varlable- 
nnase seleetivlty & 3 non -HI pass po- 

Itlons. 11 tubes. 2 RF. 2 IF. Noise 
limiter 8 5- meter. New, aligned. 
with 60 cy pwr silly. $179.50 fob San Antonio 
Time Plan: 117.95 down, 11x516.01 

QX -535 IMPROVES RECEIVERS 535% ! 

See Dec. "73.. p. 66 or 
Write us for reprint. This 
Is long -wave 190.550 lie 

r BC- 453 -B. a favorite 
for 16 yrs as a QS'er for 

odeconverting any revr 
t.F.I.F. in its range. 

reg 2 stages 85 kC final 
. in nana. 

so e Case°W 
own 

tem, pwr 
Rply. all ontrols 8 pkr. 
evr is aligned & Checked. 

Also makes C.C. founda- 
tion for tweeters Ina 
this s tunal.le $37.50 

r I.F. lo,ake- On. 
Few lie- it -yOYr sellers: 

C-453 
hipping. 9 Blbs l bCLosCAngeleesT 

before $12.95 

RADIO RECEIVER AND/ OR SPECTRUM ANALYZER 
AN "APR -4 rt. Is the 11 -tube 30 me IF etc. for It 

units; has Plug-in tuning 
° Audio outputs. an Video 8 t AM. checked, aligned. 

with heads for 38.1000 mc. $164.00 pwr plug & Handbook. fob Los Ang. 

Add 559.50 for 1 - 2.2 lime: add 579.50 for Test 
CW. AM. Oscillator 

M 
11 Wl buiii iGOPCS pwer sply. fob 

±5 
Los Ans. Add 

545.00 to get AM FM y, Instead of AM. 

SEE THE SPECTRUM TO 6000 MEGACYCLES! 
Cabinet on roller 

k 
base. to " radiosondes. contains Panadapter RDP lus( 130 mc 

15 mc display, 6 Receiver R -111 APR -SA 11 to 6 

Handbooks. Input 
pwr sply. 

CY 
meter UpanelIo etc. With 

o as 
adjunct to 

es 
APR 4 above. FOB $199.50 

NAVY'S MULTIPLE -USE IMPEDANCE BRIDGE 
280007 AC bridge meas- 
ures capacify 10 pf to 100 

1166: 

21, 
lytic leakage O to 1. 

.5. 8 s ma. inset. resist. "w` i - 

to 2500 m. PF to 50:. t *. 
eslst. 1 ohm to I meg. 

xfrmr turns ratio .001 10 
1000. Built -in 115v. 50160 
CY pwr .ply. adiust. polar- 
izing de O to 550 v. AG 

Each 
curacy 

` s is gone hyn shop; 
wresistors replaced as eeded 

ith t!. types. etc.. 8 grid 
loo : OK. W /very eduCa. 
sni 

pped only` by RailEx fob Lots Ange °Cs.° $31.50 

ARC -3 and ART -13A TECH MANUALS! 
Handbooks amten., 00,-r.. theory, .Chem. $10.00 
0wgs. etc. Either book postpaid 

2 -METER RECEIVER & 2/6/10 METER XMTR 
SCR -522 revr, tr. rack 8 
Case. esC. Cond. 19 tubes 
include 832Á's. 100 -156 me 
AM. Satisfaction grid. Soda 
at less than the tube COST In 

us: SM1 

FOB 
wt 85 Ills. 

Wash. e rmerton. $14.95 Only 
Add $3.00 for Complete 
technical data group inClud- 
Ing original schentatici 8 
parts 

instruct. t 
loran, 

ct. for AC pr 
toi for rev, 

nng for t2mt 
use. and for putting amt, on 6 and 10 meters. 

COMMUNICATIONS RECEIVER BARGAIN 
RBS: Navy's pride 2.20 mc 14 -tube superbet has 
voice filter for low none. aving AGC, high s 
8 select. IF Is 1255 li e . Checked. aligned, w pwr cords. use, lob $79.50 Cha :leston 

tech 
. Los Angeles 

HIGH -POWER VHF GROUND -STATION XMTR 

cbann eraAAutómne. 
225-400 

t iri, 1 Input' 115 /230P 440 °v 
SO 60 cy 1 ph. FOB 

$15.10.00 San Diego. !pare Parts Boa for above l37.9Ó 'extra) 

FERRIS NOISE & FIELD STRENGTH METER 
232A. 150.390 8 950- 20.000 ke. Battery powered. portable. Checked A aebratelF calibrated. $250.00 With N.mdhook. fol, Los Ange 

GENERAL RADIO IMPEDANCE BRIDGES 
_821A Twin.T 1 r i.Z. 460 MC-40 tat 
ments, o =6504 Conventional 4.aem with 
1 lie hummer. Either. fob Los Angeles ... $250.00 

DUMONT TEST SCOPES 
304 -A: Sensitivity 100 my full scale 5199.00 
304 -H: Same but HV a cet. for photos... $225.00 
350: Identical x -y amplis for X-Y pplotting 

or precise phase-shift measurements . $223.00 
403: Ultra-sensitive. 100 ow per . $295.00 

FREQUENCY-METER BARGAINS 
B C221. no modul., 135 20.000 MC S 65.00 
TS-173 por sply. 90-450 mc. .0057 5I50.00 
T5.174. 20-280 mC. .01: 1150.00 
TS-323 ac pwr splY. 20-450 mC 
005.002 : S275.00 

TS186D1,U 01 ¡ w'.002 W tl. 0.1.10 kmC. /295.00 
icrom.-tunea Catlé. eho-box types 

itate Ìeq. range desired. up fp X band. Any 
S 78.50 one 

PRECISION PHASE METER /MONITOR ME -63/U 
Meter shows phase -angle di Nerenee 0.360 21 deg. 
between any 2 Input waveforms 2.30 y $275.00 
peak 20.20.000 Cy. 51420 Govt cost,.. 

TUNING -FORK FREU REFERENCE STANDARDS 
400 cy 2 .001 t. AM. Time Prod. 02001.2. 

fork . 99.95 
Complete module, w tubes. Instructions 929.95 
Same in Case w pwr sply. Ai amplifier . 969.50 
10.000 cy 2 .001%. 2.2001.2H w multiplier $69.50 
1000 Cy 2 .02 '.. 22003 plus 4 Walkin 

binary Count-downs to Soo. 290. 125. 621'2 

Varo 6228 400 en/ 2 0.1 ¡, w tube. instruct $17.50 
Pnllamon 400 Cy 2 .09°. wtubes, Instruct. . 919.95 
Pbllamon 500 cy 2 .057. w / tubes. Instruct 919.95 

SCINTILLATOR & GEIGER COUNTER 
Famous -Name verstock. new, w Instruct., checked 
and grid. The Geiger Conter. regularly 549.50 5159.99. .2 to 20 tar hr, metered. . . 

ScIntlllator, l" set. od.- iodide. regular $99.50 S349.95..02-20 rhr. metered. only 

FM MICROVOLTER WITH BUILT -IN SCOPE 
T5 -452A U shows you pass band of rev, you are 
aligning. S -108 mc In 6 bands. Movable marker pip 
Is wavem ter. C Ilb, a c aCy .33n. Accurate at- 
tenuator 1 -lot db, 1 dbu steps. from min. . Vo. 
scope synched to treq sweep. $906 Govt $179,50 
cost! fob LOS Ang.. checked 100: OK. only 

0.1% SORENSEN Line Voltage Regulator 
050005 recut. against 
load changes 0.5 Uve 
line Changes 95.130 v 
1 ph 50 60 Cy; adj. out- 
put 110 -120 V. holds t 

Harm. less than 
3 .. Recovery .19 sec. 
Regularly 5695.00 les. 
spares. New. pans 
orig. b. fob UtiCas.$349.50 

b° LOSS' Ab eta 5179.50 
0Ofb a2. oL.A. . 0./os0 

-1500 Special. ISO to 
1500 va. 105 -129 v 60 
cY. 20.3w. line 8 loan. 
110 -120 Vo. Max 54 dis - 
,prt. 'nth $199.50 Norwalk. <°nn. 

TS- 344/AP: triggered plus free -running sweeps 10 to 

CR' ówS`hooded 
db 40 

lensjlfob°1Newarrk1. $49.50 
AN'USM25 105.4131 radar ranging plus g al pur- 
pose. C 1- Controlled marken. S.A.R. .e 5195.00 

NEW COMPLETE MAGNETOMETER AN /ASQ -3 
0se. 0 -3 8 Con CV.1 in Case CV -4; Head (with 

Inlenters) DT -2; DynamOtor Assbiy 01-6; Control C8; 
dleator ID -5 Ils a r0 -i a ma de meter. may be 

parallelled sin 
'1 

d by a recorder if desired): set of pes: 
page Handbook. 5 gammas produce 

rs 
dShe. ln Mles packing, clean and fresh. $349.550 

pg Wt 290 lbs. fob Phila.. Pa 

Add for Recorder RD- 4'ASQ. new 5200.00 

MIL SPEC SILICON DIODES 1N250A 
Unused. contract termination. 200 Ply 20A at 150 
deg. C. 1 -28 stud` hex base. Max 11 a drop. 5 

250 A - y surge. Regular SI4.00 $2,50 Buy postpaid at Óriiy 

HANDY -DANDY 3 -PH 400 CY INVERTER 
Ideal for labs. Instrument Checkouts. breadboard as- 
semblies, etc. Eclipse- Pioneer r12142.1 -A. In: 2712 
vde 224. Out: 3 ph 11S v 400 cy 250 VA 1.0 PF. 
V 8 reed. regulated. Only 914" lg. 61,4" h. Very 
clean, checked. arid. w mating plug- $9.95 4 lbs fob San Diego. only 

STANDARD SIGNAL GENERATOR BARGAINS 
Navy LAE -2 brand new w charts. graphs. cords. Hand - 
hook. 520 -1300 me 214.. AM. CW. Pulse mod.. cal- 
ibrated VO 1 uv to .1 v 21 db 8 1:- Pulse delay 
3-300 

500' pós.. FOB °Sa 3 Diego`.' `nly. $139.50 

Meas. Corp. Model 80 Or AN equiv. TS 4978 URR 

2-40L mC. 
5350. Federal 0504 -I I Navy gUiva- 

330 me, SISO. Meas. Corp. Mod. 84. 
300 -1000 mC direct reading on Ireu and Vo. othe, 
wise same as LAE -2 above. only $150. Boonton Uni- 
verteram203B converts 70 me from Mod. 80 Igor 

ample) to 0.1.25 m e Vo as set at the 
Model 80. With Instruction hook. 5129.50. 

WE HAVE NO CATALOG. IF NEEDED, ASK FOR 

MORE DETAILS ON SPECIFIC ITEMS HERE, OR 

TELL YOUR SPECIFIC NEEDS IF NOT SHOWN 
HERE ... WE HAVE MUCH MORE MERCHANDISE 
ANO WE NEVER STOP BUYING. 

