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THE NEW Amperex® 

UHF TWIN -TETRODE 

TU'FIM 77Z37777 
The need has long existed for 
stable tubes in the 5001000 
Mc. range. Now, with the avail- 
ability of the Type 7377, the 
UHF equipment designer is 

provided with a uniquely con- 
structed, uniquelyefficienttwin - 
tetrode capable of stable oper- 
ation up to 1000 Mc. 

Gai /!/ oo OC 

The plate lead structure and pins are isolated 
from the main socket, thereby making the anode 
pins an integral part of the external circuit. 

Plate lead structure, plus a tuning stub (which 
extends downwards through a cutout in the 
socket) permits exceptionally compact equipment 
packaging. 

Frame grid structure provides optimum reliability. 

Getter structure, and hence getter film, isolated 
from cage structure. 

U lftt i 
CV `Trí 

J00 

Delivers 5.5 watts output (ICAS) at 960 Mc. 

Extremely low plate output impedance and 

capacitance. (Plate output cap: 0.82 ouf for both 
sections in push-pull operation.) 

Internally neutralized plate-to-grid capacitance 
(0.145 ouf for each section.) 

High transconductance (10,500 micromhos) 

High gain and high figure of merit. 

o Telemetering 
o TV link communications 

o Mobile and small transmitters 
Broadband amplifiers 

TYPICAL OPERATION, 
CLASS C AMPLIFIER 

ICAS 
Frequency 960 Mc /s 
Plate Voltage 250 volts 
Grid No. 2 Voltage 170 volts 
Negative Grid No. 1 Voltage 15 volts 
Plate Current 2 x 40 mA 
Grid No. 2 Current 
Grid No. 1 Current 
Drive Power 
Plate Input Power 
Plate Dissipation 
Plate Power Output 
Load Power Output 

15 mA 
2 x 0.75 mA 
1.4 watts 
2 x 10 watts 
2 x 5.4 watts 
8 watts 
5 watts 

about tubes for RF, VHF, and UHF applications 

AMPEREX ELECTRONIC CORPORATION 

230 Duffy Avenue, Hicksville, Long Island, N.Y. 
In Canada: Rogers Electronic Tubes P. Components, 
116 Vanderhoof Avenue, Toronto, Ontario 
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make 
your first move to 

ROHN 

You Have the Greatest Sales Po- 
tential by Far With America's 
MOST COMPLETE LINE OF 

TOWERS -MASTS 
ROOF TOWERS 

Installation Accessories 

ROHN TV TOWERS 

ROHN makes the finest towers available for 
television reception! Illustrated is the No. 25 
with amazing "zig -zag" 

r 

ess bracing design. 
The entire tower is rated 33 °. stronger than 
other similar sized towers. Yes, sell and in- 
stall the No. 25 up to 50 feet self -supporting 
o r, properly guyed, up to 360 feet! 

Or if you prefer, sell the popular ROHN 
No. 6 tower with the famous "Magic Tri- 
angle" cross- bracing. Both are fully HOT 
DIPPED GALVANIZED AFTER FABRICATION! 
Sections in easy -to- handle 10 ft. lengths. 

TELESCOPING MASTS 
U lied in design, structural strength, and 
sales appeal. All popular sins, heights, and 
weights available. Also, mast tubing in esoat 
specifications that's demanded today. 

TV SERVICE TABLE 

For holding TV sets while servicing, or storing, 
or for mobile use of set in such places os mo- 
tels, hospitals, etc. Ideal for dozens of -uses 
-thousands sold. Large casters -a real work - 
saver. 

AMATEUR "FOLD -OVER" 
TOWERS 

Specially designed "fold -over' towers ore 
the best ever designed for amateur radio 
and zperimntation. They ore the most 
desired because they "fold- over" com- 
pletely so you work on the ground for 
ease and safety. Three sites, including 
heavy -duty type to handle any needs. All 
hot dipped galvanized. 

ri 1 

/I\in 1O, 5, 3, and 2'h feet 
heights - very popular - 

;;; u :foùly shipped - ideal in I the best ever de- 
ned - in hot -dipped! 

galvanized finish -, 
truly a big profit item ' 

for yowl 

ROOF TOWERS ... 

ROHN 
Manufacturing 

Company 

116 Limestone, Bellevue 

Peoria, Illinois 

From every standpoint, ROHN 

Towers offer you MORE ... 
more quality, more variety, 
more advanced design, more 
sales features, more service, 
more total sales and more 
PROFITS! Move forward with 
these ROHN items! 

ROHN COMMUNICATION 
TOWERS 
Here you have FIVE complete lines of 
heavy -duty, FULLY ENGINEERED cons- 
munication towers to fulfill any com- 
munications requirement. Shown is the 
ROHN "SS" tower which is self -sup- 
porting up to 130 feet. Other models - (30-40-50-60) are available in 
heights up to 630 feet when guyed! 
Handle these towers for the demond 
in your area. There's o complete NEW 
catalog on this line. Get a copy so 
you'll have it on hand. 

BASES AND MOUNTS 
Wide variety of bases and mounts. Spe- 
cial features include "locking" device - 
also cast aluminum roof mounts -and a 
host of other installation items ... get full 
details. 

Firm 

Name 

Address 

City 

Get complete catalog from your ROHN repre- 
sentative or jobber or MAIL THIS COUPON! 

Gentlemen: Please send on limature on ROHN 
Towers and Accessories. 

MR 

Title 

State 

ELECTRONICS WORLD Is published monthly he %Iff.Davis TtiinisNna Company. William B. Ziff. Chairman of the Board 41040.1115(1, at 434 S. Walt xn Ave.. Chicoleo 5. 1. second lass postage at Chicago. Illinois. Authorized by Post Office Department, Ottawa. Canada. as second-class matter. SUeSCR I PT ION RATES: one year U. S. and possessions- and Canada $5.00: Ian American Union Countries 85.50: all other foreign countries $8.00. 
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EVERYTHING 

YOU NEED VO 

PREPARE TO EARN 

REAL MONEY 4,! 

8 One of -- 
Today's 

BRIGHTEST 

Opportunity Fields! 

ELECTRONICS 
From RADIO TELEVISION RADAR To GUIDED MISSILE CONTROL, etc. 

Today's great Electronics field offers you a chance of a 
lifetime to prepare for highly interesting work and a 
wonderfully promising future! With so many new 
developments coming up in Electronics, opportunities 
for trained men were never brighter. Send coupon 
for details. 
Right in your own home you may now get one of 
today's most interesting . . . PRACTICAL WAYS to 
prepare for a good job or your own business in Elec- 
tronics. No previous technical experience or advanced 
education are needed! DeVry Tech brings you a unique 
3-WAY COMBINATION of texts, home movies and real 
equipment -the same type of basic equipment as found 
in our well- equipped Chicago and Toronto Laboratories. 

EMPLOYMENT SERVICE 
. helps you get started 

toward a good job, or 
toward advancement in 
the company you now 
work for. FREE to all 
graduates. 

EARN WHILE YOU LEARN 
DeVry Tech's practical pro- 
gram helps you to earn 
EXTRA MONEY in your 
spare time, servicing 
Radio and TV sets. 

Your Guide 
to PROFITABLE JOB OPPORTUNITIES 

See how YOU may get ready for Jobs as: 
TV -Radio Broadcast Technician 

Color Television Specialist 
Radar Operator Laboratory Technician 
Airline Rodio Man Computer Specialist 

Quality Control Manager 
Your Own Sales & Service Shop... 

rSEND FOR FREE BOOKLET!) 
"One of North America's Foremost Electronics Training Centers" 

Accredited Member of 
National Home 
Study Council 

300 EXPERIMENTS 
Build over 300 practical projects 
from many shipments of Radio - 
Electronic parts. You build and oper- 
ate TV -Radio circuits . . wireless 
microphone . . . and many other 
major projects -all designed to pro- 
vide outstanding practical experi- 
ence at home. 

HOME MOVIES 
Thanks to this exclusive home train- 
ing aid, many important fundamen- 
tats quickly become "movie clear." 

I Now you can actually see electrons 
on the march and other "hidden ac- 

Itions " -a wonderful advantage that 
is almost like having a teacher at 
your side. 

BUILD YOUR OWN 
TEST EQUIPMENT 

As part of your home laboratory 
projects, you BUILD and KEEP a fine 
quality 5 -inch COLOR OSCILLOSCOPE 
and a Jewel Bearing VACUUM TUBE 
VOLTMETER. You will find this equip- 
ment ideal for helping you earn in 
your spare time while a student - 
and later when working full time in 
the field. 

BUILD AND KEEP A 
BIG 21 -INCH TV SET 

For added practical experience, you 
can also build and keep this quality 
21 -inch TV SET that provides TV re- 
ception at its finest (DeVry Tech also 
offers another home training without 
the TV set). 

VRY TECHNICAL 
INSTITUTE 

CHICAGO 41, ILLINOIS 

[1"i:/.,C7.. `:a, c;kl "(rC01'ú)[A17° 
DeVRY TECHNICAL INSTITUTE 
4141 Belmont Avenue, Chicago 41, III., Dept. EW -2 -0 
Please give me your FREE booklet, "Electronics in Space Travel," 

and tell me how I may prepare to enter one or more branches of Elec- 
tronics. 

Nome Age 
PIEUSE PRINT 

Street Apt 

City Zone State 
Canadian residents address DeVry Tech of Canada, Ltd. 

2046 626 Roselawn Ave., Toronto 12, Ont. 

February, 1960 
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GET THAT SYLVANIA SIGN UP TODAY! 

ARTHUR GODFREY 

IS SELLING YOU! 
Now sponsored by Sylvania Silver Screen 85 picture tubes, Arthur Godfrey is 

telling America about you, selling America on you - the independent TV 

service dealer! 

He's spreading the word to millions - on the CBS Radio network - 196 stations 

coast -to -coast - that you are the man to see for the finest TV service. Millions 

more are reading about you in the pages of The Saturday Evening Post. When 
Arthur Godfrey tells his audience to look for the "... Sylvania decal in the 
window of your local independent TV service dealer's shop," are you with it? 

See your Sylvania distributor for Sylvania Silver Screen 85 picture tubes and 
Sylvania quality receiving tubes. Get your display kit of colorful window 

streamers and posters. Get that Sylvania sign up today! 

Electronic Tubes Division, 1740 Broadway, New York 19, N.Y. 

See your local paper for time and station 

"IT'S ARTHUR GODFREY TIME':.. brought to you by 

SYLVANIA 
Subsidiary of GENERAL TELEPHONE & ELECTRONICS (: ) 

6 ELECTRONICS WORLD 
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SYLVANIA SILVER SCREEN 85 

4 WAYS BETTER 
*Sharper focus 

*Clearer picture 
*Greater contrast 
*More light output 

February, 1960 7 
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RELIABLE 
REPLACEAENT 

(0/ 
TWIST -PRONG 

ELECTROLYTICS 
A satisfactory repair job means a 

satisfied customer. To keen your 
customer happy and to prevent 
costly call -backs you must de- 
pend on a reliable replacement. 
Aerovox AFH Twist -Prong Elec- 
trolytics can always be depended 
on to give long -life and excellent 
service because they're made 
better ... high -purity aluminum 
foil construction throughout, 
85 °C operation, improved her- 
metic sealing and rugged prongs 
and mounting terminals. 
Available in the widest selection 
of exact -duplicate replacements 
including printed -wiring and 
selenium rectifier types. Your 
local Aerovox Distributor stocks 
the replacement you need when 
you need it. Call on him today for 
all your capacitor requirements. 

BUY THEM BY THE KIT ... 
Your Aerovox Distributor offers you spe- 
cial "StackA- Lytic" kits (AK -400 and 
AK -401) with a selection of 8 or 16 popu- 
lar TV replace- 
ments with a W 
FREE handy metal 6n_... - 
storage rack with ' "" stacking -- ,i 

. s/C ¡° features -ter,, 

AEROVOX CORPORATION 
DISTRIBUTOR DIVISION 

NEW BEDFORD, MASS. 

8 

... ör the Record 
By W. A. STOCKLIN 

Editor 

CITIZENS BAND CALLING FREQUENCY 

WE KNOW that it is not quite proper 
Ilto talk about one's successes or 
achievements, but we would like to 
take this opportunity to do just that. 
Every one of our readers should 
know that this publication has really 
"scooped" the entire field on the sub- 
ject of the Citizens Band. Prior to Sep- 
tember, 1958, the FCC had such strin- 
gent requirements on equipment and 
since operation was restricted to the 
not -very- useful 460 -mc. band only a 
handful were actually sold and used. 
With the September FCC announce- 
ment many of the restrictions and limi- 
tations were removed and the 27 -mc. 
band was assigned for Class D Citizens 
Radio service. In our March, 1959 is- 
sue we published an article with the 
new rules and regulations, along with 
a complete circuit diagram and con- 
struction details on a simple Class D 
Citizens Band transceiver. Its success 
and interest to everyone in the field is 
indicated by the number of companies 
that produced, virtually overnight, as- 
sembled versions and kits following the 
ideas presented in our article. In a lit- 
tle over one year approximately 70,000 
licenses were granted and the FCC is 
continuing to process some 8000 more 
each month. 

This is a fantastic story but we feel 
that more can be done to increase the 
usefulness of this band to all concerned. 
One of the major applications of this 
type of equipment is in the marine 
field. This does not mean that Citizens 
Radio equipment will take the place of 
the higher power, regular marine ra- 
diotelephone equipment. However, the 
lower cost of CB equipment will make 
it attractive to owners of small boats 
or even larger craft to augment the 
regular radiotelephone equipment. Un- 
fortunately, and as a result of its tre- 
mendous growth, there has been no 
assignment of certain channels for 
calling and working as has been done 
on the other bands. For example, 2182 
kc. has been designated as the calling 
(and distress) channel in the 2 -3 mc. 
maritime radiotelephone band. As soon 
as contact is established, the operating 
frequency is shifted to 2638 or 2738 kc. 
These or other pre -arranged frequen- 
cies are then used to work the required 
traffic. 

This has worked extremely well and 

obviously should set a pattern for Class 
D Citizens Band operators. Basically, 
we should have one channel for calling 
and another for handling communica- 
tions. As a result of discussions with 
several manufacturers it seems that 
Channels 13 (27.115 mc.) and 15 (27.135 
mc.) would be good choices to reserve 
for marine applications -13 being the 
calling frequency and 15 for continued 
communications. Since the industrial, 
scientific, and medical frequency is 
27.12 mc., we thought it would be a 
good idea to select channels near this 
frequency (skipping one channel to al- 
low for broad selectivity of some of the 
receivers used). Since the ISM fre- 
quency is normally cluttered with all 
types of interference it doesn't serve 
much purpose for land-operated equip- 
ment, particularly in metropolitan 
areas. As this type of interference is 
less troublesome in marine areas and 
is negligible on weekends, it would 
seem advisable to choose channels near 
this frequency. 

One problem is that there are many 
single -channel units on the market to- 
day and they obviously cannot be used 
for two -channel operation as previously 
suggested. This is rather unfortunate 
but probably some lenience can be 
shown in permitting communications 
to be carried on Channel 13. This may 
work out for the time being when traf- 
fic is still light but we feel that in the 
not -too -distant future there will be 
such wide use made of these channels 
that there will be need for two -channel 
operation. 

We understand that various manu- 
facturers of Citizens Band equipment 
may get together shortly to discuss this 
very problem and should their conclu- 
sions differ from those suggested here 
we will report on it in next month's 
"For The Record." Should the indus- 
try fail to get together, it is our hope 
that all marine users of Class D Citi- 
zens Band equipment will work to- 
gether to promote the use of Channels 
13 and 15 as outlined herein. 

Our appreciation to F. A. Genochio, 
Karr Engineering Corp.; Ed Manville, 
Vocaline Co. of America, Inc.; G. T. 
Wilde, Multi -Products Co.; and B. H. 
Ballard, Jr., Apeieo Sales Corp., for 
their thoughts on proper channel se- 
lection. 

ELECTRONICS WORLD 
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ALLIEDS' 
1960 

ELECTRONIC SUPPLY CATALOG 

value -packed...send for it!/ 

your complete money- saving guide to 

EVERYTHING IN ELECTRONICS 

cicoo eo. ,uaou 

ALLIED exclusives: 
MONEY- SAVING KNIGHT -KITS -the very best in build -your -'Ç 

own electronic equipment- designed to save you up to 50 %. 
"Convenience Engineered" for easiest assembly; the only kits 
covered by Money -Back Guarantee. Complete selection of 
Stereo hi -fi kits, Hobbyist kits, Test Instrument and Amateur 
kits. KNIGHT -KITS are an exclusive ALLIED product. 
KNIGHT° STEREO HI -Fl -truly the best for less -the finest 

Latest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money -Saving, Build- Your -Own 
KNIGHT-KITS for Every Need 
Values in Recorders and Supplies 
Latest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 
Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

r 
ONLY =2 DOWN 

on orders up to $50; only $5 down on ` 

orders up to $200; only $10 down ' 
over $200. Up to 24 months to pay. .,;y j 

. 

you can buy, yet far lower in cost. Select super -value 
KNIGHT components or complete systems and save 

most. Also see the world's largest selection of 
famous -name hi -fi components and money- 

saving ALLIED- recommended corn- . 

plete hi-fi systems. 

-- S . 

Get every buying advantage at ALLIED: lowest 
money- saving prices, fastest shipment, expert 
personal help, guaranteed satisfaction. 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 1 -B 
100 N. Western Ave., Chicago 80,111. 

Q Send FREE 1960 ALLIED Catalog. 

ALLIED RADIO Name 

IIÜ our 39th year Address 

World's Largest Electronic Supply House 
City Zone State 

February, 1960 

I- J 
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Channel Master 
AUTOMATIC 
TENN -A -LINER 
model 9524 
$4995 hst 

Hits TV stations right on the nose!The 
Channel Master Automatic Tenn -A- 
Liner is the only rotator that aims the 
antenna within one degree of the pre- 
cise transmitter location. 

Superior parallel circuit delivers a 

full 29 volts to the rotator, producing 
higher torque that easily turns even 
the heaviest antennas. Fewer moving 
parts -all fully protected from weath- 
er extremes - contribute to long, 
trouble -free service. 

For these and other reasons, you can 
recommend and install the Automatic 
Tenn -A -Liner with full confidence of 
customer satisfaction. 

from the top of the roof...to the back of the set... 

CHANNEL MASTER 
works wonders in sight and sound 

4,\Vvii 
.ec.eo 

CHANNEL MASTER CORP. .,.7.7 . .} 

Premium tube features at no extra 
cost. Channel Master Electron Tubes 
are designed for use in television, 
AMI FM radio, and high fidelity sys- 

tems. They offer the same outstanding 
performance,quality, and valueyou've 
come to expect from all products 
bearing the Channel Master name. 

Rigid manufacturing controls assure 
consistent performance characteris- 
tics, exact tolerances, long life, low 
noise, and maximum gain. Channel 
Master Electron Tubes are engineered 
to provide the best possible results. 

For happier customers, fewer call- 
backs, higher profits ... put Chan- 
nel Master tubes in the sets you 
service. 

TV ANTENNAS ACCESSORIES TRANSISTOR RADIOS 

STEREOPHONIC HIGH FIDELITY COMPONENTS 
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PREPARE FOR YOUR F. C. C. LICENSE YOUR TICKET 

TO A BETTER JOB AND HIGHER PAY! 

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 Federal 
Government evidence of your qualifications in electronics. Em- 
ployers 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 a third class license is extremely 
limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 
of radiotelephone license available. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING 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 resident 

classes. Either way (residence or correspondence), we train you 
quickly and well -no previous training required. Even a beginner 
may qualify for his first class license in a relatively short time. 

FOUR COMPLETE SCHOOLS: To better serve our many students 
throughout the entire country, Grantham School of Electronics 
maintains four complete Divisions - located in Hollywood, Calif., 
Seattle, Wash., Kansas City, Mo., and Washington, D.C. All Divi- 
sions of Grantham School of Electronics offer the same rapid 
courses in F.C.C. license preparation, either by home study or in 
resident classes. 

This book /et 

FREE! # 

This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 

Upgrade Your Income with a First Class 

F. C. C. LICENSE 
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 
Donald E. Mason, 2659 Centinella, Santa Monica, Calif 1st 12 
Everett T. Bazard, 411 N. Wash. St., Alexandria, Va. 1st 12 
Henry M. Best, 1003 Vermont St., Fremont, N. C. 1st 11 

Harold V. Jones, P. 0. Box 705, Alamogordo, N. M. 1st 13 
Michael F. Aperi., 916 Townsend St., Chester, Pa 1st 12 
Earl A. Stewart, 3918 Modesto Dr., San Bernardino, Calif 1st 14 
Donald L. Leeburg, Box 1075, Anchorage, Alaska 1st 12 
J. Milton Condit, 1312 N. 78th Street, Seattle, Wash. 1st B 

John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. J 1st 12 
Richard Baden, 4226 - 37th St., N.W., Washington, D. C 1st 12 
James F. Stewart, 26181h Prospect Ave., La Crescents, Calif 1st 12 
Norman R. Cook, 130 Olive Street, Neodeska, Karts 1st 12 

HOLLYWOOD 

CALIF. 

1505 N. Western Ave. 
Hollywood, Calif. (HO 7.7727) 

SEATTLE 

WASH. 

KANSAS CITY 

MO. 

,..ia// 
408 Marion Street (MA 2 -7227) 

Seattle, Wash. 

3123 Gillham Road 
Kansas Ci>, Mo. 

(JE 14320) 

WASHINGTON 821 - 19th Street, N. W. 
Washington, D. C. I am interested in: D. C. 

February. 1960 

MAIL COUPON TO SCHOOL NEAREST YOU 
!//!V/llPa/di ////'.9/////// i/iaiiiiii/aiiii/ ioaiiiiriiiiiiiiivii%ii/ iiiiiiiii/liad/a/i 

(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

,Co 1505 N. Western 408 Marion 3123 Gillham Rd. 421.19th, NW I 

Hollywood Seattle Kansas City Washington 1 

Gentlemen: I 

Please send me your free booklet telling how I can get my corn- t 

mercial F.C.C. license quickly. I understand there is no obligation I 

and no salesman will call. 

Name Age 

Address 

(ST 2 -7614) 
City State 

Home Study, Resident Classes 06-B i 
J 
11 
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ONLY the ACRO Stereo 
pre -amplifier gives you 
these years ahead design 
features! 
CHECK THESE EXTRAS 
that no other kit gives: 
1. Selective Rumble 5. 

& Scratch Filters 

6. 

7. 

2. 3rd Channel Output 

3. Exclusive Mike 
Dub Switch 

4. Phasing Switch 

Input Level 
Controls 

Exclusive Panel 
Light Matrix 

Lowest Hum with 
D.C. Filament Supply 

Plus many 
other features 

ACRO'S STEREO 

PRE -AMPLIFIER 
EASY TO ASSEMBLE KIT 

Unequaled Versatility; Logical planning; Pre. 
assembled, tested, printed circuit board 
makes construction simple. A PERFECT 
MATE FOR ACRO'S STEREO 20 AND ULTRA 
LINEAR II AMPLIFIERS. 

SPECIFICATIONS 
INPUTS each channel 

Magnetic (Turntable & Changer) 
Equalized 78, LP. RIAA 
Crystal /ceramic (switched in mag. input) 
Sensitivity for 1.5V out Low Level 5 MV. 
High Level 30 MV. 

Tape Head Equalized NARTB Sensitivity 2 MV 

FM AM FM Multiples Tape Head 

Microphone (switched into one channel for announcing, 
faded in or out with balance control) 

OUTPUTS 2 Ampl., 2 Tape. 3rd Channel 

INPUT SELECTOR (8 position) 78, LP, RIAAI, RIAA2, 
Tape Head. FM -AM, FM Multiplex & Aux. 

OUTPUT SELECTOR 7 MODES (Check -A, Check -B, 
Stereo. Stereo Reverse, Monaural A -B. Monaural A, 

Monaural B.) 6 panel light Matrix provides selection Mode 
at a glance. 

CONTROLS Ganged Volume / Loudness, Balance, Indi- 
vidual Bass & Treble for each channel 

SWITCHED EXTRAS effective each channel. Filters, 
scratch and rumble loudness phasing tape Input/ 
monitor mike dub 

AC OUTLETS 2 switched 2 direct 
TUBES (4) Type 7199 low noise pentode /triode 
DIMENSIONS 4.1/2K x 13.3/41 x 6.3/8D 
PRICE: Kit 369.50 Self powered kit $79.50 

Write today for free folder 

ACRO PRODUCTS COMPANY KIT DIV. 

410 SHURS LANE, Dept. EW 2 

Philadelphia 28, Pa. 

ACRO, THE FIRST NAME IN AUDIO! 
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from our Readers 

OUR OCTOBER ISSUE 
To the Editors: 

Just a line to compliment you on the 
publishing of "The Stereo Illusion" and 
placing it first in your October issue. 
The article was very enlightening and 
authentic. Dr. Harris knows how to 
write, and I certainly hope you will 
have more of his material in future 
issues. 

BARNEY ASHTEN, VE7BK 
Ganges, B. C., Canada 

To the Editors : 

I must compliment the editors of 
ELECTRONICS WORLD for putting out 
such a wonderful issue. 

I would like to stress one point very 
strongly. In many of the articles it 
seems as though the authors have 
gotten too involved in the hi -fi field, 
and have forgotten what it is supposed 
to be. Just to remind some of you, the 
approximate definition of the term hi -fi 
is "faithful reproduction of live sound." 

I have been involved in the hi -fi field 
for about three years, have listened to 
topnotch equipment only, and unfortu- 
nately, have forgotten how live sound 
really sounds. This summer I attended 
a live concert and was appalled to 
realize how much I had missed. Being 
used to listening to restricted re- 
sponse -even from the best components -I noticed how much my taste had 
changed, how my ears compromised to 
sounds not below 30 cps, not higher 
than 18,000 cps, and to the realization 
that the speaker was always there! 

In my opinion, a compulsory pre- 
requisite for any good hi -fi technician 
is to attend at least two good concerts 
a year in order to remember what high 
fidelity is trying to accomplish. 

JEHUDA FRYDMAN 
Sound Scription Service, Inc. 
Montreal, Quebec, Canada 

We concur with Reader Frydman's 
views that people in the hi -fi field 
should certainly know what live music 
sounds like.- Editors. 

a s * 

REBUILT PICTURE TUBES 
To the Editors: 

Your September issue contained an 
article on rebuilt picture tubes which, 
on the whole, is the best article on the 
subject I have seen. However, near the 
bottom of the first column on page 65, 
there appears a statement that corded 
ware (glass shells with surface ripples 
or irregularities on the face plate) is 
not ordinarily used in making new 
tubes. The natural question then is 
where did the rebuilder obtain the dud 
with a corded mark on the face plate 
if it was not used by the so- called tube 
manufacturer in the first place? The 

statement is, of course, incorrect as 
certain of the glass companies' molds 
developed this trouble when making 
certain types of bulbs long ago. There- 
fore, the original new tube manufac- 
turer received the glass with cord 
marks and the original equipment was 
built with those tubes. I believe, though, 
that sometimes cord marks are accen- 
tuated by the cleaning process when 
the dud is being cleaned by a rebuilder 
before re -use. 

MORRIS F. TAYLOR 
Morris F. Taylor Co. 
Manufacturers' Representative 
Silver Spring. Maryland 

Reader Taylor is to be congratulated 
on his alertness in noting what appears 
to be a contradiction in the article. His 
own conjectures as to how corded ware 
may become available to rebuilders is 
probaby correct. Some rebuilders also 
hint that corded glass shells are ac- 
quired in ways other than the salvag- 
ing of duds, but they are reluctant to 
divulge details.- Editors. 

s e t 

SERVICING COMMERCIAL EQUIPMENT 
To the Editors: 

Many of your magazine articles have 
been encouraging service men to take 
on more commercial equipment jobs. 

I started servicing radios back in 

1925 and am still in the business of 
servicing radios, TV sets, phonographs. 
and car radios. Many times customers 
ask me to service other equipment used 
by the medical profession and factories. 
Almost without exception I have had 
nothing but opposition. When I try to 
get parts or service information, I am 
treated very rudely by the factories 
and supply houses. I am treated much 
worse than I have ever treated a cus- 
tomer when he brings me a TV set to 
service with the parts in a sack. 

As an example. I have a customer 
who brought me a sound and motion 
picture projector. I have attempted 
getting parts and service instructions 
for this machine for five months and 
have been blocked at every turn. I 
have written several companies and 
called some trying to get the informa- 
tion, but have been unable to get any- 
thing. What would you suggest in a 
case of this sort? After every such 
ordeal, I swear I will never accept any 
service job other than radio, TV, or 
phonograph. 

LESTER BERRY 
Berry's Radio & Television 
Service 
Fairborn, Ohio 

There is a great deal of validity in 
what you have to say about the diffi- 
culties in servicing commercial equip - 

ELECTRONICS WORLD 
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VOLUME 

CHANNEL 

RECEIVE 1 1 

SELECTOR 

Business 

Home 

Sports 

Farm 

Executive Citizens Band Trans- 
ceiver complete with one Chan- 
nel 9 transmit crystal, AC 
power cord and operating in- 
structions $169.95 
(See your local dealer.) 

TRANSMIT 

r. 
RECEIVE 

fNeCUfIVe 

INTERNATIONAL'S 
NEW Executive Citizens Band 

TRANSCEIVER 
A complete two -way radio station providing dependable 
communication at the flip of a switch. 
The new smartly -styled, sturdily built Executive Transceiver is 
the answer for today's Citizens Radio Service. Used in matched 
pairs, the International Executives are effective between fixed or 
mobile points. 

The ideal two -way radio for business farming ranching 
construction boats fishing hunting warehouses storage 
yards factories. 

FEATURES 
Push -to -talk operation, 3 crystal controlled transmit posi- 
tions, two crystal controlled receive positions, dual con- 
version superheterodyne receiver tuning all 23 channels. 
Five watts plate input. Crisp and clear full modulation. 
Series Gated automatic noise limiter. 2.5 audio output. 
Fifteen tube performance. The Executive has 10 tubes 
and 1 diode. Four tubes are multi -purpose. 
Universal power supply, 6 VDC, 12 VDC, 115 VAC is built -in. 
Certified tolerance .005 %. Size 51/2" x 81/2" x 9 ". Weighs 
only 12 pounds. 

WRITE FOR INTERNATIONAL'S 1960 COMPLETE CATALOG 

t 
CRYST 

18 N 

, INC. 
HOMA 

February. 1960 13 
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Now... rom Sonotone- 

4 Big 
Improvements 
in the quality stereo cartridge 

Sonotone 8TA cartridge replaces 

8T as industry standard 

The new Sonotone 8TA 
cartridge gives greater than 
ever stereo performance... 
has 4 big extras: 

fuller, smoother frequency response 
higher compliance than ever before 
lighter tracking pressure 
practically eliminates dust pile -up 

Sonotone 10T unitized stereo at 

lowest price ever 

New 10T cartridge sells at record low price of 

$6.45.* And it covers the complete high fidelity 
range. 10T's unitized construction makes it easi- 
est to install, easiest to replace. Low price means 
more sales -more profits. 

ONLY 

91450* 

SPECIFICATIONS 
STA 

Frequency Response 
Flat to 15,000 with gradual 
rolloff beyond. 

Channel Isolation 25 decibels 
Compliance 3.0 x 10 -6 cm /dyne 
Tracking Pressure 3.5 grams in professional 

arms 
4-6 grams in changers 

Output Voltage 0.3 volt 
Cartridge Weight 7.5 grams 
Recommended Load 1 -5 megohms 

Stylus Dual jewel tips, sapphire or 
diamond. 

I OT 
Flat from 20 to 15,000 cycles 
± 2.5 db. 

18 decibels 
1.5 x 10-4 cm /dyne 
5-7 grams 

0.5 volt 
2.8 grams 
1.5 megohms 
Dual jewel tips, sapphire or 
diamond. 

including mounting brackets 

Sonotone makes only 6 basic ceramic cartridge models ... 
yet has sold over 9 million units ... used in over 662 dif- 

ferent phonograph models. For finest performance, replace 
worn needles with genuine Sonotone needles. 

Sonotone 0 Electronic Applications Division. Dept. C1 -20 

® ELMSFORD. NEW YORK 

Leading makers of fine ceramic cartridges,speakers, tape heads,microphones, electronic tubes. 
In Canada. contact Atlas Radio Corp., Ltd., Toronto 
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ment with respect to obtaining the co- 
operation of manufacturers. We arc 
aware of this situation, but also believe 
that it is changing. 

The manufacturers involved are re- 
luctant, on the one hand, to entrust 
work on their equipment to outside 
technicians who are unknown quanti- 
ties to them. On the other hand, they 
insist that such service is burdensome 
to them, and they would like to see it 
taken off their hands. -Editors. 

* *a 
SUBDIVIDED SPEAKER ENCLOSURE 

To the Editors : 

As a practicing chemist, I would like 
to call your attention to some inaccu- 
racies that appeared in the article 
"Subdivided Hi -Fi Speaker Enclosure" 
in your November, 1959 issue. 

Calcium chloride is referred to as 
"silica gel." Calcium chloride is water 
soluble while silica gel, chemically 
similar to sand, is not. Both are good 
desiccants, but there the similarity 
ends. 

One other thing bothers me a little 
about your suggestion to increase the 
compliance of a cone by treating the 
edge with calcium chloride. Calcium 
chloride is mildly acidic by nature, and 
cellulosic materials (such as speaker 
cones) are degraded by acids. I be- 
lieve this would shorten the life of a 
speaker, but only an experiment could 
determine how much. An organic desic- 
cant such as glycerine or diethylene 
glycol might be better. 

You have an excellent publication. I 
have subscribed for nearly 15 years, 
starting with RADIO News, then RADIO 

& TV News, and now ELECTRONICS 
WORLD. Your publication gives me just 
what I want, and the approach com- 
bines both the practical and the moder- 
ately technical. 

ROBERT J. ATHEY 
Wilmington, Delaware 

Thanks to Reader Athey for setting 
us straight on our chemistry.- Editors. 

s s s 

OLD-TIME WIRELESS GEAR 
To the Editors: 

I was very interested in your article 
"Restoration of Old -Time Wireless 
Gear" in the November issue, chiefly 
because I once made a living operating 
some of the old -time receivers you 
mention. For example, the Canadian 
Marconi receiver shown on the upper 
right of page 63 was still going strong 
when I began operating in 1920 and 
(with the addition of a triode) con- 
tinued for some years after I moved to 
the engineering department of Cana- 
dian Marconi in Montreal in 1923. 

I remember one particular unit. I 
have forgotten the model but not the 
serial number -13! Six times this was 
sent back from a Canadian ship as 
dead. Five times it was thoroughly 
tested and found perfect. The sixth 
time, it came back on a Monday when 
the temperature was 15 below and the 
furnace at the old plant on William 
Street was slow to start. That square 
coilformer that drops over the variom- 
eter was the antenna coupler (later 
used as a tickler coil in a regenerative 

ELECTRONICS WORLD 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO- TELEVISION SERVICE TECHNICIAN 

NOW -Just Starts You Training in 

25 BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn fast the practical side 
of Radio- Television, we 
send you expertly engi- 

neered training kits to 
test sad assemble for 

interesting, 
valuable 

shop -bench 
practice! 

The new Sprayberry 
Training Television Re- 
ceiver, bull -. and tested 
in 5 section 

Now offered ...thin fuse 
modern oscilloscope. 

You build his powerful 
two -band superhetero- 
dyne radio receiver. 

IV 4r 4r it This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio -Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands... trained Radio -Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now -just $6 enrolls you for America's finest, most up to 
date home study training in Radio -Television! Unbelievable? No, 
the explanation is simple! We believe Radio - Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need ...to step into a fine job or your 
own Radio -Television Service Business. 

Complete Facts Free -Act Now; Offer Limited 
Only a limited number of students may he accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson -all free. No obligation ...no salesman will bother you. 

HOME STUDY TRAINING IN SPARE TIME 
Under world -famous 27 -year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop -bench practice. And every - 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE HOW EASILY YOU CAN LEARN! 
Radio- Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that's in store for you! 

SPRAYBERRY Academy of Radio -Television 
1512 Jarvis A r Dept. 25 -G, Chicago 26, Illinois 

Mail This Coupon Now -No Salesman Will Call 

You build the 
new Spray - ' - berry teeter -s complete 

18 -range 
Volt-Ohm- 
Milliam- . e - meter teat 

meter. 

February. 1960 

Sprayberry Academy of Radio- Television 
Dept, 25 -G, 1512 W. Jarvis Ave., Chicago 26, III. 
Please rush a i l information o n your ALL-NEW ¡tad io -Tele- visionTraining Plan. I understand this does not obligate me and that no salesman will call upon me. Include New Cat- alog and Sample Lesson FREE. 

NAME Age 

ADDRESS 

CITY ZONE STATE 
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ELECTRONIC TECHNICIANS 
AND INSTRUCTORS - 

You Can 
Realize 

Your Full 
Professional 

Potential 
with 

Burroughs 

Advance your career in the most critical field of tomorrow: 

integrated DATA PROCESSING for military weapons systems 

at BURROUGHS, Military Field Service Division. Participate in 

challenging work on important long range ATLAS and SAGE 

programs. 

You can qualify as TECHNICIAN if you are a graduate of an 

accredited technical school and /or have military training in 

radar or communications equipment, plus at least 2 years' 

experience in electronics. You will receive 8 to 22 weeks of 
classroom training in Data Processing Systems at full salary. 

Current field assignments include far -West and Western areas 

after your training is completed.... You can qualify as 

INSTRUCTOR if you have a knowledge of electronics theory 

and some related teaching experience. Work involves the 

training of technical personnel in the installation, maintenance 
and repair of electronic and /or electro- mechanical equipment. 

The above positions carry these exceptional benefits: 1) Ad- 

vancement based on individual performance. 2) Starting salary 
commensurate with experience and ability. 3) Merit review 

program. 4) Outstanding group insurance and retirement plan. 

5) Generous educational assistance program. Inquiries are 

invited from qualified candidates. Please write Mr. R. F. 

Johnson, Dept. 2400, Burroughs Corporation, Military Field 

Service Division, Burroughs Drive, Radnor, Pa. (a suburb of 

Philadelphia). 

Burroughs Corporation 
NEW DIMENSIONS /in computation for military systems" 
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circuit). A continuity check showed 
open circuit -until the room warmed 
up. A little detective work disclosed 
that each time the set was returned to 
the vessel, it stood on a cold wharf for 
some time before being taken aboard. 
If the operator had held off his test 
until the set warmed up and expansion 
brought the broken ends of wire back 
together, we might never have gotten 
the set back a second time. 

H. F. SHOEMAKER, Manager 
Radio College of Canada 
Toronto, Canada 

* * * 

AUTOMATIC "TALK SQUELCHER" 
To the Editors: 

I have had some correspondence with 
readers who have had some difficulty 
with the automatic "talk squelcher" I 
described in the April, 1959 issue. The 
problems were insufficient sensitivity 
and relay chattering. 

1. Adjust the relay, if possible, so 
that the moving armature is closer to 
the magnet pole; that is, so that the 
armature will not have as far to travel 
when the relay is energized. Then ad- 
just the relay contacts so that they just 
"break" when the relay is de- energized. 
This will increase the sensitivity of the 
relay, and it should then operate at a 
lower setting of the pot. 

2. If it is not possible to lower the 
sensitivity of the relay by adjustment 
of armature contacts, it will be neces- 
sary to modify the talk suppressor am- 
plifier stage (V,) to obtain higher gain 
and hence higher audio output voltage. 
At the same time this is done, it will 
be desirable to add a small filter net- 
work which will help to eliminate un- 

CHANGE TO SOOK 

VI V2 . R4 C2 s 

R2 

Fig. I. 

desirable transients, r.f., and other 
voltages which may otherwise be trans- 
mitted to the relay tube grid circuit. 

3. If it is necessary to add the filter 
and to modify V,, it can be ac- 
complished as follows with reference to 
the schematic of the device (page 
61, April, 1959 issue of ELECTRONICS 
WORLD) and the diagram in Fig. 1. 

a. With the receiver disconnected 
from the a.c. line and the talk suppres- 
sor turned off, remove the plate resis- 
tor (R,) from the talk suppressor am- 
plifier (V,) and replace it with a 1 -watt 
resistor of 500,000 ohms. 

b. Connect a '/a -watt or '/s -watt, 
50,000 -ohm resistor in series with the 
grid of the relay tube (V,) and the 
junction of C,, R,, and the diodes of V,. 

c. Connect a .005 µf. capacitor be- 
tween the grid and cathode of V,. 

MARVIN L. GASKILL 
Marlton, New Jersey 

ELECTRONICS WORLD 

ADD SON 
RESISTOR L ADD .0050. 

CAPACITOR 
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BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP- METHOD 

HOME TRAINING! 
BETTER Training that is proved and tested 

in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...You learn ALL PHASES of 
Television- Radio- Electronics. 

LOWER COST... Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE. 
LOW TUITION ! 

TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar. Government Missile Projects. 
NATIONAL SCHOOLS SHOP- METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete T \' set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. \Ve'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more -while 
studying. So can you! 

RESIDENT TRAINING AT LOS ANGELES 

LESSONS AND INSTRUCTION MATERIAL ARE 
UP -TO -DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop -Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY . it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK "Your Future in 
Television- Radio- Electronics" and 
FREE Sample Lesson. Do it TODAY. 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 

Approved for 
GI Training 

If you wish to table your training in our Resident 
School at Los Aigeles, the world's TV capital, 
start NOW in ou big, modern Shops. Labs and 
RadioTV Studios. Here you work with latest 
Electronic equipnent professionally installed 
- finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - and part time 
lob while you learn. Check box in coupon for 
full information. 

February. 1960 

Iji ltiuil _ lf 11 

You get all information 
by mail ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

YOU SET... 
19 Big Kits -YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SHOP -METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
1. Television, including Color TV 
2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi- Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar & Micro -Waves 
8. Broadcasting and 

Communications 

NATIONAL E!Ni A SCHOOLS (, 
WORLD -WIDE TRAINING SINCE 1905 

1 

1 

t 
t 

MAIL NOW TO 
NATIONAL SCHOOLS, Dept RH -20 

4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF. 
Hush free TV -Radio "Opportunity" Book and sample I lesson. No salesman will call. 

NAME AGE 

'ADDRESS 

CITY ZONE r NATIONAL SCHOOLS I D ck if interested ONLY in Resident School Les Angeles. 

Give date of Discharge 
Los Angeles 37, Calif. 
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coming in March ELECTRONICS WORLD: 

an exclusive full -length report on 

SCATTER 
COMMUNICATIONS! 
The necessity of linking America's defenses into a cohesive unit has 

brought sweeping developments in the field of Scatter Communica- 

tions. In next month's ELECTRONICS WORLD, you'll 

find a wealth of information on the technique of Scatter 

Communications: the distances covered, advantages and 

disadvantages, coverage, reliability, technical analysis of fre- 

quency, transmission band width, power. In addition, a map of 

the world pinpoints where these systems are operating right 

now. Don't miss this important report! 

You'll also enjoy these features in March ELECTRONICS 

WORLD: 

NEW TV DESIGNS FOR 1960: Complete analysis of the 

latest offerings of more than a dozen leading manufacturers 

- valuable for both service technician and set owner! 

TRANSISTORIZED CITIZENS BAND CONVERTER: 

Complete plans for building a single -channel crystal - 

controlled converter designed for use with any broad- 

cast -band transistor receiver. 

ROOM ACOUSTICS FOR STEREO: Variable sound 

absorption devices and special speaker setups are fea- 

tured in Part Three of this four -part series. 

Learn how any audiophile can adapt these 

techniques for better listening! 

All these authoritative features are coming 

your way in March ELECTRONICS 
WORLD - typical of the varied coverage you 

enjoy month after month in the world's 

leading technical electronics magazine. That's 

why it's such a good idea to make sure that 

ELECTRONICS WORLD is delivered to 

your doorstep regularly. Become a sub- 

scriber today! 

REGULAR SUS: CRIPTION RATES 

one year, $5 two years, $9 three years, $12 

ELECTRONICS WORLD 

434 South Wabash Avenue Chicago 5, Illinois 

18 
ELECTRONICS WORLD 
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Learn Radio -TV Electronics 
4yPvcticinq 
at Home in 
Spam Time 
Without Extra 
Charge You Get 
special NRI kits devel- 
oped to give actual ex- 
perience with Radio -TV 
equipment. You build, 
test, experiment with 
receiver or broadcast- 
ing circuits. All equip- 
ment yours to keep. 

Have High Pay, Prestige, Good Future 

as a Skilled Radio -TV Electronic Technician 
People look up to and depend on the Technician, more 
than ever before. Offices, plants, homes everywhere are 
obliged to buy his knowledge and services. His opportuni- 
ties are great and are increasing. Become a Radio -TV 
Electronic Technician. At home, and in your spare time, 
you can learn to do this interesting, satisfying work qual- 
ify for important pay. To ambitious men everywhere here in 
the fast growing Radio -TV Electronic field is rich promise 
of fascinating jobs, satisfaction and prestige as well as in- 
creasing personal prosperity. 

Increasing Opportunities in Growing Field 
A steady stream of new Electronic products is increasing 
the job and promotion opportunities for Radio -Television 
Electronic Technicians. Right now, a solid, proven field of 
opportunity for good pay is servicing the tens of millions 
of Television and Radio sets now in use. Color TV, Hi -Fi 
is growing. The hundreds of Radio and TV Stations on the 
air offer interesting jobs for Operators and Technicians. 

More Money Soon-Make $10 to $15 a 

Week Extra Fixing Sets in Spare Time 
NRI students find it easy and profitable to start fixing 
sets for friends and neighbors a few months after enrolling. 

Picking up $10, $15 and more a week gives sub- 
stantial extra spending money. Many who start 
in spare time soon build full time Radio -Television 
sales and service businesses -enjoy security. 

Act Now -See What NRI Can Do for You 
NRI has devoted over 40 years 
to developing simplified practical 
training methods. You train at 
home in spare time. Get practical 
experience, learn-by- doing. 
NATIONAL RADIO INSTITUTE 
Washington 16, D.C. 

NRI Has Trained Thousands for 
Successful Careers in Radio -TV 

Stadia fop., Station RATP 
"I am now Studio Engi- 
neer at Television Sta- 
tion KATV. Before en- 
rolling, I was held back 
by limitation of a sixth 

Sgrade education." BILLY 
ANCHEZ, Pine Bluff, Ark. 

Has All tM Work He Can De 
"I have repaired more 
than 2,000 TV and Radio 
sets a year. NRI training 
certainly proved to be a 
good foundation." H. R. 
GORDON, M illedgeville, 
Georgia. 

Has Goad Part Time Business 
"Early in my training I 
started servicing sets. 
Now have completely 
equipped shop. NRI is 
the backbone of my prog- 
ress." E. A. BREDA, Ta- 
coma, Washington. * SEE OTHER SIDE » » » r----------- - - - - -r Cut Out and Mail This Card -No Stamp Needed 

N 
OLDEST A LARGEST NOME STUDY RADIO -TV SCHOOL 

ational Radio nstitute 
Dept. F , Washington 16, D.C. 
Please send me sample lesson of your Radio -Television 
Training and Catalog FREE. (No salesman will call.) 

Name Age 

Address 

City Zone State 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

irrYw'r"r 
How Electnclty 

is Produced 
for Electronics 
stir 4. _ 

Job and Cafeel 

r O PL)l0 
AO ISO 

EIECTRONI 
S 
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NRI SUPPLIES LEARN -BY -DOING KITS WITHOUT EXTRA CHARGE 
Technical Know -How Pays Off in Interesting, Important Work 

YOU BUILD AC -DC 
Superhet Receiver 
NRI Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn -by- doing. 

YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 

.7 YOU BUILD This 17 Inch 
(.'7,:t Television Receiver 

As part of your NRI course you can get all 
components, tubes, including 17' picture 
tube, to build this latest style Television 
receiver; gel actual 
practice on 
TV circuits. 

YOU BUILD Vacuum Tube 
Voltmeter 
Use it to earn extra cash 
fixing neighbors' sets; 
bring to life theory 
you learn from 
NRI's easy-to- 
understand texts. 

For Higher Pay, Better Jobs 
Be a Radio -TV Electronic Technician 

Servicing Needs 
More Trained Men 
Portable TV, Hi -Fi, Transis- 
tor Radios, Color TV are 
making new demands for 
trained Technicians. Good op- 
portunities for spare time 
earnings or a business of your 
own. 

Broadcasting Offers 
Satisfying Careers 

4000 TV and Radio stations 
offer interesting positions. 
Govt. Radio, Aviation, Po- 
lice, Two -Way Communica- 
tions are growing fields. 
Trained Radio -TV Opera- 
tors have a bright future. 

FIRST CLASS 
Permit No. 20 -R 

(Sec.34.9,P.L &R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue 

Washington 16, D.C. 

J. E. Smith, 
Founder 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 
Radio- Television school. The more than 40 years' 
experience training men for success, the outstanding 
record and reputation of this school -benefits you 

in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 

No Experience Necessary -NRI Sends 
Many Kits for Practical Experience 
You don't have to know anything about electricity or Radio 
to understand and succeed with N R I Course. Clearly written, 
well -illustrated NRI lessons teach Radio -TV Electronic prin- 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn -by- doing. Mailing the postage -free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 

NRI Graduates Do Important Work 

New Quality Control Chief 
"Had no other training 
in Radio before enroll- 
ing, obtained job work- 
ing on TV amplifiera be- 
fore finishing course. 
Now Quality Control 
Chief." T. R. FAVA- 
tosto, Norwich, N. Y. 

NRI C Easy to 
Understand 

"I opened my own shop 
before receiving my di- 
ploma. I have had to 
hire extra help. I am in- 
dependent in my own 
business." D. P. Cous- 
in., Stockton, Cal. 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 

Werks on Color -TV 
"NRI changed my whole 
life. If I had not taken 
the course, probably 
would still be a fireman, 
struggling along. Now 
Control Supervisor at 
WRCA . TV." J. F. 
M ELtNE, NewYork, N.Y. 

SEE 

OTHER 
SIDE 
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General Electric VR -22 Stereo 

Cartridge- Superior in the four 
vital areas 

Stop to think for a moment of all the jobs required of a stereo 
cartridge: It must track, with utmost precision, in not one but 
two directions. It must separate the two stereo channels in- 
scribed in a single record groove. It must perform smoothly in 
mid -range and at both ends of the audible frequency spectrum. 
And it must do all these things without producing noticeable hum 
or noise. Only a fantastically sensitive and precise instrument 
like the General Electric VR -22 can do all these jobs successfully. 

General Electric's VR -22 is superior in the four vital areas of 
stereo cartridge performance: (1) Compliance -It tracks precisely, 
without the least trace of stiffness. (2) Channel separation -Up 

GENERAL 
February, 1960 

to 28 db for maximum stereo effect. (3) Response- Smooth and 
flat for superior sound from 20 to 20,000 cycles (VR- 22 -5), 20 to 
17,000 cycles (VR- 22.7). (4) Freedom from hum -The VR -22 is 
triple -shielded against stray currents. 

Money -back guarantee: General Electric believes that once you 

hear the all -new VR -22 in the privacy of your own home, on your 
own equipment. you'll want this superb instrument for your very 
own. That's why we are making an offer virtually without pre- 
cedent in the Hi -Fi field: Try the VR -22 at home for 10 days. If 
you don't agree that this is the stereo cartridge for you, return 
it to your participating General Electric dealer and the full pur- 
chase price will be cheerfully refunded. 

VR -22 -5 with .5 mil diamond stylus for professional quality 
tone arms, $27.95'. VR -22 -7 with .7 mil diamond stylus for 
professional arms and record changers, S24.95'. Both are 
excellent for monophonic records, too. TM -2G Tone Arm - 
designed for use with General Electric stereo cartridges a 
an Integrated pickup system, $29.95'. General Electric Co., 
Audio Products Section, Auburn, N. Y. 

',Manufacturer's suggested resole prices. 

ELECTRIC 
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Latest Information 
on the Electronic Industry 

By ELECTRONICS WORLD'S 
WASHINGTON EDITOR 

ARMED FORCES WANT MORE INVENTIONS- Hundreds of new ideas are still being sought by 
the Army, Navy, and Air Force, the National Inventors Council revealed recently. In 

a 48 -page report, the governmental agency declared that the need for new technical 
developments was most acute, with requirements ranging from advancements in 
aeronautics, missiles, and weapons to blue -sky projects. Heightened interest in 
electronics was also prompting increased pleas for help. Commenting on the need for 

improved communication techniques, the Washington book pointed out that today's 
methods are not usable for the guidance of long -range missiles; they are not 

sufficiently effective for guiding a missile accurately to a distant target. We need. 

a "new look" in techniques, they said; one that will extend global- contact ranges in 

the 1000 -5000 mc. bands. There also appears to be a need for a method to eliminate 

radio noise, without distortion of the intelligible signal. Such improvements are 

important in missile projects, it was disclosed, since guidance and the accuracy of 

telemetered data are severely affected by noise. Today's systems either limit or 

dampen noise, or eliminate both the noise and intelligible portions. Also wanted by 

the Armed Forces is an electronic timer that will measure intervals from 0.1 
microsecond to 0.9999999 second, to an accuracy of plus or minus 0.01 microsecond or 
better. 

NEW MEDICAL -DENTAL TV OPTICAL SYSTEM DEMONSTRATED BY NAVY -An optical fiber probe 

linked to a closed- circuit TV system that permits dentists to view any part of the 

mouth, highly magnified -up to 35 times, on a TV screen, has been demonstrated at the 

U.S. Naval Dental School in Bethesda, Maryland. The probe consists of about 10,000 

33air -like optical fibers bound together in a whip -like cable with a fingertip -size 
lens arrangement at the probing end. Each tiny fiber picks up light from a 

microscopic section of the surface in front of it and transmits a speck of light to 

the other end. The thousands of fibers provide a picture featuring thousands of 

light segments. The development, an Avco project, may eventually permit viewing of 

the interior of other body cavities, highly magnified and in color, Navy authorities 
noted. 

AVIATION RADIO USE UP, FAA SURVEY REVEALS -More than 50 per -cent of all general 
aircraft now carry two -way radios, a Federal Aviation Agency survey has disclosed. 

The study noted that nearly 61 per -cent of the nation's 66,000 aircraft are carrying 

receiver -transmitters. 

NEW MEDICAL EMERGENCY RADIO SERVICE IN OFFING -A 17- frequency medical emergency radio 
service available to physicians, hospitals, and emergency ambulance services for 

transmission of urgent messages, has been proposed by the FCC. Operating in the 

152 -162 and 42 -50 mc. bands (using 13 and 4 channels respectively), the new medical 

block would shift allocations of highway maintenance, fire radio, police, and special 

emergency in the emergency spectrum, in accordance with the recent split -channel 
recommendations. 

HIGH -POWER KLYSTRONS IN NIKE ZEUS ANTI -MISSILE SYSTEM -Klystrons, which can generate 
more power per wavelength than any microwave tube currently in use, will be placed in 

Nike Zeus, the Army's anti -missile defense system designed to track oncoming 
intercontinental ballistic missiles at longer ranges with greater certainty. The new 

tube, more compact than earlier models which measured up to 12 feet high, is one of 

several types developed for the Army by Sperry under a multi -million -dollar contract. 

NEW LOW -POWER V.H.F. TRANSLATOR RULES PROPOSED- Standards for the licensing of new 

low -power v.h.f. TV translator stations are now being considered in Washington. 

Power outputs would be limited to 1 watt. However, those desiring greater powers -up 
to 100 watts -could ask to operate on the upper 14 u.h.f. channels, where 
interference possibilities are not so acute. The new rules would also forbid the use 

of co- channel boosters, which transmit on the same channels as the stations they pick 

up since they are, according to the Commission, unstable and capable of transmitting 
false and misleading signals when operated in the v.h.f. band. 

22 ELECTRONICS WORLD 
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three models ... suj rbly 
styled ... covering wide 
range of applications 

ASTATIC'S 
FUTURA 

SERIES DYNAMIC MICROPHONES 

Most versatile performers in the microphone field are the 
Astatic Futura Series Dynamic Microphones -Models Metro 788, 
Tempo 888, and Vogue 988. Beautifully styled, encompassing the 
newest and most advanced principles in microphone engineering, 
each model is designed to outperform any other microphone in its 
price class. 

Futura mikes are instantly convertible from hand to stand to 
lavalier use... offer many special features such as rugged, stable, 
fatigue-free Mylar diaphragm and, on the 888 and 988, the Cannon 
XLR3 connector for instant detachment from cable ( "Take the 
microphone to the cable. ") 

M Model 
No. Type Response Output Impedance 

Finish 
and 

Trim Price 

788 Omni -Directional 60-13,000 cps -.55 DB Hi or 150 

Black 
and 
Gold $ 79.50 

888 Omni -Directional 50- 15,000 cps -56 DB 50, 200, Hi 

Black 
and 

Chrome 110.00 

988 Omni -Directional 40 -20 000 rrx -SR ThR Sri t Sn asn 

Black 
and 

r_,.0 ken nn 
NOTE - Exclusive Astatic impedance selector permits instant choice of impedance without special tools. 

All three microphones come complete with lavalier and belt dip, 360° swivel adaptor for 
54 #27 thread. 

Twenty -foot, twoconductor, shielded cable supplied with each microphone. 

February, 1960 

CORPORATION, CONNEAUT, OHIO 
In Canada: Canadian Astatic Limited, Toronto, Ontario 

Export Soles: Roburn Agencies Inc. 
431 Greenwich St., N. Y. 13. N. Y.. U.S.A. 

ASTATIC MICROPHONES ARE A SENSATION ON ANY INSTALLATION] 
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JAZZT 
a colorful 16 -page history 

for only 15c 

Here's an authoritative 16 -page history of 
jazz that appeared recently in Hi Fi /STEREO 
Review, the world's largest selling high fidel- 
ity magazine. While they last you can order 
this fascinating reprint for just 15c a copy! 
Written by John S. Wilson, noted jazz critic, 
this exciting look at the world of jazz takes 
you from Storyville in New Orleans to the 
Royal Garden Cafe in Chicago, from New 
York's Roseland to the West Coast school 
of cool music. You'll read how the sound 
of jazz has evolved and of the influence of 
a King Oliver or Bix Beiderbecke on today's 
musicians. 

Whether you're a be- 
ginner or a jazz buff 
-or simply interested 
in a phase of Ameri- 
cana - you'll want a 
copy of this 16 -page 
reprint on the jazz 
panorama. And it's 
yours for just 15c- 
with the handy cou- 
pon below! But the 
supply is limited, so 
rush your order today! 

t- 

24 

Ziff -Davis Publishing Company 
Box 525 
Church Street Station 
New York 8, New York 
Please send me copytves) of the 16page 
reprint on the history of jazz. I enclose 15c 
for each copy. 

EW-260 

name 

address 

city zone state 

FRED P. BEGUIN has been appointed 
head of a new engineering section at 
the American Opti- 
cal Company in 
Southbridge, Mass. 
In his new post he 
will direct the ef- 
forts of the company 
in highly specialized 
areas of electro- 
acoustics. 

Prior to his new 
appointment, Mr. Beguin was associ- 
ated with General Electric Company. 
He joined that firm in 1950 as a project 
engineer in the television department. 
He then became audio consultant with 
the audio section of the company's ra- 
dio receiver department. 

More recently Mr. Beguin had been 
serving as technical specialist with the 
responsibility for technical sales of 
audio products to original equipment 
manufacturers in the Eastern region of 
the country. 

FREDERICK R. LACK. former EIA vice - 
president and director and vice- presi- 
dent of Western Electric Company 
until his retirement in 1958, has been 
elected director of the Electronic In- 
dustries Association's engineering de- 
partment. 

Mr. Lack is a fellow of the IRE and 
is also a member of the AIEE, Ameri- 
can Association for the Advancement 
of Science, the American Physical So- 
ciety, and the Harvard Engineering So- 
ciety. He was awarded the 1959 EIA 
Medal of Honor for his many contribu- 
tions to the advancement of the elec- 
tronic industry. 

* * * 

THOMAS E. GOOTÉE has climaxed a 17- 
year civilian -military career with the 
Army by accepting 
an executive post 
with Page Commu- 
nications Engineers, 
a subsidiary of 
Northrup Corpora- 
tion, located in 
Washington, D. C. 

In his new post, 
Mr. Gootée will be 
assistant director of maintenance and 
operations for the firm which performs 
governmental and industrial global 

communications systems engineering, 
particularly in the fields of tropospher- 
ic, ionospheric, and scatter communi- 
cations. 

Prior to his Signal Corps and civilian 
government service, Mr. Gootée was a 
field engineer with NBC. 

* * * 

INSTITUTE OF HIGH FIDELITY MANU- 
FACTURERS has named Milton D. Thal - 
berg chairman of the nominating corn- 
mittee. Mr. Thalberg, president of 
Audiogersh Corporation, is also treas- 
urer and a member of the Institute's 
board of directors. 

In addition, four new general mem- 
bers have been elected. They are: 
Brand Products Inc., Cletron Inc., De- 
Wald Radio Inc., and Telectrosonic 
Corporation. * * * 

WILLIAM N. LATSHAW has been ap- 
pointed to the newly created post of 
advertising produc- 
tion manager for 
Heath Company. In 
this capacity Mr. 
Latshaw will assist 
Clifford M. Edwards, 
director of advertis- 
ing, in the prepara- 
tion of advertising 
for the firm's line of 
high -fidelity, marine, ham radio, and 
test equipment kits. 

Mr. Latshaw comes to the company 
from MacFarland, Aveyard Advertis- 
ing Agency where he was production 
manager. He was formerly art depart- 
ment manager for Waldie & Briggs Ad- 
vertising Agency. 

H. LESLIE HOFFMAN. president of Hoff- 
man Electronics Corp., has been ap- 
pointed chairman of the Electronic In- 
dustries Association's spectrum com- 
mittee for the fiscal year ending July 
31, 1960. 

Other members of the committee 
are: Robert C. Sprague, vice -chairman, 
Sprague Electric Co.; F. L. Anken- 
brandt, RCA; R. S. Bell, Packard Bell: 
Electronics; P. L. Chamberlain, Gen- 
eral Electric Co.; W. P. Corderman, 
Litton Industries Inc.; D. G. Fink, Phil - 
co Corp.; I. J. Kaar, Hoffman Electron- 
ics Corp.; W. B. Lodge, CBS; D. E. No- 
ble, Motorola Inc.; T. C. Rives, Syra- 

JOHN R. (JACK) BINNS, honorary board chairman of Hazel- 
tine Corp., died recently at the age of 75. A pioneer in the field 
of electronics, Mr. Binns won fame in 1909 for his life- saving role 
as a wireless operator during the first sea rescue by radio. He sent 
the distress signal and then guided the rescue ships following 
the collision of the steamships "Republic" and "Florida" at sea. 

A founder of the New York Newspaper Club, he was also a mem- 

ber of the Radio Club of America. Institute of Radio Engineers, 
and the Society of Naval Engineers, among other organizations. 

ELECTRONICS WORLD 
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HOW BACK EMISSION 
IS ELIMINATED 

Back emission from overheated plate 
to filament causes most rectifier fail- 
ures. Reverse current mounts ... fila- 
ment is stripped ... overheats . . . 
burns out. 

That's why the new CBS 5U4GB 
plates are of non -emissive material, 
are larger, and run cooler. These and 
many other advance engineered fea- 
tures make the new CBS 5U4GB the 
best you can buy. Here's typical proof. 
Dynamic "blast" tests brutally cycle 
the tube between 4 and 6.8 volts with 
800 volts plate potential. Yet back 
emission is just measurable ... less 
than one milliampere! 

February, 1960 

My new plates 

behave like plates... 
not filaments 
(FORGET YOUR 

LOW- VOLTAGE 

RECTIFIER PROBLEMS) 

"My new plates don't heat up and start acting like filaments. 
They can't because my plate material is designed not to emit 
wrong -way electrons. So back emission can't build up and burn 
out my filament. And you aren't pestered with premature 
failures." 

That is right. The new CBS 5U4GB offers you total reliability 
... proved in performance by leading TV and radio set manu- 
facturers. You, too, can profit from the total reliability of CBS 
tubes. Just replace with CBS ... always. 

TOTAL RELIABILITY... 
proved in performance 

Receiving, industrial 
and picture tubes 
transistors and diodes 

audio components 

and phonographs 

CBS ELECTRONICS 
Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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A new 
40 -watt 

stereo 
preamp -amplifier 

in kit form 
for only 
$79.95 

by 

also 
available 

factory wired 
for $129.95 

Ask your own 
Audio -Radio -TV 
Serviceman about 
PACO and PRECISION 
products. He'll tell you that 
they always live up to their 
specs. That's why we can 

say that the PACO SA-40 
is the last preamp -amplifier 
you'll ever have to buy 

Available at leading electronic 
parts distributors and 
wherever good sound is sold. 

For complete information 
write to: 

PACO 
Electronics Co., Inc. 
70 -31 84th Street 
Glendale 27, L. I., N. Y. 

A Division of 
PRECISION 
Apparatus Company, Inc. 

Export: 
Morhan Exporting Corp. 
458 Broadway 
N. Y. 13, N. Y., U.S.A. 
Canada: 
Atlas Radio Corp., Ltd. 
50 Wingold Ave. 
Toronto 19, Ontario 

PACO is the kit division of PRECISION Apparatus Co. 
Inc., world famous manufacturers of laboratory electronic 
instruments for over a quarter century. The new Model 
SA -40 is the first of a series of component high fidelity kits 
from PACO...engineered for utmost performance and last- 
ing value- designed for maximum eye -appeal. 
Whether you're an experienced audiophile or a newcomer 
to the thrill of high fidelity, the factors you must consider 
in choosing the amplifier you need are: 
POWER, DISTORTION, FLEXIBILITY and VALUE. 
The PACO SA-40 offers you greater reserve power capacity 
than any other preamp -amplifier in its category. Its excep- 
tional circuit design assures highly stable performance with 
extremely low distortion. Step -by -step assembly instructions 
and giant -size wiring diagrams are so clearly detailed and 
simple that the technical difference between expert and 
novice disappears. And...the SA-40 provides maximum 
flexibility in any stereophonic high fidelity system...present 
or contemplated. 
For those interested in engineering details, some of the 
more important technical specifications are listed below: 

POWER OUTPUT: 
Steady State Power Output: 20 watts per channel, 

40 watts total. 
Music Waveform Power Output: 25 watts per channel, 

50 watts total. 
Peak Power Output: 40 watts per channel, 

80 watts total. 
RESPONSE: 30 cps to 90 Kc, ± 1.0 db. 
DISTORTION: 

Harmonic: Less than .2% at 20 watts per channel output. 
Less than .1% at 10 watts per channel output. 

Intermodulation: Less than 1% at full rated output. 
FRONT PANEL CONTROLS AND SWITCHES: 14 controls 

including separate bass and treble controls for complete 
flexibility with any monophonic or stereo program source. 

INPUTS: 14 total; 3 dual high -level and 4 dual low -level. 
OUTPUTS: Dual tape outputs. separate preamp output as 

well as standard dual speaker outputs. 
HUM AND NOISE LEVEL: 

High Level Input: 80 db below rated output. 
Low Level Input: 70 db below rated output. 
Tape Input: 65 db below rated output. 

SPEAKER CONNECTIONS: 4, 8, 16, 32 ohms. 
SENSITIVITY FOR RATED OUTPUT: 

Aux Input: .75 V Phono 1: (Magnetic) 5 Mv. 
Tuner: .75 V Phono 2: (Magnetic) 5 Mv.orCeramic.3V 

INVERSE FEEDBACK: 25 db 
DAMPING FACTOR: 22 
BASS TONE CONTROL RANGE: ± 15 db at 50 cps. 
TREBLE TONE CONTROL RANGE: ± 15 db at 10 Kc. 
RUMBLE FILTER: 6 db per octave below 50 cps. 
EQUALIZATION: Phono: "RIAA "; "EUR "; 

Tape: 3% and 71/2 ins. NARTB 
TAPE OUTPUT LEVEL: 2 volts per channel. 
POWER SUPPLY: Silicon diode, low impedance for minimum 

distortion on extended high level passages. 
D(TERNAL DESIGN: Gold and satin black hooded case, with 

panel illumination and satin gold panel. 
DIMENSIONS: 15%" wide x 113/4" deep x 5%" high 
Model SA-40: Complete with case and step -by -step 

assembly- operating manual Kit Net Price $ 79.95 
Model SA -40W: Factory Wired Net Price $129.95 

COMING SOON - MODEL ST45 
AM /FM STEREO TUNER KIT 
matching companion 
for the SA -40 

cuse University Research Corp.; P. F. 
Siting, RCA Frequency Bureau; D. B. 
Smith, Philco Corp.; Dr. W. R. G. Baker 
(ex officio), Syracuse University Re- 
search Corp.: and L. G. Cumming (ex 
officio), IRE. 

s * s 

U. S. DEPARTMENT OF COMMERCE, elec- 
tronics division, Business and Defense 
Services Administration, has an- 
nounced that first half 1959 shipments 
of electron tubes, semiconductors, and 
other principal electronic components 
increased more than 15 per -cent over 
the preceding six months. In addition, 
all were in excess of 30 per -cent above 
the comparable period during the year 
1958. 

This sharp rise, the greatest since the 
Korean War period, confirms employ- 
ment trends and other general indica- 
tors of steadily growing electronics 
output during the past months. 

Although all components shared in 
the upward movement, there were 
marked differences in their rates. Semi- 
conductor shipments during the first 
half of 1959 were more than double 
those of the first half of 1958, while 
receiving tube shipments increased 
only 5 per -cent. 

* 

RADIO -TELEVISION TRAINING OF 
AMERICA is the new name of RADIO - 
TELEVISION TRAINING ASSOCIATION. 
Expansion of facilities plus the addition 
of new radio, television, and electronic 
courses has prompted this change of 
name. There will be no other changes 
in its administration . . . ELECTRONIC 
RESEARCH ASSOCIATES. INC. of Cedar 
Grove, N. J. has announced the acquisi- 
tion of ADVANCED ACOUSTICS CORPO- 
RATION as a wholly owned subsidiary. 
The new subsidiary, formerly located 
in New York, will occupy new premises 
in Nutley, N. J. with its offices, labo- 
ratory, and production areas all under 
one roof . . . FAIRFIELD ENGINEERING 
CORPORATION, Springdale, Conn., and 
COVE INDUSTRIES, INC., Norwalk, Conn., 
have announced that a merger of the 
two companies has been completed. 
Under the terms of the agreement the 
Springdale company will acquire the 
assets of the Norwalk firm, in ex- 
change for Fairfield stock. 

s * s 

HASKEL A. BLAIR has been elected presi- 
dent of University Loudspeakers, Inc., 
a subsidiary of Ling - 
Altec Electronics, 
Inc. 

Mr. Blair began 
his career early in 
1923. After forming 
the Blair Radio Lab- 
oratories, he worked 
on the development 
and manufacture of 
the first commercial resistance -coupled 
radio receiver. Under the name of Blair 
Service Laboratories he proceeded to 
further develop and manufacture am- 
plifier lines for Lafayette Radio, Feder- 
ated Purchaser, and other well -known 
mail order houses throughout the coun- 
try. 

In 1932 Mr. Blair joined David Bogen 

26 ELECTRONICS WORLD 
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Attend the 

HOW MUCH DO YOU KNOW 
ABOUT TRANSISTORS ? 

Delco Electronics -One Week No tuition charge 
No laboratory fees 
Textbooks supplied 

Bring yourself up to date on transistors and other modern electronic equip- 
ment with personalized instruction at the Delco Electronic training school 
to be held soon at a General Motors Training Center near you. Classes are 
conducted by graduate engineers with special training in your field. 

The Delco Radio diploma, awarded only to those who successfully complete the 
courses, will mean a great deal to you -and to your customers. 

The Delco Electronics -One Week - Advanced Training Schools will be conducted 
in the General Motors Training Centers indicated below. One of them is near 
you. Register now through your local Delco Electronic Parts Distributor or write 
directly to Delco Radio Division, General Motors Corporation, Kokomo, Indiana, 
Attention: Service Manager. 