IF INTERESTED IN RECORDING OSCILLO- 

GRAPHS, WRITE FOR SHEETS ON SAME. 

IF INTERESTED. specify and ask for details on: PRO 
w e pwr bridge: u e fittings kits: TV camera 

8. mfr; Kay Rad.,sweep: VLF 
LAN VDv0les, 100 A het Y chrer; A YOU NAME IT! 

R. E. GOODHEART CO. P. O. BOX 1220-A BE 
CALIFORNIA 

HILLS, 
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FREE! With every $10.00 purchase 

VARIACS VARIACS VARIACS 
115 VAC Input, 0.135 VAC O 

1 Amp 5.50 6 Amp 12.50 
1% Amp. (sin) .5.95 7V% Amp .14.95 

2 Amp 7.50 20 Amp 39.95 
3 Amp 8.95 26 Amp 42.50 

Pew 
1)/ea Powerstat mounted in 4 "x5 "x3" steel box 
W /2sw, knob a, dial, fuse, pilot IHo assy 56.95 

ESTERLINE ANGUS CHART RECORDERS 
Model ,7AW -0 to IMA 
New 5245.00 Used $175.00 

HI -SPEED BLOWERS 
27% V DC or AC Packed In steel cans; for cool- 
ing transmitter or NI -FI $4.25 
SILICON FULL WAVE BRIDGE RECTIFIERS 

Ise V PIV 250 V PIV 
25A 17.50 25A 19.50 
45A 24.75 45A 27.50 
50 V PIV 30A 13.50 

SILICON CONTROLLED RECTIFIERS 
16a 400 PIV. $4.35 

MARS POWER SUPPLY 
115V AC Input 12 -14V DC Output n. 2 Amps in 
steel c se- 12 "x8 "x9" To close out 9 95 

CIRCUIT BREAKERS HEINAMANN 
1 Amp 5 Amp 10 Amp 120V AC- $1.09+. 
Curve 15, 5 in carton $5.00 
SPECIAL! ORIGINAL CARTON 60 Amp-2 pole 
-Curve 1, W /HDWRE 54.25 es. 

CONSTANT VOLTAGE TRANSFORMER 
SOLa- 500VA -e0 ..-. 
95125VAC in 115VAC out. $39.95 

New Relay DPIT 6 V DC Coil 15e Cent. 

METERS 
1r/" SQ 3" RD 

0-500 MMA . .. á3.95 0-100 MMA DC . 4.95 
0-1 MADC 3.75 0-1 MA-(ARB 
0.1 MV 3.75 SCALE) 425 

2" RD 0-5 MA DC SQ .. 4.25 
0-100 MMA- 0.100 MA AC .. 3.75 

IARB SCALE/ 3.75 0-150 MA DC .. 3.95 
3.95 0-200 MA DC ....4.25 
3.75 0-5 AMPS AC 

0-50 MA DC 3 95 (ARB) 3.75 
0.100 MA DC... .3.95 0-20 AMPS RF 3.50 
5 Meter. 0-150 V DC 

Ha,nma.lund . 3.95 WESTON 4.50 
0-1OA DC 3.95 0-150 VAC 4 50 
0.150 VAC 3.95 0-1 MA-4" SQ. 6.75 
We huy Surplus Inrentarmt. All Shipments F.O.B. N.Y.C. 

ADVANCE ELECTRONICS 
79 Cortland? St., New York 7, N.Y. RE 2 -0270 

CIRCLE NO. 100 ON READER SERVICE PAGE 

Pill in coupon for a FREE One Year Sub.' 
scription to OLSON ELECTRONICS Fan- 
tastic Bargain Packed Catalog - Unheard 
of LOW. LOW, DISCOUNT PRICES on 
Brand Name Speakers, Changers, Tubes. 
Tools, Hi -Fi's, Stereo Amps. Tuners and 
thousands of other Electronic Bargains. 
Credit plan available. 

NAMF 

ADDRESS 

CITY ZONE_STATE 
If you have a friend interested in electronics 
send his name and address for a FREE sub - 

Lscript ion also. 

OLSON ELECTRONICS, INC. 

632 5. Forge St., Akron 8, Ohio 

CIRCLE NO. 15 ON READER SERVICE PAGE 
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There arc three separate audio channels which 
can be mixed as desired and fully controlled 
front the front of the amplifier. (channel 1 is a 
sw itchablc low- or high -impedance microphone 
channel. channel 2 is a switrhable 
mace. 1600-ohm, 1fí00 -ohm, or balanced-to- ground 600 -ohm 
II tie input, while channel 3 is a second micro- 

phone channel which is included as optional 
equipment. Separate bass and treble controls can 
be had either outside the case for convenience 
or inside the case to avoid tampering. 

The unit will operate on 117 oohs, 60 cycles or 
from a 24 -volt power pack. 

22 

FM MULTIPLEX TUNER 
H. H. Scott, Inc. has added the Model 333 
A %I -F sI multiplex tuner to its line of audio 

equipment. 
l he new instrument can be used as an AM 

tuner, an FNI tuner. an FM multiplex lui or 
:Is an ANI -F sI stereo amer. Sensitivity of the FM 

section is 2.5 pv. (IHFM). -there are two AM 
bandwidth positions and a ferrite core antenna 
for AM. l'he FM detector bandwidth is 2 Inc. 
There arc three FM Lf. stages and two F51 lim- 
iting stages. The front-end is silver- plated for 
stability. There is an audible monitor tone to 
indicate multiplex broadcasts. 

23 

CB- HAM -COMMUNICATIONS 

DEVIATION METER 
\lourrola Inc. has ties eloped a new deviation 
meter which has been incorporated in its 

S- 11139; portable test set used for two -way radio 
servicing. 

The meter covers all 
t woW a y radio fre- 
quencies from 20 -100 
Inc. It has directread- 
ing frequency devia- 
tion ranges of 8 kc. 
and 16 kc. full-scale 
with an accuracy of ± 
5%. A third range, 
with full -scale reading 
of 1.6 kc., is pros idol 
for tone -squelch thevia- 
t ion me:nai cement. 

I ram ist. niced for reliability and compactness, 
the unit is operated by two mercury batteries and 
has a connector for external 12 ± 2 volt d.c. 
supply. The instrument is mounted at the top of 
the S -1059A test set model. 

CB TRANSCEIVER 

2 
/ Cadre Industries Corp. is now offering a new 
4 ;r -watt transceiver as the Model 500 for class 

D CB service in the U.S. and as the 500 -C for land 
and mobile radiotelephone service in Canada. 

The circuit uses 18 transistors and 8 landes. 
Sensitivity is. .5 ay. with selectivity at 10 kc. ap- 
prox. 40 db. Power output is 2.4 watts minimum 
d.c. operation and 2.1 audio output at I ay. 
Audio response is 300-3000 cps ± 3 db. Output 
impedance is 50 ohms. l'he unit weighs fo pounds 
or 91/2 pounds with a battery pack. It measures 
II$b" x 54S" x 311" over -all. 

25 

TRIPLE -CONVERSION RECEIVER 
Hammarltnd Manufacturing C. pany has 
recently introduced a new amateur radio 

receiver featuring triple conversion and improved 
electrical and mechanical stability. 

Designated the HQ -170A, Une circuit is a 

17 -tube superhet with automatic noise limiters 
and allows triple conversion for i.f. frequencies 

of 9033, 455. and 60 Ice. According to the coin - 
pally, this provides excellent rejection of image 
response. The second i.f. is heterodyned with a 

crystal -controlled oscillator while the third Lt. 
is heterodyned with a high -stability ad junta blc 
oscillator which contains micro- accurate vernier 
tuning control. 

The receiver tunes the 6. 10, 15. 20, 40. 80, 
and 160 meter amateur hands. 

CB TRANSCEIVER 

2 
C Sonar Radio Corp. has announced production 

Lit of its Model C CB transceiver which features 
eight crystal -controlled channels. 

The circuit includes a dual- conversion unable 
receiver for all 23 channels. class B push -pull 

modulation, "S" meter and transmitting tuning 
meter, adjustable squelch. crystal spotting switch, 
and illuminated panel. 

'l'he Model C. weighs only 9 pounds and comes 
complete with one pair of crystals and a high- 
impedance ceramic microphone. The unit meas. 
tares 1114" long x 9112" wide x 444" highs. The 
instrument incorporates a heavy -duty, two -way 
power supply. 

AIR -WOUND COILS 

21 
Illumitronic Engineering Corp. is now offer- 
ing a new series of "Air Dux" coils with di- 

ameters up to five inches. A higher "n" can be 
realized with the larger coil diameter and the 
use of large copper. tinned, or silver -plated wire 
gives greater current and power handling capa- 
bilities to the coils. When wound with a larger 
conductor, with increased spacing between turns, 
the coils deliver the sane ind ucince in a gilt en 
length. according to the company. 

A wide variety of mountings is available in the 
new series. 

COMMUNICATIONS ANTENNAS 
Mark Products Division has added a series 

LEI of low -price) omnidirectional base- station an- 
tennas to its line for tvo -stay communications in 
the 150- and 43(1 -rase. ranges. The "Beacon-' line 
includes units ranging in length from 8 feet to 
21 feet. 

At the sause time the company announced Ilse 
H\\' -5 a five-band mobile antenna for the amateur 
operator. The unit permits switching to any of 
five hands from the driver's scat while the car is 
in mot ion. It has switching control for 80- 10 - -2(1- 

15-10 meten and may be toed with all mobile 
transmitters and tranaceives. 

PHONE -ANSWERING SET 
Electronic Secretary Industries. Inc. is now 

La in production on the .ltxlcl FP lelepl e- 
answering set tshich will answer the telephone 
and record up to 240 incoming messages. 

The unit answers the phone with a 20- second 
message. ugx.ietorded in the businessman's own 
voice. .A "beep" tone then tells the ciller is In n 

ELECTRONICS WORLD 
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to start his tape -recorded message. which may be 
up to 30 seconds long. Message can be played 
back through the speaker in the unit. 

ANTENNA TUNING UNIT 
3UElectronics Asamimes is currently introduc- 
ing a new unit for tuning bile or ground - 

plane antennas for minimum standing -wage ratio 
and maximum r.f. output. the tuning unit is 

designed for CB. haut. and police equipment. It 
uses no coils or capacitors and is said to take the 
guesswork out of antenna installations by indi- 
cating on- frequency accurately. The unit covers 
CB channels 2-23. haut bands 28 -I50 inc.. and 
police bands 25 -10 mc. 

PAGING TRANSMITTER 

a 31 
Multi tnnc Electronics Limited is note offer- 
ing a new radio paging transmitter which 

is specifically designed) 
to solve staff-locating 

el problems in small 
offices. plants. stores. 
hotels. clubs. and 
other businesses. 

This desk -model ra- 
dio tr:nsnritier raper. 
ate on the Cit i/ens 
Band and is equipped 
with built -in selective 
paging facilities and 
integral antenna. 
Max bmnm outdoor 
range is Vs mile but 
an external antenna 
may be used if 'e 

eslensi t- t scrags is needed. 