-Advanced Training School 

COURSES OF STUDY 
OFFERED AT 
NO COST TO YOU: 

o Transistor Fundamentals - 
complete coverage of transistor 
theory without the use of math- 
ematics. © Transistor Circuit 
Trouble- shooting - lecture and 
lab work analyzing defects in 
transistor circuits. © Hybrid - 
type Automobile Radios -low 
voltage tube and output tran- 
sistor circuits. Lecture and 
lab. O Trouble- shooting proced- 
ures for dead or weak low voltage 
auto radios- factory developed 
techniques that are foolproof. 
o Lecture and lab practice on 

"Signal Seeker" and "Wonder 
Bar" auto radio tuners and 
trigger circuits. O Guide -Matic 
Headlamp Control (Autronic 
Eye) - lecture and lab. OTwi- 
light Sentinel Automatic Head- 
light Switch - lecture and lab. 
()Garage Door Operators - 

lecture and lab work including 
the new Delco Radio all - 
transistor control units. O Auto 
Portable Radios- lectures on 
circuitry of both 1959 and 1960 
auto portable radios. 

ELCO 
'ENDP:BRATY 

ADIO 
EL1A131LITY 

DATE REGION 1 

DELCO ELECTRONICS TRAINING SCHOOL SCHEDULE 
REGION 2 REGION 3 REGION 4 REGION S REGION 6 

1 -11 Philadelphia New Orleans Chicago 
1 -18 St. Louis Dallas Salt Lake City 
1 -25 Atlanta Detroit 
2.1 Union 
2 -8 Omaha Memphis 
2 -15 Pittsburgh Jacksonville Los Angeles 
2 -22 Pittsburgh Cincinnati 
2 -29 Kansas City 
3 -7 Tarrytown Charlotte Kansas City Dallas Portland 
3 -14 Cleveland 
3 -21 Omaha El Paso 
3 -28 Boston Atlanta Los Angeles 
4 -4 Boston Chicago Minneapolis 
4 -11 Minneapolis Houston 
4 -18 Union Washington Milwaukee Houston San Francisco 
4 -25 Washington 
5 -2 Cincinnati Omaha Portland 
5 -9 Buffalo Okla. City 
5-16 Atlanta Detroit St. Louis 
5 -23 Los Angeles 
6 -6 Tarrytown Chicago Dallas 
6-13 New Orleans San Francisco 
6 -20 Philadelphia Denver 
6 -27 Cleveland Memphis Salt Lake City 
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YOU PAY A LITTLE MORE FOR 

VOCA'_. "NE CITIZENS BAND RADIO BUT 

you get a lot more performance! 

The real worth of equipment is measured by 
its performance -and that's where Vocaline's 
ED -27 Commaire outdistances them all. If 
you're serious about Class D Citizens Band 
communications, then be equally serious 
about your choice of equipment. Compare 
Commaire's superlative (and, in most cases) 
exclusive features with competitive equipment. 
It makes sense to spend a little more to get 
so much more! 

THE MOST SELECTIVE 
& SENSITIVE RECEIVER 

1111111SB BBBlS 

SILENT. AIRE SQUELCH 
U.S. PAT. 2,632,812 

Model 
ED -27 

$179.50 each 

BBBB iBBITi BBBB BROM 

Crystal -controlled -double conversion 
superhetrodyne. Selectivity: ± 5 kc at 
points 6 db down. Sensitivity: 0.1 mv. 
PLUS twice the audio output of any other 
class D receiver -4.5 watts! 

BBB BBBBI BBBB BBBB BBB - - 
At last a squelch that really works!... 
Combines with exclusive noise suppression 
to assure complete silence in stand -by. 

"IRIS B BBB BBB 

MORE OUTPUT 

TRANSISTORIZED 
POWER SUPPLY 

5 watts input, 3 watts output -for 
greater range! 
BBBB w - - BBBB - BBBB 

Assures service -free, reliable operation. 

MINN BBB BBB1 BBBB BBBB BBBB BBB. BBBBI BBB 
Combined with the above features -results 
in the best -performing class D radio on 
the market... unequalled for range, 
signal -to -noise ratio, audio fidelity and 
dependability. 

28 

UNMATCHED AUDIO 
CIRCUITRY 

Supplied with push -to-talk microphone with 
coiled cord, hanger, universal mount, an- 
tenna loading light. 2 models -115 VAC and 
12 VDC; 115 VAC and 6 VDC. Ask for Voca- 
line Antennas and Accessories. 

WRITE FOR COMPLETE DATA 
Commaire Dept. A 

OCAZIATZ' 
COMPANY OF AMERICA. INC. 

OLD SAYBROOK. CONN. V3 

Company and in 1945 left to devote 
himself to the Blair -Steinberg Co. 

s a * 

CHARLES D. MANHART has been elected 
vice -president of Daystrom, Incorpo- 
rated ... ABRAHAM B. COHEN has been 
appointed president of Electronic Re- 
search Associates, Inc.'s newly acquired 
subsidiary, Advanced Acoustics Corp. 

LEWIS T. STEIN has been promoted 
to product merchandiser, industrial 
components division of Allied Radio 
Corp... . CURTIS A. HAINES has been 
appointed vice -president, facilities and 
manufacturing planning of Sylvania 
Electronic Systems. In addition, RALPH 
L. BLOOM is now sales manager, radio 
and high fidelity, of Sylvania Home 
Electronics Corp.... National Com- 
pany, Inc. has appointed THOMAS M. 
STUART to the position of technical liai- 
son representative. Its subsidiary, Na- 
tional Radio Co., Inc., has announced 
the appointment of SYDNEY W. NATKIN 
to the post of assistant general man- 
ager . . . Tung -Sol Electric Inc. has 
elected EDWARD J. DANNEBERG to the 
newly created position of vice -president 
for personnel . . . E. M. HINSDALE has 
been named chief engineer, RCA com- 
munications products department . 

The board of directors of The Hickok 
Electrical Instrument Company has 
elected PAUL WILLOUR vice- president- 
treasurer and ROBERT L. PURCELL, 
assistant secretary- treasurer ... WIL- 
LIAM H. KNOTH has been named gen- 
eral sales manager of the Mallory Bat- 
tery Co., a division of P. R. Mallory 
cE Co. Inc. . . The appointment of 
THOMAS S. KNIGHT, JR. as sales man- 
ager for General Electric Company's re- 
ceiving tubes, television picture tubes, 
and high -fidelity components has been 
announced ... JERRY MELTZER has been 
named sales promotion manager for 
Rek -O -Kut Company, Inc., and the 
Audax Division of this firm. 

* * 

ELECTRONIC INDUSTRY SHOW CORPO- 
RATION has announced plans for a 

"double- header" educational program 
for the 1960 Electronic Parts Distribu- 
tors Show. Detailed planning is now 
underway, with the Corporation's edu- 
cational and program committee in 
charge. The committee is headed by 
Jack D. Hughes of Litteljuse, Inc. with 
Robert E. Svoboda of Amphenol -Borg 
Electronics Corp. as co- chairman. 

Enhanced 1960 plans, based on last 
year's experience and on first -hand 
knowledge of areas where distributors 
feel education will help them in their 
own businesses, call for two separate 
seminars for distributor management 
and sales personnel. The two seminars 
will meet simultaneously in separate 
rooms on May 17 and May 18-in ses- 
sions combining talks, films, and spe- 
cial presentations. Participants will be 
assigned to non -competitive workshop 
groups sharing similar interests. 

The distributor management seminar 
will cover such topics as sales and fi- 
nancial management, while the sales 
personnel seminar will explore selling 
techniques. -- 

ELECTRONICS WORLD 

S* 
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How to Get a 
Commercial FCC License 

do you know what an FCC license 
really can do for you in Electronics? 

O More income for you every week 

O A more interesting job in electronics 

Microwave and Mobile Radio 

. ^I 1 %:P 

rmS 

Guided Missiles 

Aeronautical Electronics 
1` 

rI 

The average person spends over 50% of his waking hours on the job (or going 
to and from the job). Therefore doesn't it make sense to have a job that is 

really interesting and also pays well? 
The chances are very good that if you are reading this magazine you can 

qualify for the really good jobs in electronics like those shown in the pic- 
tures at the left ... and it won't take long to do it. Your past training and 
experience in basic electronics (such as radio and TV repair, armed forces 
electronics, ham operators, etc.) can be the foundation for a profitable 
career as an "across- the -board" electronics technician. 

Whether you run your own shop or work for someone else, the real money, 
the interesting work, is available to the man who can effectively handle the 
more complex electronic gear. Home receiver repair can provide a good liv- 
ing, but it can't match the opportunities open to a skilled electronics technician. 

The Career Information Material shown below will show you how you 
can qualify for a government certificate of competency ... a commercial FCC 
License ... and acquire a really fine technical education. Find out how your 
success with the FCC examination is guaranteed ... or your money back. 

You will also find out which jobs require the FCC License ...where tech- 
nicians are needed ... what a technician needs to know about electronics ... 
and many other facts about opportunities for you in electronics. 

It will cost you only the price of a postage stamp to get all the facts. 
If you are in any type of electronics work ... or if you have had previous training 
or experience in electronics ... you owe it to yourself to ask us to send you 
information on profitable careers in electronics. 

CLEVELAND INSTITUTE 
Desk RN -38, 4900 Euclid Ave. 

I. Raytheon Manvfacturing Company 

2. Rodio Corporation of Americo 

3. Jupiter IRBM, Army Ordnance Missile Command 

4. Collins Rodio Company 

S. Radio Corporation of America 

free! 
FIND OUT HOW: 

1 The new electronic devices can be handled by you 

2 To solve the problems that will stump your fellow technicians 

3.Training is Job Insurance when employment is tough to find ... 
and more money for you when times are good 

O F ELECTRONICS 
Cleveland 3, Ohio 

CLEVELAND INSTITUTE OF ELECTRONICS 
Desk RN -38, 4900 Euclid Ave., Cleveland 3, Ohio 

Please send FREE Career Information Material prepared to help 
me get ahead in Electronics. I hove hod training or experience in 

Electronics as indicated below: 
Military 8roodcasting 

Radio -TV Servicing Home Experimenting 

Manufaclucing Telephone Company 

Amateur Rodio Other 

In what kind of work are you now In what branch of Electronics are 

engaged? you interested? 

Name Age 

Address 

City Zone_ State 
RR -ti 

I 
I 
I 
I 
1 

I 
I 
I 

I 
1 

1 

I 
1 

I 
I 
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ALABAMA 
Birmingham - Forbes Distributing, 2600 3rd Ave. 

ALASKA 
Anchorage - Yukon Rodio Supply, 645 "I" St. 

ARIZONA 
Phoenix - Culver Electronic., 231 N. First Ave. 
Phoenix - High Fidelity Sound Systems, 1809 E. 

McDowell 
CALIFORNIA 

Burbank - Volley Electronic, 1302 W. Magnolia 
Fresno - Dunlap Radio, 2617 Tulare St. 
Hollywood - Hollywood Radio, 5606 Hollywood 
Los Angeles - Kierulf Sound, 820 W. Olympic 
Los Angeles - Radio Product Sales, 1501 S. Hill St. 
Oakland - Elmer Electronics, 140 Eleventh 
Posadena -Audio Associates, 689 S. Fair Oaks Ave. 
Pasadena - Dow Rodio, 1755 -59 E. Colorado 
Pomona - Anderson Mages Electronic, 1095 E. 3rd 
Sacramento - Dunlap Radio d TV, 1800 22nd 
San Diego - Wrights House of Hi Fi. 5140 El Cajon 
San Francisco - Columbia Music 8. Electronics, 

1080 -86 Market St. 
San Francisco - San Francisco Radio, 1284 Market 
San Francisco - Eber Electronics, 2355 Market SI. 
Son Jose - Alca Paramount, 79 South Third 
San Rafael - Catania Sound, 1541 Fourth St. 
Santa Barbaro -Channel Radio Supply. 18 E. Ortega 
Stockton - Dunlap Radio, 27 North Brant St. 

COLORADO 
Denver - Fistells Electronic Supply, 1001 Bannock 
Pueblo - L. B. Walker Radio, 100 N. Victoria 

CONNECTICUT 
Hartford - Dressler Electronics, 401 Trumbull St. 
Hartford - Hairy of Hartford, Inc., 100 High St. 
Meriden - Business Music, Inc., 99 Colony 
Middletown - G. U. Reed, 143 Williams St. 
Waterbury - The Bond Radio Supply, 439 W. Main 

DELAWARE 
Wilmington - W. S. Wilson Co., 405 Delaware 

DISTRICT OF COLUMBIA 
Washington - Commissioned Electronics, 1776 

Columbia Rd., N.W. 
Washington - Electronic Whisk., 2345 Sherman,NW 
Washington - Shroder Sound, 2803 "M" SI., NW 
Washington - Silberne Rodio & Electronic Co., 

3400 Georgia Ave., N.W. 
Washington - U.S. Recording, 1121 Vermont Ave. 
Woshington - Wilson -Gill, 1 Thomas Circle, N.W. 

FLORIDA 
Jacksonville - Fidelity Sound, 1427 Landon Ave. 
Miami - Electronic Equipment, 2701 N.W. 42nd 
Miami - Electronic Supply, 61 N.E. 9th St. 
Miami - Flagler Rodio, 1068 West Flagler St. 
Tampa - Thurow Distributors, 121 South Water 
Winter Park - Laird Electronics. 803 Fairbanks Ave. 

GEORGIA 
Atlanta - Calhoun Co., Inc., 121 Forrest Ave., N.E. 
Atlanta - Radio Television, 526 Plaster Ave., N.E. 

--,.,,. 

é anothsi /ooh at 
NEW Cgy MODEL 644 
SOUND SPOT MICROPHONE LIST $110.00 

If you are in the commercial sound business, you have had your share of ... 
"they couldn't be done" ... jobs at one time or another in your business life. 
These jobs could not be solved because general purpose microphones just 
couldn't do the job. That, fortunately, is past history. E -V's new Model 644 
ushers in a new era in the concept of microphone pick -up. So take another 
look and see how many of those "tough" jobs the 644 reclassifies to "simple 
and easy ". Your local E -V distributor has all the details on the Model 644. 

Why not call him today or write Dept. 20N for our new Commercial Sound 
Catalog No. 132. 

The New E -V 
Atlanta - Southeastern Rodio Ports Co., 400 W. 

Peachtree SI. 
HAWAII 

Honolulu - Precision Radio, 1160 South Kings St. 
IDAHO 

Boise - Robbies Radie 6 TV, 3801 Hill Rd. 
ILLINOIS 

Benton - Lampley Radio Co., 452 East Church St. 
Broadview - Hi Fi Unlimited, 1303 -05 R It Rd. 
Chicago - Allied Radio, 100 North Western 
Chicago- deHonn HI.FI, Evergreen Shopping Plaza 
Chicago - Newark Electric, 223 W. Madison St. 
Chicago - Privole TaleCommunications, Inc., 1010 

West Diversey Parkway 
Chicago - Woodlawn Appliance, 1215 East 63rd 
Jacksonville - Basco, 419 South Mauvaisterre St. 
Peoria - Klaus Radio, 403 East Lake 

INDIANA 
Anderson - Seybert's, 1331 Main SI. 
Bloomington - Stansifer Radia - 1805 S. Walnut 
Evansville - Ohio Valley Sound, 20 E. Sycamore 
Fort Wayne - Warran Radio, 1716 S. Harrison 
Fort Wayne - Workrife Intercommunication Sys. 

tams, 5341 Gardenview 
Indianapolis - Graham Electronics, 122 S. Senate 
Indianapolis - Radio Distributing, 1013 N. Capital 
Indianapolis - Warren Radio, 732 N. Capitol Ave. 
Kokomo - Georges Electronic, 320 W. Superior 
Peru - Clingaman Sound, 814 West Main 
Richmond - Fox Electronics, 711 South Ninth 
Rolling Prairie - Rolling Sound, Rural Route 1 

South Bend - Colfax Company, 747 S. Michigan 
South Bend - Industrial Sound Engineers, 5311/2 

Eddy St., South 
South Bend - Radio Distributing, 1212 5. High SI. 
Terre Haute - C. T. Evinger Co., 1216 Wabash 
Wabash - Mark's Camera 8 Hi -Fi Shop, 14 Canal 

IOWA 
Council Bluffs - World Radio, 3415 W. Broadway 
Des Moines -Radio Trade Supply, 1224 Grand Ave. 
lowo City - Woodburn Sound, 218 East College St. 

KANSAS 
Kansas City - D. Beatty Stereo Hi -Fi, 1616 W. 43rd 
Wichita - Rodio Supply Co., 115 Laura St. 
Wichita - Stork- Suburban Sound, 807.09 South 

Woodlown 
KENTUCKY 

Lexington - J. M. Hisse, 405 South Upper SI. 
Lexington - Radio Equipment Co., 480 Skain St. 
Louisville - Universal Radio Service, 533 S. 7th SI. 
Poducah - Rowlon TV 8 Sound Corp., 4815 Clarks 

River Rd. 
LOUISIANA 

New Orleans - Electronic Parts, 3622 Toulouse 
MAINE 

Bangor - Maine Electronic Supply, 494 Broadway 
Portland - Maine Electronic Supply, 148 Anderson 

MARYLAND 
Baltimore - Henry O. Berman, 12 E. lombard St. 

Model 644 is in stock now at 
Baltimore - Industrial Electronics, 127 Light St. 
Baltimore - Kann Ellett Electronics, 9 S. Howard 
Baltimore - R. Solway Cellmus, 627 N. Bend Rd. 

MASSACHUSETTS 
Boston - Cramer Electronic, Inc., 811 Boylston St. 
Boston - DeMambro Radio, 1095 Commonwealth 
Boston - The Louis M. Hermon Co., 885 Boylston St. 
Boston - Radio Shack Corp., 730 Commonwealth 
Boston - Tape B Music Inc., 1026 Commonwealth 
Boston - Trimount Coin Machine, 40 Wathanr St. 
Cambridge - Hi Fi Lab Electronic, 1077 Mass. 
Springfield - Regent Sales, 999 Worthington St. 
Worcester - Fred G. Walters Co., 1308 Grafton St. 

MICHIGAN 
Ann Arbor - Wedemeyer Electronic, 213 -17 N. 4th- 
Baffle Creek - Electronic Supply, 94 Hamblin Ave. 
Detroit - Audio Equipment, 15747 Wyoming 
Detroit - KLA Laboratories, 7375 Woodward Ave. 
Detroit - Pecar Electronics, 11201 Morang Ave. 
Detroit - Rissi Electronic Supply, 14405 Wyoming 
Flint - Folsom's Commercial Sound Engineering, 

1608 Albert SI. 
Grand Rapids - Radio Electronic Supply Co., 505 

Jefferson, S.E. 
Grand Rapids - Radio Parts, 542 Division, S. 
Lansing - Offenhauer Company, 5019 W. Saginaw 
Lansing - Tope Recording Industries, 3335 East 

Michigan Ave. 
Muskegon - West Michigan Sound, 1932 Peck 
Saginaw - Audio Communications, 1511 Janes 

MINNESOTA 
Minneapolis - Lew Bonn, 67 South Twelfth St. 

MISSISSIPPI 
Jackson - Swan Distributing, 342 North Gallatin 
Tupelo - Pate Electronics, Highway 45 South 

MISSOURI 
Cape Girardeau - Seudekum Electronics,' 2215 

Broadway 
Kansas City - Audio Communications, 1515 Balli 

more Ave 
Kansas City - Burstein Applebee, 1012 -14 McGee 
Kansas City - McGee Radio Co., 1901 McGee St. 
Kirkwood - Kirkwood Camera, 122 W. Jefferson 
St. louis - Ebinger Electronics, 2501 S. Jefferson 
St. louis - Gasco, Inc., Box 113. Lambert Field 
St. Louis - Hollander B Co., Inc., 3900 W. Pine 
St. Louis - Interstate Supply, 4445 Gustino 
St. Louis - Phone Craft Co., 427 North Euclid 
St. Louis - Van Sickle Radio Co., 1113 Pine St. 

NEBRASKA 
Omaho - J -B Distributing Co., 1616 Cass St. 

NEW JERSEY 
Camden - Radio Electric Service, 513 Cooper 
Jersey City - Nidisco- Jersey City, Inc.. 713 Newark 
Mountainside - Federated Purchaser, 1021 Rte. 22 

NEW YORK 
Albany - Audio -Video Corp., 324 Central Ave. 
Albany - Fort Orange Radio, 904 Broadway 
Auburn - Dare Rodio, 22 East Genesee St. 
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those )npossiWe" sourd jobs! 
compare polar patterns yourself 

NON -DIRECTIONAL CARDIOID 

loo 

HON onnalONAL 
MIQOHIONE 
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SOUND SPOT 

your Electro -Voice Microphone Headquarters 
Binghamton - Stock Electronics, 25 State St. 
Buffalo - Radio Equipment, 147 Genesee St. 

- East Meadow - South Service Engineers, 1778 
Hempstead Turnpike 

Elmira - Chemung Electronics, 403 East Third St. 
Farmingdale, long Island - Gem Electronics Dis 

tributors, 34 Hempstead Turnpike 
Jamaica -- Lafayette Radio, 165 -08 liberty Ave. 
Mineola, Long Island - Arrow Electronics Inc., 

525 Jericho Turnpike 
New York - Aires Radio, 64 Cortlandt St. 
New York - Goody Audio, 235 West 49th St. 
New York - Harvey Radio, 103 West 43rd St. 
New York - Heins & Bolet, 68 Cortlandt 
New York - Hudson Radio, 37 West 65th St. 
New York - Leonard Radio, Inc., 69 Cortlandt 
New York - Magic Vue Television, 323 E. 13th St. 
New York - Milo Trading, 215 Fulton 
New York - Recording Tope Co., 123 East 88th St. 
New York - Sonocraft, 115 West 45th St. 
New Ydrk - Terminol Radio, 85 Cortlandt 
Rochester - Rochester Radio, 600 East Main St. 
Syracuse - Brown Sound Equipment, 321 E. Wash. 

ing ton 
Valley Stream - Sam Goody Green Acres, Inc., .14 

North Parking 
White Plain, - Westchester Electronic Supply, 

602 -610 Mamaroneck Ave. 

NORTH CAROLINA 
Asheville - Freck Rodio & Supply Co., 38 Biltmore 
Charlotte - Dixie Rodio, 4131 Bryant St. 
Gastonia - Stroup Hi Fi Center, 112 Green Drive 
Winston Salem - Dalton Hege Radio, 938 Burke 

NORTH DAKOTA 
Fargo - Wolter Electronic, 402 North P. Ave. 

OHIO 
Akron - Olson Radio, 69 West State St. 
Akron - The Sun Radio Co., 110 East Morket St. 
Canton - Burroughs Radio, 2705 Fulton Rd., N.W. 
Columbus - Associated Sound, 671 Dennison Ave. 
Columbus - Electronic Supply, 134 E. Long St. 
Dayton - Custom Electronics, 1918 5. Brown 
Dayton - Srepco, Inc., 314 leo St. 
Lima - Hutch & Son, Roberts at Lenore 
Marion - Server Electronics, 220 N. Prospect 
Massilon -M. H. Martin Co., 1118 Lincoln Way, E. 
Steubenville - The D & R Radio Supply 221 5. 3rd 
Toledo - Warren Radio Co., 1002 Adams St. 
Zanesville - Thompson Radio, 110 South 6th St. 

OKLAHOMA 
Oklahoma City - Johnson Wholesole Electronics, 

927 Northwest First St. 
Oklahoma City - Trice Wholesale, 800 N. Hudson 

OREGON 
Portland - United Radio, 22 Northwest 9th 
Salem - Universal Sound Corp., 1461 Capitol, N.E. 

Four times greater working distance than the best 
cardioids, depending on acoustics 

Greatly reduces feedback 

Retains "on- mike" presence despite extended 
working distance 

Excellent outdoors ... less wind noise 

Priced low to fit most budgets 
Lasts a lifetime 

Another better product for better sound from . 

ELECTRO- VOICE, INC. 
Commercial Products Division Loudspeakers- Microphones 

BUCHANAN, MICHIGAN 

PENNSYLVANIA 
Allentown - A. A. Peters, Inc., 231 North 7th St. 
Allentown - Radio Electronic Service, 1313 Linden 
Bethlehem - Buss Radio, 431 West Brood St. 
Erie - Warren Radio, Inc., 1313 -17 Peach St. 
Harrisburg -D d H Distributing, 2535 N. 7th St. 
Johnstown - Cambria Equipment, 17 Johns St. 
McKeesport -McKeesport Electronics, 1661 5th Ave. 
Philadelphia - Airtone, 1710 Sonsom St. 
Philadelphia - Almo Radio, 913 Arch St. 
Philadelphia - General Sound, 3500 N. 9th St. 
Philadelphia - Magnetic Recorder & Reproducer, 

1533.35 Cherry 
Philadelphia - Radio Electric Service Co., N.W. 

7th and Arch Sts. 
Pittsburgh - Cecil T. Hall Labs. 770 Washington 
Pittsburgh - Rodio Parts Co., 6401 Penn Ave. 
Pittsburgh - Olson Rodio Warehouse, 5918 Penn 
Pottsville - Moyer Electronic, 330 N. Norwegian 
Reading - George D. Borbey, Second and Penn Sts. 
State College - Alvo Electronic, 103 S. Pugh 
Wilkes Barre - Shelborne Electronics, 169 N. Penn 

RHODE ISLAND 
Providence - W. H. Edwards, 92 Broadway 
Providence - Gerts, Inc., 257 Adelaide Ave. 

SOUTH CAROLINA 
Charleston - Radio Labs, 475.477 East Bay St. 
Columbia - Dixie Radio Supply 1628 Laurel St. 

TENNESSEE 

Knoxville - McClung Appliance, 310 Georgia, NE 
Knoxville - Roden Electrical, 708 Centro!, N.W. 
Knoxville - Smith Electronic, 301 E. Magnolia 
Memphis - Bluff City Distributing. 234 East St. 
Memphis - Glenn Allen Co., 1150 Union Ave 
Memphis - Lavender Distributors, 180 S. Cooper 
Memphis -W A W D' 'buting, 644 Madison Ave. 
Nashville -D & N Dist., 113 19th Ave., S. 
Nashville - Electra Distributors, 1914 W. End Ave. 

TEXAS 

Arlington - Audio Acoustics. 130 Fairview 
Corpus Christi - Electronic Equipment and En- 

gineering, 805 South Staples 
Dallas - All State Distributing, 2411 Ross Ave. 
Dollos - Southwest Radio, 1820 W. Harwood 
Forth Worth - C. Herring Sound, 1705 7th SI., W. 
Fort Worth - Rae Gantt Sound. 121h & Throck 

morion 
Houston - Sound Equipment, 2506 Crawford 
Lubbock - R 8 R Distributing, 1607 Avenue G 
Lubbock - Sound Photo Soles, 2107 Broadway 
Waco - Best Electronics, 324 North 18th St. 

UTAH 

Ogden - Carter Supply, 3214 Washington Blvd. 
Ogden - Bollard Supply, 3109 Washington Blvd. 
Salt Loke - Custom Sound by Poll, 1651 S. 111h 

Salt Lake - Bollard Supply Co., 44 E. 6th St., S. 
VIRGINIA 

Arlington - Rucker Electronic, 1213 Wilson 
Danville - Womack Radio, 513 Wilson 
Newport News -G I Supply Co., 4215 Hunt. 

ington Ave. 
Norfolk - Coin Electronics, 14th and Monticello 
Norfolk - Electronic Engineering, 4201 Hampton 
Norfolk - Priest Electronics, 6431 Tidewater Dr. 
Norfolk - Radio Ports Dist'ng., 128 W. Olney 
Norfolk - Rodio Supply Co., 711 Gronley St. 
Richmond - Cottrell Electronics, 408 East Main St. 
Roanoke - L. C. Hartman, 3236 Cove Rd., N.W. 
Staunton - Southern Electronic, 818 Greenville 

WASHINGTON 
Everett - Pringle Radio, 2514 Colby 
Seattle - Electricratl, Inc., 1408 6th Ave. 
Seattle - Western Electronic Supply, 717 Dexter 

Ave. 
Seattle - Pacific Electronic Sales, 1209 First Ave. 
Tacoma -C 6 G Rodio Supply, 2502 Jefferson Ave. 
iacomo -alible Radio Supply, 2360 S. Fawcett Ave. 

WEST VIRGINIA 
Charleston - Chemcity Electronic Dist., 1637 Ath 
Charleston - Mountain Electronics, 708 Bigley Ave. 
Parkersburg - Hausfeld Radie Supply, 536 7th St. 

WISCONSIN 
Manitowoc - Harris Radio Corp., 115 N. Tenth St. 

BRITISH COLUMBIA 
Vancouver -D. Eldon McLennan, 1624 W. 3rd Ave. 

NEW BRUNSWICK 

Moncton - Lewis Price TV Radio, 330 SI. George 

ONTARIO - CANADA 
Kitchener - MacDonald Electric, 307 Queen St., S. 
London - C. M. Peterson Co., 575 Dundos St. 
London - Provincial Electronic Supply, 641 York 
Ottawa - Tower Productions, 278 Sparks St. 
Scarborough - R. C. Kahnert, 73 Crockford Blvd. 
Sudbury - Sonic Northern, 300 Elm SI., East 
Toronto - Electro -Sonic Supply, 540 Yong* St. 
Toronto - Electra -Voice Sound Systems, 126 Dundas 
Toronto - General Sound 8. Theatre, 861 Bay 
Windsor - Adams Electronics. 2471 Ouelette Ave. 
Windsor - C. M. Peterson I. Co., 800 Howard Ave. 

QUEBEC - CANADA 
Montreal - Electric Labs, Reg'd, 7556 St. Hubert 
Montreal - Poyetle Radio, 730 St. James West 
Montreal - Rodio Service, 2022 McGill College 
Quebec City - Crobel, Ltd., 790 Blvd. Ch E. 
Quebec City - George Latour, Inc., 1540 Third 

MANITOBA - CANADA 
Winnipeg - Dollard Recording Ltd., 138 Portage 

EXPORT 
New York - Telesco International, 36 W. 40th St. 
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A PLEASURE TO 
EI U'at your franchised Thorens dealer's 

A PLEASURE TO 
OWN... more features, more crafts- 
manship, more superb music -making quality 
for monaural or stereo 
Ilka< 

A PLEASURE TO 
Fl D to friend 
or favored customer, with the confidence - 
inspiring Thorens 1 -year guarantee 

THE THORENS TD -124 TRANSCRIPTION TURNTABLE 
More rotating pounds than any comparable 12" turntable! 
More features per pound! Look at them: 

4 speeds ... 16%, 331/3, 45, 78 
111/2 pound table for smooth running 
Exclusive double -table with clutch for 
fast starts 
Precision, hairline adjustment for all 
speeds 

Built -in illuminated strobe 

Easy arm installation or change ... no 
metal drilling, no unsightly holes after 
arm change 

Built -in precision circular level 
Large, knurled, leveling screws 

Motor operates on 50/60 cps, any 
voltage from 100 to 250. 0.2 

... and many more. See the T0.124 at your franchised Thorens dealer's today. 

TD -124 
$99.78 not 

(Base only $9.00) 

32 

Guaranteed for one full year. 
Sold only through carefully selected franchised dealers. 

HOBS SWISS MADE PRODUCTS 
HI -FI COMPONENTS LIGHTERS 
SPRING -POWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 

Sei!vice 

&tes 
ANDREA: INTERMITTENT SOUND 

If sound output is intermittent on TV 
receivers using the VO -21 and VP -21 
chassis, or if audio- output level fluctu- 
ates, the cause may lie either in the 
sound take -off transformer (Part No. 
SA -373) or the ratio -detector trans- 
former (Part No. SA -374). Before de- 
ciding on the removal of either unit, 
the possibility of a poor external con- 
nection should be considered. Accord- 
ingly a hot soldering iron should be 
applied to the lugs of both transformers 
to make sure that coil wires have prop- 
er electrical connection to these lugs. 

If the symptoms noted here develop 
after the receiver has been in use for 
a long while, and if sweating the con- 
nections and replacing the tubes in- 
volved do not remedy the condition, 
then one of the transformers is prob- 
ably internally defective. If this is the 
case, it may prove to be more economi- 
cal to replace both transformers at the 
same time than to attempt to deter- 
mine which of the two is specifically 
defective. The cost of the extra trans- 
former saves bench time. 

OLYMPIC: BUZZ 

Some TV receivers using the HE, HJ, 
JE, and JJ chassis may exhibit a 
tendency to annoying buzz in the sound 
when tuned to a relatively strong sig- 
nal. If this should occur, it indicates 
that there is probably slight misalign- 
ment in the sound strip. While re- 
alignment is helpful, a minor revision 
of the circuit involving three resistors 
will render the receiver less sensitive 
to the long -term development of this 
symptom. As shown in Fig. 1, the 1000 - 
ohm resistor connected to pin 6 of the 
sound i.f. amplifier (V,, 6AU6) should 
be changed to 68,000 ohms. A 47,000 - 
ohm resistor should be added between 
this point and ground. In addition, 
there is an 18,000 -ohm resistor between 
the 280 -volt line and the screen -grid 

circuits of both V. and V,, the 6DT6 
discriminator. This should be changed 
to 22,000 ohms, 2 watts. This revision 
applies to all HE and HJ chassis and 
some JE and JJ units. Late production 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


YOU GET THE MOST IN ANY CITIZENS BAND ENDEAVOR WITH THE 

Citizon Bandars' 
AN ANTENNA GROUP DESIGNED SPECIFICALLY FOR MAXIMUM PERFORMANCE 

Mobik UAN 
ONE HOLE, EASY MOUNTING 

Chrome plated, stainless steel tele- 
scoping whip extends to 73 ", down 
to 23" for easy garaging. Outper- 
forms full length bumper mounted 
whip. Weatherproof, polyethylene 
enclosed, high efficiency base load- 
ing coil with exclusive "L" match- 
ing network. Universal swivel body 
mount. 

Mod 511.95 

A careful antenna test range development 
program has resulted in a series of effi- 

' aient antennas specifically engineered for 
e particular Citizens Band use involved. 

"each antenna is perfectly matched to 50 
ohms. Rugged commercial construction de- 
sign assures long, dependable service . 

These antennas are quick and easy to as- 
semble and install in only a matter of 
minutes. 

FOR TEMPO Y MOUNT 
For temporary use, the Citizens 
Whip (Model CW) may be door 
mounted using the by -gain Auto 
Door Mount, Model ADM. 

Complete with SO -239 recep- 
ticle for mounting model 
CW on door top of most 
autos for Mobile use. Easy. 
quick attachment. 

Model ADM 54.95 

Model CC -12. Coax cable kit 
for use with Model ADM 
and C W or CM. 12 ft. 
R(158U with soldered lugs 
one end, PL259 coax con- 
nector on other. $3.95 

Bao +v Opmac at Vim 

FOR INDOORS, 

Citizens Dipole "Rabbit Ears" 
is portable with telescoping 
chrome plated hips (45" 
down to 15 ") wi uniquely 
designed suction cup : se for 
mounting on transceiver, all, 
windows, etc. May be oven 
either vertically or horizon -' 
tally. Loading coils and 
matching network enclos 

Six ft.. RG58U-. 
coax cable. Model CD $12.95 

Citizens Whip : - chrome plated 
itltelescoping whip extends to 45 ", 
down to 15" for easy storage . 

Base loading coil enclosed in poly- 
ethylene cover. PL259 coax con- 
nector for simple screw -in attach- 
ment. Swivel joint for top or 
back mounting. 

Model CW $6.95 

OFFICE -TO- OFFICE, ETC. 

HIGH EFFICIENCY POINT -TO -POINT OR BASE STATION TO MOBILE 

The Citizens Ground Plane is a complete kit and includes a ?,s" to %" telescoping 
aluminum radiator, three copper clad steel ground plane radials, screw hooks. 
1 %" dia. 3 -foot mast and universal roof mount. The standard ground plane uses 
%" dia. radiator and three radials. The Heavy duty ground plane is of rugged 
commercial construction with Va" to /" telescoping aluminum radiator and four 
radials. All are factory adjusted for perfect 50 ohm match and maximum 
efficiency. 

ExUAdeCR.cü,,ge) Cairn BaAfb Um) 

CITIZENS 
GROUND 

PLANE 
Model CGP 

ßg5 
CITIZENS BEAM PROVIDES 8.5 DB GAIN; 

3- Element Beam of commercial duty construction . light 
weight Ye" to ya" 01) aluminum elements and 2" 01) alu- 
minum boom. Completely factory preadjusted and beta - 
matched. Boom: 8 ft. Longest element: 16.5 ft.. approx. 
Weight: 18 lbs. Positive grip U -bolt attaches to masts up 
to 1r1k" dia. May be rotated by any TV rotator. May also 
be mounted vertically for extended base-to-mobile coverage 
over approximately 180° arc. 

Model 113 -G 

Model CC -26 (25 ft.) or Model CC -60 (50 ft.) RG58U coaxial 
cable with PL259 coax connectors both ends. For use with 
ground planes or beam. 

CC -26 $5.95 CC -50 $8.95 

Model ADT Adapter, connects VHF coax plug type PL259 
to automotive type plug. $1.95. 

STANDARD 
GROUND 

PLANE 
Model SGP 

HEAVY DUTY 
GROUND 
PLANE 

Model GP -1 

53250 
MULTIPLIES POWER 7 TIMES 

I - _..s.ss.a,4 .... .. sara s 
..00eR ! ...................... a rn n1AAf11IITA 

pROFITARU EALSEE 
YOUR 

I1I 
LOCAL,,,, 

HY -GAIN DISTRIBUTOR OR WRITE 
DIRECT TO HY -GAIN FOR DISCOUNT 

INFORMATION AND TECHNICAL LITERATURE 

I 
I Name: Store 

I 
Address: City & State 

III ..................................... 
February, 1960 33 

53695 
-1 

antenna 
products 

NEBRASKA 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


FIRST TIME ... a versatile 

H 
DUAL 

SOLDERING GUN 

FOR ONLY 

...and best of all, 
it's a new 

Here from Weller, long time leader in the solder- 
ing field, is the newest and finest soldering gun 
value on the market. 
WELLER DUAL HEAT FEATURE saves time, 
gives greater convenience and greatly increases 
tip life. A touch of your finger on the Triggermatic con- 
trol switches heat to high (125 watts) or low (90 watts) 
as your job requires. It adapts instantly to varying needs, 
and you use high heat only when necessary. 
HIGH EFFICIENCY WELLERTIP utilizes copper for superior heat 
transfer and soldering efficiency, plus iron plating for durability. 
Flat cross- section design gives added strength and rigidity. 
NEWEST DESIGN with sturdy plastic housing that resists hard 
knocks. Compact "feel" and comfortable balance aid precision 
soldering. Like all other Weller guns, this new model features instant 
heat, and a spotlight illuminates your work. 

Ni 

34 

KIT INCLUDED 
In addition to the Dual Heat 
Soldering Gun you get: 

Nylon Flux Brush 

Soldering Aid for opening old 
joints, twisting wires 

All- purpose Solder 

On sale now at your 
Electronic Parts Distributor 

WELLER ELECTRIC CORP. 601 Stone's Crossing Rd., Easton, Pa. 

of the latter chassis incorporates the 
change. 

WESTINGHOUSE CLOCK RADIO 
Battery- operated clock radios 11-685/ 

6P8 may use two slightly different 
clock mechanisms. It is important to 
recognize this fact if the clock must be 
replaced, as a slight wiring change may 
have to be made. If the difference is not 
properly observed, clock noise (a tick- 
ing sound) may be reproduced in the 
transistor radio's loudspeaker following 
replacement. The clock used in late 
production is identified by a red dot on 
its rear cover. This dot does not appear 
on clocks used in earlier production. 

(A) 

Ex TERNAL 
WIRE 

Since either type of clock may be fur- 
nished as a replacement, the wiring for 
each of the two units should be kept 
in mind. 

Wiring for the early production clock 
appears in Fig. 2A. As shown here, the 
clock case must be externally grounded 
(the positive side of the battery is 
ground). Late -production clocks do not 
require the extra ground lead (Fig. 
2B), as the case has been grounded 
internally. Failure to make sure that 
the external ground is present when 
the earlier clock is used can produce 
the interfering sound of the clock's 
ticking in the loudspeaker. If the ex- 
ternal ground already exists, neither 
clock should cause trouble. 

MOTOROLA: VIDEO HUM 
If a.c. in the picture persists despite 

tube changes and other normal cor- 
rective procedures, check the dress of 
resistor R (270,000 ohms) connected 
to the screen of the mixer -oscillator 
(5U8) in the tuner. It may be close to 
pin 4 (a heater connection) on the tube 
socket. Simply dressing it away from 
pin 4 should be a sufficient measure to 
eliminate the symptom. - 

ELECTRONICS WORLD 
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Listen to the EICO Hour. WBAI -FM, N. Y. 99.5 MC Mon., Thurs.. Sat.. 7.8 P.M.. & Sot. 3.4 P.M. 

Stereo Preamplifier HFRS 

0 and Mono Hi -Fi ...the experts say 

your best buy is 5E/4034 

"The overall design of the HF -81 is conservative, honest and 
functional. It is a good value considered purely on its own merits, 
and a better one when its price is considered as well." - Hirsch -Houck Labs (HIGH FIDELITY Magazine) 

Advanced engineering Finest quality components 
"Beginner- Tested," easy step -by -step instructions 
LIFETIME service & calibration guarantee at nominal cost 
IN STOCK - compare, then take home any EICO equipment - right "off the shelf " - from 1500 neighborhood EICO dealers. 

70W Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HF86 

FM Tuner HFT9O FM ,AM Tuner 
AM Tuner HFT94 HFT92 

Stereo Integrated Amplifier AF4 

ïM 
IS 

Lev+ unc+Io,. su 

..r. .. 

Stereo Amplifier -Preamplifier HF81 

HF81 Stereo Ampl.fier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self- contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass & treble controls for each 
channel. Identical Williamson -type, push -pull 
EL84 power amplifiers. "Excellent" - SATURDAY 
REVIEW; HI -Fl MUSIC AT HOME. "Outstanding 
quality ... extremely versatile. " -ELECTRONICS 
WORLD LAB -TESTED. Kit $69.95. Wired $109.95. 
Includes cover. 
HF85 Stereo Preamplifier is a complete, master 
stereo preamplifier -control unit, self- powered for 
flexibility & to avoid power -supply problems. Dis- 
tortion borders on unmeasurable even at high 
output levels. Level, bass, & treble controls inde- 
pendent for each channel or ganged for both 
channels. Inputs for phono, tape head, mike, AM, 
FM, & FM- multiplex. One each auxiliary A & B 
input in each channel. Switched -in loudness com- 
pensator. "Extreme 

$39 95. Wired $64.95? Includes 
cover. cover. 
New HF87 70 -Watt Stereo Power Amplifier: Dual 
35W power amplifiers of the highest quality. 
Uses top-quality output transformers for undis- 
torted response across the entire audio range at 
full power to provide utmost clarity on full 
orchestra & organ. IM distortion 1% at 70W, 
harmonic distortion less than 1% from 20 to 
20,000 cps within 1 db of 70W. Ultra -linear con- 
nected EL34 Output stages & surgistor- protected 
silicon diode rectifier power supply. Selector 
switch chooses mono or stereo service; 4, 8, 
16, and 32 ohm speaker taps, input level con- 
trols; basic sensitivity 0.38 volts. Without exag- 
geration, one of the very finest stereo amplifiers 
available regardless of price. Use with self- 
powered. stereo preamplifier- control unit (HF85 
recommended). Kit $74.95. Wired $114.95. 
11F86 28W Stereo Power Amplifier Kit $43.95. 
Wired $74.95. 
FM Tuner HFT90: Prewired, prealigned, tempera. 
ture- compensated "front end" is drift -free. Pre - 
wired exclusive precision eye- tronic® traveling 
tuning indicator. Sensitivity: 1.5 uy for 20 db 
quieting; 2.5 nu for 30 dD quieting, full limiting 

February, 1960 

from 25 uv. IF b.sr..,dth 260 kr at 6 Ch Fcr 
Both cathode follower & FM- multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One of the best buys in high fidelity kits." - AUDIOCRAFT. Kit $39.95'. Wired $65.95'. 
Cover $3.95. -Less cover, F.E.T. Incl. 
New AM Tuner HFT94. Matches HFT90. Selects 
"hi -fi" wide (20c - 9kc @ -3 db) or weak - 
station narrow (20c - 5kc @ -3 db) bandpass. 
Tuned RF stage for high selectivity & sensi- 
tivity; precision eye- tronicdr. tuning. Kit $39.95. 
Wired $65.95 Incl. Cover & F.E.T. 
New FM /AM Tuner HFT92 combines the re- 
nowned EICO HFT90 FM Tuner with excellent 
AM tuning facilities. Kit $59.95. Wired ;94.95. 
Includes cover & F.E.T. 

New AF -4 Stereo Amplifier provides clean 4W 
per channel or 8W total output. Inputs for 
ceramic /crystal stereo pick -ups. AM -FM stereo, 
FM -multi stereo. 6- position stereo /mono selec- 
tor. Clutch- concentric level & tone controls. Use 
with a pair of HFS -5 Speaker Systems for good 
quality, low -cost stereo. Kit $38.95. Wired $64.95. 
HF12 Mono Integrated Amplifier provides com- 
plete "front -end" facilities and true high fidel- 
ity performance. Inputs for phono, tape head, TV, 
tuner and crystal /ceramic cartridge. Preferred 
variable crossover, feedback type tone control 
circuit. Highly stable Williamson -type power 
amplifier circuit. Power output: 12W continuous, 
25W peak. Kit $34.95. Wired $57.95. Includes 
cover. 
New HFS3 3 -Way Speaker System Semi -Kit com- 
plete with factory -built 3/4" veneered plywood (4 
sides) cabinet. Bellows- suspension, full -inch ex- 
cursion 12" woofer (22 cps res.), 8" mid -range 
speaker with high internal damping cone for 
smooth response, 31h" cone tweeter. 21/4 cu. ft. 
ducted -port enclosure. System 0 of 1/2 for smooth- 
est frequency & best transient response. 32- 
14,000 cps clean, useful response. 16 ohms 
impedance. HWD: 261/2", 137/8",141/2". Unfinished 
birch $72.50. Walnut, mahogany or teak $87.50. 

New HFSS 2 -Way Speaker System Semi -Kit com- 
plete with factory -built o/4" veneered plywood (4 
sides) cabinet. Bellows -suspension, 38" excur- 

12W Mono Integrated Amplifier HF12 
Other Mono Integrated Amplifiers, 
50, 30, & 20w (use 2 for stereo) 

2 -Way Bookshelf 
Speaker System HFS1 

3-Way Speaker System HFS3 
2 -Way Speaker System HFSS 

sion, 8" woofer (45 cps res.), & 3+/2" cone 
tweeter. 11/4 cu. ft. ducted -port enclosure. Sys- 
tem 0 of 42 for smoothest frequency & best 
transient response. 45- 14,000 cps clean, useful 
response. HWD: 24 ", 121h ", 101/2'. Unfinished 
birch $47.50. Walnut, mahogany or teak $59.50. 
HFS1 Bookshelf Speaker System complete with 
factory -built cabinet. Jensen 8" woofer, match- 
ing Jensen compression- driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70. 12,000 cps range. 8 ohms. HWD: 23" x 
11" x 9 ". Price $39.95. 
HFS2 Omni -Directional Speaker System (not illus.) 
HWD: 36 ", 151/4 ", 111 ". "Eminently musical" - HIGH FIDELITY. "Fine for stereo" - MODERN 
HI -FI. Completely factory- built. Mahogany or wal- 
nut $139.95. Blond $144.95. 

IMPORTANT NOTE: All EICO kits built 
according to our instructions, and all 

EICO factory- assembled equipment. con- 
form to the high standards and specifica- 
tions as published in EICO literature and 

advertisements. All EICO factory -assembled 
equipment Is completely and meticulously hand - 
wired throughout - no printed circuitry; each 

factory -assembled unit is 100% final -tested 
throughout for each feature and function - no 
'spot' or "partial" checking. In EICO's final - 

test techniques, nothing is left to chance. 

Fill out coupon on next page for FREE CATALOG. 

Ask you, dealer about EICO's twists Se JIEREO RECORD BONUS 
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The specs prove it...your best buy is 

B 

TV -FM SWEEP GENERATOR 

AND MARKER =368 
KIT $69.95 WIRED $119.95 

ó b lttA + 
f 

II-IItI111III -_'... 
r m-rl -. . 

A 

DYNAMIC CONDUCTANCE 
TUBE & TRANSISTOR 

TESTER #666 
KIT $69.95 WIRED $109.95 
Complete with steel cover & handle 

C 

RF SIGNAL GENERATOR #324 
KIT $26.95 WIRED $39.95 

PEAK -TO -PEAK 

VTVM =232 & 

UNIPROBE (pat. pend) 

KIT $29.95 

WIRED $49.95 

: V - 

E 

COLOR & MONOCHROME 

DC TO 5 MC LAB & TV 

5" OSCILLOSCOPE #460 
KIT $79.95 WIRED $129.50 

5^ PUSH -PULL 
Oscilloscope ±425: 
Kit $44.95 Wired $79.95 

A Tests all receiving tubes (picture tubes with 
adapter), n -p -n and p -n -p transistors. Com- 

posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six- position lever 
switches, freepoint connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element in 
leakage test circuit. Direct reading of inter- element 
leakage in ohms. New gear -driven rollchart. CRA 
Adapter $4.50. 

3 
Entirely electronic sweep circuit with accu- 
rately- biased increductor for excellent line- 

arity. Extremely flat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3-216 mc. Variable marker range: 2 -75 mc 

in 3 fund. bands, 60 -225 mc on harmonic band. 
4.5 xtal marker osc., stal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

c 150 kc to 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! ±-1.5% freq. 

accuracy. Colpitts RF osc. directly plate -modulated 
by K- follower for improved mod. Variable depth of 
int. mod. 0 -50% by 400 cps Colpitts osc. Variable 
gain ext. mod, amplifier: only 3.0 v needed for 30% 
mod. Turret -mounted, slug -tuned coils for max. ac- 
curacy. Fine and Coarse (3 -step) RF attenuators. 
RF output 100,000 us, AF output to 10 v. 

D Uni -Probe - exclusive with EICO - only 1 

probe performs all functions: half -turn of probe 
tip selects DC or AC -Ohms. Calibration without re- 

moving from cabinet. Measure directly p -p voltage 
of complex & sine waves: 0.4, 14, 42, 140, 420, 1400, 
4200. DC /RMS sine volts: 0-1.5, 5, 15, 50, 150, 500, 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 melts. 41/2" 
meter, can't- burn -out circuit. 7 non -skip ranges on 
every function. Zero center. 

c Features OC amplifiers! Flat from DC to 4.5 mc, 
- usable to 10 mc. Vert. Sens.: 25 my /in.; input 

Z 3 megs; direct -coupled & push -pull throughout. 
4 -step freq. -compensated attenuator up to 1000:1, 
Sweep: perfectly linear 10 cps - 100 kc (ext. cap. 
for range to 1 cps). Pre -set TV V & H positions. 
Auto sync. lim. & ampl. Direct or cap. coupling; 
bal, or unbal. inputs; edge -lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features. 

FREE CATALOG shows you HOW TO SAVE 50% on 65 models of top qua ity professional test equipment. MAIL COUPON NOW! 

New Transistor 
Portable Radio RA -6 
Kit $29.95 
Wired $49.95 
Incl. F.E.T.; less 9V batt. 
Preal igned RF, IF 
xfmrs; push -pull 
audio; 6" spkr. 

PAT. PEND. 

NEW Power & Bias 
Supply for 
Transistorized 
Eqpt. .1020 
Kit $19.95 
Wired $27.95 

jE /COQ, 
33-00 Northern Blvd. L. I.C. 1, N.Y. 

Add 5% in the West. 1959 

4 TURN PAGE FOR MORE EICO VALUES 
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NEW Tube & 
CRT Fil. 
Tester .612 
Kit $3.95 
Wired $5.95 
Fast -checks 
radio /TV tubes, 
pilot lamps, etc. 

Series /Parallel 
R -C Combination 
Box .1140 
Klt $13.95 
Wired $19.95 

----S 
Tube Tester .625 
Kit $34.95 
Wired $49.95 

tests 600 mil 
series string type 
tubes 

illuminated 
roll -chart 
Piz Tube Test 

H Adapter $4.50 

i 
R -C Bridge & R -C -L 
Comparator .9508 
Kit $19.95 
Wired $29.95 
Reads 0.5 ohms - 
500 megs, 
10 mmfd -5000 mfd, 
power factor 

VTVM Probes 
Kit Wired 

Peak -to -Peak. $4.95 $6.95 
RF $3.75 $4.95 
High Voltage 
Probe -1 $6.95 
High Voltage 
Probe -2 $4.95 
Scope Probes 
Demodulator .$3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

6V & 12V Battery 
Eliminator 
& Charger =1050 
Kit $29.95 
Wired $38.95 
Extra- filtered for 
transistor equipt. 
«1060 Kit $38.95 
Wired $47.95 

EICO 

33.00 Northern Blvd. 
L.I.C. 1, N.Y. 

20,000 Ohms /Volt 
V -O -M :565 
Kit $24.95 
Wired $29.95 

1000 Ohms /Volt 
V -O -M :536 
Kit $12.90 
Wired $14.90 

EW-2 

Show me HOW TO SAVE 50% on i] Test Instruments 
Hi -Fi ED Ham Gear. Send free Stereo Hi -Fi 

Guide. Send me FREE Catalog, name of neighborhood 
dealer. 

Name 

Address' 

City Zone State 
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Selecting and using a radio unit for Class D 

service. Complete listing of available equip- 
ment and important specs are included. 

VER SINCE the FCC established the Class D Citizens 
Radio Service in September, 1958, interest and activity 
in this new service has beep growing by leaps and 

bounds. An article "Build This Citizens Band Transceiver" 
in our March, 1959 issue started the ball rolling for many 
hundreds of our readers, and for several equipment manu- 
facturers as well, who wanted to get some gear operating 
on the new Citizens Band. A recent check with the FCC 
revealed that over 70,000 Citizens Radio authorizations 
have been granted, and applications are still coming in at 
the rate of over 8000 each month. By far the majority of 
these have been for Class D equipment. What is more, 
there are now over 48 manufacturers of this type of equip- 
ment. 

What It Is 

The advantage of the new Class D service is that no 
operator's license or license examination is required. The 
radio equipment must be licensed, however, but this is 
usually no more than a mere formality. The user need only 
fill out a simple form describing the intended use of the 
equipment, certifying that it meets the technical require- 
ments, and indicating that he is familiar with the rules. 
The form is mailed to the FCC, Washington, D. C., which 
then acts on each application in turn. Because of the large 
number of authorizations being handled, there is usually 
a time delay of around 60 days before the authorization 
and call letters are issued. 

Twenty -three channels have been assigned between 
26.965 and 27.255 mc., which is the old 11 -meter amateur 
band. Stations must use voice modulation only, and AM 
must be employed. A power limit of 5 watts (final amplifier 
plate input power) has been set for the transmitter. 

Uses and Abuses 

The Citizens Radio Service is intended for "private short - 
distance radio communications for personal or business 
use, limited to the minimum practicable transmission time." 
Citizens Radio units are now being used by business or- 
ganizations to communicate with delivery trucks. TV serv- 
ice shops, department stores, laundries, dairies, and others 
can re -route their technicians or delivery men as required. 
Foremen in industrial plants or on construction projects 
can communicate with their workers even with consider- 
able distance separating them. Farmers and ranchers can 
use Citizens Radio units to communicate with tractors, 
trucks, and other mobile units on the farm or ranch. 
Doctors and nurses may be paged directly in their cars 
with this equipment. 

Citizen -users are installing units on pleasure boats in 
order to communicate with shore, with a nearby marina, 
and with other boats. Units have also been used on corn- 

February, 1960 

81/8" x 63/4" x 81/2 "; weight: 
carbon micropnone. 

Utica "Town and Country" Model 
PT27 transceiver, manufactured by 
Utica Communications Corp. Pow- 
er requirements: 117 volts a.c., 6 
volts d.c., or 12 volts d.c. Re- 
ceiver: single -channel fixed -tuned 
crystal -controlled superhet type 
with r.f. stage and two i.f. stages; 
noise limiter and squelch circuits 
are provided. Transmitter: single - 
channel crystal- controlled type with 
5 watts final plate input power. 
Price: $159.50, including micro- 
phone. 

Polytronics "Poly- Comm" PC -1 

transceiver, manufactured by Poly - 
tronics Lab., Inc. Power require- 
ments: 117 volts a.c. or 6 volts 
d.c.; also available for 117 volts 
a.c. or 12 volts d.c. Receiver: 
4- channel fixed -tuned crystal -con- 
trolled dual- conversion superhet 
type with r.f. amplifier and three 
i.f. stages; noise limiter and 
squelch circuits are provided. 
Transmitter: 4- channel crystal -con- 
trolled Type with 5 watts final plate 
input power. Units are normally 
supplied with one set of crystals for 
single -channel operation. Cabinet 
dimensions: 11" x 5" x 71/2 "; weight: 
12% lbs. Price: $159.50, including 
carbon microphone. 

Morrow Model 5W3 transmitter - 
receiver unif, manufactured by 
Morrow Radio Mfg. Co. Power 
requirements: 117 volts a.c. at 60 
watts; models also available for 6 

volts d.c. at 8 amps. or for 12 volts 
d.c. at 4 amps. Receiver: 3 -chan- 
nel fixed -tuned crystal- controlled 
superhet type with r.f. amplifier 
and i.f. stage; noise limiter and squelch circuits are provided. Trans- 
mitter: 3- channel crystal -controlled type with 5 watts final plate input 
power. Units are normally supplied with one set of crystals for single - 
channel operation. Cabinet dimensions: 91/4" x 43/4" x 8% "; weight: 
101/2 lbs. Price: $179.50, including carbon microphone. (Note: 
Single- channel unit also available as Model 5W1 at $169.50.) 

Ray Jefferson Model 905 trans- 
ceiver, manufactured by Ray 
Jefferson, Inc. Power require- 
ments: 117 volts a.c. at 30 
watts; other models available 
for 12 volts d.c. at 2.5 amps. or 
for 6 volts d.c. at 5 amps. Re- 
ceiver: tunable superregenera- 
five type with r.f. stage. Trans- 
mitter: 5- channel crystal -con- 
trolled type with 5 watts final 
plate input power. Units are 
normally supplied with single 
crystal for single -channel oper- 
ation. Cabinet dimensions: 
12 lbs. Price: $99.50, including 

Apelco Model AR -9 trans- 
ceiver, manufactured by Ap- 
plied Electronics Co., Inc. 
Power requirements: 117 v. 
a.c. at 50 watts; also avail- 
able for 12 volts d.c. at 5 

amps. and 32 volts d.c. at 
2.3 amps. Receiver: 5 -chan- 
nel fixed -tuned crystal -con- 
trolled superhet type with 
r.f. and i.f. stages; noise 
limiter and squelch circuits 
are provided. Transmitter: 

5- channel crystal -controlled type with 5 watts final plate input power. 
Units are normally supplied with one set of crystals for single -channel 
operation. Cabinet dimensions: 91/2" x 51/4" x 111/2 "; weight: 18 lbs. 
Price: $169.50, including carbon microphone. 
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Chickasha Model 1000 -D trans- -^ ceiver, manufactured by Chickasha 
Electronics Inc. Power require- 
ments: 117 v. a.c. at 35 watts, 6 
volts d.c. at 7 amps., or 12 volts 
d.c. at 4 amps. Receiver: tunable 

j superhet type with r.f. stage and 
i.f. stage; noise limiter and squelch 
circuits are provided. Transmitter: 
single -channel crystal - controlled 
type with 5 watts final plate input 
power. Cabinet dimensions: 12" x 

7" x 63/4". Price: $59.95 in kit form 
or $79.95 wired, with microphone. 

Chickasha "Custom Dis- 
patcher" transceiver, manu- 
factured by Chickasha Elec- 
tronics Inc. Power require- 
ments: 117 volts a.c. at 35 
watts, 6 volts d.c. at 7 

amps., or 12 volts d.c. at 4 
amps. Receiver: single - 
channel fixed -tuned crystal - 
controlled superhet type ` 
with r.f. stage and i.f. stage; noise limiter and squelch circui s are 
provided. Transmitter: single -channel crystal -controlled type with 5 
watts final plate input power. Cabinet dimensions: 12" x7" 63/4". 
Price: $69.95 in kif form or $89.95 wired, including microphone 

merciai craft on rivers and in harbors. Explorers and 
sportsmen have been using units to keep in touch with 
each other. Equipment may be used where regular com- 
munication facilities are not available or when wire facili- 
ties break down in an emergency. 

Although there are many legitimate uses for the Citizens 
Radio Service, there have been some users who have gone 
overboard. Some look on the new service as an easy way 
to get on the air and have their own broadcasting stations. 
Space in the radio spectrum is far too valuable to be wasted 
by even a few capricious individuals who just want to "talk 
on the radio." If there is a real purpose for the communi- 
cation, then personal use is perfectly in order. But just 
talking about the weather or a forthcoming social activity 
is taboo. 

Then there are a few disgruntled amateurs who feel 
that the 11 -meter band is still theirs, except with a limit 
on transmitter power. As a group, the hams have made 

many valuable contributions to radio communication, and 
many have worked hard to get the kind of amateur licenses 
they hold. Although we are very much opposed to the loss 
of any of the amateur frequencies, the fact of the matter 
is that 11 meters is simply not a ham band any more, and 
it must not be used as such. The calling of "CQ," attempts 
to work DX, or as many stations as possible are not per- 
mitted. 

One good reason for the abuses is that the service is 
still fairly new and many of its users have not really 
learned its purpose. We feel that once it becomes clearly 
understood just what can and what cannot be done on the 
band, there will be a minimum number of rule violators. 

Because of the fairly large number of rule violations at 
present, the FCC has been issuing quite a few violation 
notices. Being unable to answer some of these may result 
in loss of license. More serious violations may even carry 
fines or imprisonment. 

COVER ELECTRONICS 

STORY 
THIS MONTH'S COVER 

shows a number of repre- 
sentative examples of Class 
D Citizens Band transceiver 
units. Many of the impor- 
tant specifications of these 
transceivers are included in 
the following paragraphs. 
Note that each unit has 
been identified with a let- 
ter, and the description is 

keyed fo the identifying 
letter. 

(Photo by Bob Loeb) 

A Heathkit Model CB -I transceiver, manufactured by Heath Co. Power 
requirements: 117 volts a.c. at 35 watts; separate power supply 
needed for 6- or 12 -volt battery operation. Receiver: tunable super - 
regenerative type with r.f. stage. Transmitter: single -channel crystal - 
controlled type with 5 watts final plate input power. Cabinet dimen- 
sions: 93/4 x 8" x 6 "; weight: 10 lbs. Price: $42.95 in kit form or 
$60.95 wired, including ceramic microphone. 

B Johnson "Viking Messenger" transceiver, manufactured by E. F. 

Johnson Co. Also distributed by General Electric Co. Power re- 
quirements: 117 volts a.c. or 12 volts d.c.; also available for 117 
volts a.c. or 6 volts d.c., and for 117 volts a.c. only. Receiver: 
5- channel fixed -tuned crystal- controlled superhet type with r.f. stage 
and single i.f. stage; noise limiter and squelch circuits are provided. 
Transmitter: 5- channel crystal -controlled type with 5 watts final plate 
input power. Units are normally supplied with one set of crystals for 
single -channel operation. Cabinet dimensions: 7" x 53/4" x 113/4". 
Price: $139.75, including ceramic microphone. 

C Knight -Kit "Custom" Model C -27 transceiver, manufactured by Al- 
lied Radio Corp. Power requirements: 117 volts a.c.; separate power 
supply needed for 6- or 12 -volt battery operation. Receiver: tunable 
or single -channel fixed -tuned crystal -controlled dual- conversion su- 
perhet with r.f. amplifier and two i.f. stages; noise limiter and 
squelch circuits are provided. Transmitter: single -channel crystal - 
controlled type with 5 watts final plate input power. Cabinet dimen- 
sions: 12" x 5" s 12 "; weight: 20 lbs. Price: $79.95 in kit form, 
including speaker- microphone. 
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D RME Model 4303 transceiver, manufactured by Radio Manufacturing 
Engineers, Inc. (division of Electro- Voice, Inc.). Power requirements: 
two self- contained 6 -volt batteries. Receiver: tunable transistorized 
superhet with two i.f. stages. Transmitter: single -channel crystal - 
controlled transistorized type with 90 milliwatts oscillator input 
power. Cabinet dimensions: 91/2" x 31/4" x I Ye"; weight: 3/4 Ib. Price: 
$99.50, including speaker- microphone and built -in antenna. 

E Vocaline "Commaire" Model ED -27 transceiver, manufactured by 
Vocaline Co. of America, Inc. Power requirements: 117 volts a.c. at 
48 watts or 12 volts d.c. at 4.5 amps.; also available for 117 volts 
a.c. or 6 volts d.c. at 9 amps. Built -in transistor power supply is 

used with d.c. supply. Receiver: single -channel fixed -tuned crystal - 
controlled dual- conversion superhet type with r.f. amplifier and i.f. 
amplifier stages; noise limiter and squelch circuits are provided. 
Transmitter: single -channel crystal -controlled type with 5 watts final 
plate input power. Cabinet dimensions: 91/4" s 51/4" s 81/4 "; weight: 
11 lbs. Price: $179.50, including ceramic microphone. 

F EICO Model 760 transceiver, manufactured by Electronic Instr. Co., 
Inc. Power requirements: 117 volts a.c. at 60 watts; also available 
for 117 volts a.c. or 6 volts d.c. at 9 amps and for 117 volts a.c. or 
12 volts d.c. at 4 amps. Receiver: tunable superhet type with r.f. am- 
plifier and two i.f. stages; noise limiter circuit is provided. Trans- 
mitter: single -channel crystal- controlled type with 5 watts final plate 
input power. Cabinet dimensions: 81/2" x 6" z 9 "; weight: 12 lbs. 
Price: $59.95 in kit form, including ceramic microphone. Also avail- 
able factory- wired. 

G RCA "Radio -Phone Deluxe" type CRM -P2B transceiver, manufac- 
tured by RCA Industrial Electronic Products. Power requirements: 
117 volts a.c. at 40 watts or 12 volts d.c. at 3.4 amps.; also available 
for 117 volts a.c. or 6 volts d.c. at 6.8 amps. Receiver: tunable or 
single -channel fixed -tuned crystal- controlled superhet type with r.f. 
stage and two i.f. stages; noise limiter and squelch circuits (optional 
accessory) are provided. Transmitter: single -channel crystal -con- 
trolled type with 5 watts final plate power input. Cabinet dimen- 
sions: 7" x 9" x 5 "; weight: 8 lbs. Price: $159.95, including speaker - 

microphone. 

H Globe Electronics "Citizens Broadcaster" CB -100 transceiver, manu- 
factured by Globe Electronics, Inc. Power requirements: 117 volts 
a.c. at 60 watts or 12 volts d.c. at 5 amps.; separate converter re- 

quired for 6 -volt d.c. operation. Receiver: 3- channel fixed -tuned 
crystal -controlled superhet type with r.f. amplifier and two i.f. stages; 
noise limiter and squelch circuits are provided. Transmitter: 3 -chan- 
nel crystal -controlled type with 5 watts final plate input power. 
Units are normally supplied with one set of crystals for single -channel 
operation. Cabinet dimensions: 13" z 31/2" s 101/2 "; weight: 13 lbs. 

Price: $129.95, including ceramic microphone. 
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What About Range? 

The prospective user of a Citizens Radio unit is sure 
to want to know just how much range he can get from the 
equipment he is going to buy or build. The question of how 
much distance can be covered cannot be answered simply. 
It depends on many factors, including transmitter power, 
type and location of the antenna, sensitivity of the receiver, 
and type of terrain. 

Just about all Citizens Radio transmitters are operated 
with close to the maximum legal limit of 5 watts final input 
power. The power specified is actually d.c. plate input pow- 
er to the final power amplifier. It is calculated by multi- 
plying the plate voltage by the plate current. This does not 
mean that there will be 5 watts of r.f. power applied to the 
transmitting antenna. Some output circuits are less effi- 
cient than others so that in some cases only 1 watt or less 
of r.f. is available. With more efficient output circuits, as 
much as 3 or more watts of r.f. is produced. With a short, 
properly matched transmission line to the antenna, just 
about all this r.f. is applied to the antenna. But if the 
transmission line is long or is not properly matched, then 
only a portion of this power actually gets into the antenna 
to radiate a useful signal. 

A far more important factor in getting long- distance cov- 
erage is the type and location of the antenna. Only one 
antenna is required per unit, since this antenna is switched 
from transmitter to receiver as required. A quarter -wave 
antenna for 27 mc. must be 8% -feet (nominally 9 feet) 
long, while a half -wave type is twice this length. Because 
such lengths are inconvenient for mobile use, it is com- 
mon to use shorter whip antennas. These have loading coils 
inserted in them to increase their length electrically. Such 
loaded antennas are usually not as efficient in radiating a 
signal as antennas having the full quarter or half wave- 
length. 

The matter of antenna location is very important. Very 
little signal will he radiated (or received) if the antenna is 
inside a house or inside a car. Much better performance 
will be obtained by a window, or better still, a roof mount- 

Multi -Elmac "Citi -fone" CD -5 transceiver, manufactured by Multi - 
Products Co. Power requirements: 117 volts a.c. at 30 watts or 6 
volts d.c. at 5 amps.; also available for 117 volts a.c. or 12 volts d.c. 
at 2.5 amps. Receiver: 5- channel fixed -tuned crystal -controlled super - 
het type with r.f. amplifier and two i.f. stages; noise limiter and 
squelch circuits are pro- 
vided. Transmitter: 5- 
channel crystal -controlled 
type with 5 watts final 
plate input power. Units 
are normally supplied with 
one set of crystals for 
single -channel operation. 
Cabinet dimensions: 8" x 

41/4" x 11"; weight: 12 lbs. 
Price: $ 124.50, including 
ceramic microphone. 

crystal -controlled type with 
dimensions: 111/4" " z 101/2" x 
the a.c.-only model. 

February. 1960 

EDCO "Unicorn" 100 -C 
transmitter - receiver unit, 
manufactured by Electron- 
ics Design Co. Power re- 
quirements: 117 volts a.c. 
at 100 watts; also avail- 
able for 117 volts a.c., 6 / volts d.c. at 16.7 amps., 
or 12 volts d.c. at 8.5 / amps. Receiver: single- 

' channel fixed -tuned crys- 
1 tal- controlled superhet 

type with r.f. amplifier 
and two i.f. stages; noise 
limiter and squelch cir- 
cuits are provided. Trans- 
mitter: single -channel 

5 watts final plate input power. Cabinet 
91/4"; weight: IS lbs. Price: $235.00 for 

Knight -Kit "Standard" Mod- 
el C -II transceiver, manu- 
factured by Allied Radio 
Corp. Power requirements: 
117 volts a.c.: separate pow- 
er supply needed for 6- or 
12 -volt battery operation. 
Receiver: tunable superre- 
generative type with r.f. 
stage. Transmitter: single - 
channel crystal- controlled 
type with 5 watts final plate 

input power. Cabinet dimensions: 10" s 6" x 8 "; weight: 10 ibs. Price: 
$39.95 in it form, including microphone. (Another Knight -Kit model 
appears in our cover story.) 

Gonset "Citizens' Communicator" 
Model G -II transceiver, manufac- 
tured by Gonset Div., Young Spring 
& Wire Corp. Power requirements: 
12 volts d.c.; models also available 
for 6 volts d.c. or 117 volts a.c. Re- 
ceiver: single -channel fixed -tuned 
crystal -controlled superhet type with 
r.f. stage and two i.f. stages; noise 
limiter and squelch circuits are pro- 
vided. Transmitter: single -channel 
crystal -controlled type with 5 watts 
final plate input power. Cabinet di- 
mensions: 63/q "x51/4 "x63 /q "; weight: 
10 lbs. Price: $124.50, including 
microphone. 