32 

MANUFACTURERS' LITERATURE 

POWER TRANSISTOR DATA 
Clesite Transistor has issued ayo technical 
data sheets covering its new 3 and Ir. ampere 

germanium power transistors. Designed specifical- 
ly for high -loner switching. control. and ampli- 
fier applications. SIIL-S -19100 specs are exceeded 
by the new units. Bulletins TB 231 -2 and 231.3 
provide complete technical details. 

SILICON RECTIFIER BULLETIN 

33 
Tung -Sol Electric Inc. has issued a one -page 
Arc ni uct bulletin which describes a diffused - 

junction silicon rectifier haying a maxim aver- 
age forward current of 25 amperes at 150 degrees 
C case temperature. 

The bulletin shores an illustration and outline 
drawing of the press -fit rectifier. which has a 

knurled base for inserting the device under pres- 
sure into a heat -sink mounting hole. Five electri 
cal characteristic curves show typical ratings for 
peak reverse sol tage. forward voltage. surge over. 
load current. average forward current. and heat 
sink output current rating for Lk" Dipper plates. 

34 

AUTO RADIO REPLACEMENTS 
Stancor Eln't rout is s, Ina. lies issued a nets 
transformer and coil replat m ment guide cuaer- 

ing almost &1 different brands and manufacturers 
of car radios. 

In addition to listings by radio model or ch: .'. 

each model or chassis is cross -referenced to the 
manufacturer and year of aulx usage. Separate 
moss- reference table: for each manufacturer list 
the equivalent Stancor part number of every 
manufacturer's part. 

CATALOGUE OF KITS 
3SDeath C pane has just issued its new 

1902-19113 catalogue which pictures and 
describes in detail an exicnsisc line of stereo 
hi -fi components. hats radio gear. test and lab 
equipment, marine equipment, science kits, ed u. 
rational kits -all in teadv- trassemble form as 
wired units of vantions types. 

Complete technical spetifìutt' as well as 
special features air listed lut each product. along 

with such pertinent data as assembly tinte. en- 
closure types and styles. tube Far -ups and other 
information of interest to those ordering equip- 
ment by mail. Each mtit is illu<n'ated with a 
large. clear photograph. This 100 -page catalogue 
is free on request. 

36 

ADDING SOUND TO SLIDES 
General Techn iqucs, Ina. is offering copies 
of a booklet which illtnuatcs a new tech- 

nique of adding sound to 31 mfr. slides. The new 
met hunt invol ces a pencil mark less than 1/2" avidly 
on the oxide face of the recording tape to actuate 
the change mechanism in an automatic slide or 
film strip projector. 

Copies of the booklet. "slake 'Talkies' Out of 
Your Slides." are available on request. 

CB PRODUCTS 

31 
Browning Laboratories, Inc. has just released 
a new all- products brochure which deals wish 

the cumpans's models in the field of (:IS com- 
munications equipment. 

Full -color pl price lists. and congdete 
specifications accompany the descriptions of 
iu ;uilst,'i l rem s. receivers. Ir:fiisCei see,. etc. 

TUBE INTERCHANGEABILITY 
30 RCA's Electron Tube Di vision has issued an 
o silage ..Interchangeability Directory of For- 

eign as USA Recebr ing -Type Electronic l tubes" 
which is now available on request. 

the new edition. form No. ICE -19711. indi- 
cates the USA direct replacement type or similar 
tape. if available. for more than $1111 foreign tube 
type, used principally in AM and I'M radios. I V 
receivers. and audio amplifiers. 

ENCAPSULATED RECTIFIERS 

39 
Erie Re.'. Corpora ' is distributing 
copies of its ISulletin 521 whirl) pi scot tour 

!oleic electrical and mech:uuical sprtilit.tiuns nn 
a new line of ministur lied omco,s 11:ued si l it un 
rectifiers. 

PER 

TUBE 

100 TUBES OR MORE: 

EACH TUBE LIFE AND MUTUAL CON- 

DUCTANCE TESTED. INDIVIDUALLY 

& HANDSOMELY BOXED 8. BRAND- 

ED. TUBES MADE IN USA ONLY' 

24 HOUR SHIPMENT 
On One Year Guaranteed 

RADIO & TV TUBES 
OZ4 3BZ6 12AV5 12507 
1AX2 3C66 5BR8 12AV6 12V6 
183/163 3CF6 5CG8 6AR5 6BH8 6CF6 60147 6507 12ÁV7 1226 
113 3CS6 5CL8 6AS5 6816 6067 6006 678 12AX4 12X4 
1R5 3CY5 5C41B 6AS8 68115 6CG8 613117 6118 12AX7 13DE7 
1S4 30K6 5GM6 6AT6 68k7 6CHB 60T6 6V3 12ÁZ7 13DR7 
155 3D76 516 6A78 6047 6C16 6E48 6V6 1284 17AX4 
1T4 354 5T8 6ÁU4 68N4 6CLB 6EB8 6W4 12BA6 1704 
1U4 3V4 5U4 6AU5 68N6 6CM6 6E415 6W6 12806 17006 
1U5 4AU6 5U8 6AU6 60N8 6CM7 6EM7 6X4 12BE6 17GW6 
1V2 4BC8 5V3 6AUS 6805 6CN7 6ER5 6X8 12BF6 19AU4 
1X2 4807 5X8 6AV5 68066CU6 co 613 6ES8 7AU7 12BH7 
2BN4 4BS8 5Y3 6AV6 6BD7 6CS6 6E08 8AW8 

258 

2CY5 4826 6A84 6AW8 6BR8 6CS7 6EV5 8805 
126B06 25806 

2CW4 4827 6AC7 66X4 6BS8 6CU5 6EW6 8C67 
12BRI 25C06 

2FH5 4CB6 6AF3 6AX5 68U8 6CUB 6CHB 6CM7 
12BR7 2516 

3A3 4CS6 6ÁF4 64X8 68X7 6CW4 66M6 8CX8 
12817 25W 

3A15 4EW6 6AG5 6A28 6BY5 6CXB 615 6AÚ7 
12CAS 25W4 

3AU6 5AMB 6AN4 68A6 6BY6 6CY5 616 100E7 
12CÁ5 3505 
12CÚ5 /1205 35C5 

3AV6 SAND 6016 6BAB 68Z6 6CY7 6K6 10DR7 
38C5 5A05 64145 68C5 6827 6C15 6L6 11CY7 

12046 35 

3BE6 5ÁS4 6A15 68C8 6828 60A4 654 12Á15 
1204 352W 4 

3BN4 SATB 6AMB 6806 6C4 60E4 6SA7 12AT6 
12006 3525 
124 

3BN6 SAUB 6AN8 68E6 6CS6 6DE6 6SK7 12AT7 
6 5005 

12587 5016 
38U5 58417 6A05 6BG6 6C06 6066 6SL7 12AU6 
3BY6 5807 6407 68N6 6CE5 601(6 6SN7 12AU7 

12SK7 5642 
125147 5642 

HIGHEST QUALITY I FREE BONUS OFFER 
QUANTITY BUYERS Genuine Leather Hand Tooled Key 

FASTEST SERVICE Case Yours Free with every order Ask for Discounts 

of 25 Tubes or more. Write for Private Brand' Deal 

LOWEST PRICES We Ship Immediately! Submit your Tube needs for 
P Y price quotation 

Tubes are all guaranteed and field tested new, factory seconds or used tubes and are so marked. 
TERMS: All orders over S5.00 postage 
free. Under 55.00 add 501 for postage and 
handling. Send 25 °, Deposit on all COD 
Orders. Canadian and Foreign Orders. send 
approximate postage. All orders subject to 
prior sale. 

November, 1962 

CORNELL ELECTRONICS CO. 
Dept. EW11 4217 University Ave., San Diego 5, Calif. Phone: AT 1 -9792 
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build 

your 

own 

REK0KUT 
professional turntable 

only 

$5995 

Model 
K -33H 

(331/2 rpml 

Own the only turntable 
accorded professional ac 
ceptance. Assembles in a 

half hour, using just a 

screwdriver. Same features 
and performance as facto- 
ry- assembled Rek -O -Kuts- 
hysteresis synchronous mo 

tor, Rekothane belt drive 
for lowest rumble ever 
achieved! Two -speed K -34H 

model (331/2 & 45 rpml 
also available, $69.95. 
Tonearm, base and Auto - 

Poise for automatic tone - 
arm operation, extra. 

SEND FOR FREE INFORMATIVE CATALOG 

REK -O -KUT CO., INC. 
Dept. _EW -11, 38 -19 108th St., Corona 68, N.Y. 

Name 

Address 

City Zone State 

on a 
CIRCLE NO. 173 ON READER SERVICE PAGE 

SUPRA 
PROFESSIONAL 

Unexcelled for broadcast use 

3 
Heads 

3 

Motors 

3 

Speeds 

Model BX801 -Full Track 
Also available in half track, two track and quarter 
track stereo. 

All Aluminum construction - 10' z" Reels 

Crown gives more performance per dollar 

FREQUENCY 
RESPONSE 

-!- 2 db 30 to 28,000 CPS 
+ 2 db 30 to 16,000 CPS 
-- 3 db 30 to 8,000 CPS 

IPS 
SPEED 

15 
7!'z 

33.1 

73 Standard Production Models. 
Write direct for details. 
Address Dept. EW-1162. 

FLUTTER 
& WOW 

06 °° 
09% 

.18% 

NOISE 
RATIO 
60 db 
60 db 
55 db 

CROWN INTERNATIONAL 
Division of 

INTERNATIONAL RADIO 8 ELECTRONICS CORP. 

ELKHART, INDIANA 

The new line of general- purpose diffused silicon 
rectifiers features high forward conductance, low 
leakage currents, reliable operation, and low 
thermal resistance. 

TV KIT CATALOGUE 

4 
n Transvision Electronics, Inc. has just issued 

a 12 -page catalogue entitled "Professional 
Series TV Kits and %Viral Chassis." The publica- 
tion describes and illustrates a new line of re- 
ceivers of various type:. along with an extensive 
line of accessories to permit custom wall or cabi- 
net installations. 

PRODUCT GUIDE 
Al P. R. Mallory & Co. Inc. has issued a 28 -page 

product guide which provides technical de- 
tails on the firm's line of batteries. buzzers, capa- 
citors, controls, communications equipment, 
contacts. converters, diodes, "Inductuners," jacks 
and plugs. metals. pots, rectifiers, relays, resistors, 
switches, vibrators. among others. 

The products are illustrated and, where ap- 
plicable, performance graphs accompany the tech- 
nical specifications on the products. 

42 

HI -FI ACCESSORY 
Royce Electronic Developments. Inc. is now 
offering a 6-page booklet entitled "Audio Ro- 

bots are for Sleeping" which discusses the basic 
fundamentals of extension speakers in hi -fi systems 
and the ways in which automatic control can be 
accomplished at a remote point from the main 
high -fidelity system. 

43 

ELECTRONICS TEACHING PROGRAM 
Electronic Teaching Laboratories is now 
offering a 12 -page bulletin which explains in 

considerable detail its "Monitor Electronics 
Teaching Programs" which are designed espe- 
cially for school, industry. and government train- 
ing programs in various phases of electronics. 
The system involves 40 modular circuit panels, 
each with built -in power supply. The panels are 
designed to be used individually or combined 
with other panels to produce more complex 
circuits. 

44 

ELECTRONICS CATALOGUE 
Allied Radio Corporation has issued its 1963 
catalogue of electronic equipment and com- 

ponents as No. 220. This new publication runs to 
460 pages and includes a 68 -page section listing 
the firm's "Knight- Kits." 

The listings are indexed not only by product 
but by manufacturers to facilitate locating a spe- 

cific component. 

45 

TRANSISTOR REPLACEMENTS 
General Electric Company has announced 
the availability of a radio transistor replace- 

ment guide in the form of a 17" x 22" wall chart. 
The chart (E FR-3345) cross. references the corn - 
pany's 8 basic "universal" replacement transistors 
with 1218 types of transistors commonly used. 

MINIATURE TOOLS 
WMini -Tool Technical Industries, Inc. has 
issued a 24 -page catalogue covering its line 

of tools and instruments for miniature assembly 
and micro -fine work. Included are pliers- tweez- 
ers. microscopes, taps, dies, and hi -speed drills. 

41 

MINIATURE LAMPS 
General Electric Company's Miniature Lamp 
Department has issued a 28 -page catalogue 

covering an extensive line of lamps in all types 
and sizes for a wide variety of applications. 

Included are lamps designed for automotive, 
aircraft. lanterns, marine. military, tractor lamps, 
special service lamps, and bicycle and motorcycle 
lamps. Electroluminescent lamps are also covered. 
Factors involved in making the proper selection 
are discussed in some detail in this publication. 

48 

ENGINEERING DRAFTING GEAR 
V. & E. Manufacturing Company has issued 
a compact, pictorial 24 -page buying guide 

which lists types, specifications, and features of its 

drafting machines and accessories as well as full 
details on special accessories for engineering de- 
partment use. 

49 

ALTITUDE TRANSDUCERS 
H. E. Sostman Sc Co. is offering catalogue 
sheets covering the various types of trans- 

ducer and regulated power units it manufac- 
tures. 

The material includes a description of the 
elements employed in the instntments, altitude 
and pressure ranges. resistance ranges, sensitivity, 
case sg9e, and all pertinent data. 

The various catalogue sheets describe trans- 
ducers in general and Type 1150 altitude trans- 
ducers and systems in particular. Complete in- 
formation on the Type 1210 regulated power 
unit is also included. 

TAPE ERASURE INFORMATION 
Jlinneso Mining and Manufacturing Co. 
is offering 

ta 
copies of its instrmnentation bul- 

letin No. 5 which details studies made on the 
probability of accidental erasure of magnetic 
tape by stray magnetic fields. 

The bulletin reports that an experiment de- 
signed to simulate actual aircraft shipping con- 
ditions found the demagnetizing force of a 
plane's main power cable, where the worst eras- 
ing conditions exist, was considerably less than 
that required for discernible erasure even when 
an erase force and tape arc in close contact. 

Full details on the erasure studies, findings, 
and preferred shipping methods arc included in 
this free bulletin. 

ELECTRONICS /HI -FI CATALOGUE 

51 
Lafayette Radio Electronics Corporation has 
just released its 1963 product catalogue 

which lists hundreds of items in electronics and 
stereo hi -fi equipment. 

Running to 388 pages. the publication features 
equipment in both kit and factory -wired form. as 
well as products from all of the major manufac- 
turers of hi -fi equipment. There is a complete 
selection of CB equipment, optics. books, tools, 
radio and TV components and accessories, cam- 
eras. p.a. systems and parts -almost anything 
needed by hobbyists, students, experimenters, and 
those in industry. 

52 

MATV SYSTEMS GUIDE 
Blonder- Tongue Labs is now offering a com- 
pact master TV reference manual designed 

to guide technicians and TV countermen in the 
selection of proper systems and equipment. 

The booklet covers smaller systems only. featur- 
ing clear diagrams and descriptions of typical 
installations that can be placed in TV show- 
rooms, service shops, apartment houses- hotels, 
motels, and other institutions. One section is de- 
voted to home systems. enabling technicians to 
meet the growing demands of multi -set owners for 
reception outlets throughout the home. 

53 

FOUR -LAYER SWITCHING DEVICE 
Tung -Sol Electric Inc. is offering copies of 
a new technical bulletin which describes 

its Type 2N2260 "Dynaquad." an alloy junction 
"p- n -p -n" device that can turn on and off at 
a speed in the order of 0.1 µsec. -Else six -page 
bulletin describes in detail the operating fea- 
tures of the unit in terms of its equivalent dr- 
euit of two complementary transistors and in- 
cludes a schematic diagram which shows direc- 
tions of currents through the device. 

All electrical and physical specifications are 
given in the bulletin. along with ten typical 
characteristic curves. 

54 

SEMICONDUCTOR LISTING 
Amperex Electronic Corp. has announced 
publication of its new condensed semicon- 

ductor catalogue. The 15 -page catalogue includes 
basic specifications of the new line of universal 
communications transistors manufactured by the 
PADT process. 

The catalogue also contains a complete listing 

110 ELECTRONICS WORLD 
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and specifica ' of a c prehensivc line of 
germanium " p n p" and "n p n" audio, com- 
puter, switching. and v.h.f. transistors for con- 
verter, mixer, and rl illator applications. 

FERRAMIC TOROIDS 

55 
Indiana General Corporation is offering 
copies of its new four -page ferramic toron! 

.elector which gives complete specifications for 
these ferrite materials. 

Dimension data adheres to the recommended 
specifications of the Ferrite Manufacturers As- 

sociation. \f.P.l. Standard = 2I -61. Magnetic 
properties and application data is given for each 
of the standard ferrite bodies described in the 
bpd letin along with inductance nomogram aids 
in material and part size selection. 

PULSE TRANSFORMERS 

56 
Techn it rol Inc. has issued a technical 

du tin covering its new line of subminiature 
pulse transformers. called "Genie -H" units. 

the bulletin includes two tables listing -H 

different tranformers and gives individual values 
for turns ratio, magnetizing inductance, leakage 
inductance, winding resistance, interwinding ca- 

pacitance, and effective distributed capacitance. 
Drawings in the bulletin show outside case di- 
mensions and lead spacings for standard and 
optional lead configurations. A wiring diagram 
illustrates the % arions winding connections which 
arc available. 

ANSWERS TO QUIZ 

(Appearing on page 88) 
1. L 5. B 9. F 

2. G 6. H 10. D 

3. M 7. K 11. 
4. J 8. A 12. C 

13. E 

"DO -IT- YOURSELF" 
At 1 513 The 

CHECKERS 
esti 

Shiped Railway $36.95 Express F.O.B. 
Pays for itself In one onth Or 
lessi meal for sula- rtnarkets A 
drug o e.. Completely reco n,ll. e,l (haute ts-Itina.% has-et up- 

l:t1a- Charts 11t llghte,l hack & 
I.e ked r n, m that ,torce up 

TV CONSOLES 
mplete Front Knob- To Back 

No alintrne,l Out Picture Tulles 
Or Tr .formers! 

Sa11sIaetlon Guaranteed Or Tour 
Money Bach! 
Shipped Railway Express, F.O.B. 

10"- -12 " -I 4 $7.05 (as Ix) 16.-17.-113.-20^-21. 
15.03 Ins 

ONE YEAR 

Y Priced A» ow 
Ale 

Inch! 
Here are lust a few Spectacular 
*ample prices! 

1 Ú13f( -$4.Ún 171121.4 -$ 111.05 
1 21.1.4 -$ 7.10 I BAI`4 -8l 5.75 
14111'4 -$8.25 213:1'-1 -x0.05 
IoGr4 -s8.ß5 21AMP4- 522.05 
17111.1-40.05 2 I,'E1` 1- 4214.115 
MUTE: No Úu,1 Ite,1Ih red On Any per f The Atrnse Tube T) -Pee. 
Attention! All Picture tubes sold 
by Nation Wide contain only new 
parts except for the glass envelope 
which xis reused d a d hat been 

HUNDRED 
closely inspected prior to 
fan p.e to insure Tear and cer: 
feet pictures! Ali picture tube3 

sshipped F.Ñ.B. 
end Tor .oaom Wide's complete 

nct,,re inn,. b3i. Dr. pt. LL. For all type 
FREE POSTAGE n All Order. 25e 
Il., 1.11ln:' Order. Violer t), pox it Of 25'.; 

Ir t, 114'o role n,I :non' sin . Po 
REMEMBER. If you're not C ampletelys satisfied with any m rehkan- 
dise. Nation -Wide will Refund Your Money within Five (5) days! 

Immediate shipment on all orders! 
411 tubes guaranteed for one full year! 

NA 
TUBES 

NATION -WIDE BLDG. 
WIDÉyf 

CO. HARRISON, N.J. HUmboldt 4 -9848 

Answer to Electronic 
Crosswords 

(Appearing on page 811 

L U M E N R E D S T A B 
O A A H I N S T A N T 
A N E P E R S O L A R U 

D D I A H A L S 
S L I D E R U L E P O R T 

B I R D I E S O A K 
T A L E S A O R B I T 
AEl 
NO 

E 
S T 

H 
O R 

K 
A G E 

O 
N 

L E O 
H 

G A N A L O G N E M M 
E X O B E S E E O M 
N O W L I T R I P L E 
T A U E N E G R E T C 

P S I I M A Y E H 
P O T E N T I A L C E N T I 

Page 

22 

26 

26 (bottom) 

32, 33, 34 

40, 41, 42 

49 

79 

98 

1a1111T11 1'I1F:IIITS 
Credit 

H H. Scott, Inc. 

Fisher Radio Corp. 

Sonotone Corp. 
Motorola Inc. 

Solitron Devices, Inc. 

Hewlett- Packard Inc. 

Precision 

Westinghouse Electric Corp. 

IMMEDIATE 
DELIVERY! 

BRAND -NEW 
FACTORY SECONDS 
USED TUBES 

Used and /or 

factory second 

TRANSISTOR 
IGNITION 

READY -TO- INSTALL CONVERSIONS 

YOU can get TOP MILEAGE, HIGHEST PERFORM. 
ANCE, LONGER POINT & PLUG LIFE, BETTER WIN- 
TER STARTING, and MANY OTHER ADVANTAGES with 
one of our INEXPENSIVE TRANSFIRE systems. 
These include HERMETICALLY- SEALED AMPLIFIER, 
HIGH -RATIO COIL, BALLASTS, Leads & hardware. 