Gonset "Citizens' Communicator" 
Model G -12 transceiver, manufac- 
tured by Gonset Div., Young Spring 
& Wire Corp. Power requirements: 
117 volts a.c. or 12 volts d.c. Re- 
ceiver: 4- channel fixed -tuned crystal - 

controlled superhet type with ri. 
stage; noise limiter and squelch cir- 
cuits provided. Transmitter: 4 -chan- 
nel crystal -controlled type with 5 
watts final plate input power. Units 
are normally supplied with one set of crystals for 
single -channel operation. Cabinet dimensions: 
7" x 41/2" x 10 "; weight: 11 lbs. Price: $149.95, 
including microphone. 

s'lts.ul M111 

International Model KB -I trans- 
ceiver, manufactured by Interna- 
tional Crystal Mfg. Co., Inc. Power 
requirements: I I7 volts a.c. at 60 
watts; also available for 117 v. 
a.c., 6 volts d.c., or 12 volts d.c. 
Receiver: tunable crystal -con- 
trolled dual- conversion superhet 
type with r.f. stage and i.f. stage; 
noise limiter and squelch circuits 
are provided. Transmitter: single - 
channel crystal -controlled type 
with 5 watts final plate input pow- 
er. Cabinet dimensions: 83/4" x 6" 
s 10 "; weight: 15 lbs. Price: $90 
for a.c. -only model in pre -wired 
sub -assembly kit form. 

International "Executive" transceiver, manufactured by International 
Crystal Mfg. Co., Inc. Power requirements: 117 volts a.c., 6 volts 
d.c., or 12 volts d.c. Receiver: tunable or two- channel crystal con- 

trolled dual conversion su- 
perhet type with ri. stage 

.400 and i.f. stage; squelch 
circuits and noise limiter 
are provided. Transmitter: 
3- channel crystal -con- 
trolled type with 5 watts 
final plate input power. 
Units are normally sup- 
plied with single trans- 
mitter crystal. Cabinet di- 
mensions: 51/2" x 51/2" z 

91/2 "; weight: 12 lbs. 
Price: $169.95. 
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Raytheon "Raycon" 
transceiver, manufac- 
tured by Raytheon Co. 
Power requirements: 117 
volts a.c. at 50 watts; 
also available for 12 volts 
d.c. at 5 amp. and 32 
volts d.c. at 2.3 amps. 
Receiv er: 5- channel 
fixed -tuned crystal -con- 
trolled superhe+ w i t h 

r.f. and i.f. stage; noise 
limiter and squelch cir- 
cuits are provided. Transmitter: 5- channel crystal- controlled type 
with 5 watts final plate input power. Cabinet dimensions: 91/2" 

x 51/4" 
x 111 /e"; weight: 18 lbs. Price: $179.50, including carbon micro- 
phone. 

Transpace Model C -27A trans- 
ceiver, manufactured by Tran- 
space, Inc. Power requirements: 
117 volts a.c. at 60 watts; adap- 
ters available for 6 volts d.c. 
at 9 amps. or for 12 volts d.c. 
at 4.5 amps. Receiver: 6 -chan- 
nel fixed -tuned crystal -con- 
trolled superhet with r.f. stage 
and two i.f. stages; noise lim- 
iter and squelch circuits are 

provided. Transmitter: 6- channel crystal -controlled type with 5 watts 
final plate input power. Units are normally supplied with one set 
of crystals for single -channel operation. Cabinet dimensions: 101 /8" 
x 41/4" x 9"; weight: I I lbs. Price: $169.50, including ceramic micro- 
phone. 

Tecraft "Falcon" transceiver, 
manufactured by Tecraft Sales 
Corp. Power requirements: I 1 7 

volts a.c., 6 volts d.c., or 12 

volts d.c. Receiver: tunable or 
single -channel fixed -tuned crys- 
tal- controlled dual- conversion 
superhet type; noise limiter and 
squelch circuits are provided. 

Transmitter: 2- channel crystal- controlled type with 5 
watts final plate input power. Cabinet dimensions: 
13" x 45 /B" x 9%". Price: $144.95, including microphone. 

Shell Model CB -12 transceiver, 
manufactured by Shell Elec- 
tronics Mfg. Corp. Power re- 
quirements: 117 volts a.c. at 
37 watts or 12 volts d.c.; also 
available for 117 volts a.c. or 
6 volts d.c. Receiver: tunable 
superregenerative type with r.f. 
stage. Transmitter: single -chan- 

nel crystal -controlled type with 5 watts final plate input power. 
Cabinet dimensions: 111/2" x 43/8" x 61/4"; wt.: 71/2 lbs. Price: $79.95. 

Regency Model CB -27 
transceiver, manufac- 
tured by Regency Div., 
Industrial Development 
Engineering Associates, 
Inc. Power requirements: 
117 volts a.c. at 50 
watts; also available for 
12 volts d.c. Receiver: 
tunable dual -conversion 
superhet with one oscil- 
lator crystal- controlled; 
noise limiter and squelch 
circuits are provided. 
Transmitter: 2- channel crystal -controlled type with 5 watts final plate 
input power. Units are normally supplied with one set of crystals 
for single -channel transmitter operation. Cabinet dimensions: 83/4" x 

41/2" x 61/2"; weight: 9 lbs. Price: $124.95, including ceramic micro- 
phone. 
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ing on a house and a bumper or fender mounting on a car. 
The higher the antenna can be mounted, the greater will be 
the range covered. It is important that the antenna be no 
more than 20 feet above the structure on which it is mount- 
ed to meet one of the legal requirements for Citizens Band 
operation. Naturally, a mobile unit in a car parked in a 
valley would have far less effective range than the same 
unit would have when the car is atop a high hill. Antennas 
may also be mounted on towers or poles in order to increase 
range. Under these conditions. though. the antenna mu:` 
not exceed the height of the tower. It is also possible to 
increase range considerably by the use of highly directional 
antenna arrays. 

The characteristics of the receiver are also important in 
determining range. The more sensitive the receiver is, the 
greater the distance it will be able to pick up a signal of 
given strength. Highly selective receivers, although they 
do not actually increase the coverage range, make it easier 
to work with a signal that is interfered with by other sig- 
nals on adjacent channels. 

Finally, the type of surrounding terrain is important in 
determining range. Dense, heavily wooded areas tend to 
absorb r.f. energy and reduce effective range. On the other 
hand, clear open fields, or better still, a large body of water, 
will provide extended coverage. 

All in all, a reliable range of 5 to 10 miles can be ex- 
pected under fairly normal conditions. When communica- 
tions are tried between two mobile units using short anten- 
nas, coverage of about 2 to 3 miles is usual. On the other 

(Continued on page 139) 

CITIZENS RADIO MANUFACTURERS 
ACTON LABORATORIES, INC., 533 Main Street, Acton, Massachusetts 
ALLIED RADIO CORP., 100 N. Western Avenue, Chicago 80, Illinois 
APPLIED ELECTRONICS CO., INC. (APELCO), 213 E. Grand Avenue, 

Sou h San Francisco. California 
ARKAY, 88 -06 Van Wyck Expressway. Richmond Hill 18, New York 
CHICKASHA ELECTRONICS, INC., 828 Choctaw Avenue, Chickasha, 

Oklahoma 
CITIZENS ELECTRONICS, P. O. Box 443. Laurelton, N. J. 
DIXON ELECTRONICS, 13444 W. McNichols, Detroit 35, Mich. 
DUNLAP ELECTRONICS, INC., 764 Ninth Street, Des Moines 14, Iowa 
ELECTRONIC INSTRUMENT CO., INC. (EICO), 33.00 Northern Blvd., 

1.1.C. I N. Y. 
ELECTRONICS DESIGN CO., 400 E. Cornell Street, Enid, Oklahoma 
ESSCO C -B HEADQUARTERS. 58 Walker St., New York 13. N. Y. 
GLOBE ELECTRONICS, INC., Div. of Textron Electronics, Inc., 22 -30 

South 34th Street, Council Bluffs, Iowa 
GONSET DIV., Young Spring E Wire Corp., 801 South Main Street, 

Burbank, California 
GROVE ELECTRONIC MFG. CO., 4103 W. Belmont Avenue, Chicago 

41. Illinois 
HALLICRAFTERS, 4401 W. Fifth Ave., Chicago 24, III. 
HEATH COMPANY, Benton Harbor 15, Michigan 
HERSHEL RADIO CO., 5249 Grand River, Detroit 8, Mich. 
INTERNATIONAL CRYSTAL MFG. CO., INC., 18 N. Lee, Oklahoma 

Ctv, Oklahoma 
JOHNSON, E. F. CO., Waseca, Minnesota 
KAAR ENGINEERING CORP., 2995 Middlefield Road, Palo Alto, Cali- 

fornia 
KAY -TOWNES ANTENNA CO., Box 593, Rome, Georgia 
LAFAYETTE RADIO, 165 -08 Liberty Avenue, Jamaica 33, New York 
LAKELAND ELECTRONICS, Warsaw. Indiana 
MAXWELL ELECTRONICS CORP.. 229 Garvon Street, Garland, Texas 
MORROW RADIO MFG. CO., 2794 Market Street, N.E., Salem, Ore- 

ion 
MULTI -PRODUCTS CO., 21470 Coolidge Highway, Oak Park 37. Mich. 
NUNAMAKER ELECTRONICS, 918 Sixth St., Portsmouth, Ohio 
PEARCE -SIMPSON, INC.. 2295 NM. 14th Street. Miami, Florida 
PHILMORE MFG. CO., INC., 130 -01 Jamaica Avenue, Richmond Hill 

18, New York 
POLYTRONICS LAB., INC., 253 Crooks Avenue, Clifton, New Jersey 
RADIO CORP. OF AMERICA, Radiomarine Products, Camden, New 

Jersey 
RADIO MANUFACTURING ENGINEERS, INC., Div. of Electra- Voice, 

Ire. Vlashington Illinois 
RADIO SHACK CORP., 167 Washington Street, Boston 8, Massachusetts 
RADSON ENGINEERING CORP., Macon, Illinois 
RAY JEFFERSON. INC., 40 East Merrick Road, Freeport, L. I., N. Y. 
RAYTHEON MANUFACTURING CO., Waltham 54, Massachusetts 
REGENCY DIV., I.D.E.A. Inc., 7900 Pendleton Pike, Indianapolis 26, 

Indiana 
SHELL ELECTRONICS MFG. CORP., 112 State Street. Westbury, L. I.. 

New York 
SPRINGFIELD ENTERPRISES (also ELCOLAB), P. O. Box 54, Spring- 

field Gardens 13. New York 
TECRAFT SALES CORP., Box 116, River Edge, New Jersey 
TRANSPACE, INC.. 12902 Foothill Blvd, San Fernando, California 
U. S. ELECTRONICS, 7400 Jackson, Birmingham. Mich. 
UTICA COMMUNICATIONS CORP., 19 S. LaSalle Street, Chicago 3, 

111 inoix 
VANGUARD ELECTRONIC LABS, Box 12, Hollis 23, N. Y. 
VOCALINE CO. OF AMERICA, INC., Old Saybrook, Connecticut 
WESTERN RADIO, Kearney. Nebraska 
WIGHTMAN ELECTRONIC ENGINEERING CO., Easton, Maryland 
WORLD RADIO LABORATORIES, 3415 W. Broadway, Council Bluffs, 

Iowa 
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VOLUMES have been written on the 
subject of TV servicing for the radio 
technician. The assumption is that 

the beginning TV service technician is 
first experienced in radio repairing, and 
is familiar with radio circuitry. 

The trend in recent years, however, 
has been towards TV servicing itself as 
the primary field. As a result, we now 
have what might be described as a new 
generation of practical TV technicians, 
with little or no radio experience. For 
this growing number, a few hints on 
radio servicing and a comparison with 
TV work will be useful. 

While a component failure causing 
trouble in a radio may be identical with 
a familiar TV fault, the effect can be 
quite different. Take the case of an 
open filter capacitor as an example : de- 
creased width, poor sync, 60 -cycle hum 
in the audio, and shading in the picture 
are all possible and familiar symptoms 
to the TV technician. In radio servic- 
ing, only the 60 -cycle hum is possible. 
There are, however, other related ef- 
fects. The lack of width in TV would 
be caused by reduced "B +" voltage -a 

tion appears defective in preference to 
installing a replacement across the 
one section only. 

Oscillation and motorboating are 
also caused by regeneration other than 
that of feedback on an inadequately 
filtered "B +" line. The most frequent 
offender is an open screen bypass ca- 
pacitor, which allows an individual 
stage to oscillate. Again the technique 
of bridging out individual capacitors 
(with one known to be good) may be 
used. Alternatively the grid of each 
successive stage may be shorted out 
until the offending stage is located. 
Then the bypass capacitor in this stage 
may be bridged out as a final localiza- 
tion check. 

Loss of contrast in TV compares in 
radio servicing with a loss of gain and 
sensitivity arising from comparable 
component failures. The most obvious 
cause of reduced gain is, of course, one 
or more weak tubes. Other causes are; 
reduced "B +" voltage, low plate or 
screen voltages, open coupling capaci- 
tors, and defective i.f. transformers. 
All of these defects are familiar from 

Radio Service 

for 

TV Technicians 

By KENNETH BRAMHAM 

comparable result in radio work would 
be reduced output, or no output if the 
voltage falls below the minimum need- 
ed by the "front -end" oscillator. Poor 
sync due to feedback along the unfil- 
tered "B +" line compares, in radio 
work, with audible oscillation or "mo- 
torboating" arising from the same type 
of defect. 

The very simple "B +" filtering used 
in small radios makes servicing rela- 
tively easy, with the most useful serv- 
ice instrument being a 10 -µf. electroly- 
tic capacitor, with good stiff leads, used 
to bridge out each filter capacitor sec- 
tion in turn. The usual electrolytic ca- 
pacitor combination is made up of two 
"B +" filters, the smaller of the two 
being used at the rectifier or input end 
of the network, and a lower -rated 
cathode bypass capacitor, used in the 
power output stage. Thus it is possible 
that, while bridging a capacitor may 
indicate an open condition, the real 
trouble may be leakage between sec- 
tions of the multiple unit. In either 
event, a complete multiple -electrolytic 
unit should be replaced when one sec - 

February, 1960 

TV servicing. The major difference be- 
tween these cases in radio and similar 
TV faults is that in radio, the avail- 
able "B" supply current is lower and 
resistance values used are generally 
higher. Thus, even a dead short in a 
radio will seldom burn a resistor to the 
point where it is easily seen. A shorted 
screen bypass capacitor, for instance, 
may drop the screen voltage to zero 
without burning out the screen drop- 
ping resistor or seriously affecting the 
voltage available to other parts of the 
set. Fortunately, it takes very little 
time to check every plate and screen 
voltage in a small radio. It should be 
remembered, when checking these volt- 
ages, that a "B -" line is usually em- 
ployed instead of the familiar negative 
chassis. 

Perhaps the most useful "dodge" in 
radio servicing is that of signal tracing 
with a screwdriver or solder pick. Ap- 
plying this "test instrument" to a grid 
should produce a click and 60 -cycle 
hum in the speaker. Working from the 
output stage back to the r.f. section 

(Continued on page 113) 

Would you rather tackle a 

TV set than a simple table 

radio? Your technique 

may need a little polishing. 
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4 Inside -Out Picture Tube 
A radically new type of thin picture tube that promises in- 
creased brightness, detail, and compactness in military and 
commercial radar systems is under development by RCA. 
The experimental tube, known as a reflected -beam kine- 
scope, has a viewing surface 21 inches in diameter and a 
total length of only 10 inches. The phosphor screen is over 
the curved rear inner surface instead of at the tube face. 
The electron beam approaches the transparent face of the 
tube, which acts as an "electron mirror" to reflect the beam 
back to the phosphor. The new tube can display TV pic- 
tures but with only one -quarter the efficiency of conven- 
tional TV picture tubes. 

Electronic Security System 
Detection devices shown here are used with the new inte- 
grated building protection and security system introduced 
by Minneapolis -Honeywell. Included are fire and smoke 
detector heads, tamper -proof magnetic switches to win- 
dows, electronic noise and motion detectors, capacitance - 
type electronic fencing, and many others. Any of the de- 
vices can be tied in with the new system's centralized 
control console. In all instances of alarm, a guard at the 
console receives both an audible alarm (horn, buzzer, bell) 
and visual warning (push- button switch lights up). 
V 

Recent 
Developments 

in 
Electronics 

4 Largest Solar Energy Converter 
The world's largest solar energy converter, "Big Bertha," 
converts sunlight into electricity by means of over 7800 
silicon solar cells, similar to those used to power instru- 
ments in U. S. earth satellites. "Big Bertha" was used re- 
cently for the first time to power a door -opening device 
during the dedication of the new $2- million Hoffman Semi- 
conductor Center in El Monte, Calif. It has been installed 
permanently on the Center's roof to provide electricity for 
the Center's solar energy exhibits. The solar cells are 
attached to a 4- by 8 -foot panel. An automatic tracking de- 
vice keeps the panel faced toward the sun for maximum 
efficiency. Ten individual panels in the array can be con- 
nected in various combinations to provide 6 to 60 volts at 
currents from .5 to 5 amps. 
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Aircraft Identification System 
New General Instrument device permits air traffic controller 
to pick out on radar screen any one "blip" within 200 miles 
and identify it exactly without communicating with plane's 
crew. Aircraft radar beacon sets up identifying numbers on 
indicator at right. 

February. 1960 

Power Generator 
Uses Rocket Exhaust 

This electronic system with no moving 
parts converts the heat of a rocket ex- 
haust directly into electric power to 
run the steering controls and electronic 
equipment of the missile. System con- 
sists of RCA thermionic generator tube 
in the shape of a hollow cylinder which 
fits like a sleeve over the flame tube 
attached to a Thiokol solid -fuel rocket 
motor in a special test mount. Heat 
from the burning fuel is converted 
directly to electricity, which is carried 
through wire leads to measuring 
equipment used during tests. 

High Voltage for Satellites 
A ferroelectric converter, developed by ITT 
laboratories, can produce high voltages 
directly from the warming power of the 
sun or other heat source. Unlike solar cells, 
which depend on light to produce low- 
voltage d.c., the converter relies on tem- 
perature changes alone to produce high - 
voltage a.c. by means of special ceramic 
coatings. 

Countermeasures Antennas 
Advanced antennas which meet the ex- 
tremely wide band requirements for elec- 
tronic warfare weapons are shown below. 
These were displayed at the formal open- 
ing of a major addition to Sylvania's Elec- 
tronic Defense Laboratories at Mountain 
View, Calif. Antennas having a 30:1 band -.. 
width have been built here. 
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Part 2. Reverberation & Room Treatment 

By ABRAHAM B. COHEN / Advanced Acoustics Corp. 

How the optimum room reverberation is obtained 
and room resonances are controlled by the use of 

standard decorative and special acoustic materials. 

ONE requirement for a good listen- 
ing room is that it have the proper 
reverberation time -or liveliness- 

to simulate good concert hall condi- 
tions. Control of reverberation may 
be achieved by using standard home 
decorative materials and commercial 
sound absorbent tiles. By means of 
absorption tables covering architect- 
ural materials used in home construc- 
tion, ordinary decorative materials, 
and commercially available acoustic 
tiles, it is fairly simple to calculate 
and "correct" a room to provide proper 
reverberation conditions. 

Reverberation 

A room in which sound is to be pro- 
duced or reproduced, whether live 
speech and music direct from the piano 
sounding board or reproduced sound 
from loudspeakers (monophonic or 
stereo), must meet certain acoustical 
conditions if the sound is to be heard 
properly. A good "listening" room 
should have correct reverberation prop- 
erties and generate a minimum of mul- 
tiple echoes. 

Analytically, reverberation is a 
measure of how fast a room will cause 
sound to be reduced to a certain level 
after the source of sound has ceased to 
emit its signal, providing the sound 
has been fully built up in and has "sat- 
urated" the room before the source 
was stopped. We naively state that 
reverberation is the quality of "live - 
ness" of a room (to sound) but what 
is the actual mechanism of room acous- 
tics that leads to reverberation? 

In Fig. 7A let the loudspeaker in the 
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corner generate a constant -frequency 
and constant -amplitude sound. The 
wavefront emerging from the loud- 
speaker builds out in a spherical shell 
of constantly enlarging radius. As soon 
as that first wavefront reaches a re- 
flecting surface, as at point Pl on wall 
A -B, the wavefront will be reflected. 
This reflection travels outward from 
the wall just as if there were an addi- 
tional actual sound source at wall A -B. 
Again the sound from this new source 
travels out in ever- increasing spherical 
fronts until it hits another surface like 
wall D -C from which it will again be 
reflected as if there were another 
sound source at P2 on that wall. Thus 
these reflections will continue until 
there are a great number of these re- 
flected rays travelling through the 
room, as shown in Fig. 7B, producing 
a generally diffused sound condition 
throughout the room -as long as the 
source continues to operate. 

When the source of sound stops, the 
diffuse reflections do not stop immedi- 
ately because the sound that has left 
the speaker has a finite speed of travel. 
The sound will keep reflecting in a 
completely random manner, each re- 
flection being successively weaker than 
the preceding one. The more absorb- 
ent the walls, the less sound power 
gets reflected and the quicker the 
sound dies out. When the sound dies 
out slowly, there is little absorption 
within the room, and the room would 
be termed "highly reverberant." 

Reverberation, then, is correlated 
with time -how fast does the sound 
die out? This is a measure of rever- 

beration -"time. " Consequently, "re- 
verberation time" has been defined as 
the time (in seconds) that a steady - 
state sound in a room decreases to 1- 
millionth (1 /1,000,000) of its original 
intensity (after the source has 
stopped). See Fig. 8. In easier terms, 
when the intensity of the sound, after 
the source has stopped, decreases by 
60 db, the time it took to drop to this 
level is the reverberation time. 

Now, just what sort of reverberation 
time period should one expect of a 
listening room, especially one intended 
for stereo listening? In Part 1 of 
this series we noted that perhaps a 
shorter reverberation time for stereo 
might be desirable since the very es- 
sence of stereo itself "psycho- enlarges" 
the room. This question of optimum 
reverberation time cannot be answered 
by complete specifications down to the 
last decimal place. It is a variable, de- 
pending on room or auditorium size 
and the type of program material being 
presented. Studies have shown that 
while an auditorium sounds right -has 
an accepted reverberation time -for a 
full symphony orchestra, it may not 
have the proper reverberation for 
chamber music or voice. 

Many studies have been made of 
music rooms, auditoriums, concert 
halls, churches, and similar structures 
to determine the acceptable range of 
reverberation times and these figures 
have been generalized in Fig. 9. While 
it would be nice to have an instrument 
at home which would enable us to 
check the reverberation time of our 
listening room against this sort of 
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o P2 C D 

A 
Fig. 7. When a sound source continues to operate, diffuse re- 
flection builds up until the sound level reaches steady state. 

chart, such equipment is quite expen- 
sive (for home use) and requires an 
experienced professional hand at the 
controls. For such non -critical condi- 
tions in the home it is possible to cal- 
culate the reverberation time of any 
room by measuring its physical size 
and applying information from the 
charts and tables to be discussed 
shortly. 

In very simple form, T = .05V /A, 
where T is the reverberation time of 
the room (in seconds), V is the volume 
of the room (in cubic feet), and A is 
the total absorption of the room and 
its contents. V, the volume of the 
room, is no trouble to calculate. Total 
absorption may be judiciously esti- 
mated by reference to established 
tables which give the absorption coeffi- 
cients of various materials used in the 
construction and decoration of the 
room. For purposes of this article, we 
must, of necessity, limit ourselves in 
listing absorption coefficients. What we 

4 K1 20 30 40 50 100 
THOUSANDS OF CUBIC FEET 

A- CHURCH MUSIC 
8 -MUSIC HALLS 
C- GENERAL AUDITORIUMS 
D- CHAM8ER MUSIC ROOMS 
E -THEATERS 
F -SPEECH 

Fig. 9. Optimum reverberation times. 

will do is list the more common house- 
hold materials which may affect the 
acoustic conditions of our listening 
room and then work with these. 

Table 1 itemizes such common house- 
hold materials while Fig. 10 illustrates, 
in chart form, the absorption char- 
acteristics, as a function of frequency, 
of some representative commercial ma- 
terials available for acoustical correc- 
tion purposes. It will be observed that, 
in general, the softer the material, 
the more it soaks up the sound. 

Another interesting item to be ob- 
served from Table 1 is that a given ma- 
terial can be arranged so that its ab- 
sorption characteristic may be varied. 
Velours, for example, when hung flat, 
have much less absorption per unit 
area, as shown in Fig. 11 than, if we 
drape or "bunch" a length of velour 
into an area one -half its flat length. As 
Table 1 indicates, we practically double 
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REVERBERATION TIME IN SECONDS 

Fig. 8. Reverberation time is the time, in seconds, taken for 
steady sound to be reduced to a millionth of its original level. 

the absorption. This, then, is a basic 
principle by which highly absorbent 
surfaces are obtained ... "amplify" a 
given absorptive area by providing a 
dimension in depth for more absorp- 
tion. 

Acoustical Tiles 

Most of us are familiar with those 
off -white squares of "sound absorbent" 
material widely used on the ceilings of 
public buildings. Such materials are 
known as "tiles" in the trade. Fig. 13 
shows some typical units of this type. 
The tiles are generally a foot square 
and may be obtained in several thick - 
nesses-e/4" being standard for home 
use. The tiles are made in a variety of 
materials and textures. Some are simp- 
ly rough surfaces with "cracks" or fis- 
sures apparent on the surface while 
others are of the perforated variety, 
some with evenly spaced holes and 
some with randomly spaced perfora- 
tions. 

Although an inspection of Fig. 10 
indicates that the absorption char- 
acteristics of these materials are 
roughly similar, the perforated variety 
has some advantages in absolute ab- 
sorption, especially in the mid- frequen- 
cy range, although the "curve" of ab- 
sorption is not as smooth as for the 
unperforated type. 

If such acoustic tile is to be applied 
for the purposes of reducing noise due 
to the human voice alone, as in restau- 
rants and offices, then the perforated 
material, with its accentuated mid - 
frequency absorption (where most of 
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the voice frequencies are found) is per- 
haps most suitable since the ear is 
especially sensitive in this area. 

If, however, we wish to absorb a 
fuller range of sound than that of the 
human voice, then the fissured mate- 
rial is preferable because of the 
smoother absorptive curve, although 
more of the material may be required. 
Moreover, as far as the home is con- 
cerned, the fissured or sculptured ma- 
terial will fit in with the decor better 
and look less "industrial" than the 
perforated variety. 

It is interesting to note that the rise 
in the absorption curve of these mate- 
rials roughly coincides with the fre- 
quency range where the stereo differ- 
entiating effect takes place. In the 
region above 300 cps, spatial differen- 
tiation becomes effective and separate 
speakers reproducing these frequencies 
are necessary for proper spatial per- 
spective. Thus the effectiveness of 
these sound absorbing materials rough- 
ly matches the frequency range where 
the stereo effect becomes discernible - 
making them eminently suited for 
acoustic adjustments and compensa- 
tion for stereo reproduction. 

Determining Reverberation 

To illustrate the application of the 
reverberation formulas in conjunction 
with the tables, let's choose a room 
with the typical dimensions shown in 
Fig. 12. In its bare, untenanted state, 
the room consists of a pine floor with 
the walls and ceiling of plaster, lime, 
and sand finish on metal lathing. The 

Fig. 10. Average absorption characteristics of representative acoustic files 
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Fig. I I. Here is a simple method of 
changing the amount of absorption in 
a typical listening room, as required. 

Fig. 12. This completely bare hard 
room will be too "live ", while the room 
will be too "dead" if completely pad - 
ded. Figures used are shown below. 

windows, of course, are of standard 
glass. We know 'intuitively how a loud- 
speaker would sound in this bare 
room, but just as a simple exercise to 
illustrate the use of our "mathematical 
tools," let us-put down some numbers 
that will provide the figure of (de)mer- 
it for this room. 

We are going to apply the reverbera- 
tion formula (T = .05V /A) previously 
discussed, which relates room volume 
to total absorption. To get total ab- 
sorption, we simply add up all the ab- 
sorption units of all the surfaces of 
the room by multiplying the areas of 
the various exposed surfaces by their 
respective absorption coefficients. In 
simple cases such as this, the absorp- 
tion coefficient for 512 cps is used. 
Thus, as indicated in Fig. 12, the floor 
has an area of 25' x 20' or 500 square 
feet. It is made of pine flooring which 
has an absorption coefficient of .09 (per 

subdued room (710 units) , there must 
be a happy medium. Without going 
through the calculations, but follow - 
ing the same general method, we find 
that if we drape only one -fifth of the 
area of each wall and carpet the floor 
we arrive at a total absorption of 357 
units (per the third calculation of Fig. 
12). This room, now re- adjusted to 357 
units, yields a reverberation time of 
.70 second. Although this figure is a 
little on the low side, it will insure a 
reasonable acoustic "liveness." 

The room should actually be a bit 
more on the live side because if you 
put a couple of upholstered settees in 
the room (at an absorption figure of 
5 units each) and sprinkle generously 
with seven or eight human beings (4 
absorption units each), the total ab- 
sorption will be gradually increased to 
approximately 400 units which will 
tend to pull down the reverberation 

Surfau Sq.Ft. X Abs. = Total Abs. 
Coeff. 

(512 cps) 

Floor 500 .09 45 

Ceiling 500 .06 30 

Walls 876 .06 52.6 

(2 @25X 10 =500) 4- (2(á20X 10 =400) 
=900 -glass (2 @3 X4 =24) =876 

Glass 24 .03 0.7 

square foot). Its total absorption is 
500 x .09' or 45 units. The "units" for 
the walls, ceiling; and windows are fig- 
ured in the same way on the basis of 
their areas and absorption coefficients. 
The absorption of the room totals 128 

128.3 units units and, as indicated in Fig. 12, the 
reverberation time becomes 1.95 sec- 
onds. Checking back to Fig. 9 we find 

7 = (.05 X 20X25 X 10) / 128.3 = 1.95 seconds 

Floor 
(carpeted) 

Ceiling 
(bare) 

Walls 900 

(draped & assuming 
windows covered 
by drapes) 

500 .37 185 

500 .06 30 

that this reverberation time is far too 
long for proper definition of sound in a 
room this size (5000 cubic feet). The 

.55 495 room will be too "live" which, of 
course, we knew from the start. 

Now let's go to the other extreme 
and drape all the walls (using a drape 

710 units which has an absorption coefficient of 
.55) and lay carpeting on the floor. The T = (.05 X 5000) / 710 = .35 second 

E 

46 

Floor 500 .37 i05 

(carpeted) 
Ceiling 500 .06 30 

(bare) 
Walls ISO .55 99 

(draped 1/s 

of area) 
Walls 720 .06 43 

(bare plaster 
trs of area) 

T = (.05 X 5000) / 357 = .70 second 
357 units 

second tabulation, Fig. 12, shows that 
the total absorption will now be 710 
units. Again applying our reverbera- 
tion formula we get .35 second, which 
we can see from Fig. 9 is far too low - 
much too dead -which we also prob- 
ably surmised from the excessive pad- 
ding added to the room. 

Somewhere between the completely 
live room (128 units) and the over- 

Fig. 13. Commercial 
acoustic tiles. (Al 
Soft fibers pressed in- 
to rigid, but acousti- 
cally soft mass with 
perforations to ab- 
sorbent body; also 
with surface absorp- 
tion. (B) Soft fibers 
pressed into rigid, but 
acoustically soft mass 
with surface cracked, 
or fissured, for added 
absorption. (C) Hard 
panel, such as Mason - 
ite, perforated and 
backed by thickness of 
absorbent material; no 
absorption by surface. 
(D) Same as (B) but 
with surface sculptured 
for decorative effect. 

properties of the room to near the 
lower "acceptable" limit. 

Altering the Room 

As just demonstrated, much can be 
accomplished in the line of altering the 
reverberation of a room by judi- 
cious application of various household 
materials, especially those in the dra- 
pery category. Thus, for instance, if 
one were to hang draw drapes across 
the four walls of a room (of the dimen- 
sions of the one given in Fig. 12) and 
kept the floor linoleum- covered, as in 
a playroom, the room could measure 
from 2.5 seconds with the drapes com- 
pletely retracted to .46 second with the 
drapes fully extended to cover the 
walls. With this type of arrangement, 
it would be fairly simple for the host 
to adjust his room to match the num- 
ber of guests: For a lot of people - 
open the drapes and expose the walls; 
for an intimate soiree -draw the 
drapes. On the basis that each adult 
is equivalent to 4 absorption units, one 
could "calibrate" the drapery draw- 
string in units of number of guests. 

ELECTRONICS WORLD 
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REFLECTIVE 
SURFACE 

SOUND RAYS ON THIS AXIS NIT, AND 
ARE ABSORBED BY ACOUSTICAL 
TREATMENT, ANO 00 NOT REFLECT 

SOUND RAYS ON THIS 
AXIS KIT REFLECTIVE 
SURFACES, BOUNCE BACK 
TO OPPOSITE REFLECTIVE 
SURFACE TO SET UP 
STANDING WAVE 

We may, of course, use materials 
which have been developed specifically 
for sound control, such as the acoustic 
tiles discussed previously. With these 
tiles we may control the room acous- 
tics more accurately and with smaller 
areas of material than with convention- 
al drapes, although combinations of 
tiles and drapes are practical. Tiles are 
especially useful when the room decor 
will suffer from an overabundance of 
drapery. Actually, the acoustic tiles 
may be quite decorative as well as 
functional and lend a clean, uncluttered 
look to the room. With the modern 
trend toward "airy" interiors, acous- 
tic tile may actually prove a boon in 
maintaining this feeling while con- 
trolling room acoustics. Many such 
tiles (especially the perforated ones) 
can be painted to create interesting 
decorative effects. 

One of the most important features 
of these tiles is that they enable us to 
treat ceilings as well as walls. Since 
the ceiling of a room comprises ap- 
proximately one -sixth of the room's in- 
terior surface, it represents a good 
sized area which cannot be treated 
other than with tiles. The ceiling cited 
in our example, 25 feet x 20 feet with 
an absorption coefficient of .06 when 
bare has only 30 absorption units but 
when covered with fissured acoustic 
tiles its absorption becomes 375 units 
-more than enough to take care of 
the whole room without treating the 
other areas. 

Undesirable Resonances 

Although this method of adjusting 
room acoustics in one grand stroke is 
fine for general noise abatement, it is 
not the best approach to the problem 
of musical acoustics control. The rea- 
son for this is that there may be room 
resonances set up between the sets of 
untreated parallel walls which can pro- 
duce quite disturbing effects to musical 
sounds reproduced within the room. 
Room resonances may occur when the 
dimensions of the room are close to the 
wavelength of the sound propagated in 
the room and are most prevalent in the 
low- frequency region. 

When the air within the listening 
room is energized by a sound source, 
the volume of air enclosed by the walls, 
ceiling, and floor may be driven into 
resonance at frequencies which coin- 
cide with the wavelength or half wave- 

Fig. 14. Absorbent 
material on one sur- 
face will inhibit a 

resonance condition 
between that surface 
and the opposite one. 
but will not pr t 
resonance from being 
set up between the 
other room surfaces. 

length separation of the walls. The 
very worst shape for a room, acousti- 
cally speaking, is a perfect cube be- 
cause all axes are of equal length and 
the room is highly excitable acoustical- 
ly and energetically resonant in all di- 
rections at the wavelength (and har- 
monics of it) which is equivalent to the 
spacing of the walls. In general, no 
room dimension should be close to a 
whole number ratio of another dimen- 
sion. For normal living rooms, you may 
consider that if the dimensions of your 
room are in the ratio of 1:1.25:1.58 
then your listening room will be rea- 
sonably immune to resonances between 
the three mutually perpendicular axes. 