MODEL T 6 or 12v. neg. grd. $39.95 
MODEL T2 TWO TRANSISTORS, 

250:1 coil $44.95 
MODEL TP 6 or 12v. pos. grd. direct 

installation wo. insulating points $49.95 
MODEL TS Special, 40kv system $59.95 
MODEL TS2 TWO TRANSISTORS, 

400:1 coil $49.95 

TWO -TRANSISTOR KITS Everything needed to build 
conversion. Includes transistors, coil, ballasts, 
heat sink, decal, etc. 

KT2 with TX250 coil for 30kv output . $34.95 
KTS2 with T400 coil for 40kv output . $39.95 

6 or 12v. Negative -ground only. Point insulation 
kit adapts to positive ground, $2.50 pp. 
1 oz. Epoxy potting plastic in mixing bag $1.95 pp. 

NIGH -RATIO IGNITION COILS with free circuit dia- 
gram. 

TX250 Heavy duty coil 250:1 ratio $ 9.95 
T400 HIGH EFFICIENCY 400:1 coil for 

HIGHER OUTPUT and /or LOWER 
TRANSISTOR VOLTAGE $14.95 

FULL LINE of PARTS at NET PRICES. 
Free lists. Dealer opportunities. Marine models 
available. When ordering, specify voltage and car. 
Add postage for 4 lbs. on kits and cony's; 3 lbs. on 
coils. $5.00 deposit with COD's. 

PALMER ELECTRONICS LABORATORIES Inc. 
CARLISLE 11, MASS 617 -AL 6 -2626 

CIRCLE NO. 146 , N READER SERVICE PAGE 

1 -YEAR GUARANTEE ON ALL TUBES! 
Before shipping, each order of tubes is Scien- 
tifically Tested by Nation -Wide's own Quality - 
Control Department! All shorted and Low 
Emission tubes are immediately destroyed! You 
receive only TOP QUALITY. LONG -LIFE, 
Hickok ands t tested tubes! 

INDIVIDUALLY BOXED! CODE DATED! 
BRANDEDI 

0Z4 
I B3GT 
ILS 
1LB4 
ILHS 
IL NS 
INSGT 
IRS 
ISS 
ITS 
1U4 
tÚ1 

November, 1962 

.......:ï:?.: 

CIRCLE NO. 141 ON READER SERVICE PAGE 

4856 Sc,' 
ADT6 
SAMS 
SANS 
SAaS 
SASS 
SATE 
5057A 
SORS 
SCGB 
SCLBA 
SCZS 
5J6 
5T8 
SUSG 
SU4GA B 
SUB 
SVSG 
558 
SY3GT 
SABGT 
SABA 
SAC7 
ears A 
GAGS 
SAHSGT 
SANS 
6A115 
GALS 
6AM8 A 
6ANS A 6T8 A 14A7 
GAGS A 6U8 A 1406 
SASS 6V3A 14F7 
6476 6V6GT 17AV5CA 
GATE A 6W4GT A 17AX4CT 
SAUaGT A 6W6GT 19AU4GTA 
6AUSCT 6X4 1913G6G'A 
6ÁU6 A 65567 1978 
.AUS 6X8 A 25AX4GT 

64VSGA 676G -A 25806 

6CM7 12AT7 
6CQ8 12AU7 
6C116 12AV5 
6CU8 12AX4GTA B 
6DE4 12AX7 
6006 A B 12427 
SOTS 1284 
SEA7 12BA6 
SEAS 120E6 
SERS 12BH7/A 
SENS 

a SERS 120 7!A 
KESS I2CAS 
6F6GT 12CR6 
6GH8 I2CU5/12CS 
6H6 12CU6 
6JS 12D4 A 
6JGA 121365 
611667 1213Q6 A B 
6117 12K7GT 
6L6GA B C 12L6GT 
654 12Q7CT 
65A7 125867 
65C7 125A7 
6SH7 125E7 
65F7 125117 
65117 12SN70T 
65L7GT 12V6CT 
65N7GTA B 12W6GT 
6507 1254 
6T4 130R7 

SAWS 'A 747 25C136GA'B 
6AX4GTA /B 7AB 25CU6 
6AXSGT 7407 250146 
6846 TAUT 25006 
6BC5 704 25LGGT 
6008 707 25W4GT 

1X2 6BE6 7C5 25Z66T 
24F4 60066 A 7C6 35Á5 
20N4 6BH6 7F9 3585 
2CY5 613H8 7H7 3SC5 
3AÚ6 6BJ6 A 7N7 3SL6GT 
38CS SORS 7V4 35W4 
3BU8 613117A B BAWB'A 35'44 
3826 6BL7CT A 81305 3523 
3CB6 GONG 8CG7 3575GT 
3C56 6005 8C57 5045 
301(6 6BQ6GTA B SCM7 SOBS 
3DT6 6007'A BCXB SOCS 
304 6BÚ8 85N7GTB 50E145 
3050T 613Y5GA 9/IUT SOL6GT 
354 60Y6 SUBA SOY6GT 
3V4 6827 100E7 SOY7GT 
4AÚ6 6C4 10E07 70L7GT 
Secs 6CB6'A 12A8GT 75 
4BC8 6CD6G A 12ÁB5 80 
1307A GLUS 12406 83 
4858 6067 12AQS 11723 

12AT6 11726GT 
Partial listing -send for free Complete tube listing. 
FREE SURPRISE . BONUS. ON 
ORDERS OF SS OR MORE( 
FREE TROUBLE -SHOOTER 
GUIDE WITH EVERY ORDER! 
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N JUST RECEIVED! VICTOREEN 

- A 

RADIATION 
DETECTOR 

(DOSIMETER) 

$8" 
SE 

5 500 SPECIAL, WHILE TH1, t t 

Crystal 
100 
Channels. 
6.64115. 
2.12SN7. 
Power 

C 
> 

I r 
r 
L' ,. 

e 

O HI 

rg 

-Controlled 17 
to 156 MC.. 

28 -volt DC 
1.125117. 
1.12SL7. 1 

Supply KR for 
Wired and 

ARC 
RECEIVER! 

Templet 
used [ac. 
used 

-tube` supeehet. 
AM.. on any 8 
power Input. Tubes: 3- 12567 1 -9001, 

-I2Á6. 
above 

Tested 

-3 

I 

$1995 

tunes 39n 
O 

pre -sob 
1.900_ 1.120, 

15.00 
19.95 

ARC -3 TRANS MITTER 

i; ,,,,,un I ,r nn ,ii /1095 pO 2.832A, 1.12.1117. 1 -645. 
Only . a condition dition .... 

'' , 1. BON 55.95 

Converted 
New- 
SPECIAL 

ENTRA 
In original 
FT.237 
00,1 BC 

c` F U 
4SCtIOn 
piece 

Interchangeable, 
Switch. 
VDC 

904plets 
BC.804 
4- Section 
complete 

e 

SPECIAL! BC -603 Fr ' EIVER 

for 35. to 50 Me. Brand $3450 
Checked out 

SET OF 10 TUBES FOR ABOVE br:11I nev 
boxes $3.95 

MOUNTING BASE for BC003 Revr ;5.95 -1H14 \,sitter. Brand New 

ed y2'motnr 
for Alww 

544.25 Brand New 55s50 
Coro. 

14.95 
883 

Has ObOIT 
Provide. 220 

$12.95 
for 8C5.6.0.4 

NEW ;8.95 
liters. \ 54.95 

, .. .,, ,. 

Antenna for BC503, 113 Receivers. 
with 111,1 canting nage. GRAND NEW 

AC POWER SUPPLY FOR BC603. 
replaces dynamotor. 

NO RECUR. CHANGE NF.EIED. 
O 80 Ma. 24VAC e 2 Amp. 

240.paoe Technical Manual 

al,o5 TMER, all tubes. BRAND 
Antenna for BC -604. 604 with : Ii,: ,Sl' 

Carry a cotons,,, ,,, ,,, ,,, ,, .,i 

.$ 

I. TS -100AP 'SCOPE 
ñ EXC. USED (worth 5750) / 4 OUR LOW PRICE $3950 ' Brand New {69.30 Z1e t"n ire 11.cil with 

IT, .. ,. 

1Q ö ,9 $ 1 

I.:, 
all ' 

rr, I,1. ,I .n. Tube. 

LM FREQUENCY METER 
- I nlll' I 1 IIwt,'t.,, ke. 1: 

1,1 111,111111 
Complete. Like N,w ' ' ;58.50 

BC -906 FREQ. METER -SPECIAL 
1.15 to 235 Me. Complete with , 

original Calibration chats in. ;11.88 HAND NEW. OUR LOW PRICE.. 

-- BC -221 FREQUENCY METER 
BUYI This excellent Irequeney 
is equipped with original ca!- 
Charts. and has rages from 

to 20.000 RC with crystal Check 

Cali É ranges. 
'Book. Crystal. 

with 
-LIME NEW! 

Modulated ....599.50 
Brand New $8.95 

1 

Umuo,lulated 
BC -221 

SPECIAL .1 standard 
ibraton 
125 Itc 

original 
all tables 

$72.50 
1000 MC Crystal 

TS -1S /APN TEST SET 
For aligning and calibration of 0.1,110 altimeters. 11 .. 
be used to cheek salihration of count or circuits and 
modulator sweet, Ire,!. and ban,In'l,lth 111 transmitter. 
Audio.o- Altoor range: 3.111 b ,250 cycle-. 4 V.D.C. 
Input. Complete with 1,d.e.. e nor tine ;14.50 
ables. Instruction s 0.. . BRAND NEW 

heterodyne 
MC \V 
M5 I, 
Dt' .,nil 
TEST 

5..5V 
TB. I70'ARNS 
operated. 
Ste.. vac 
,nad. 

type unit t - 
RF Transmitters 
talon 1i Power l,,., 

1:15 l'D('. Exc. lOnA 
;169.50 

t.linliar ;l69.5Û 
batter, 

:13'.11 
Input 1.5 

$22.50 

SET fnTS_174' U Fr`quen.'r rl,.l.'r 
liC and till to 

V min . Exc. Cond 
TF..ST O:;C I I.l.AI'01t. Portable. 

crystal controlled. 0\,r frequeorle. 
3:í5.á1 Me.. 'and :m5 Ir. Pas'er 
and OD vllr'. In.. flanrrle.. Exc. 

SCR-6n MINE DETECTOR 
Complete portable outfit in original pack- $2750 
ing. with all accessories. Brand New L 

WESTERN ELECTRIC MERCURY RELAY 
Single Pole Double Throw. 4500 ohm coil .. ill: 1-1 
volt heater. Operating Current: Ma. 1teleaae Cur- 
rent: 5.2 Ma. High Pressure li:'lt,ngen Sealed. Unl. 
/ono high speed ration as. 