Although there is usually nothing 

we can do to the dimensions of our 
rooms, the statement of the condition, 
as given, is important in that it allows 
us to allocate our sound absorbent ma- 
terial intelligently. For instance, if 
there should be a strong resonant con- 
dition between two highly reflecting 
walls, then even large amounts of 
sound absorbing materials on the floor 
or ceiling will not affect that particu- 
lar wall -to -wall resonance to any great 
extent. See Fig. 14. Thus the tech- 
nique of treating the ceiling only is not 
the answer to adjusting the room for 
music purposes. We must distribute 
the "treatment" in random fashion to 
include all surfaces in order to mini- 
mize reflections along all three axes. 
If we thus distribute the treatment 
throughout the room, not only will we 
minimize room resonance but we will 
improve and equalize the general sound 
diffusion throughout the room -a con- 
dition of considerable importance for 
stereo. 

Speaker & Listener Locations 

One of the prime considerations in 
setting up a room for music reproduc- 
tion -live or recorded -is that the 
sound source be located in a relatively 
"live" area so that the sound may be 
projected into the room. For mono- 
phonic applications, an undraped cor- 

(Continued on page 106) 

Table I. Absorption coefficients per square foot of some common materials are shown. 

FLOORS 
ABSORPTION COEFFICIENTS 

FREQUENCY (cps) 
128 256 512 1024 2048 4096 

Linoleum on concrete .02 .02 .03 .04 .04 .04 
Pine flooring .08 .09 .09 .10 .10 .09 
Carpet on r/s' felt .11 .14 .37 .43 .27 .25 
Cork slobs, polished .08 .08 .08 .19 .20 .21 

WALLS AND CEILINGS 

Brick wall, unpainted .02 .02 .03 .04 .05 .07 
Brick wall, painted .01 .01 .02 .02 .02 .02 
Poured concrete, painted .. .01 .01 .01 .02 .02 .02 
Wood veneer on 2 x 3 studs 

16' on centers .11 11 .12 .11 .10 10 
Plaster on hollow tiles .01 .01 .02 .03 .04 .05 
Plaster lime, sand finish on metal lath .04 .05 .06 .08 .04 .06 
Pine wood sheathing .10 .11 .10 .08 .08 .11 

Window glass .03 .03 .03 .02 .02 .02 

WALL FURNISHINGS 

Cotton Fabrics 14 oz. /yd. 
draped to Yz width .07 .31 .49 .81 .66 .54 
draped to % width .03 .12 .15 .27 .37 .42 

Velours 18 oz. /yd. 
flat .05 .12 .35 .45 .38 .36 
draped to Vs own width . .14 .35 .55 .72 .70 .65 

FURNITURE AND PEOPLE 

Upholstered mohair chair 2.5 3.5 4.5 4.5 4.8 5.0 
All wood choir 1.8 2.0 2.4 2.4 3.8 2.5 
Plastic covered chair 1.5 3.3 4.3 4.0 3.8 3.6 
Child standing 1.8 2.2 2.8 3.8 3.5 3.5 
Adult standing 2.5 3.5 4.2 4.6 5.0 5.0 
Adult in upholstered choir.. 3.0 4.0 4.5 5.0 5.2 5.5 
Woman in evening dress 1.8 2.0 2.3 3.6 3.6 3.5 
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Fig. I. "Pyramid" tip (left) and conventional tip tracing same record groove. 

The "Pyramid" Stylus 
/New playback stylus tip shape is said to produce less 

distortion and noise, plus less record and stylus wear 

EDITOR'S NOTE: The announcement of a "Pyr- 
amid" playback stylus has produced quite a 
stir of interest in the industry. Attaining, 
with precision, the contour specified requires 
skilled craftsmanship and minute attention 
to detailed tip shaping. This will add to the 
cost somewhat, although it may be worth- 
while if the performance of the new stylus 
comes up to expectations. More attention 
will also have to be paid to mounting anal 
tracking accuracy, but the requirements are 
not so strict that they cannot be met with 
present -day equipment. 

THE story of high fidelity is the story 
of pushing back limitations. With 
the advent of the single -groove 

stereo record, many new techniques 
and specialized equipment -all promis- 
ing improvements in some unique way 
-made their appearance. From among 
these techniques emerged one basic 
new requirement which, on the whole, 
is not too well understood by the gen- 
eral public. This was the recommen- 
dation for a much smaller needle tip 

radius to be used with the new type of 
phonograph pickup. 

The RIAA standards committee 
recommended a .0005 -inch radius with 
a top limit of .0007 inch. Even though 
the .0005 -inch radius is six times small- 
er than the stylus used to play 78's, it 
still introduces certain quality limita- 
tions in reproduction. Furthermore, 
such a diminutive size of point greatly 
limits the tracking force of the pickup 
with which it may be used. 

These are some of the problems 
which caused Fidelitone, Incorporated 
to sponsor the development of the 
pyramid- shaped diamond stylus which 
is to be described. 

The underlying principles relating 
to the reproduction of the stereo rec- 
ord (single -track variety) establish 
conditions which produce more distor- 
tion than the conventional monophonic 

Fig. 2. Plan and sectional views of cutting and conventional 
hemispheric playback stylus in a laterally modulated groove. 
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SECTION AA. SECTION BB 

CUTTING STYLUS 

CROSS SECTIONS 

I MIL PLAYBACK STYLUS 

type of lateral modulation. The limi- 
tation is not built into the record itself 
but is inherent in the playing back of 
these records using the same size 
needle tip radius. This, then, becomes 
the basis for making the point radius 
smaller so that distortion will not be 
increased over that experienced with 
mono discs. 

It is not practical to market a round 
stylus with a radius smaller than .0005 
inch because the problem of wear is 
almost insurmountable. The reason 
behind this is that reducing the stylus 
tip radius increases, conversely, the 
contact pressure per unit area of the 
stylus in the groove. This, of course, is 
providing the pickup weight remains 
the same. This contact force goes up 
in inverse proportion to the contact 
area or linear dimension squared. So 
the stylus tip change, from .001 inch 

Fig. 3. Plan and sectional view of cutting and the new "Pyra- 
mid" tip playback stylus in a laterally modulated groove. 

CUTTING STYLUS 

SECTION AA a BB 

1 + 
CROSS SECTIONS 

PYRAMO PLAYBACK STYLUS 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


for monophonic microgroove to .0005 
inch for stereo recordings, as recom- 
mended by the RIAA committee, 
means that pressure per unit area on 
the vinylite record increases four times 
with a concomitant increase in wear. 

The only way to offset this wear is 
to reduce tone -arm tracking weight by 
one quarter. If a stereo pickup can be 
made to track at one gram where the 
monophonic version needed four grams, 
we are holding our own with regards 
to wear. Thus far, however, experi- 
ence has shown that stereo pickups 
generally require a little more needle 
force, to make them work properly, 
than do monophonic cartridges. 

What is needed, then, is a stylus 
which is designed to overcome the in- 
herent weaknesses of the conventional 
hemispherical point. To get a better 
picture of the problem, it is first neces- 
sary to point out some stylus limita- 
tions. 

Stylus Limitations 
Basically, most distortion problems 

as well as wear arise because the 
groove is made with a triangular - 
shaped, sharp -edged cutter while the 
recording is played back with a smooth, 
rounded -tip needle. This seems logical 
enough since the sharp edges of the 
cutter are needed to cut and the 
smooth roundness of the playback 

Fig. 4. Enlargement of new stylus in groove. 

stylus is needed to follow the groove 
and avoid cutting. 

Just as long as the formed groove 
remains straight, or nearly so, this 
premise holds true. The trouble comes 
when the cutting stylus is required to 
"wiggle" violently when recording 
high -level, high- frequency program 
material. This is when the sharp -edged 
cutting stylus, in its lateral gyrations, 
forms a groove of many changing di- 
mensions in width and steepness of 
side walls (Fig. 2, Section BB). This 
stems from the shape of the cutter 
which is formed to provide a flat rather 
than a round cutting area and has a 
trailing 45 degree clearance angle 
which only follows the sharp fiat front 
plane doing all of the work. 

A round- tipped stylus tracing such 
a groove is lifted at narrow points in 
February, 1960 

the groove (compare Section C -C with 
A -A in Fig. 2) . At maximum excur- 
sion or "corners" of such modulation, 
the round stylus will again settle back 
into the groove in a normal manner. 
This up-and -down motion caused by a 
round- tipped stylus tracing heavy 
lateral modulation is known as "pinch 
effect." This "pinch effect" occurs to 
some degree twice each cycle for each 
recorded frequency on the disc. The 
greater the recorded modulation ve- 
locity, the greater this lift effect, up to 
the point where the modulation sine - 
wave equals 45 degrees, which should 
be the high limit created by the 45 
degree trailing angle of the cutting 
stylus. The amount of lateral modula- 
tion needed to push the momentary 
groove angle up to 45 degrees depends 
on the frequency and the speed of the 
groove under the stylus. Such severe 
conditions are most often encountered 
near the inside grooves of the record. 
This is where the lower groove speed 
past the stylus can exactly equal the 
modulation velocities; thus satisfying 
the condition for a 45- degree sine wave. 

Suffice it to say that reducing the 
contact radius on the stylus reduces 
the "pinch effect" in the groove up to 
the limit where the bottom radius in 
the groove equals the stylus radius 
tracing it. 

Of even greater importance, how- 
ever, is the way the stylus contact 
radius fits into the peak radii of the 
modulation or the "corners" as pre- 
viously described. On lateral modula- 
tion (as exemplified by conventional 
monophonic recordings), when the con- 
tact radius of the reproducing stylus 
exactly equals the radius of the "cor- 
ners" of the modulation, over 30 per- 
cent odd harmonic distortion is being 
generated. When this same condition 
occurs on stereophonic recordings, 
over 50 per -cent harmonic components 
are produced. 

Here, again, we can understand why 
the smaller radius (contingent with 

satisfying the proper needle force per 
unit area) generates lower values of 
harmonic distortion. This re- enforces 
the RIAA recommendation of a .0005 - 
inch radius stylus for stereo records. 

We must also point out that har- 
monic distortion is aggravated by the 
recording equalization characteristic. 
It is a "velocity" rather than an am- 
plitude effect. Pre -emphasis above 
2000 cps (RIAA curve) will increase 
the value of generated distortion in 
this higher frequency region. 

One additional point before conclud- 
ing this discussion on "pinch effect" 
and that is the fact that it is possible 
to design monophonic pickups to have 
less sensitivity to vertical "pinch ef- 
fect" motion. This is not possible with 
stereo pickups. Vertical movement of 
the stylus now has to be used so it is 
no longer possible to "dispose of it 
harmlessly." Each 45- degree move- 
ment found on the stereo recording 
can be divided into part lateral, part 
vertical. Where left and right channels 
contain identical program material 
(where the original sound originated 
from a central position) the lateral 
parts add and the vertical parts cancel. 
For sound coming from any other posi- 
tion, there is some vertical movement 
to represent its "location." Therefore, 
vertical "pinch effect" becomes even 
less tolerable. 

Now for a solution to these stylus 
limitations. 

A Solution 
If the playback stylus could be made 

the same shape as the cutter stylus, the 
problem could be solved. The alterna- 
tive, which is commonly accepted, is 
to reduce the stylus tip radius, without 
changing record groove parameters. 
The groove, however, must be sharp 
enough in the bottom to prevent the 
smaller radius tip from touching bot- 
tom since this condition could be ob- 
jectionable. Here, again, the limitation 

(Continued on page 144) 

Fig. 5. Average reduction in distortion relative to values generated by tional 
I -mil and 7 -m'I styli for maximum and normal modulation conditions and groove 
velocities that are found on a conventional I2 -inch stereophonic phonograph record. 

DO 

90 

.../ ... i 
80 

70 
85 

60 

50 

40 

40 

30 

20 

0 

PYRAMID 
RANGE 

10 

> 

0 
.72 .7 6 

`CONTACT RADIUS OF 
.001 IN. RADIUS STYLUS 

5 .4 ¡` .3 .2 

T 
I CONTACT RADIUS OF 

`CONTACT RADIUS OF 0005 IN. RADIUS STYLUS 
.0007 IN. RADIUS STYLUS 

STYLI CONTACT RADIUS (MILS) 

o 

49 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


HENEVER we visit our electronic 
parts distributor, we pass a large 
display rack full of neatly labeled 

bottles and cans. Often there are sev- 
eral such shelves and it seems that the 
great variety of bottles, jars, and cans 
would be more suitable on the prescrip- 
tion counter of a drugstore. This array 
of chemicals appears bewildering most- 
ly because of the many different names, 
types, and uses advertised on their 
labels. 

Actually most of these chemicals fit 
into one of three main categories. They 
are usually cements, lubricants, or 
cleaners. Some of the cements may 
also serve as insulators, and some 
cleaners may contain a lubricant, but 
the three main categories still hold. A 
fourth "miscellaneous" category could 
be set up to cover such specialty items 
as enamel -wire stripper and non -slip 
compounds for dial cords. Paints and 
finishes are not properly "radio chem- 
icals," since they are used even more 

widely in other industries and are also 
sold in painting supply and hobby 
stores. 

Category one, glues and cements, 
ranges from such specialized types as 
Bakelite cement to such commonly 
used glues as rubber cement. Category 
two is made up of many different types 
of lubricants and, just as in the case of 
the cements, the selection of the 
right one for each job is extremely im- 
portant. In category three we have 
included the different cleaners and 
solvents, and here the damage due to 
application of the wrong chemical can 
be considerable. 

We would hardly solder a .001 -/Lf. 
capacitor in place of a .1 -µf. unit; the 
choice of the correct chemical can be 
just as important. Most of our readers 
are familiar with the system of elec- 
trical values and understand the 
difference between resistance, capaci- 
tance, and inductance, but relatively 
few also understand the basic chemical 

These preparations are invaluable, 
but you should know their limitations as well 

as their uses and how to pick the right one. 

By WALTER H. BUCHSBAUM 
Industrial Consultant, ELECTRONICS WORLD 

differences that determine the need for 
a particular glue, lubricant, or cleaner. 
This is not the place for a review of 
chemistry, but it is not necessary that 
one be a chemist in order to choose the 
right materials. The technician only 
needs to know a few fundamentals in 
order to pick the right compound for a 
particular job. 

Properties of Cleaners 
Obviously the most important prop- 

erty of any liquid that we use for 
cleaning is its ability to dissolve and 
remove the substance to be taken off. 
This depends to some extent on what 
the "dirt" is and from what surface we 
want to remove it. For example, if we 
want to remove a splash of paint, we 
may use a common paint thinner. 
However, if the offending spot rests on 
a plastic surface, this thinner could 
attack the plastic as well, producing an 
"etched" spot that may be as bad as the 
original paint spot, or worse. 

Know 
Your 

Electronic 
Chemicals 

PART 

TUNER 
CLEANER 

6 
caws uo ...c 
Motu room v0. e 

CAN'T SP ' 

CAN'T EVAr 

fNw ERGfNJ 
AC1/ON 

RTIIINERS. 
R'GONTROLS 

W 

Elinened for turns 

The choice of a par- 
ticular cleaner may 
be decided as much 
by the package as by 
the contents. For ac- 
cessibility to some 
spots, a spray can 
with tube attached 
(A, BI may be nec- 
essary. Spraying 
over a more gene- 
ralized area (CI 
may be preferred in 

other cases. A free 
fluid ( D) that can 
be swabbed on may 
be the choice for 
other surfaces. 
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The term "cleaner" covers e wide 
variety of completely different prep- 
arations, chemically speaking, that 
are intended for different applica- 
tions and are not interchangeable. 
Tuner cleaners (preceding page) 
are usually of the same type as gen- 
eral volume -control and contact 
cleaner (A and B, to the right). These 
two Types are therefore generally in- 
terchangeable. Picture -tube and 
glass cleaners (C) are another group 
entirely. Other classes include prep- 
arations for cleaning the magnetic 
heads of tape recorders, paint -type 
thinners, and household detergents. 

o 
OISE" 

TV TUBE 

AND 

ASS (LEAVE 

vans v "r0 
:AWG,CS ¡M¡'jYV:r:f. 011Cí5. pv1.(, 

We can see that the first considera- 
tion is to match the cleaner or solvent 
to both the dirt and its base. Another 
important consideration is the volatil- 
ity, toxicity, and flammability of a 
particular chemical: in other words, 
how dangerous it is to use. What pre- 
cautions must we take ? Unfortunately 
many cleaners and solvents suffer 
from one or the other of these limita- 
tions. The outstanding exceptions are 
soap and most household detergents. 
Strange as it may seem, a good deter- 
gent and warm water, properly applied, 
can perform a great variety of cleaning 
chores around a service shop. Many 
technicians prefer to use detergent or 
soap with warm water for cleaning 
picture -tube screens and face masks, 
although window cleaning fluid and the 
special "anti- static" preparations work 
very well. 

In choosing cleaning agents for 
electronic service work, we must also 
consider their electrical properties, 
such as the advantage of cleaning a 
picture tube with a material that will 
reduce the static charge on the glass. 
This charge is responsible for attract- 
ing much dirt. In cleaning the contacts 
of a TV tuner, we want to make sure 
that the cleaner either leaves no in- 
sulating residue or else that the film 
left after the cleaner evaporates will 
be electrically conductive. A cleaning 
agent used to clean printed- wiring 
boards, on the other hand, should leave 
no film at all. 

Most of the cleaners and solvents 
that are sold at electronic parts dis- 
tributors are specifically designed to 
handle a certain job. We find cleaners 
for magnetic recording heads, contact 
cleaners, potentiometer cleaners, pic- 
ture -tube glass cleaners, speaker -cone 
cement, solvents, and so on. Few serv- 
ice shops carry every one of these 
materials in stock and frequently one 
of these cleaners is called on to do a 
job for which it was not intended. 
Knowing some of the properties of a 
cleaner helps us decide if it is safe and 
worthwhile to apply a particular chem- 
ical. 

February, 1960 

Some cleaning agents, such as alco- 
hol, are very inflammable and burn 
even at relatively low temperatures. 
Others give off fumes that may tend to 
become dangerous. A few leave "dry- 
ing spots" behind as they evaporate. 
Most of these troubles are avoided by 
the specially prepared cleaners sold 
through electronic parts jobbers, but 
even there the wrong application can 
be troublesome. 

We know of a service technician who 
used the thinner intended for poly- 
styrene "dope" as an all- purpose clean- 
er. It worked well cleaning grease spots 
off a chrome -plated audio amplifier 
chassis. TV tuner contacts could also 
be cleaned with it. However, when he 
used it to clean the head of a tape re- 
corder, trouble started. The felt pads 
that hold the tape against the head 
were soaked through with the thinner 
and, after a few hours, they fell off. 
New pads were glued on and the re- 
corder was delivered. However, a few 
drops of glue had been used to lock the 
head alignment screws in place, and 
this glue was loosened by the thinner. 
Within a few weeks the recorder was 
returned by the unhappy customer be- 
cause of "weak sound." 

It was found that the head alignment 
was off. By that time the technician 
had a small stock of the most frequent- 
ly used cleaners and other chemicals so 
that he could be sure that the right ma- 
terial was used each time. 

Contact Cleaners 
Probably 50% of all troubles in po- 

tentiometers, switches, and tuners are 
due to dirty contacts. It is therefore 
not surprising that a host of specially 
prepared cleaning agents is available 
just for this purpose. General Cement's 
"De- Ox -Id "; Walsco's "No -Ox "; "Quiet - 
role"; Electronic Chemical's "No- 
Noise"; "Hush "; and a number of simi- 
lar preparations are all specially 
designed to deal with the contact clean- 
ing problem. They all operate effective- 
ly on contacts and potentiometers, but 
should not be used for cleaning glass, 
printed- wiring boards, or other exterior 

surfaces because they leave a residue. 
Our readers may ask at this point 

what is so special about contacts that 
they require a particular chemical? 
Could we not use carbon tetrachloride 
or alcohol ? The answer is that these 
simple cleaners could be used. For that 
matter, even soap and water would 
have some effect. However, to avoid 
deterioration of the contacts, a special 
preparation is better. Most switch and 
tuner contacts are either solid coin 
silver or are at least heavily silver 
plated. Silver oxidizes, as is apparent 
by the black coloring that develops on 
it. The oxidized film is a poor electri- 
cal conductor. When even small cur- 
rents are switched through these con- 
tacts, some arcing is inevitable, and 
this promotes further oxidation. Even- 
tually the contacts become intermit- 
tent. 

In addition to the oxidation of the 
contact surface there is mechanical 
wear. If the contacts are lubricated to 
avoid this wearing process, the lubri- 
cant gets saturated with dust until a 
gritty mixture clings to the contact 
area. This actually accelerates wear. 
From this description we see that a 
cleaner should really do several jobs. It 
must dissolve the lubricant and wash 
away the dirt. Then it must be able to 
dissolve the oxidized coating. After 
that the contacts should be clean, and 
now lubrication is needed. Many of the 
prepared contact cleaners leave a film 
behind that serves to lubricate the 
wearing surfaces. To maintain good 
electrical contact, this film should be 
conductive. 

Irrespective of the type of cleaner 
used, the applicator is important. Nev- 
er, never, under any circumstances 
should contacts be scraped with a 
metal instrument. Scraping can not 
only remove dirt and oxide but can also 
damage the silver plating and wreck 
the wearing surface. The same goes for 
the practice of using sandpaper. This 
habit stems from the early days of 
electricity when copper contacts were 
used. In practically all electronic 
switches, silver or (on more expensive 
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items) rhodium contacts are used: 
these should be cleaned only with 
chemicals. The best way of applying 
a cleaner is by using a fine artist's 
brush, cleaning tissues held in tweez- 
ers or -the simplest -"Q- Tips" (cotton 
pads wound on small wooden sticks). 

The most effortless way to clean TV 
tuner contacts is to apply the cleaning 
agent without removing the chassis. 
This is often possible if we use one of 
the special cleaning agents that is 
available in a spray can, with a special 
nozzle or injecting needle. The clean- 
ing agent is sprayed directly into the 
contact area and, since the agent con- 
tains a conducting lubricant as well as 
a cleaner, noisy contacts are usually 
"quieted down." In a similar manner, 
noisy volume controls can be cleaned 
by forcing the liquid cleaner in through 
the shaft bearing. Whenever such a 
"quickie" method is used, it is impor- 
tant that the contacts be moved in both 
directions to clean and lubricate all 
surfaces properly. A TV tuner should 
be switched through all channels at 
least four or five times, and a potenti- 
ometer should be turned at least as 
often, from one extreme of its rotation 
to the other. 

Basic Cleaners 
The technician who is a long way 

from a well -stocked parts supplier and 
who finds himself suddenly out of the 
needed cleaning agents can resort to 
a number of common cleaning materi- 
als that can be adapted to fill almost 
any need. Some of these are to be 
found in most homes so that when a 
house call is made, one can sometimes 
obtain them from the efficient house- 

wife (poor practice, of course, except 
in an emergency). 

A list of some of these cleaners with 
their recommended use in electronic 
work is shown in Table 1. Remember 
that, unlike the preparations obtain- 
able through a regular electronic sup- 
ply house, the strength and purity of 
these items is usually unknown. They 
may therefore be unsuitable for a par- 
ticular use. A review of these common 
cleaning agents shows that most of 
them are suitable only for general 
cleaning of chassis, picture tubes, and 
cabinets. The specific requirements 
for contact or potentiometer cleaners 
are not met by any one of them. Two 
items, gasoline and paint thinner, are 
not recommended for electronic work 
because they are dangerous and not 
really suitable for any application. 
Both have a tendency to leave a film 
that often contains chemically active 
residues. 

Most rubbing alcohol is simply de- 
natured alcohol with possibly some 
aromatic ingredient added. This can be 
used for cleaning off grease. Occasion- 
ally the alcohol is mixed with mint or 
other oils, and the latter can then leave 
undesirable residues. It is usually 
safest to try a questionable cleaner out 
first on a sample spot, a small area not 
normally visible, or on a piece of dirt 
scraped from the area we want to 
clean. If the reader finds himself with- 
out a good contact cleaner he can use 
alcohol or carbon tet to remove the 
dirt first, provided that the contacts 
are accessible enough to be wiped with 
a "Q -Tip" or similar wiper. Then a 
mild silver polish can be applied care- 
fully and quickly removed. This takes 

Table I. Many chemicals that do not have to be purchased as special prep- 
arations are useful. They are listed here, with applications and limitations. 

CLEANER DISSOLVES USE ON REMARKS 

Acetone Lacquer, paints, 
grease 

Chassis, contacts, glass Attacks some plastics, 
leaves slight film 

Alcohol Grease, oils, rosin Chassis, contacts, 
plastics, solder joints, 

recorder heads 

Inflammable, leaves 
very slight film 

Ammonia Grease, grime Chassis, picture tubes, 
glass, plastics 

Use only in mild solution 
in warm water 

Benzene Grease, oil, wax Chassis, only some 
plastics (use sparingly) 

Inflammable, some fumes 

Carbon tat Grease, oil, wax Chassis, glass, plastics. 
non -waxed parts 

Toxic fumes, leaves film, 
extinguishes fire 

Detergents Grease, grime Plastic cabinets, glass, 
picture tubes 

Use only mild solution 
in warm water 

Gasoline Grease, oil, 
some paints 

Not recommended for 
electronic work 

Inflammable, fumes 

Lighter fluid Grease, oil, 
wax, rosin 

Chassis, plastics, 
contacts, solder joints 

Inflammable, leaves 
visible film 

Paint thinner Paint, g 
wax, oils 

Not recommended for 
electronic work 

Inflammable, fumes 

Silver polish 
(water soluble) 

Oxidation Silver contacts Apply lightly and remove 
residue before lubricating 

Turpentine G , oil, wax, 
paint 

Chassis, glass. 
some plastics 

Inflammable, leaves film 

Window cleaner Grime, dust Glass, plastics Some types leave a 

light film 
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care of the oxidation -but it is impor- 
tant that any residue of the silver pol- 
ish be completely removed. This can be 
done either by rinsing the area with 
water and drying it off with air pres- 
sure, or by using alcohol again. Next, 
the contacts should be lubricated, but 
never with machine or household oil. In 
the absence of a good contact lubricant, 
"Crisco" or a similar vegetable shorten- 
ing can be used in an emergency. Be 
careful not to use too much and apply 
the shortening only to the contact area. 

Such "homey" cures may come in 
handy when a noisy TV tuner is en- 
countered, but they cannot be used 
easily on a potentiometer. Unless we 
are willing to disassemble the pot, the 
only remedy, short of replacing it, is to 
use one of the specially prepared clean- 
ers. Most of these chemicals are sold 
with either a long, thin nozzle or needle 
with a pressure can, or else a special 
plastic nozzle that fits over the shaft is 
provided. These applicators help to get 
the cleaner directly to the moving con- 
tact area where the trouble really is. 

Recording Head Cleaners 

A whole group of special- purpose 
preparations is available for cleaning 
magnetic recording heads. Here the 
cleaning agent must remove the iron - 
oxide deposits that collect at the head 
and should leave a lubricating film to 
reduce tape wear. At the same time, 
the cleaner should not be damaging to 
the felt pads or the cement that holds 
them. It should not attack the plastic 
material of the recorder case, the epoxy 
which is usually part of the head, nor 
should the film left by the cleaner be 
harmful to the tape itself. 

Magnetic head cleaners offered by 
parts jobbers under various trade - 
names all fulfill these requirements. 
Some cleaners like E. L. Hern's "X- 
Sol," are available with a cotton wick 
that can be inserted into the tape 
mechanism and pulled through just like 
the recording tape. This makes for a 
very simple yet effective cleaning pro- 
cedure. The wick is squeezed out auto -. 
matically when it is returned to the 
bottle and, after a while, the collection 
of iron oxide at the bottom of the bottle 
signals that it is time to get another 
bottle. 

Conclusion 
A little understanding of the basic 

chemistry of cleaning agents is helpful 
for anyone who services electronic 
equipment. Common household clean- 
ers can be used for some jobs and can 
often serve, in a pinch, when the right 
chemicals are not available. The spe- 
cially prepared cleaners still give the 
best results. For switches, tuners and 
any other contacts, a special contact 
cleaner that also deposits a lubricating 
film should be used whenever possible. 
For noisy potentiometers, a special 
cleaner and applicator are a necessity. 
For cleaning the delicate and expensive 
heads of magnetic tape recorders, only 
a prepared magnetic head cleaner 
should be used. 

(Concluded next month) 
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By 

JOHN A. KIRK 
W3CRe 

Simple Improvements For 
Short -Wave Receivers 

THE performance of many low- and 
moderately priced communications 
receivers can often be improved by 

simple, inexpensive modifications. It is 
the purpose of this article to describe a 
few of these modifications for which 
the need is widespread. 

Series Antenna Capacitor 
For amateur c.w. operation of a low - 

priced (no r.f. stage) communications 
receiver using a longwire antenna, a 
variable series antenna capacitor is a 
valuable aid. The usual antenna coil 
design in such receivers will give good 
results with a short antenna but pro- 
duces effective antenna overcoupling 
with a longwire. Blocking and fre- 
quency pulling by strong, undesired 
adjacent -channel signals make evening 
operation a nightmare. However, the 
longwire is very desirable from the 
standpoint of DX reception, particular- 
ly in the daytime. 

The solution to the antenna coupling 
problem on receivers such as the Halli- 
crafters S -38, National SW -54, and 
Heathkit AR -3, is the installation of a 
variable series antenna capacitor of 
approximately 140 micromicrofarads. 
When severe interference occurs, the 
capacity may be reduced to the point 
where the signals become clear and 
distinct. Retuning then permits copy- 
ing of signals which, in many cases, 
would have been lost in QRM. As ca- 
pacity is reduced, the effective antenna 
coupling is reduced, r.f. selectivity in- 
creases, image ratio is improved, and 
strong signal amplitude reduced to an 
acceptable level at the mixer grid. 
While the addition of a series variable 
capacitor is not as beneficial to the 
more expensive, r.f.-stage-equipped re- 
ceiver, it will nevertheless be found 
very worthwhile even with such equip- 
ment. 

Typical series variable capacitor in- 
February. 1960 

stallations are quite simple to make. 
The capacitor employed is a 140 -µµf. air 
trimmer with one end plate bent over 
at the tip so that at full mesh the ca- 
pacitor may be shorted to make direct 
contact from the antenna to the re- 
ceiver's antenna terminal. Each an- 
tenna trimmer of the receiver should 
be peaked near the high- frequency end 
of its respective band with the series 
variable capacitor at approximately 
half mesh when using a longwire an- 
tenna. Then, in the presence of strong, 
undesired adjacent -channel signals, if 
the series variable capacity is reduced, 
the r.f. tuning sharpens and is peaked 
for optimum performance. At full or 
nearly full mesh, due to the effective 
antenna overcoupling, receiver r.f. 
trimmer alignment is broad and non- 
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Fig. I. Noise limiter for S -38 receiver. 

Fig. 2. Audio limiting for 
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Inexpensive circuit changes 
to increase the performance 
of many low and moderately 
priced communications sets. 

critical in most normal operating 
conditions. 

Amplitude Noise Limiter 
While an effective noise limiter is a 

very useful feature on any communica- 
tions receiver, many of the lower - 
priced sets do not incorporate one. 
Noting that the Hallicrafters S -38B 
had its 12SQ7 diodes paralleled, it was 
decided that one of these tubes could 
be put to better use as a noise limiter 
(especially after it was found that re- 
ceiver performance was unaffected if 
one diode was disconnected). Since the 
"send -receive" switch is never used by 
the operator of this particular receiver, 
a "no -cost" modification was possible. 
The two leads of the "send- receive" 
switch were removed, soldered to- 
gether, taped, and dressed down near 
the chassis. The lead connecting the 
12SQ7 diodes together was clipped and 
the diode (pin 5) thus isolated was 
connected to one contact of what was 
the "send-receive" switch. The other 
switch contact is connected to the grid 
of the 50L6 (pin 5). When the switch 
is closed (placed in the "receive" posi- 
tion), the diode is connected to the 
50L6 grid. Limiting occurs with signals 
even smaller than 0.1 volt at the 50L6 
grid. Refer to Fig. 1 for the simple 
circuit modification. 

If it is desirable to retain the "send- 
receive" switch function, an ordinary 
toggle switch may be mounted at some 
convenient place on the receiver panel 
and wired as described. Where the re- 
ceiver does not have an unused diode 
which can be employed as a noise 
limiter, a 6C4 tube may be added under 
the chassis. Pins 5 and 6 are tied to- 
gether permitting the grid and plate 
to act as a diode plate and cathode pin 
7 connects to ground. On series fila- 
ment a.c. -d.c. receivers, filament pins 

(Continued on page 145) 
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Fig. I. Oscilloscope displays obtained 
(A) when sweep rate (f.) and resonant 
frequency of the tank (f.) are equal, 
(B, C) when f, is a subharmonic of f 
and (D) when f. is greater than f.. 

The Scope aA a Resonance 
and LC Tester 

By A. A. MANGIER! 

THE MODERN oscilloscope is re- 
garded by many as the most versa- 
tile of test instruments. Few people 

claim to know all the uses to which it 
may be put. New uses are always 
being suggested. The possibility of 
measuring resonance with the oscillo- 
scope was investigated because a con- 
venient method of checking low -fre- 
quency tanks, in the range of 1 to 200 
kilocycles, was needed. Popular devices 
normally used to measure resonant fre- 
quencies, like grid -dip meters, do not 
generally extend below 300 kc. As for 
unknown values of an inductance or 
capacitance, they can be found by 
resonating them against known com- 
ponents. 

The method worked out was that of 
exciting a parallel connection of L and 
C with the saw -tooth output from an 
oscilloscope. Circuit connections for the 
technique are shown in Fig. 2. The 
saw -tooth voltage (E,) is applied to the 
LC network and an output voltage 
(E,) is taken from the tank for appli- 
cation to the vertical input of the oscil- 
loscope. Isolation resistors R, and R, 
are not critical: values anywhere from 
50,000 to 250,000 ohms are satisfactory. 

Theory of Operation 
A saw -tooth wave is an excellent 

source of a broad band of frequencies. 
In addition to its fundamental, it con- 
tains a sequence of usable odd and even 
harmonics of progressively smaller am- 
plitude. The parallel LC circuit will 
exhibit a characteristically high im- 
pedance at its single frequency of 
resonance. 

We may understand behavior of the 
circuit if we first think of the saw - 
tooth wave, E,, as a pulse that shock - 
excites the tank circuit. This results in 
a damped, transient oscillation, E,. The 
frequency of oscillation is determined 
by the LC tank and the damping by the 
"Q" of the circuit. 

We will call the fundamental sweep 
frequency or repetition rate of the saw- 
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Test flybacks, check resonance, measure inductance 
or capacitance with two resistors and your scope. 

tooth waveform f, and the resonant 
frequency of the LC circuit f,. If the 
sweep- frequency controls of the scope 
are adjusted so that these two are 
equal (f, =f,), the oscilloscope pattern 
will resemble Fig. 1A, displaying one 
cycle of oscillation. If the sweep fre- 
quency is one -half the resonant LC fre- 
quency (f.= f, /2), a two -cycle display 
(Fig. 18) results, with the second cycle 
smaller in amplitude than the first. 
With f. much lower than f, (f.= f. /10), 
the damped oscillation of Fig. 1C re- 
sults. If the sweep frequency should 
differ from the resonant frequency in 
the other direction -that is, if f. should 
be greater than f the waveform col- 
lapses as shown in Fig. 1D. 

If f, is unknown, how can we deter- 
mine when sweep frequency f. is cor- 
rectly set to it? This is done simply by 
adjusting the sweep frequency while 
observing point A in Fig. 1A. This 
point will extend and retract vertically 
as we sweep through the resonant fre- 
quency. The point of maximum exten- 
sion (maximum pattern height) occurs 
when f, =f,. Similarly, when we sweep 
f, gradually through f. /2, point A ex- 
hibits like behavior, but with reduced 
amplitude. During normal adjustment, 
point A will also seem to move from 
side to side, and the retrace line (B -C) 
will move up and down. These effects 
reflect the gradual shifting of phase 
between E, and E. 

Calibration 
To apply the technique, we must ob- 

viously calibrate the sweep frequency 
controls of the oscilloscope. Where the 
fine -frequency control is not marked 
with a subdivided scale, a dial plate 
with a hundred divisions may be fixed 
in place behind it. An audio or other 
low- frequency oscillator may be used. 
Connect the oscillator output to the 
vertical terminals of the oscilloscope 
and, for each frequency at which cali- 
bration is made, adjust the scope con- 
trols to obtain a single -cycle display. 

ELECTRONICS WORLD 
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During calibration, keep the sync - 
amplitude control of the scope adjusted 
to its lowest usable setting. This pre- 
vents excessive "pulling" of the sweep 
frequency and permits the greatest 
possible accuracy. During actual reso- 
nance and LC tests. the sync -amplitude 
control is set to zero. Despite the fact 
that the multivibrator of the scope's 
sweep generator will be free- running 
with no sync. its stability will be ade- 
quate in most cases. Nearly all oscillo- 
scopes today, including some less ex- 
pensive ones, use some form of voltage 
regulation, insuring a reasonable 
amount of frequency stability. 

Arbitrary markings rather than ac- 
tual frequencies should be marked on 
the scope panel. Actual calibration 
frequencies should be plotted on graph 
paper. In this way, a separate curve 
for each position of the coarse frequen- 
cy control can be made up, and all 
curves may be plotted on the same ref- 
erence sheet. Semi -log graph paper 
was found to be most practical. 

Resonance Testing 

To determine the resonant frequency 
of a parallel circuit, connect it to the 
oscilloscope as shown in Fig. 2, and ad- 
just sweep frequency to obtain a single - 
cycle display while maximizing pattern 
height. Resonant frequency may then 
be read from the calibration curve. 

Conversely, to adjust an LC circuit 
to a particular frequency, set the scope 
controls to that frequency and manipu- 
late the value of either L or C to pro- 
duce the characteristic pattern. The 
direction in which the parallel combi- 
nation is off may be determined by 
comparing the shape of the initial pat- 
tern observed with those in Fig. 1. 

One practical application of the 
method has been in testing flyback 
transformers, by measuring their self - 
resonant frequency. With the TV re- 
ceiver de- energized, connect the high 
end of the flyback transformer to the 
oscilloscope through the two isolation 
resistors, as shown, and connect the 
low end of the transformer to the 
scope's ground terminal. This se'f- 
resonant frequency will vary consider- 
ably from one type of set to another, 
depending on design of the transformer 
itself and differences in circuit loading. 
It will help to record the normal fre- 
quency for each type of circuit design 
encountered for later comparison. 

In testing the flyback circuit of a 
suspected receiver, moderate deviation 
from the normal frequency may be ex- 
pected due to manufacturing toler- 
ances. However circuit defects, such 
as open or shorted windings and 
cracked or loose cores, will result in a 
marked change in inductance and 
therefore a large change in resonant 
frequency. Is it also possible, as in 
other flyback testing techniques, to 
unload the transformer gradually by 
disconnecting associated components 
one at a time to localize a defect. 

Measuring Capacitance 
We can determine the value of an in- 

ductor or capacitor in a tank circuit if 
February. 1960 

the resonant frequency and the value 
of the other component in the LC corn - 
bination are known. Of the two meth- 
ods available for measuring capaci- 
tance, the greater accuracy and sim- 
plicity of one of them makes it the 
strongly preferred technique. In addi- 
tion to one (or more) inductor chosen 
as a standard reference, it relies on 
calibration against several known ca- 
pacitors. A capacitor decade box or a 
sequence of other accurate capacitors 
will serve. 

Using the arrangement of Fig. 2, 
each of the capacitors is connected in 
turn across the reference inductor. The 
value of the latter need not be known 
exactly. With each capacitor, the 
scope's f. is adjusted to equal f,. A 
sheet of graph paper is then used to re- 
cord the position of the sweep- frequen- 
cy controls for each known value of 
capacitance, and a curve may be 
plotted from these individual readings. 
Calibration in terms of sweep frequen- 
cy is not necessary. 

To measure an unknown capacitor, 
connect it across the reference induc- 
tance in the test circuit and adjust the 
sweep frequency for resonance. The 
value of C may then be found by direct 
reference to the calibration curve. 
Neither the sweep frequency, the exact 
value of the inductor, nor any other 
characteristics of the latter need be 
taken into account once it has been 
chosen as the standard. Experimenta- 
tion shows that a choke of about 60 
millihenrys can be used to measure ca- 
pacitance from 100 µµf. to .1 µf. High - 
"Q" inductors are preferred. 

The alternative method of measuring 
C uses the curves already plotted for 
resonance tests along with the known 
inductor already noted. In addition, 
the familiar formulas involving react- 
ance and resonance will have to be 
used for calculation of values. Even 
here, the paperwork can be simplified 
by using a reactance slide rule. One 
such inexpensive unit is made by Shure 
Brothers, Inc. Nevertheless, the tech- 
nique must take into account addition- 
al factors that will not be involved in 
the first method described for measur- 
ing capacitance. For example, the ref- 
erence inductor will have a certain 
amount of distributed shunt capaci- 
tance across its terminals, rendering it 
self- resonant at some frequency. This 
capacitance, C., is across any external 
capacitor that may be in parallel with 
the inductor. 

If the inductance is known to start 
with, C. may be found by determining 
the self- resonant frequency and using 
the formulas or the reactance slide 
rule. To measure an unknown capaci- 
tor, connect it in parallel with the in- 
ductor in the test circuit and find f,. 
From this frequency and the known 
value of L, the value of C may be 
worked out or read on the reactance 
calculator. From the value thus ob- 
tained, C. should be subtracted. Cir- 
cuit "Q" also can be a factor if an at- 
tempt is made to use an inductor over 
too wide a range of capacitance values. 
If circuit "Q" is much less than ten, 

considerable error can result. For a 
particular inductor, it is wise to limit 
the values of C that are used to meas- 
ure over a range that insures a circuit 
"Q" of ten or more. The latter factor 
may also be calculated with the react- 
ance slide rule. 

Measuring Inductance 
Capacitors of known value will ob- 

viously be needed to determine the in- 
ductance of unknown coils, and such 
factors as "Q" and C. are also impor- 
tant. However a simple method with 
few pitfalls does exist. 

First find the self- resonant frequen- 
cy, f., of the unknown inductor. Next, 
shunt sufficient known capacitance 
across this inductor so that f, for the 
combination is about one -tenth of f.. 
Under these conditions, C. will be small 
compared to C, so that the former will 
not cause significant error. Also, cir- 
cuit "Q" will generally be above ten. 
Using f, and the added shunt capaci- 
tance as the known quantities, the in- 
ductance can be found using the for- 
mula L= 1 /4w'f,'C or from the reac- 
tance calculator. 

Summary 

The measurement of low- frequency 
parallel -resonant circuits and of ca- 
pacitance, using the methods recom- 
mended here based on appropriate cal- 
culation curves, are straightforward 
and reliable. Measurements involving 
more than one step and the calculator 
(or formulas) will also be found useful 
to those who have no other suitable 
equipment for making such checks. 

Accuracies will obviously not ap- 
proach those obtainable by producing 
nulls on the bridges in laboratory - 
quality equipment. However, there is 
a question as to how much accuracy is 
actually needed. Most measurements 
made by the methods described here 
fell within five per -cent. 

A final word of caution: some types 
of inductors with powdered -iron cores 
are quite non -linear, inductance vary- 
ing with applied voltage and frequency. 
These should be avoided as reference 
inductors. No simple correction fac- 
tors will compensate for the errors 
they introduce. As to capacitors, paper 
and mica units show relatively small 
changes in value even at higher fre- 
quencies and also have high "Q." -My 

Fig. 2. Connections from circuit being 
m d to the scope are very simple. 
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By JOHN T. FRYE 

MAC'S 
service shop 

di EY, that's pretty old reading ma- 
H terial, isn't it ?" Barney remarked 

as he came into the service shop 
to find Mac, his employer, deeply intent 
on one of several age -yellowed, news- 
paper print magazines spread out on 
the service bench in front of him. 

"Right you are," Mac replied. "A 
fellow in Peru ran across these the 
other day, and last night he brought 
them over and gave them to me. There 
are nine copies of Radio Digest Illus- 
trated, a weekly radio magazine, dat- 
ing back to October, November, and 
December of 1923. They present a 
fascinating picture of this business we 
are in when it was just a pup with its 
eyes hardly open yet. Remember that 
KDKA had started the whole broad- 
casting business only three short years 
before when, on the night of Novem- 
ber 2, 1920, it came on the air with the 
returns of the Harding -Cox presiden- 
tial election. KDKA began trans- 
mitting on 833 kilocycles with a whole 
fifty watts of power." 

"Who was listening ?" Barney want- 
ed to know. 

"The people the magazine calls 
'hams,' 'listeners -in,' or 'radiophans' al- 
most interchangeably. You've got to 
remember that when radio was first 
discovered it was looked upon as a 
scientific marvel and a means of com- 
munication. Commercial stations 'com- 
municated' by means of high -powered 
spark transmitters; experimenters and 
radio amateurs, fascinated by the 
'scientific marvel' aspect, toyed around 
with radio just to see what they could 
learn about it and do with it in the 
same way 'rocket societies' play 
around with rockets today. When some 
of these experimenters and hams start- 
ed using radiotelephony instead of 
radiotelegraphy, they began to enter- 
tain each other or anyone listening by 
playing phonograph records or musical 
instruments, singing, reading poetry, 
etc. Right then and there the idea of 
radio as a means of entertainment be- 
gan to bud. As to who was listening in 
1923, the magazine says this : 

"'Radio has divided itself into two 
distinct groups of broadcast listeners, 
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those who buy a complete set and those 
who purchase the parts and put them 
together in a way that suits their 
fancy.... The class who build their 
own sets are in a majority. . . When 
radio came, the man on the street 
found that he could make his own ap- 
paratus at a saving in cost and have 
a lot of fun doing it'." 

"What kind of sets were they 
using ?" 

"Well, look at this advertisement for 
a Crosley Model X -J for only $65- 
but remember those were big dollars, 
son. It is a one -stage t.r.f., detector, 
and two stages of audio affair. 'Local 
interference can be easily tuned out 
and far distant stations quickly and 
clearly heard,' it is claimed -although 
I'm not quite sure what 'quickly heard' 
means. According to the magazine the 
crystal set was still holding its own 
pretty well against the more expensive 
and complicated vacuum -tube receiver. 
Tubes advertised were the WD -11, 
WD -12, C -300 or UV -200, C -301 or UV- 
201, C -301A or UV -201A and the 'New 
UV -199.' What's more, you could have 
any of these tubes repaired and 'guar- 
anteed to work like new' for charges 
varying from $2.75 to $3.50. Since a 
new tube cost from five to seven dol- 
lars, this was an enticing offer. 

"The majority of listeners still used 
earphones as this girl from the Vani- 
ties of 1923 is doing in the picture. 
Proof is contained in this story head- 
lined 'Radio Ear' is New Pain for Lis - 
tener. 'Tight headphones bring on the 
affection,' the story explains. 'A sharp, 
shooting sensation in the head is a 
symptom. Doctors suggest loosening 
up on headphones.' One assurance is 
given of benefit from radio headsets, 
however: 'Youths of this generation 
will never have as protruding ears as 
some of their older brothers'." 

"I'll bet those radiophans had lots of 
troubles," Barney hazarded. 

"They did that. The magazine con- 
fesses: 'With so many constantly vary- 
ing items in and about a radio set, it 
is amazing that more trouble is not 
traced to them directly. There is the 
"A" battery which tapers off as it is 

used; there is the detector tube that 
gradually loses its sensitivity; there 
is the outside grid leak that is changed 
by atmospheric conditions; and finally 
there are the four contact prongs on 
the vacuum tube that attract dust and 
dirt and are continually subjected to 
corrosion.' 

"Interference was a problem, too, as 
you can see from this Letter from a 
Reader: 'Regarding ... the subject 
of spark interference on or around 450 
meters, I really hate to start in on 
this subject, for I get so exasperated 
every time I mention it. On long -dis- 
tance work it is enough to drive one 
crazy to have nice concerts from Los 
Angeles, New York, Philadelphia, etc., 
all mussed up by that confounded dot - 
and -dash stuff. What do folks think 
of radio when you tune in a nice con- 
cert and then have one of those spark 
fellows slip in with his machine gun 
noise and gum up the works ?' " 

"Was he talking about hams ?" 
"Not necessarily. An editorial in 

the same issue suggests : 'Some lis- 
teners-in keep complaining that ama- 
teurs interfere with broadcasting. 
They do not actually know who is in- 
terfering. Half the time it is probably 
ships which are sending or shore sta- 
tions handling regular commercial 
work. What these "knocking" listen - 
ers-in should ' do is to learn to read 
code so that they can identify the sen- 
ders'. 

"Guess my TVI trouble ain't so bad 
after all!" Barney said with a grin. 

"Of course the antenna was a con- 
stant field for experiment and a cause 
of annoyance," Mac continued. 
"Doesn't this advertisement for a gad- 
get that obviously uses the light line 
for an antenna sound hauntingly famil- 
iar? 'Cold winter nights won't find 
you on the roof fixing the aerial, re- 
moving snow and sleet, exposing your- 
self to sickness, if you use Antenella.' " 

"I see fading really bugged the 
boys back there," Barney observed. 
"Here is one guy, chief radio operator 
and announcer of a broadcast station, 
who claims he has found the 'real 
cause' of fading. It's so simple. Fading 
is caused by power fluctuations in the 
power line supplying the transmitter!" 

"It would have been nice had it 
been that simple; but a story in an- 
other of those magazines comes lots 
closer. It says tests carried out 
through the joint efforts of the Bureau 
of Standards and the American Radio 
Relay League in 1920 -1921 point to the 
fact that 'uneven air' and variations in 
the Heaviside layer are somehow tied 
in with fading radio signals. Inciden- 
tally, all anyone has to do to be con- 
vinced of the heavy debt modern ra- 
dio, television, and electronics owes to 
the radio amateurs is to leaf through 
these magazines and see what an ac- 
tive, important part they were playing 
back there in the very beginning. Here 
they are holding a Wouff Hong initia- 
tion at a hamfest at Atlanta on De- 
cember 27th, 1923. Here Fred Schnell, 
1MO, traffic manager of the ARRL, 

(Continued on page 146) 
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6. 

'Transistor ise Tra 
LoW No 

By DAVID R. STEELE 
Ampex Corporation 

Construction of simple, well- designed 
phono preamp for magnetic cartridges 
that can be built for under $15. 

COR the past decade, the serious 
record enthusiast has been plagued 
by problems involving equipment 

associated with magnetic cartridges. 
Foremost in this classification is the 
preamplifier. Commercial or home- 
made, they have been traditionally 
beset with microphonics, hum, and 
other noises that must be suppressed 
at every turn. This is a never -ending 
battle that has become more expensive 
and elaborate as the dynamic range of 
LP records has been steadily increased. 
It is now both simple and economical 
to overcome these problems with a low - 
noise transistorized preamplifier. Due 
to the nominal power requirement, it 
is feasible to use batteries, an excellent 
source of hum -free supply voltage. 
Transistors are non -microphonic, mak- 
ing mechanical precautions necessary. 
Transistors provide an economical ap- 
proach to a low- noise, high -quality pre- 
amplifier. 

It is universally accepted that it is 
the responsibility of the preamplifier 
to increase the output of the low -level 
magnetic cartridge and to provide cor- 
rect equalization to complement the 
recording characteristic. These are 
both simple tasks. However, they must 
be performed without injecting any 
perceptible noise or distortion into the 
February, 1960 

i 

reame 

system. The preamplifier described 
herein accomplishes this at a total cost 
of less than $15, including batteries. 

This is not intended to be a general - 
purpose unit. It is designed to do just 
one job and to do it as well as is tech- 
nically possible. It should be evaluated 
on the same basis as any other pre- 
amplifier, namely noise, distortion, 
transient response, and accuracy of 
equalization. Naturally, the better 
these figures are, the better the pre- 
amplifier. But before any actual de- 
sign work can be done, it is necessary 
to know exactly what this preamplifier 
is expected to do in terms of measur- 
able performance. 

These specifications represent de- 
sired performance. If subsequent in- 
vestigation proves them extravagant 
or unattainable, they may be tempered 
with reality in the final specifications. 
Nevertheless, they provide a visible 
goal at the outset of the development 
and a yardstick by which its success 
may be measured upon completion. In 
this case, the following "wishing list" 
was compiled: Input impedance : 100,- 
000 ohms; Output: 500 ohms or less; 
Gain: 35 db mid -frequency (to provide 
approximately 1 volt r.m.s. output); 
Distortion : less than 0.2 per -cent har- 
monic measured at maximum operat- 

ing level +6 db; Equalization: RIAA 
*2 db (RIAA tolerance) ; Noise: 80 db 
down from maximum operating level 
measuring all components in a band of 
0 (d.c.) to 20 kc. 

If this last specification seems un- 
necessarily detailed, it should be re- 
membered that the signal -to -noise 
ratio is most informative when the 
frequency range of the measured noise 
is known. Unless otherwise specified, 
this might be taken only as the noise 
in the frequency range of interest, in 
this case, 30 cps to 20 kc. Unfortu- 
nately, noise components below 30 cps 
can be just as offensive to the rest of 
the system as those above. Therefore, 
it is felt that the noise measurement 
should be taken down to d.c. 

Other desirable features include good 
transient response and fast overload 
recovery. Primarily, this goes to mini- 
mize the effect of dropping the stylus 
into the lead -in groove. It should be 
immune to stray fields generated by 
motors and transformers. The pream- 
plifier should be compact and self - 
powered so that it may be installed 
close to the tone arm. It should op- 
erate reliably at temperatures up to 
150 °F. It must not use any special, 
selected, or unduly expensive com- 
ponents. 
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In consideration of the foregoing re- 
quirements, the design philosophy of 
a two- stage, direct -coupled feedback 
amplifier followed by a common col- 
lector stage, also direct -coupled, is 
very attractive. This configuration has 
definite advantages in that: 

(a) Equalization can be accom- 
plished in a single voltage feedback 
loop. 

(b) The series feedback thus pro- 
duced will elevate the input impedance. 

(c) Temperature stabilization can 
be accomplished by a separate d.c. feed- 
back loop. 

(d) The common- collector output 
stage will provide a low- impedance out- 
put and isolate the equalizing network 
from the load. 

Since the preamplifier is to be bat- 
tery powered. it is practical to arrange 
the supply with two identical batteries 
to provide positive and negative volt- 
age with respect to the mid -point, 
which is grounded, serving as a "0" 
voltage reference. The base of the in- 
put transistor is conveniently placed 
at ground potential due to the very low 
d.c. resistance of the cartridge. The 
base current of the first stage does 
flow through the cartridge, however, 
this is only about 2.5 microamperes 
and has no perceptible effect on the 
performance of the cartridge. 

Circuit Employed 

Referring to the schematic, Fig. 1, 
an absence of coupling capacitors will 
be noted. The direct coupling is re- 
sponsible for the excellent overload re- 
covery and low- frequency transient 
response. It is also responsible for the 
temperature stability, through the d.c. 
feedback loop between the input and 
output emitters. This method of tem- 
perature stabilization avoids the use 
of current -consuming divider networks 
at the base of' each stage, resulting in 
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considerably less battery drain than 
would otherwise be experienced. 

For discussion purposes, the ampli- 
fier can be divided into three sections. 
The forward -gain path, the signal -feed- 
back loop, and the d.c.-feedback loop. 
The forward- voltage gain is provided 
by V, and V., which are used in the 
common -emitter configuration. V., an 
emitter -follower, provides current gain, 
reducing the output impedance. A 2N- 
324, a high -beta, low -noise transistor, 
was selected for V,. In order to obtain 
the desired d.c. distribution throughout 
the amplifier, it is necessary to use an 
n -p-n transistor for V.. Type 2N169A 
was selected for this position. V., the 
output stage, is not at all critical. An- 
other 2N324 is used here, reducing the 
number of different types required. 
These types are manufactured by Gen- 
eral Electric. No difficulty should be 
encountered in the substitution of 
other types as long as they are elec- 
trically similar. Most manufacturers 
publish reliable cross -reference data, 
which can be used in the selection of 
other types. The parts list includes 
some alternate types that have been 
tried and found satisfactory. The use 
of an "economy" transistor in the V, 
position is not recommended, as this 
might degrade the noise figure of the 
preamplifier. 

Signal feedback of a negative volt- 
age characteristic is obtained from the 
collector of V., and developed across 
R., the unbypassed portion of the V, 
emitter resistance. This series feed- 
back configuration raises the input im- 
pedance of the preamplifier to a value 
that prevents loading a high- impedance 
magnetic cartridge. Equalization is 
obtained through the use of a frequen- 
cy- discriminating network in this loop. 
R., C,, and C. are selected to produce 
the RIAA characteristic. R. and C. de- 
termine the low- frequency turnover 

Inside view showing the placement of the two batteries used. 

point and C. determines the high -fre- 
quency roll-off. Naturally, the feed- 
back is at its minimum at the top of 
the low -frequency rise. However, at 
this point there is still approximately 
15 db of feedback through this loop. 

The d.c. feedback loop includes the 
emitter -follower. It returns the d.c. 
component of the output to the input 
stage emitter. Any shift of d.c. operat- 
iñg points due to temperature, transis- 
tor characteristics, etc., would, with- 
out this over -all loop, produce a change 
in the d.c. voltage at the V. emitter. If 
this change is applied, in proper phase, 
to the input of the amplifier, the situa- 
tion will be self -correcting, as it is in 
this case. The temperature stabiliza- 
tion realized in this manner is quite 
effective. Referring again to the sche- 
matic, it will be observed that C, is 
used to filter the signal out of the d.c. 
loop. This is necessary, since the signal 
feedback loop is "inside" the d.c. loop. 
Signal voltage appearing in the d.c. 
loop would tend to nullify the action of 
the equalizing network. 

The capacity of C, is chosen so that, 
in conjunction with R., low- frequency 
feedback occurs in this loop. Actually 
C, and R, have been selected to permit 
feedback starting at 30 cps and in- 
creasing as frequency decreases. This 
serves to control the subaudible re- 
sponse of the preamplifier. It provides 
feedback in the region where the sig- 
nal feedback loop has ceased to func- 
tion. Three important benefits are de- 
rived from this feature. It is generally 
conceded that it is desirable to attenu- 
ate the response of the system below 
the range of interest to reduce turn- 
table rumble and changer thumps. It 
reduces the possibility of low- frequen- 
cy instability, and, most important, it 
greatly reduces the 1/F or flicker noise 
produced by transistors. 

At first glance, the value of C, may 

Circuit board on which transistors and other parts are mounted. 
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seem unusually large. To avoid con- 
fusion, it should be pointed out that 
Rs is in series with an amplifier having 
an open loop gain of about 60 db, there- 
fore, the effective resistance of R. is 
27,000/1000 or 27 ohms. Nearly all LP 
recordings available today require the 
RIAA curve for correct reproduction 
and this is why the RIAA curve was 
built into this preamplifier. It is con- 
ceivable, however, that some users will 
desire other equalization, or perhaps 
several different switchable curves. 
Inasmuch as all of the equalization is 
accomplished by one network between 
two points, a single -pole rotary switch 
can be used to provide as many equali- 
zation positions as desired. If a curve 
having a 500 cps turnover and no high - 
end roll -off is desired, common to 78 
rpm records, C, is changed to .02 pf. 
and C, is omitted. A capacitive re- 
actance chart or nomograph is useful 
in determining the appropriate values 
to produce a particular curve. A gen- 
eral consideration that should be kept 
in mind is that the amount of equali- 
zation must always be less than the 
amount of feedback determined by R,. 
Thus, if the turnover frequency is 

Input Impedance 120,000 ohms 
Output Impedance90 ohms 
Gain 35 db @ 1000 cps 
Distortion 0.17% @ 2 v. r.m.s. output 

(measured at 1 kc.) 
Noise -85 db, all components d.c. 

to 20 kc. 
Equalization RIAA 
Output Level Approx. I v. r.m.s. 
Operating 

Temperature 165 °F 

Table I. Listing of preamp specifications. 

moved up, it should be done by de- 
creasing the capacity of C. and de- 
creasing the resistance of R., otherwise, 
the low -frequency rise may flatten out 
prematurely. By making C. very large 
(10 pf. or more) and omitting C., the 
response may be made essentially flat. 

Performance specifications of the 
preamplifier are given in Table 1 and 
the response in Fig. 2. All of the orig- 
inal specifications have been met and, 
in some cases, exceeded. The only 
maintenance required -in fact the only 
maintenance possible -is the replace- 
ment of batteries when required. The 
exact battery life is, of course, de- 
pendent on how much the preamplifier 
is used. A good procedure is to check 
the voltage every three months or so, 
and discard the batteries when they 
measure less than approximately 6 
volts. 

Layout & Construction 
The physical layout and construction 

shown in the photographs are intended 
primarily as examples. Parts place- 
ment and lead dress are not at all criti- 
cal. In the event the builder elects to 
forego sockets for the transistors, the 
usual precautions regarding soldering 
should be observed. The use of a d.p.s.t. 
relay connected to the turntable motor 
may be used to turn the preamplifier 
off and on. No doubt several possible 
innovations will occur to the reader. 
The "chassis" is 36" Fiberglas, but any 
February, 1960 

Rt- 15,000 ohm, 1/2 e'. res. 
Rs --330 ohm, 1/2 W. res. 
Rs- 33.000 ohm, 1/2 a. res. 
Rs- 18.000 ohm, 1/2 w. res. 
Rs- 27,000 ohm, 1/2 w. re,. 
Rs- 10,000 ohm, 1/2 w. res. 

R, -8200 ohm, y2 W. res. 
Rs -3900 ohm, 1/2 w. res. 
Cí-250 pf., 3 v. elec. capacitor (see text) 
Cs -.0039 pf. disc ceramic capacitor 
C, -.022 pf., 200 r. capacitor 
C, -100 µf., 6 r. elec. capacitor 

Cs -1 µf., 6 r. capacitor 
St- D.ps.t. switch 
Bt, Br -9 -roll battery (RCA VS300 or Barge. 

P6M) 
lt, is -Phono jack 
Vt- "p -n -p" transistor (G -E 2N324, 2N508 or 

RCA 2N175) 
V,- "n -p -n' transistor (G -E 2N169A, RCA 

2N585, Sylvania 2N214, or General Transis- 
tor 2N446Á) 

Vs- "p -n -p" transistor (G -E 2N324, 2N321, 
2N508, 2N190, or RCA 2N109) 

Fig. I. Total cost of the three transistors used in this circuit runs about $6.50. 

of the common insulating materials 
will be satisfactory. The connecting 
terminals were made by bending a loop 
in the end of No. 20 tinned wire. The 
completed preamplifier is housed in a 
homemade aluminum box. It is recom- 
mended that this preamplifier be en- 
closed in some kind of a metallic shield. 

During bench tests, the preamplifier 
input must be terminated by a low 
d.c. resistance. A 680 -ohm resistor will 
be satisfactory. The d.c. voltages shown 
on the schematic were measured with 
a v.t.v.m. and also with a 100,000 -ohm- 
per -volt multimeter. All readings 
should be ± 1 volt. The d.c. stability 
may be checked by connecting a volt- 
meter between V. emitter and ground. 
V. is then heated by holding a soldering 
iron in close proximity. The voltage 
will decrease. When it drops to about 
+1 volt, remove the soldering iron and 
grasp V. between thumb and forefinger. 
It should feel decidedly hot. The volt- 
age at the V. emitter should return to 

+20 

+10 

ñ o 

Io 

20 

normal rapidly as the heat is dissipated 
by the fingers. 

Installation and Use 

It is desirable to mount the pre- 
amplifier close to the turntable or 
changer, keeping the lead from the 
cartridge short. The higher impedance 
magnetic cartridges are sensitive to 
cable capacity. Since the preamplifier 
is not connected to the a.c. line, the 
possibility of ground loops in the sys- 
tem is slight. If encountered, the solu- 
tion is merely to avoid connecting the 
preamplifier box to ground except by 
the shields of the input and output 
leads. It is preferable that the follow- 
ing amplifier have a volume control 
preceding the first stage, otherwise 
there is a possibility that the preampli- 
fier will overdrive it, causing distor- 
tion. The simplest solution in this case 
is to insert a fixed attenuator between 
the preamplifier and the main am- 
plifier. 

Fig. 2. Response curve of preamp shows how closely it follows RIAA characteristics. 

100 
fREO.-CPS 
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THE FACT that small defects can be 
more difficult to pinpoint than the 
larger, more dramatic ones has been 

proved many times on the service 
bench. 

The broad troubleshooting proce- 
dures that serve for the majority of 
likely faults need some additional, re- 
fined techniques when it comes to the 
tricky defects or circuits. Without 
these refinements, a bench man can 
find himself enmeshed in some obscure 
fault for hours. Phil George had good 
reason to appreciate the meaning of 
this point: 

Harry Gridleak had just buttoned up 
the FM tuner and was beginning to 
write up the repair ticket when he 
spotted Phil mumbling to himself. 
"What's got you all worked up, Phil ?" 
he asked. "You run into a tough one ?" 

"I'm afraid so." Phil replied. "If you 
have a minute to spare a poor, lost 
soul, come over here and take a look at 
this portable. It's about to bug me!" 

Harry wrapped up his own job and 
then joined Phil at the bench. "What 
seems to be the trouble ?" he wanted to 
know. 

"Horizontal tearing. Like a lot of 
other portables, this one uses a multi - 
vibrator oscillator with only one fre- 
quency adjustment -a slug in the ring- 
ing coil. To make the set hold sync, I 

De- Bugging the 
Horizontal Oscillator 

By WARREN J. SMITH 

Phil George gets more bench tips from 

Harry. this time on horizontal woes. 

have to screw the slug all the way in. 
Even then, it shows a tendency to tear 
out every so often." 

"Make any circuit checks ?" Harry 
asked. 

"Are you kidding. I've checked out 
or substituted for just about every 
component in the circuit. After isolat- 
ing the trouble to the oscillator, I plug- 
ged in a new tube. That didn't clear up 
the trouble, so I began checking out 
voltages, then components, one at a 
time. 

"And what did you find ?" Harry 
wanted to know. 

"That's just it- nothing! I figured 
something must have gone haywire in 
the frequency- determining networks 
because sync holds at the extreme 
setting of the ringing coil. Yet, after 
checking out every one of these (here 
Phil pointed successively to each of the 
components set off with a broken -line 
circle in Fig. 1) , I'm right back where I 
started nearly an hour ago." 

"How about the input grid, Phil? 
Get an a.c. reading on the v.t.v.m. ?" 

"Now why should I check the input 
grid for a.c.? The only voltage that 
could be there is bias or correction 
voltage from the a.f.c. circuit trying to 
hold the oscillator in sync -and it 
checks out okay." 

"Want to make a little bet ?" Harry 

Fig. I. Harry checked circled components in this multivibrator to no avail. 
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ventured. He sounded very confident. 
Phil didn't spend much time think- 

ing over the offer: "Make it coffee and 
you're on." 

Harry nodded, wheeled the scope 
over to Phil's bench, and clipped its 
leads into the first grid of the 6CG7. 
After a few deft adjustments, he got a 
pattern on the scope screen. "3ood 
grief!" Phil exclaimed. "That's about 
the meanest -looking signal I've seen on 
a d.c. grid. What is it 

"It's a combination of 60- and 15,750 - 
cps signals," Harry replied. "The noise - 
filter network is defective." 

"Bypass the fancy jargon, Harry. 
Give it to me straight." 

"Sure. That means the grid bypass 
capacitor (.022 i f., in the solid circle 
of Fig. 1) is probably open. Why don't 
you try replacing that one ?" 

"Well doggone; why didn't I think 
of that ?" Phil asked himself. Then 
he tacked in a new capacitor and fired 
up the portable. As it came to life, he 
glanced up at the scope screen: the 
unwanted signal was gone. After re- 
adjustment of the slug in the ringing 
coil, horizontal sync on the set held 
tightly. "That's another 'oak -leaf dus- 
ter' for you, Harry. You were right 
again. How did you figure it 

"I made an educated guess on this 
one, my young friend. It wasn't so 
difficult to do after the preliminary 
work you had done. The input grid of 
the multivibrator is essentially ground- 
ed for a.c. by the noise -filter network. 
This prevents any random signal that 
may be heading for the grid, where it 
could upset oscillator operation, from 
getting there. Since the tearing was at 
random and you had eliminated every- 
thing else that could affect the operat- 
ing frequency of the oscillator, there 

GRID OF 
was just about no other conclusion left. 

12006 Any more questions ?" 
(HORIZ. OUT) "Yep. You once showed me a pro- 

cedure to use in isolating trouble that 
might involve either the a.f.c. circuit or 
the horizontal oscillator. (see "Tame 
TV Dogs with Technique," ELECTRONICS 

WORLD, July 1959). The idea was to 
save time by doing things systemati- 
cally. Now take a case like this one, 
where isolation went right down to the 
oscillator. Is there a procedure that 
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comes in here? I sure could use one." 
"There definitely is, Phil. For top- 

notch efficiency, any circuit defect 
should dictate the use of a set proce- 
dure. The horizontal multivibrator is 
no exception. You could have saved 
about fifty -five minutes of your last 
hour, in all probability, if you had 
started out the right way." 

"You must be ribbing me, Harry," 
Phil insisted. "How in the world could 
I pinpoint the trouble in only five 
minutes ?" 

"Well, once you got as far as isolat- 
ing the trouble to the multivibrator, 
there are a couple of preliminary 
quick -checks you should have made 
right away. In this case, you would 
have had to go no further." 

"All right, then; what are these 
quick- checks, as you call them ?" 

"The first is to short out the ringing 
coil with a jumper to determine 
whether it is misadjusted or defective. 
You see, Phil, the ringing coil is actu- 
ally nothing more than a resonant net- 
work to stabilize the operation of an 
oscillator that is already working: the 
coil and capacitor simply force the 
plate current and voltage in the first 
triode to follow what is essentially a 
sine waveform. So, if all the other com- 
ponents are within tolerance, the mul- 
tivibrator should still operate on fre- 
quency with the ringing -coil network 
shorted out." 

"And if it doesn't ?" 
"Then you know the multivibrator 

itself is off frequency -and you can 
tell in which direction, too, by the 
effect on the picture. If it flops over 
so that the diagonal lines slant upward 
to the left, the multivibrator is running 
too slow; if the lines swing upward to 
the right, the oscillator's too fast." 

"I can see that; but how would it 
have helped me to know ?" 

"Well, you certainly wouldn't have 
wasted all that time substituting a new 
ringing -coil network or cranking the 
slug." 

"But I still wouldn't have pinpointed 
the trouble, Harry." 

"No; but remember that we still 
have a second quick -check that comes 
in here. You measure the d.c. grid 
voltage and check for the presence of 
a.c. Any a.c. voltage at this point in- 
dicates a defective noise -filter network, 
while excessive d.c. voltage means the 
multivibrator is unbalanced." 

"I begin to see the outlines of what 
you call a correct approach," Phil said. 
"But suppose that our trouble wasn't 
a.c. on the grid. Where would we go 
from there ?" 

"Check out the coupling network 
between the triode stages. Measure 
the value of the plate (R, in Fig. 1) and 
grid (Rz) load resistors; and substitute 
for the coupling capacitor (CO. The 
free- running frequency of the multivi- 
brator is determined primarily by the 
time it takes that coupling capacitor 
to discharge through the grid resistor, 
so even small changes in value here 
could result in an off -frequency output 
that the a.f.c. circuit may not be capa- 
ble of counteracting. After eliminating 
February, 1960 
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Fig. 2. These waveforms occur at cor- 
respondingly lettered points in Fig. I. 

this network, we have only the fairly 
simple waveforming and coupling net- 
works in the output to contend with, 
and they can be checked out quickly. 
With a scope, you can check through 
for correct waveforms in very little 
time. (Normal waveforms in Fig. 2 
are lettered to correspond with the 
points at which they should appear in 
Fig. 1) Get it 

"Got it. I guess we're just about 
ready to head for Joe's Cafe and the 
'big payoff.' Before we do, though, how 
about helping me get this other set out 
of the way ?" Phil asked nonchalantly. 

"What, another one Harry ex- 
claimed. 

"Aw; it shouldn't be tough for an old 
pro like you. This is the last one to be 
repaired and I don't want to spend the 
rest of the day on it," Phil wheedled. 
He was using the right approach. 