I 

ed eve at subzero 
temperatures by heater enelo+ed in housing. Western 
Electric .0- 171554. lrnulvalent to 275431 ;2.95 
BRAND NEW 

BC -3`21 
BC -312 
ANÑAPT 

AN /APT.S 
POWER 
for 

LIMITED QUANTITY SPECIALS! 
MOBILE RECEIVER 

aa11 
hands. 

for AC operation 
00svK`$to lO 

559.50 
tubee4 

Like 
569.50 

-5 AIRBORNE RADAR SET. with 

BRAND NEW 
SUPPLY for ANAPT.S. complete. Brand New. 

WO 1 115 V eOh to 21011 cycles 514.95 

112 

ATTENTION: IMPORTERS -EXPORTERS 

of ELECTRONIC EQUIPMENT 
We specialize in the export of electronic equipment. 
Parts. and Electronic Tubes at LOWEST prevailing 
prices. All packong and sopping Is ade directly 
from our ouses in NYC. to give you sub- 
stantial savl L In handling costs! Your inquiries In- 
vitee. 

LORAN APN -4 Cßÿ - -../_n 
FINE QUALITY 

EQUIPMENT 
r,,r 

NAVIGATIONAL EQUIPMENT 

Determine exact geographic position of your t 
or plane. Indicator and receiver complete with 
tubes and crystal. 
INDICATOR ID6B /APN4, and RECEIVER 
R9B /APN.4, complete with tubes. Exc. used . 

Receiver -Indicator as above, BRAND NEW ;68.50 
INVERTER POWER SUPPLY for loran. Made by 
Eclipse- Pioneer Div. INPUT: 24 V DC (,t 75 A. 
OUTPUT: 115 V AC ,t 10.5 Amps, 800 cycles. Com- 
plete with two connecting plugs BRAND NEWS49.50 

12 -Volt Inverter Power Supply, Like New. P.U.R. 
Shock Mount for above $2.95 
We carry a conplete line of spare parts for above. 

LORAN R -65 /APN -9 RECEIVER 
& INDICATOR 

Used In ships and aircraft. Detr Is _ 
mines position by radio signals fror C r 
known xmitters. Accurate to within 
1 ; of distance. Complete with 
tubes and crystal. Exc. used. 
Value $1200.00. Our Price $79.50 
Used, less tubes. crystal and visor, but with 3BP1 
C.R. tube $29.50 

INVERTER POWER SUPPLY. INPUT: 24 V DC. OUT- 
PUT: 115 V AC. 800 cy. BRAND NEW $49.50 

12 -Volt Inverter Power Supply, Like New P.U.R. 
Shock Mount for above $2.95 
Circuit diagram and connecting plugs available. 
We carry a complete line of spare parts for above. 

LORAN APN /4 
OSCILLOSCOPE o 

Easily converted for use on b,. / i 
radio -TV service bench. 
LIKE NEW! Less tubes. bui 
Including 5" Scope, S14.50I type 5CPI only 

BENDIX DIRECTION FINDERS 
,. gallon on boat) 

,.`t; dynamotor. 
>I, 

$19.50 
. ,. I Pox ..........S 4.95 

,I 5201 Ibeiver 150 -1501 Kr continuous 
tuning with 12 ml tivni Coed . 17.95 

,,. Ito \ND NEW .... 27.50 1' Brock 4.95 
2.95 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Like 
Typ Description Used NEW 
HC.4 :.:i Itce,ver 100- ¡50 KC $12.95 $14.95 
BL' -434 Receiver 3.9 Mc 12.45 17.95 
11C-I."., Receiver fl-0 Mc 11.50 13.95 
1.5 to 3 SIC. Receiver Brand New $17.95 

110 Volt AC Power Supply Kit. for all 274 -N inn 
Alit' -:, Itocewvr.. Complete with Instal $8.95 
Factor" wired,'Itested, ready to operate $12.50 
SPLINES TUNING KNOB for 274.11 and ARC5 
RECEIVERS. Pile BC453. BC -454 and 490 0t berg. Only -Fi 

2.1 t" :1 .sic. Transmitter. Brand New 512.95 
C.457 TRANSMITTER -4.5.3 Mc. Complete ;9.75 

I1, all tubes and Crystal, BRAND NEW.. 
Like New $7.95 
B C -45/1 TRANSMITTER -5.3 to 7 Me. Complete with 
ill tubes and cryntat. ;10.95 BRAND NEW 
Like New $p7.95 
119 TRANSMITTER al m complete with $9.955 
all I and r tat. 4:x9. ̀ treed . 

f1 BC -698 TRANSMITTER 3 -4 Mc Complete with Ell 95 
I 4: Cr.xtal. Like New 7 

W,,,mli:f r ... USED 3.5 NEW 5.95 
y ul r 7 Modator. Like Nev .... .$9.95 

A'.L ACCESSORIES AVAILABLE FOR ABOVE 

2 VOLT BATTERY "PACKAGE" 
ib. Wlllara Storage 

1 -25'. 
": r 

1,11112 ..'ociwonoU: rlus.if 
1 49 

I -Quart Bottle' ?Electrolyte 'rfnr' 
1 45 

55.45 ALL `llw NEW. 
Combination sir., 

WILLARD 6-VOLT MIDGET 
STORAGE BATTERY 
1. a o N, v I 

t rrtto. 
S' $2.95 

SCHEMATIC DIAGRAMS ;:',.7.o,e ,;.CIO; g ̂ I. 650 
Please include 250e Deposit with order -Balance C.O.D. 
or Nero.ttanee 

' 

Full. SOc Handling on all orders 
under 55.00. All shipments F.O.B. Our Warehouse. N.Y.C. 
Ail Merehand,se tubleet to Prior Sale ana Peme Chanq.. 

i 

G & G RADIO SUPPLY CO. 
Telephone: CO 7 -4605 

77 Leonard St. 
New York 13, N. Y. 

CIRCLE NO. 120 ON READER SERVICE PAGE 

AN /ART -I3 I00 -WATT XMTR 
11 CHANNELS 
2001500 Kc 

2 to 18.1 Mc (1G 

$6950 w.,, ca used , -, 
Complete with Tubes --. .' 
Famous Collins Autotune Aircraft T`an.,n,uel. A31. 
CW'. SICW. Quick change tO any of ten preset Chan. 
nel- or manual toning. Speech mpuñer /clipper uses 
carbon o magnetic mike. Highly stable. h101,ly or. 
curate \CFO. 011111 In Xtal controlled calibrator. 
l'osl Is modulate Pl:i in final III. In On, ... oh,.. B. 
A Real HOT" Ham buy at our low pried? Orig. east 
815,110. 
AN/ART-13 XMTR as above. Like New .. ;79.50 
049 Low Free. Ost. Coil for ART -13 7.95 
249 Dynamotor for ART -13 11.95 
Same 

carry 
oboe* 

"Bine t ?pare- parts 'fo:.m ve. 

aPR -I Nil, \'IIl'l'lIF radar search It,Ccil.'r. Si, Mr 
o 1150 Ste In 2 nand.. BRAND NEW $79.50 

TUNING 
UNITS for nito,e: T5:1. T52. T7:1 

NEW. each $39.50 

N APR -4 RECEIVER only. to tuning 
- nigh "recision lob ...tr . input 11 i 

Like New $79.50 
TNIO, 17. 18 each 539.50 

t TNIO. Brand New 559.50 
t TI'14 5149.50 

FAMOUS BC -645 TRANSCEIVER 
15 Tubes 435 to 500 MC 

ne m.mined for 2'war 
7e Öam 

voice .40 
Inc. citizens radio 460.470 

axed and 450- 
49Ó 5.1.9151 expert. e mental 

i1 (t470.500 none c6 will : L. 
more than sale prise!,: 4- 
7F7. 4 -7H7. 2 -7E6, - SÑANO ero. 2 -955 and 1-WE- EW 316A10 Now covers 46U 

,. 490 . Brand w BC -045 .vin od . legs prover 
supply 

ng weight y25 Ins SECIAL. 1 519.50 I 
E -IOIC Dynamotor. 12 2 i nl ,t $7.95 
UHF Antenna Asaenlbly 2.45 
Complete Set of 10 Plums 5.50 
Control Box 2.25 

SPECIAL "PACKAGE" OFFER: 
BC945 Transmitter), Dynamotor and all accessoriee 
above. COMPLETE. BRAND NEW, 

5 t 29 SO white Stocks Lail I/ i i/ 
APN -1 FM TRANSMITTER-RECEIVER 

420 to 460 Me Aircraft Radio altimeter equipment. 
Tubes: 4.955. 3.12547. .225517. 2 -12H6. 

;9 1- VRISO: Complete with tunes. brand new J 
Ann, exc. Used 14.95 

RCA GEIGER COUNTER MODEL WF -16A 
Highly sensitive portable instrument. uses bank Cl 
ten bismuthtyÓ Geiger -Cou Tubes. measures up 

200.000 counts per minute in three ranges. A to 
tool: es 11..7 5571a " Wt. ap. 

pros. 8 Rm. with batteries. Original List Price 
$750.00. 
BRAND NEW. Complete. our prote. Special $89.50 

- TG -34A CODE KEYER 
Sell-contained automatic unit. re 
cr rdeces code practice signals re- 

f corded on paper use of 
l gazier, 

too ode de oOc signais to one or P. 

- -- 
_ 

sons at speeds rom S to 25 WPM - -- 

Like New, 
Tested 

65 --'O 
! l,¿i . ' ti 

Set of 15 Reels 
,.....,,q, n 

MOBILE -MARINE DYNAMOTOR 
Model DM35 

Input 12V DC. Cutout: SSS V 
DC e 22s Na, far -te- 
talk intermittent mn. 
Shkt t. 1 nt. 
BRAND NEW 514.95 

OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 

DM -32A 28v I.1A 2509 .05A 2.45 4.45 
OM -33A 28V SA 575V .18A 

28V 7A 540V .25A 1.95 3.76 
DM3413 12V 2A 220V .080A 4.15 5.50 
DM53A 28V 1.4A 220V .030A 3.75 6.46 
DM -64A 12V 5.1A 275V .150A 7.95 
PE73C 28V 20A 1000V .350A 9.95 14.95 
PE -Se 28V 1.23A 250V .050A 2.75 3 NS 
OM 42A DYNAMOTOR. InPlll 12 V tir' ti 311 A. 
,lmmat 515 V DC 0 215 Sta. an,l 1030 V DC (,, _ 
Ma. Wt. 3M Ins. BRAND NEW, each $6.95 
DM37 DYNAMOTOR. Input 25.5 V DC 0 0.2 A. Out. 
n a ul 123 V DC 225 Ma. RRANII NEW Earh 53.25 

CARTER GENEMOTOR 
INPUT: 5.9 V DC n 32 Amps. 

BRANDT'NEW. 
lit' 

Vspecial 
2711 Am " "' 58.95 

er 

MICROPHONES [3C d EXC. 
Model Description U$4. NEW I 7.170.. Carton Hand .. . .53.95... /5.75 
RS -le.. Navy Twnr Carbon Hand Stoke 3.99... 5.75 ' 

HEADPHONES Excellent BRAND 
Model Description Used NEW 
H S -23.. High Impedance 62.19.. $4.49 
NS -33.. Low Impedance 2.69.. 4.59 
N S- 30.... 1 nw Imp ,feather wt.l 
TELENONICIS -0011 "ohm low imliedance HEAD. 

7'95' 
SETS. BRAND NEW. PER PAIR $3.35 
CD -307A Corda. with PL55 plug and JK28 Jack .99 
Earphone Cushions for above -pair .50 

a -MM nM BB MOM BE OM NB BB ME MO MR BB 4 
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ELECTRONICS MARKET PLACE 
RATE 60c per word. Minimum 10 words. January iss 

ELECTRONICS 
ENGINEERING 

AND INSTRUCTION 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. (Courses 
Bought.) Lee Mountain, Pisgah, Alabama. 

ELECTRONICS! Associate degree -29 months. Techni- 
cians, field engineers, specialists in communications, 
missiles, computers, radar, automation. Start February, 
September. Valparaiso Technical Institute, Dept. N, 
Valparaiso, Indiana. 

FCC LICENSE in six weeks. First class radio telephone. 
Results guaranteed. Elkins Radio School, 2603C, In- 
wood, Dallas, Texas. 

ENGINEERING and Art Degrees earned through home 
study. Electronics, mechanical, liberal arts. When 
writing specify course desired. Pacific International 
College of Arts 8 Sciences, primarily a correspondence 
school. Resident classes also available. 5719 -C Santa 
Monica Blvd . Hollywood 38. California. 

FOR SALE 
TV Tuners -Rebuilt or Exchanged $9.95 complete - 
all types -fast, guaranteed service. Send tuner with 
all parts to: L. A. Tuner Exchange, 4611 West Jeffer- 
son Blvd., Los Angeles 16, California. 

TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Qual- 
ity, Top Name Brands Only. Write For Free Catalog 
or Call WAlker 5 -7000. Barry Electronics Corp., 512 
Broadway, New York 12N, N. Y. 

DIAGRAMS for repairing radios $1.00. Television $2.00. 
Give make, model. Diagram Service, Box 672 -E, Hart- 
ford 1, Conn. 

GOVERNMENT Surplus Receivers, Transmitters, Snoop - 
erscopes, Parabolic Reflectors, Picture Catalog 100. 
Meshna, Malden 48, Mass. 
PROFESSIONAL Electronic Projects -Organs, Timers, 
Computers, Industrial, etc. -$1 up. Catalog Free. 
Parks, Box 1665, Lake City, Seattle 55. Wash. 
PRECISION Resistors, carbon -deposit Guaranteed 1% 
accuracy. Millions in stock. 1/2 -watt, 8C. 1 -watt. 12C. 
2 -watt, 154. Leading manufacturer. Rock Distributing 
Co., 902 Corwin Rd., Rochester 10. N.Y. 

SCHEMATIC diagrams, exact replacement parts or- 
ders: Japanese transistor or tube radios, recorders, 
transceivers, electronics equipment. Give model and 
manufacturer, $1. Techservices. CPO 849. Tokyo. Japan. 
CONVERT any television to sensitive, big -screen oscil- 
loscope. Only minor changes required. No electronic 
experience necessary. Illustrated plans, $2.00. Relco, 
Dept. EW, Box 10563, Houston 18, Texas. 

"FREE- R.C.A., G.E. etc. tubes catalog. Discount to 
75% from list. Picture tubes at 75C inch up. Parts, 
parts kits at 1/10 original cost. Needles. tube testers, 
silicons, seleniums 7" TV bench test tube- $6.99- 
and more." Arcturus Electronics Corp., E.W. 502 -22nd 
Street, Union City, New Jersey. 
INVESTIGATORS, free brochure, latest subminiature 
electronic listening devices. Dept. 116, 11500 NW 7th 
Ave., Miami 50, Florida. 
SAVE money! Amazing circuit increases tube life in TV, 
Hi -Fi, etc. Plans $2.00. Lewis, P.O. Box 211, Cherry 
Hill, N.J. 

BEFORE you buy receiving tubes, test equipment, Hi -fi 
components, kits, parts, etc.... send for your giant 
free Zalytron current catalog, featuring Standard brand 
tubes; RCA, GE, etc. -all brand new premium quality 
individually boxed, one year guarantee -all at biggest 
discounts in America! We serve professional service- 
men, hobbyists, experimenters, engineers, technicians. 
Why pay more? Zalytron Tube Corp., 220 West 42nd 
St., New York City. 
SAVE dollars on radio, TV- tubes, parts at less than 
manufacturer's cost. 100% guaranteed. No rebrands, 
pulls. Request Bargain Bulletin. United Radio 1000 -W, 
Newark, N.J. 

SUPERSENSITIVE directional microphone picks up faint 
sounds at 300 feet. Detects sound through ordinary 
walls. Easily built for $7.00. No electronic experience 
necessary. Illustrated plans, $2.00. Dee Company, Box 
7263 -D, Houston 8, Texas. 

TV tubes subscription service. Let us solve your new 
TV tube stocking problems. Write today for complete 
information. No obligation. Telefix, P.O. Box 361, 
Levittown, N.Y. 

TELEVISION camera kit, easy to build step by step 
instructions, suitable for Ham TV, Educational, Indus- 
trial, Medical uses. Craftsmen Instrument Labs Inc., 
60 -30 34th Ave., Woodside L.I., N.Y. 

November, 1962 

ue closes November 5th. Send order and remittance to 
DIAGRAMS for repairing radios, $1.00, televisions 
$2.00. Give make and model. Al Melko, 700 Brewster 
Street, Bridgeport 5, Connecticut. 
TV TUNERS rebuilt or exchanged, $9.95. Fast, guaran- 
teed. Complete crystal alignment. Valley Tuners, 18530 
Parthenia, Northridge, Calif. 
DIAGRAMS: Radio, 75C, television, $1.50. Baker, 129 
Cooper, Santa Ana, Calif. 
DIAGRAMS -TV, $2; Radios, $1. Hiett Diagrams, Box 
816, Laredo. Texas. 

601 -2 Amplex recorder, 10 mikes, 8 stands, 1000' 
mike cable, line transformers, etc. Charles Goodman, 
10 Woolson St., Mattapan 26, Mass., CY 6 -7332. 

EXOTIC EARRINGS! Details free. Pair, $1.00. OHGA, 
ZD380, Sigakenkusatu, Japan. 

TV TUNERS REBUILT AND ALIGNED per original factory 
specifications using xyal controlled equipment only 
$9.50. 24 hour service for unmutilated units. Ship com- 
plete tubes or write for free mailing kit and dealer 
brochure. J W ELECTRONICS, P.O. Box 51A, Blooming- 
ton, Indiana. 

TRANSISTORS, Diodes, Rectifiers, S.C.R. Etc. Name 
Brands, Top Quality. We Overstocked For Our Own 
Mfg. All Specs Guaranteed. Write for Our Free Price 
List. Autocrat Inc., P.O. Box 536, Dept. C, Dayton 6, 
Ohio 

WANTED 
CASH Paid! Sell your surplus electronic tubes. Want 
unused, Clean radio and TV receiving, transmitting 
s pecial purpose, Magnetrons, Klystrons, broadcast 
types. Want military and commercial lab test equip- 
ment such as G.R.H.P., AN UPM prefix. Also want 
commercial Ham Receivers and Transmitters. For a 
Fair Deal write: Barry Electronics Corp, 512 Broad- 
way. New York 12, N. Y. (Walker 5- 7000). 

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Massa. 
chusetts. 

WANTED: Collins, Hammarlund Receivers SP -600, 511, 
R -390A, R -388. Teletype Kleinschmidt. Cash, or trade. 
Alltronics- Howard, Box 19, Boston 1, Mass. (Richmond 
2. 0048). 

TAPE AND RECORDERS 
TAPE Recorders, HI -Fl Components. Sleep Learning 
Equipment, Tapes. Unusual Values. Free Catalog. Dress 
ner, 1523 EW Jericho Turnpike, New Hyde Park. N.Y. 

RENT Stereo Tapes -over 2,500 Different -all major 
labels -free catalog. Stereo -Parti, 811 -G, Centinela 
Ave., Inglewood 3, California. 

SELF -Hypnosis. New concept teaches you quickly by 
tape or LP- record. Free literature. McKinley Publishers, 
Dept. T6. Box 3038, San Bernardino, California. 

4 /TR Stereo Tapes -bought, sold, rented, traded! Free 
Catalog /bargain closeouts. (Columbia) 9651 Foxbury, 
Rivera, California. 

SAVE 30% Stereo music on tape. Free bargain catalog/ 
blank tape /recorders /norelco speakers. Saxitone, 1776 
Columbia Road. Washington. D.C. 

HIGH -FIDELITY 
DISGUSTED with "Hi" Hi -Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St, New York 6, N. Y. 
DI6 -4191. 

RECORDERS, Components! Free wholesale catalogue! 
Carston, 125 -R, East 88. N.Y.C. 28. 

PRICES? The Best! Factory -sealed Hi -Fi Components' 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N.Y. 

WRITE for quotation on components, recorders. Free 
catalog. Hi- Fidelity Supply, 2817 -WC Third, N.Y.C. 55. 

LOW, LOW quotes: all components and recorders. Hi -Fi, 
Roslyn 9, Penna. 

HI -FI Components, tape recorders, all brands, at low, 
low "We Will Not Be Undersold Prices." 15 -day money 
back guarantee. Easy- Pay -Plan. Quotations by return 
mail. Hi- Fidelity Center, 220 -NC East 23rd St., New 
York 10, N.Y. 

INDUCTORS for Crossover Networks, 118 types in 
stock. Send for brochure. C & M Coils, P.O. Drawer 
1147, Huntsville, Ala. 

ELECTRONICS WORLD. One Park Ave.. N. Y. C. 16, N. Y. 

RECORDS 

RARE 78's. State Category. Write Record.L;sts, P.O. 
Box 2122, Riverside, Calif. 

HELP WANTED 
EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -112. 
Chicago 32, III. 

GOVERNMENT 
SURPLUS 

JEEPS $278. Airplanes $159, Boats $7.88. generators 
$2.68, typewriters $8.79. are typical government sur- 
plus sale prices. Buy 10,001 items wholesale, direct. 
Full details, 627 locations and procedure, only $1.00. 
Surplus, Box 177 -C33, Abbottstown, Penna. 

U.S. GOVERNMENT SURPLUS -Jeeps, $264.00; radios, 
$2.53; guns, typewriters; cameras; tools; thousands 
of items. Fabulously low surplus prices. Complete In- 
formation sent immediately. Send $1.00 to: Surplus. 
Box 512 -R, New Orleans 1. Louisiana. 

SHOPPING GUIDE 
CLASSIFIED 

A HANDY GUIDE TO PRODUCTS, NOT NECESS,ULILY 
ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

SCIENCE Bargains -Request Free Giant Catalog "Cl" 
-144 pages- Astronomical Telescopes, Microscopes, 
Lenses, Binoculars, Kits, Parts. War surplus bargains. 
Edmund Scientific Co., Barrington, New Jersey. 

MEDICAL FILM -Adults only -"Childbirth," one reel, 
8mm $7.50; 16mm $14.95. International W, Greenvale, 
L.I., New York. 

STAMPS AND COINS 
TERRIFIC Stamp Bargain! Israel -Iceland -San Marino - 
plus triangle set -Plus Antigua-Borneo-Virgin-Scouts- 
Congo-Russia-Plus large stamp book -all four otters 
free -Send IOC for mailing cost. Empire Stamp Cor- 
poration, Dept. Z2. Toronto, Canada. 

EDUCATIONAL 
OPPORTUNITIES 

LEARN While Asleep, hypnotize with your recorder, 
phonograph. Astonishing details, sensational catalog 
free! Sleep- Learning Association, Box 24 -ZD, Olympia, 
Washington. 

LEARN while asleep. Remarkable, scientific. 92% ef- 
fective. Details free. ASR Foundation, Box 7021. Dept. 
e.g., Lexington, Kentucky. 

BUSINESS 
OPPORTUNITIES 

I Made $40,000.00 Year by Mall Order' Helped others 
make money! Start with $10.00 -Free Proof. Torrey, 
Box 3566 -N, Oklahoma City 6, Oklahoma. 

ASSEMBLE artificial lures at home for stores. Ma- 
terials supplied free. Profitable! Write: Lures. Ft. 
Walton Beach 1, Florida. 

MAKE $25 -$50 week clipping newspaper items for pub- 
lishers. Some clippings worth $5.00 each. Particulars 
free. National, 81. Knickerbocker Station, New York 
City. 

MISCELLANEOUS 

AUTHORS! Learn how to have your book published, 
promoted, distributed. FREE booklet "ZD," Vantage, 
120 West 31 St., New York 1. 
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WRITERS Send Your books, articles, stories, plays for 
free evaluation, screening and sale. Write today! Liter- 
ary Agent Mead, 915 Broadway, N.Y.C. 10. 

PUBLISH your book! Join our successful authors: pub- 
licity advertising promotion, beautiful books. All sub- 
jects invited. Send for free appraisal and detailed 
booklet. Carlton Press, Dept. ZDK, 84 Fifth AuRnue, 
N.Y.C. 11. 

HYPNOTIZE Unnoticed, quickly, effortlessly, or re- 
fund! Thousands satisfied! $2, Timner, Box 244, Cedar - 
burg, Wisc. 
HOMEBREW GUIDE. Complete illustrated instruction 
manual, $1.00. Supply catalog included. Cal -Brew Sup- 
plies, Box 1005 -B14, Seaside, California. 
HOMEBREWING! ... Beers ... Wines. Instruction man. 
ual $1 (guaranteed!). Crystal's, M71 -2D3, Hoboken, New 
Jersey. 

MODERN HYPNOTISM! . . Quick ... Powerful . . 

Un- noticed. Extra: Self- hypnosis. $1 complete (guaran- 
teed!' Crystal's. M71.PZD3. Hoboken. New Jersey. 

SEND 

ELECTRONICS 

EVERY 

MONTH 

name 

ricuirlliic,\\in'iii 

WORLD 

D 
y 

D 

address 

city zone 

state 

Check one: 

for $12 

for $9 

for $5 

possessions. 

enclosed 

Canada and Pan 
Union countries, 

year; all other 
add $1.00 

Renewal 

WORLD 
434 S. Wabash Ave. 

5, Ill. 

3 years 

2 years 

1 year 

In the U.S., and 

Payment 

Bill me 

Foreign rates: 
American 
add .50 per 
foreign countries, 
per year. 

New 

`Lail to: ELECTRONICS 

Dept. EW 1162H, 

Chicago 
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ADVERTISERS INDEX 

Reader 
Service No. Advertiser Page No. 

Reader 
Service No. Advertiser Page No. 

100 Advance Electronics 108 135 Lampkin Laboratories, Inc. 90 

101 Allied Radio 69, 70 168 Lear Siegler 74 

102 Astatic Corp., The 93 
136 McGee Radio Co. 96 

103 Automotive Electronics Co. 88 
137 Magnecord Sales Department 
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CREI can prepare you 

for a rewarding career in the 

MI IPI FAR FELD 
WELL PAYING, EXCITING POSITIONS are created every 
day in the rapidly expanding nuclear field. Yet many are 
unfilled because industry cannot find enough qualified men. 

YOU CAN PREPARE YOURSELF to take advantage of 
these opportunities and build a rewarding career in this in- 
dustry of the future through a CREI Program in Nuclear 
Engineering Technology. And you can do it at home without 
giving up your present job. 

YOU CAN QUALIFY for this program if you have a tech- 
nical background and a high school education or the equiv- 
alent. For complete information on career opportunities and 
CREI Programs, use postpaid air mail card below. 

JUST OFF THE PRESS -FREE 58 -PAGE BOOK 
describing CREI Programs and career 
opportunities in electronic and nuclear 
engineering technology. 

Cut Out And Mail Postpaid Airmail Card. 

El©0 THE CAPITOL RADIO ENGINEERING INSTITUTE 
Founded 1927 

Dept. 1111 -K, 3224 16th St., N.W., Wash. 10, D.C. 

Please send me details of CREI Home Study Programs and Free Book, 
"Your Future in Electronics and Nuclear Engineering Technology." 
My qualifications are noted to obtain immediate service. 

CHECK FIELD OF GREATEST INTEREST: 

Electronic Engineering 
Technology 
Servo and Computer Engineering 
Technology 
Communications 

Nuclear Engineering Technology 
Aero and Navigational Engineer- 
ing Technology 
Automation and Industrial Elec. 
tronic Engineering Technology 

Name J1es 

Address 

City Zone State - 
Employed by 

Type of present work 

Education: Years High School Other 

Electronics Experience 
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Extension Programs In Advanced Engineering Technology 19 

Your future in 

electronics 
and nuclear engineering technology 

0 
The Capitol Radio Engineering Institute Washington, D.C., USA A 

-...-,.-.o. 

FREE 58 -page book just off the press 

Get the facts on 

career opportunities in electronics 

and the new field of nuclear energy 

If you are qualified for a CREI Home Study Program, send 
postpaid card below for your FREE copy of 58 -page book 
describing CREI Programs and opportunities for rewarding 
careers in electronic and nuclear engineering technology. 

No Stamps Required. Fill Out and Mail Card Today. \1\\\.\\1,"\\ 
VIA AIR MAIL 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary If Mailed In United States 

Postage Will Be Paid by 

13 © © El 
The Capitol Radio Engineering Institute, 
3224 Sixteenth Street, N.W. 
Washington 10, D. C. 

First Class 

Permit No. 288 -R 

Washington, D. C. 
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Why do these men 

now enjoy profitable 

careers in electronic 

that others still 

dream about? 

ROBERT T. BLANKS (CREI 

grad 1960) is Engineer, 

Research & Study Div., 

Vitro Labs., Division of 

Vitro Corp. of America, 

Silver Spring, Md. 

RICHARD S. CONWAY 

(CREI grad 1960) is Super- 

visor, Electronic Test De- 

partment, Wilcox Electric 

Co., Kansas City, Mo. 

MEARL MARTIN, Jr. (CREI 

grad 1956) is a Senior 

Engineer and Field Support 

Manager, Tektronix, Inc., 

Portland, Oregon. 

Advanced technical knowledge acquired through CREI 

Home Study Programs is the key to their success. 

SUCCESS IS NO ACCIDENT. There is a reason why some 
men move ahead in electronics while others stand still, year 
after year, in routine, low -paid jobs. Responsible, rewarding 
positions in electronics require advanced technical knowledge. 
Without such knowledge, you cannot hope for success no 
matter how ambitious you are. 

THE THREE MEN SHOWN HERE realized that career op- 
portunities would open up for them only if they gained the 
practical knowledge of electronic engineering technology de- 
manded by industry. They did this through CREI Home 
Study Programs and achieved the success they desired. 

YOU HAVE THE SAME OPPORTUNITY. Through CREI 
Home Study Programs, you can acquire the practical work- 
ing knowledge of advanced and up -to -date electronic engi- 
neering technology that will put you on the level of specializa- 
tion where men are most in demand. 

YOU WILL FOLLOW THE FOOTSTEPS of the thousands 
of CREI men who hold positions as associate engineers, 
engineering aides, field engineers, project engineers and tech- 
nical representatives. They work in every area of electronics, 
from manufacturing to the space program. 

YOU ARE GUIDED and assisted by CREI's staff of experi- 
enced instructors. When you enroll in a CREI Home Study 
Program, you study courses to which a number of leading 
engineers and scientists have made substantial contributions. 

YOU HAVE A CHOICE OF PROGRAMS covering every 
important field of electronics: 

SERVOMECHANISMS INSTRUMENTATION RADAR 
COMPUTERS AERONAUTICAL AND NAVIGATIONAL 

COMMUNICATIONS AERO-SPACE TELEVISION 
AUTOMATION AND INDUSTRIAL ENGINEERING TECHNOLOGY 

NUCLEAR ENGINEERING TECHNOLOGY 

CREI EDUCATION IS WELL RECOGNIZED by industry. 
Large corporations such as National Broadcasting Company, 
Pan American Airways, Federal Electric Corporation, The 
Martin Company, Canadian Broadcasting Co., Mackay 
Radio, and many others. 

CREI HAS 35 YEARS OF EXPERIENCE in advanced 
technical education through home study. CREI has developed 
electronics courses for the Army Signal Corps, special radio 
technician courses for the Navy, and group training pro- 
grams for leading aviation and electronics companies. CREI 
also maintains a Residence School in Washington, D. C. 

YOU CAN QUALIFY for a CREI Program, if you have 
basic knowledge of radio or electronics and are a high school 
graduate or the equivalent. If you meet these qualifications, 
write for FREE 58 -page book describing CREI Programs 
and career opportunities in advanced electronic engineering 
technology. Mail postcard -no stamps necessary-or write to: 

3 0 © 0 The Capitol Radio Engineering Institute 
Dept. I I I I -K, 3224 Sixteenth St., N.W., Washington 10, D.C. 
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44Ey YOUR 
TV R DIO 

INDEPENDENT 

RCA's Key to Trusted Service... 

YOUR KEY TU MORE AND BETTER BUSINESS 
Each day you see more and more of these Key to Trusted Service symbols 
displayed in radio -TV -HiFi service shops all over the country. 

This symbol is the focal point of a major RCA promotional program 
to identify and "boost" outstanding service dealers in each community. 

RCA is advertising nationally on Walt Disney's "Wonderful World of 
Color " -urging consumers to look for and patronize service shops dis- 
playing the key statuette. 

Your Authorized RCA Tube Distributor has all the facts on how you 
can become a KEY service technician in your community. Call him today. 

RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 

The Most Trusted Name in Electronics 
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