Harry answered, "All right; what are 
the symptoms ?" 

"The picture shimmies all over the 
screen. It looks like horizontal insta- 
bility, but it isn't. First I tried new 
tubes in the tuner, i.f. strip, sync, a.g.c., 
and horizontal -oscillator circuits, but 
that got me exactly nowhere. I 
thought it might be a.g.c. trouble, so I 
went off in that direction first. Sure 
enough, clamping the a.g.c. voltage 
with a fix "ci. external bias cured the 
shimmy. Then I went through the 
a.g.c. circuit with a fine -tooth comb, 
but I couldn't find a thing wrong. The 
a.g.c. filters all check good. The volt- 
ages and signals in the a.g.c. keyer all 
look normal. Now there almost has to 
be something wrong with that doggone 
a.g.c. circuit. My only question is- 
where ?" 

"Did you try replacing the horizon- 
tal -sweep output tube?" 

Phil's tone of voice betrayed his sur- 
prise. He asked, "Why in tarnation 
should I replace the horizontal- output 
tube ?" 

"Keyed a.g.c. circuits can get in- 
volved in the most peculiar kinds of 
trouble, Phil. Once you run into some- 
thing like a gassy horizontal- output 
tube resulting in mistiming of the plate 
pulses at the keyer, you don't easily 
forget it. You don't wind up asking 
why in tarnation you should replace 
the output tube." 

"Come to think of it, Harry, I can 
see the possibility. If the timing of the 
plate pulse at the keyer (Fig. 3) does- 
n't match the timing of the grid pulse, 
then the stage isn't conducting when it 
should be. This means a.g.c. output 
voltage would be low. Sync pulses 
would be overamplified or distorted in 
the i.f. system. That could easily cause 
sync instability." 

While Harry stood patiently by, Phil 
replaced the 6CD6 and then plugged 
in the cheater. The picture came up 
clear and steady, and stayed that way. 
Phil had only one terse comment: 
"Simple defects -but, man, can they 
be tough." 

Harry only grinned and said, "Let's 
go get that cup of java." - 

VIDEO 
AMP. 

Fig. 3. A keyed a.g.c. circuit can be upset by a horizontal -output defect. 
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Fig. I Frequency- division multiplexing in the Type N system. 
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/ Techniques and circuits employed to permit a single 
By RONALD B. TIPTON pair of conductors to handle 12 2 -way voice channels. 

EVER since 1918 when the first car- 
rier system was put into service, the 
Bell System has been introducing 

and applying progressively newer ver- 
sions as they were needed and devel- 
oped. The first system, designated Type 
A, has been succeeded by more so- 
phisticated techniques, each of which 
has been labeled with a letter of the 
alphabet. In this article the Type N 
carrier system is described. 

A Carrier System 

First, what is a carrier system? In 
this connotation the term "carrier 
system" refers to frequency- division 
multiplexing using open -wire lines, 
cable pairs, or coaxial cable as the 
transmission medium. The Bell System 
also employs carrier systems using ra- 
dio links as the transmission medium 
but these will not be considered in this 
article. 

"Frequency- division multiplexing," 
as the term is employed here, is that 
process of taking several voice chan- 
nels occupying a band, say from 250 to 
3100 cps, and using these voice chan- 
nels to modulate channel- carrier oscil- 
lators -the frequencies of the oscilla- 
tors being spaced to "stack" the voice 
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channels, leaving a suitable guard 
space between each channel. For the 
Type N system. this process is dia- 
grammed in Fig. 1. 

The advantages to be gained from 
such a system are obvious. Without the 
system a pair of conductors and sepa- 
rate repeater amplifiers would be re- 
quired for each voice channel. By 
multiplexing, many channels can be 
transmitted over a single pair of wires 
and can be amplified in one wide -band 
repeater amplifier. 

Let us consider the Type N system 
because the techniques involved are 
representative of many of the systems 
in use and because some of its features 
are of particular interest. 

At the end of World War II when 
material was again available for con- 
sumer products and services, the de- 
mand for telephone facilities of all 
types swamped the various operating 
companies. Much of this demand was 
for the so- called "short-haul" service, 
that is, distances from 15 miles to a 
maximum of about 200 miles. The 
problem involved was basically an eco- 
nomic one: the high cost of additional 
equipment for single voice channels in 
the quantity required versus the al- 

most equally high cost of the then -in- 
use long- distance carrier equipment. It 
was apparent that a practical solution 
involved the development of an eco- 
nomical carrier system specifically de- 
signed for short -haul use and applica- 
ble to existing transmission lines. The 
result was the Type N carrier system. 
The various points of this system will 
be described and then discussed in 
some detail. 

System Description 

The N system is designed to provide 
twelve two -way voice channels on two 
pairs of non -loaded cable in two fre- 
quency bands, one between 44 and 140 
kc. and another between 164 and 260 
kc. (Since attenuation and phase shift 
are functions of frequency in a prac- 
tical transmission line, series induct- 
ance is placed in the line to lessen this 
effect. This process is called "loading." 
Obviously, a line without such loading 
is a "non- loaded" line.) It uses the 
different bands for transmission in op- 
posing directions. It is a double -side- 
band system with the carrier being 
transmitted. The system employs mini- 
aturized equipment and makes use of 

devices known as "compandors" and a 
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technique known as "frequency frog- 
ging" to improve the system at mini- 
mum expense. 

The twelve voice channels are evenly 
distributed through a frequency band 
of 96 kc., allowing 8 kc. per channel. 
The voice band is limited to a range of 
250 to 3100 cps by a bandpass filter 
in the terminal equipment. Since dou- 
ble-sideband transmission is used, 6200 
cps of each channel is required for the 
voice band. A signalling or dialing fre- 
quency is provided at 3700 cps in each 
channel, putting another "line" in the 
spectrum at the channel- carrier fre- 
quency, ± 3700 cps. This channel "fill- 
ing" is indicated in Fig. 2 and, as can 
be seen, still leaves a guard space be- 
tween channels. 

Transmitting the carrier provides 
several advantages. It avoids the added 
expense and complication of requiring 
accurate channel- carrier supplies at 
both the receiving and transmitting 
terminals. Of course, channel- carrier 
supplies are required at both terminals 
but they do not have to be maintained 
to accuracies of only a few cycles -per- 
second as would be the case with sup- 
pressed- carrier transmission. The pres- 
ence of the carrier also allows gain 

á 

SIGNALING FREQ. 
tc - 3700 CPS) 

AUDIO LOWER SIDEBAND 

transmission lines are subjected to ex- 
treme temperature variations. The loss 
in the conductors is also a function of 
their temperature and hence the re- 
peater gain must be adjusted to com- 
pensate for this temperature -caused 
variation. Thermistor control elements 
in the repeater feedback circuit ac- 
complish the regulation. 

Use of Compandors 

The word "compandor" is a coined 
expression derived from the words 
"compressor" and "expander." The 
compandor consists of a volume com- 
pressor at the sending end of the line 
and an expander at the receiving end. 
The compressor provides a gain de- 
pendent upon the amplitude of the 
voice signal applied to it. The expander 
provides a variable loss which is also 
dependent on the amplitude of the ap- 
plied signal. The compandor action on 
a steady tone is shown in Fig. 3. 

What benefits are to be derived from 
using the compandor? There is always 
a certain amount of noise on the trans- 
mission line, some of it arising from 
the thermal agitation of electrons in 
the conductor, some picked up from the 
atmosphere, and some added by the 

4-CHANNEL CARRIER 

SIGNALING FREQ. 
(Ic +3700 CPS) 

AUDIO UPPER SIDEBAND 

Rc 

SINGLE CHANNEL FREQUENCY SPECTRUM 

Fig. 2. The over-all frequency spectrum for one of the voice channels is shown. 

control in the repeater without trans- 
mitting a "pilot frequency" (a steady 
carrier transmitted over the system for 
gain regulation). Because this circuit 
functions much like the automatic 
volume cdntrol in a radio receiver, it 
needs the carrier to regulate gain ac- 
cording to the carrier's average value. 

No. 16, 19, 22, or 24 gauge conduc- 
tors can be used with the Type N sys- 
tem. Repeater spacing is nominally 8 
miles for 19 gauge and 6 miles for 22 
gauge. Where geography or other 
physical limitations determine repeater 
spacing, they can be located closer to- 
gether -the missing line attenuation 
being used up in a "span pad" at the 
repeater. 

Since repeaters are placed wherever 
convenient, which is usually in the 
open on h pole, they as well as the 

+w 

+5 

COMPRESSOR 

equipment connected to the line. In the 
compressor a low- amplitude voice sig- 
nal is amplified and transmitted at a 
higher level to override the noise on 
the line. 

Higher voice signal amplitudes need 
less amplification to maintain the same 
signal -to -noise ratio. High signal am- 
plitudes are attenuated to help prevent 
crosstalk between lines. "Crosstalk" is 
the term used to designate the coupling 
of energy between parallel lines due to 
the field produced by one line cutting 
the field of the other line. Lower trans- 
mission amplitudes result in lower in- 
tensity fields and hence less crosstalk. 

The noise voltage present on an idle 
line receives the full 28 db attenuation 
in the expander hence customers are 
not bothered by a noisy line when 
neither is talking. 

The time- constants of the compandor 
are chosen for a fast attack of about 
3 to 5 milliseconds and a slower release 
of about 10 times the attack time. This 
proportion allows the compandor to 
follow the syllabic speech rate. If the 
attack were too slow, a high -amplitude 
speech burst would not receive the 
proper attenuation and would overload 
the system. Similarly, too slow a re- 
lease would allow noise to be audible at 
the ends of the syllables. 

The use of the compandor also offers 
the following advantages: Operation is 
possible to a frequency of 260 kc. with- 
out the need for far -end crosstalk bal- 
ancing; repeaters can be spaced about 
40 per -cent farther apart than would 
be possible without the compandor be- 
cause of crosstalk and line noise; the 
compandor also makes possible the use 
of more economical repeater circuitry 
and transformers since the dynamic 
range to be handled is narrower -30 db 
with the compandor as compared with 
60 db without it. See Fig. 3. 

To avoid degrading the noise ad- 
vantage of the compandor, the 3700 - 
cps signal frequency is added after the 
compressor at the sending terminal 
and removed by filters before the ex- 
pander at the receiving terminal. Thus 
the compandor is left to operate only 
on the voice signals. 
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Fig. 3. Compandor action is shown for 
steady tones at various input levels. 
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Fig. 4. The "frequency frogging" prin- 
ciple as used In the high -low repeater. EAST -WEST 

CH. 12 44 KC. 

Since many of the lines that were 
wanted for the Type N system were 
not originally designed for carrier op- 
eration, the compandor keeps the vol- 
ume on the line contained between the 
limits acceptable for these lines. 

Frequency Frogging 
With "frequency frogging," the out- 

put of a repeater is always at a fre- 
quency different from the input. For a 

HIGH GROUP IN 

CH I 

304 KC. IN 

CM.1 

EST -EAST 

LOW GROUP OUT 

44 KC CH. 12 

high -low repeater this is illustrated in 
Fig. 4. A high -low repeater is one in 
which the incoming channels are in 
the high- frequency band (164 -260 kc.) 
and the output is in the low band. A 
high -low repeater is always followed 
by a low -high repeater which, in turn, 
is followed by another high -low unit. 
The number of repeaters and whether 
the terminal equipment is high- or 
low -band must, of course, be de- 
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Fig. 5. Complete block diagram of the 
repeater amplifier employed in system. 

termined on the basis of compatibility. 
Both the incoming channel groups 

are mixed with a 304 kc. crystal -con- 
trolled signal. Taking the "difference 
frequency" results in the groups being 
interchanged or "frogged" in frequen- 
cy. Selecting the proper sideband after 
mixing is accomplished by means of 
filters in the repeater amplifier -a 
block diagram of which is shown in 
Fig. 5. 

The technique of frequency frogging 
allows the use of less filtering equip- 
ment at the repeaters by eliminating 
crosstalk around the repeaters. Known 
as "interaction crosstalk," this results 
from the output of a repeater being fed 
back into the input. 

In addition to eliminating interaction 
crosstalk, the channels are inverted in 
passing through the repeater, that is, 
the high channel in one line section 
becomes the low channel in the next 
line section. Since line attenuation in- 
creases with frequency this inversion 
tends to keep line losses more nearly 
constant across the twelve voice chan- 
nels. Repeater gain is also a function 
of frequency. A curve showing the sum 
of low -high and high -low repeater 
gains appears in Fig. 6A as well as a 
curve of the sum of two cable section 
losses which appears in Fig. 6B. It can 
be seen that these curves compensate 
closely. The residual difference in 
slopes is easily compensated in the re- 
peater feedback circuit. 

Deviation equalization is required at 
about every tenth repeater to compen- 
sate for the mismatch between repeat- 
ers and the line. 

Although for many applications even 
the Type N system does not provide 
adequate facilities for the ever- increas- 
ing public demand for telephone serv- 
ice and increased channel systems such 
as the Types O and ON have been 
developed to meet these needs, the 
Type N system is the "father" of 
short -haul systems in use today. 
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Estimating Your Business Potential 
By ERNEST W. FAIR / Determining ,your income for the year 

ahead doesn't have to be all guesswork. 

De 

II AT I WOULD give to know how 
much business we can expect to 
do next year!" How many shop 

owners have said something like this t at one time or another? Unfortunately, 
the crystal ball that comes up with 
complete and infallible answers has not 
quite been perfected yet. 

However, by carefully weighing cer- 
` tain factors that have passed the test 

of time, one can come quite close in 
arriving at an estimate. These factors 
do not speak in exact dollars and cents, 
but they can give the shop owner a 
fairly accurate picture of whether he 
may expect better or worse business 
in a period just ahead and, to some 
extent, the degree of such change. 

There are many specialists in the 
fields of economics and statistics who 
derive their incomes from the ability 
to anticipate trends in business and in- 
dustry. The indicators they employ in 
reaching their decisions can be used, 
to a great extent, by the individual 
owner of a small business. 

Area growth. Your trade area may 
have become stabilized in the recent 
past and may no longer be subject to 
growth in the immediate future. It will 
be important to recognize this. How- 
ever, if such growth is happening be- 
fore your eyes and is certain to carry 
into the near future -increased indus- 
trial or residential construction or im- 
proved transportation facilities, for 
example -it is some assurance that 
your service area and business can 
grow. 

On the other hand, an examination 
may indicate actual decline in the area. 
If so, the probability should be faced. 
In this, as in all other factors, you are 
wasting your time if you are not com- 
pletely honest with yourself. Try to 
February, 1960 

avoid coloring the situation with exces- 
sive optimism or pessimism. 

The state of competition. Even 
though an increase in the total avail- 
able business appears probable, your 
share of it will depend on what other 
similar businesses in the area will be 
doing. Are existing competitors be- 
coming more active? Are they en- 
larging or modernizing their shops, or 
adding new technicians or trucks ? Also, 
if the pattern of area growth is making 
new shop locations available, your 
competitors may increase in number. 
It is often possible to find out what 
types of business are scheduled for the 
new facilities, and every effort should 
be made to do so. Heavier competition 
need not mean a decline in your own 
business. However you can only decide 
how to counteract it by determining 
where and how it will come. 

New developments. New products or 
significant changes in old ones have 
important bearing on possible increases 
in business. There are many reasons 
for keeping up with every phase of 
activity in electronics, no matter how 
unrelated it may seem, and this is 
one of the most important reasons. Of 
course, routine improvement in shop 
equipment, material, and supplies can 
have some effect in increasing total 
business, but the real possibilities for 
greater income exist when new fields 
are opened up for sales and service. 
Being alert enough to take advantage 
of such possibilities can make the dif- 
ference between a good year and a 
mediocre one. 

The financial status of customers 
will have a profound effect on your 
own potential. A general sag through- 
out the nation will be felt by you in 
one way or another. A prolonged strike 

in your specific area, involving an in- 
dustry on which many people depend 
for their livelihoods, may mean a re- 
trenchment for several months in the 
future, even after the strike has been 
settled. Understanding these conditions 
is useful. For example, the impact of 
a recession could be relieved with the 
proper strategy, to some extent. The 
possibility of saving money by repair- 
ing old sets rather than replacing them 
could be promoted. 

The activities of industries outside of 
electronics may have a great effect on 
your volume, and should therefore be 
watched. Suppose, for example, that 
the automotive industry is known to 
be readying a stepped -up drive for 
sales in the coming year, based on pro- 
motion of design changes. This may 
mean that some of the consumer money 
that would ordinarily go to you will 
end up, along with other money with- 
drawn from other types of spending, 
in buying new cars. One industry's 
gain may be another's loss. 

Thus any appraisal of your own fu- 
ture and your own industry must take 
into account the fact that you are in 
competition with hundreds of other 
types of business for customers' dollars, 
not just with your direct competitors. 
Do you or your industry have anything 
"special" to offer (hi -fi, stereo) to 
counterbalance the enticements of 
other industries competing for a 
greater share of consumer spending? 
Are there any outside industries that 
promise to grow stronger, attracting 
more consumer attention in the year 
ahead ? 

Changes in buying and spending hab- 
its, related to the point just mentioned, 
can have profound effects. Customer 

(Continued on page 107) 
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Intermodulation Distortion 
What it is and how it's measured 

By MILTON S. SNITZER / Technical Editor. ELECTRONICS WORLD 

An important specification in evaluating hi -fi gear 

that should be thoroughly understood by the audiophile. 

THE earliest and still most common 
method of checking distortion in 
hi -fi gear is by the use of a single 

input frequency in a harmonic distor- 
tion check. (See "Harmonic Distortion 
-What It Is and How It's Measured" 
in our November, 1959 issue.) Although 
this method is easy to use and readily 
duplicated, it may not tell very much 
about how an amplifier would handle 
a somewhat more complex input. For 
example, if we were to apply a mixture 
of two input signals, one at a low fre- 
quency and the other at a high fre- 
quency, and we were to check how the 
amplifier handles these simultaneously 
and what interactions there are be- 
tween them, then we would have a 
better indication of how the even more 
complex speech and music signals 
would be handled. This is exactly what 
we do when we measure intermodula- 
tion distortion (IM). 

There is currently some disagree- 
ment on the value of an IM measure- 
ment. There are many in the field who 
feel that a total harmonic distortion 
(THD) test made over the entire fre- 
quency range adequately describes the 
amplifier's distortion performance. Fol- 
lowing this reasoning, recent standards 

have been set up for THD measure- 
ments but not for IM measurement. 
Despite this, a good many manufac- 
turers quote IM distortion figures so it 
is important to understand these fig- 
ures and how they are obtained. 

How IM Is Produced 

When two different frequencies are 
applied to a perfectly linear device 
(one whose output varies directly in 
accordance with the input), then the 
output of the device contains only 
these two frequencies. On the other 
hand, when there is any non -linearity, 
one of the signals is changed or modu- 
lated by the other. (See Fig. 1.) When 
this modulation takes place, additional 
sideband frequencies are generated 
just as they are in the modulated stage 
of a radio transmitter. These addition- 
al sideband frequencies are not har- 
monically related to either of the orig- 
inal frequencies. For example, if a 
large 60 -cps signal is combined with a 
small 6000 -cps signal in a non -linear 
device, the additional frequencies of 
5940 (6000 -60) cps and 6060 (6000 +60) 
cps are formed. What is more, har- 
monics of the original two frequencies 
combine with each other to produce 

still more "sum and difference" signals. 
None of these additional signals was 
present originally, so that we have now 
introduced distortion. 

The amount of this distortion is the 
r.m.s. sum of all these added sideband 
signals expressed as a percentage of 
the modulated signal. In the example 
just given then, if the square root of 
the sum of the squares of all the side - 
band frequencies is 0.1 volt and the 
amplitude of the 6000 -cps signal alone 
is 5 volts, then the IM distortion is 2 

per -cent. 

Audible Effects 

There are two audible effects of IM 
distortion: one of these is the result of 
the amplitude modulation that occurs 
and the other is the result of the un- 
harmonically related added frequen- 
cies. Assume you are listening to a 
Bach Chorale with the sopranos being 
accompanied by a loud, bass passage 
on the organ. If your equipment has 
high IM distortion, the voices may 
have an unpleasant, "fluttery," and un- 
clear sound because these high fre- 
quencies are being amplitude modu- 
lated by the low- frequency tones of 
the organ. 

Fig. 2. Functional block diagram of IM analyzer. Waveforms at various points in the instrument are shown in Fig. I. 
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In addition to this effect, any time 
that you listen to any combination of 
tones, or even a single tone that is any- 
thing but a simple sine wave, the 
added frequencies due to IM distortion 
introduce a roughness or harshness 
that seems to "muddy up" the original 
tones. Any added frequencies, whether 
harmonically related or not, consti- 
tute distortion. But when these fre- 
quencies are not harmonically related, 
then the audible effects are quite un- 
pleasant. 

Limits of IM 

In measuring IM distortion it is com- 
mon to apply to the equipment under 
test a large low- frequency signal along 
with a small high- frequency signal. 
The usual ratio between the two ampli- 
tudes is 4 to 1 (12 db). Low frequen- 
cies in common use are 40 cps, 60 cps, 
100 cps, and 150 cps; high frequencies 
in common use are 3000 cps, 4000 cps, 
6000 cps, and 15,000 cps.' Depending 
on which frequencies are used, and 
their related amplitudes, different IM 
distortion figures will be obtained. 
Therefore, it is important to state just 
what frequencies and amplitudes are 
used in a given test when specs are 
quoted. It is also important to state 
the power level at which the measure- 
ment is made. 

The amount of IM distortion that 
should be present in top -quality hi -fi 
equipment has been the subject of 
much discussion. According to one au- 
thority' the following arbitrary group- 
ing is given: 

AMPLIFIER IM 
Very high -fidelity 

(lower test freq.. 40 cps) Less than 2% 
High-fidelity 

(lower test freq., 40 cps) Less than 4% 
Good fidelity 

power test freq.. 60 cps) Less than 8% 
Fairly good fidelity 

(lower test freq., 60 cps) Less than 20% 
Recently the Heath Co. has set up its 

own standards for IM distortion UUmits 
on power amplifiers. Its groupings, 
using test frequencies of 60 and 6000 
cps at a 4:1 ratio, are as follows: 

AMPLIFIER IM 
Professional I% or less 
High-fidelity 2% or less 
Utility 3% or less 

In our own lab- tested reports as well 
as in the specifications quoted by a 
large number of companies in the field, 
an IM distortion figure of 1 per -cent is 
used. If we find that an amplifier will 
not produce its full rated output power 
at 1 per -cent IM, then we down -rate 
the unit. Admittedly this is an ex- 
tremely strict specification to meet but 
we feel that it is fair provided all units 
are subjected to the same criterion. 

IM Compared with THD 
In general, when an amplifier has 

low intermodulation distortion, it also 
has low total harmonic distortion 
(THD) . When the IM is high, so is the 
THD. However, it must be remem- 
bered that these two methods of meas- 
uring distortion are quite different, so 
it is logical to expect that the percent- 

This method is the one specified by the Society 
of Motion Picture & Television Engineers. 
s "Radiotron Designer's Handbook" Fourth Edi- 
tion -edited by Langford- Smith. 

February. 1960 

age figures for IM and THD will not 
be the same. 

The relation between IM and THD in 
a hypothetical amplifier is shown in 
Fig. 3. These curves are fairly typical. 
Note that at low power outputs (up to 
about 11 watts in this case) the IM 
distortion is less than the THD, as 
measured at the extremes of the fre- 
quency range to be covered (say 20 or 
20,000 cps). At 10 watts output, the 
IM of this particular amplifier is 1% 
while the THD is 2 %. It is quite acci- 
dental that these two figures, which we 
use as our own standards, occur at the 
same power level. But observe what 
happens at the higher power levels. 
First, the IM goes upward a little more 
suddenly than does THD. For this 
reason, many feel that the IM measure- 
ment is a much more sensitive indica- 
tion of amplifier overload. Second. the 
two distortion curves cross ca:-:h other 
so that the value of the IM becomes 
higher than the value of the THD. 

If the harmonic distortion measure- 
ments are made at the mid -frequencies 
(400 or 1000 cps), our amplifier is 

seen to produce much less THD. Under 
these conditions, it is not uncommon 
for the value of THD to be less 
than the value of IM at all power 
levels. In the case of our hypothetical 
amplifier, an output power of 13 watts 
is produced at a THD of 2 per -cent. At 
this power level, the IM is close to 8 
per -cent, or almost 4 times as great. 

It is quite possible to have a totally 
different relation between IM and 
THD than is shown in Fi7. 3. The de- 
sign of the amplifier being checked, 
and particularly how it overloads. may 
change this picture markedly. 

IM Analyzers 
Although IM distortion can be meas- 

ured with separate audio generators, 
filter circuits, oscilloscope or meter 
indicators, common practice is to com- 
bine many or even all the functions 
needed into a single instrument. This 
instrument may be called an IM analy- 
zer. A block diagram of all the func- 
tions performed by such an instrument 
is shown in Fig. 2. 

(Continued on page 142) 
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C10 

C1 V2 C5 C3 VI R3 

'4444,60.° 
A 9 -volt battery runs this 144 -mc. transistorized v.h.f. amateur transmitter. 

Two -Meter Transistor Transmitter 
By DONALD L. STONER. W6TNS 

Two micro -alloy -diffused type v.h.f. transistors are 
used in this 20 -mw. battery -operated ham transmitter. 

Fig. I. MADT transistors are used in the r.f. portion of this transistorized rig. 

Rs-220 ohm, I/2 w. res. 
Rs- 22,000 ohm, t/z w. res. 
Rs --S000 ohm miniature pot (see text) 
Rs -100 ohm, t/z w. res. 
R -I megohm, 1/2 w. res. 
Rs -4700 ohm, t/z w res. 
R,- 270,000 ohm, t/z w. res. 
Cs, Cs, C,, Cs -.001 µ/. button capacitor 
Cs- 1.8 -8.7 µµJ- variable capacitor (E. F. John- 

son 9MI1 or equiv..) 
Cs- 3.5 -72 ,usJ. trimmer (Centralab 827B) 
Cs-4.7 µµf. disc ceramic capacitor 
C, -1.5 -5 µµl. variable capacitor (E. F. John- 

son 5M11 or equiv.) 
Cs-3.3 µµf. disc ceramic capacitor 
Cm -7 -35 pµ4. rotary trimmer (Centralab 

827D) 
C,,, Cu-20 µf., 10 v. 

niature 
elec. capacitor 

Cat -.007 pf. disc ceramic capacitor 
RFC,. RFC, -40 t. #36 en. wound on 1 meg. 

ohm, I/z w. res. (see text) 
Js-BNC style antenna connector (Am phenol) Jr- Three -circuit mike jack 
Ts- Plate -to- speaker trans. (Triad TY -44X or 

60 

equiv.) 
Xtal. -72.05 roc. filth overtone crystal (Inter- 

national FA -9) 
L4-71/4 I. #20 silver -plated wire, 1/4a dia., 

spaced dia. of wire, 16 turns- per -inch (Air 
Dux 616, see text) 

Ls -41/2 5. #20 silver- plated wire, s /ea dia., 
spaced dia. of wire, 16 turns- per -inch (Air 
Dux 616, see text) 

L,,-20 t. #32 en. wound on 1 megohm, t/z w. 
res. (see text) 

L4-41/2 t. #16 silver -plated wire, t /za i.d. 
spaced dia. of wire 

Ls -3 t. #16 silver -plated wire, s /zn i.d. spaced 
dia. of wire 

Vs- "p -n -p" transistor (Philco 2N500- oscil- 
lator) 

Vs- "p -n -p" transistor (Philco 2N502 -buf- 
fer /doubler) 

Vs, Vs -"p p" transistor (2N44 or 2N217- 
speech amplifier and modulator) 

B,-9 -volt mercury cell (RCA V5312) 1- Aluminum chassis, 2 Vs" x 51/4" x 3" (LMB 
TF -780) 

IT WAS just about three years ago 
that I built my first transistor oscil- 
lator circuit. It was a so- called 

"wireless microphone" that operated at 
the high end of the broadcast band. I 
remember thinking at the time that it 
delivered a tremendous amount of 
power (probably less than one milli - 
watt) and at such a high frequency 
too! 

Times have certainly changed. Since 
then manufacturers have developed 
"drift," MADT, and MESA high -fre- 
quency transistors. It is not at all 
uncommon to read about a transistor 
that will deliver a very respectable 
amount of power at 750 mc. The wide 
acceptance of these new types is slowly 
but surely driving the price down to 
the experimenter's level. Increased 
production will soon bring the cost 
down within the reach of everyone. 

The Philco 2N500 and 2N502 MADT 
(micro -alloy- diffused type) high -fre- 
quency transistors were selected for 
this two -meter transmitter as a rea- 
sonable compromise between perform- 
ance and price. The 2N500 will set you 
back about $10.90 while the 2N502 
(oscillates to 750 mc.) sells for $12.40. 
You can obtain much more power out- 
put by using the new MESA transis- 
tors but their price tags run into the 
$30 -$40 class. A pair of Philco 2N588's 
(also MADT type) can be substituted 
and they cost only $6.00 each. How- 
ever, the power output will be some- 
what lower with this type. 

The Circuit 
The schematic for the two -meter 

transistor transmitter is shown in Fig. 
1. The 2N500 and 2N502 are both em- 
ployed in a common -base circuit which 
appears to produce more power output 
near alpha cut -off. The 2N500 is used 
as a fifth overtone crystal oscillator 
with the feedback path between the 
collector tuned circuit and the emitter. 
The emitter choke, RFC,, provides a 
low impedance path for the emitter 
current but effectively blocks the r.f. 
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Resistor R, prevents the stage from 
going into thermal runaway. The stage 
is biased by connecting the base to 
the junction of a voltage divider across 
the battery. Capacitor Cn blocks the 
d.c. while inductance La neutralizes the 
crystal and holder capacity (more 
about this later). Tank circuit L, is 
tuned to the fifth overtone frequency 
of the crystal, in this case 72.05 mc., 
with C. 

Output from the oscillator drives 
the buffer /doubler through L. and C. 
In effect, this is a series -tuned circuit 
with a low impedance between emitter 
and ground. This stage is self- biased 
with r.f. drive. Whenever a positive 
half cycle arrives at the emitter, the 
stage conducts. During the negative 
half cycle period, it "rests," producing 
true class C operation. Any attempt to 
apply bias to the 2N502 will reduce the 
power output! Resistor R, provides 
emitter stabilization and the r.f. choke, 
RFC :, functions the same as in the 
oscillator section. Although this stage 
is driven with 72 -mc. energy, the col- 
lector circuit is tuned to the second 
harmonic, or 144 mc., with C, and L,. 
A small 3.3 -µµf. disc capacitor is con- 
nected between Z. and the emitter to 
provide a small amount of regenera- 
tion, which enhances the doubling ac- 
tion. The size of this capacitor can be 
adjusted empirically for maximum 
power output. The output coil, Lo, cou- 
ples r.f. to the antenna and capacitor 
C,o is used to tune out the link react- 
ance. 

The modulator system is ultra -sim- 
ple and by no means optimum. It 
served the purpose for contacts and 
demonstrations but does suffer from 
the "leave well enough alone" philos- 
ophy. There is excessive gain and talk- 
ing any closer than one foot from the 
mike produces overmodulation. In ad- 
dition, core saturation and voltage loss 
occur in T.. Quite possibly a push -pull 
collector -to- speaker transformer would 
produce better modulation (naturally 
the speaker winding would not be 
used). Either 2N44's or 2N217's can be 
used equally well in this circuit. No 
matter which transistors are used, R. 

L3 

J2 

R3 

RFCI 

VI 

ANT. JACK IN60 
. + 

ben 470ppt 

V.T.VM.- 

Fig. 2. Detector load may be 50-75 ohms. 

should be adjusted for 1 ma. collector 
current in Vs and R, should be set so 
that V, draws about 2 ma. 

Construction 
The first step in the construction of 

the unit consists of winding the r.f. 
chokes and coils. Both RFC, and RFC, 
were wound on tiny powdered iron 
forms that look like % -watt resistors. 
Half -watt resistors, used as forms, 
have been substituted with no change 
in performance or drive. The only re- 
quirement is that these chokes be self - 
resonant at 72 mc. with the leads ex- 
tended. The exact number of turns is 

relatively unimportant, but keep the 
winding neat and avoid scramble wind- 
ing. 

Coil Ls is very important! If it is not 
resonant at the correct frequency, you 
will never tame the oscillator. When 
made as described, the oscillator will 
be "rock solid," as the saying goes. 
Wind L. as instructed in the parts list. 
Clip the leads to %", solder to the 
crystal holder, and insert the crystal. 
Couple a grid -dipper to Ls and measure 
the resonant frequency. It should be 
about 5% higher in frequency or some- 
where between 75 and 77 mc. The 
meter may show a bit of "gyration" at 
72 mc., but there should be a solid dip 
at the higher frequency. The idea of 
this coil is to neutralize the crystal 
and holder capacity. If the coil were 
not in the circuit, the crystal would 
look like a small capacitor and the 
2N500 would oscillate at whatever fre- 
quency L, and Cs were tuned to. When 
properly tuned, the path looks like a 
high impedance, except at the 5th over- 
tone crystal frequency. Coils L,, L:, L,, 

Audio portion of the 2 -meter transmitter. The transistors are supported by means 
of their leads; no sockets are employed. Either 2N44 or 2N217 types can be used. 

The r.f. portion of the transmitter. The rig was properly tuned up with the variable 
capacitors in the positions shown. C. was replaced later with a fixed capacitor. 

XTAL R2 C2 C13(UNDER LI) C9 L4 

LI L2 Ca 

CI RI C3 

February, 1960 

C5 RFC2 V2 R4 C6 

and Ls are wound with silver plated 
wire. Whether this increases the cir- 
cuit efficiency or not is problematical. 
The books all say that it should! The 
silver -plated "Air Dux" is a standard 
item, or you can have regular tinned 
wire plated at the local silversmith. 

The layout does not seem to be criti- 
cal and the circuits are very stable 

Ls with the straight -line construction 
used. A small potentiometer should be 
used as there is some crowding at this 
end of the chassis. If you like, you can 
substitute a 4700 -ohm, 34 -watt resistor 
for the pot as most 2N500's work best 
with the pot wide open, anyway. I find 
it handy, however, for impressing peo- 
ple with how low into the microwatt 
region they can still receive my signal. 
The mike jack really belongs on the 
other side of the divider. I must confess 
I placed it there to fill up a hole! The 

(Continued on page 82) 

CIO 

JI 

-C7 

69 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


r.. 

By JOHN POTTER SHIELDS 

Basic information and construction 
details on "debugged" circuits 

used to defect presence 

of people or objects. 

J 

The Capacitance Relay 
THE capacitance relay was developed 

a number of years ago and, since 
that time, has received a moderate 

amount of attention from both experi- 
menters and industry. Innumerable 
circuits have been developed -many of 
which have been very successful. Un- 
fortunately, many experimenters who 
have tried either to develop their own 
versions or build up commercial cir- 
cuits have obtained unsatisfactory re- 
sults. It is the purpose of this article 
to describe the various "bugs" that 
may be encountered in the design and 
construction of capacitance relays and 
outline several novel, but thoroughly 
"de- bugged," circuits with which the 
writer has had success. 

Applications 
Capacitance relays are quite versa- 

tile and, unlike "electric eyes," require 
no light beam source. They are not di- 
rectional as are most photoelectric set- 
ups and since no light beam is needed, 
the presence of a capacitance relay 
alarm can remain undetected by an 
intruder. For example, suppose you 
want to signal the entry of a person 
through a doorway. All that is needed 
here is a length of wire strung around 
the door frame. Very fine wire can be 
used and the control unit placed out of 
sight, making the installation virtually 
undetectable. 

An installation of this type can also 
be used to count the number of people 
or objects passing through a given area, 
such as an interior doorway or entrance 
to a building. An installation made by 
the author is shown in Fig. 1. The wire 
was strung around the door frame to 
act as a sensing element. The plate - 
circuit relay was used to actuate a 
stepping relay. When a person entered 
the room, the capacitance relay was 
tripped, closing the plate relay. This 
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sent a current impulse to the stepping 
relay, causing it to advance and turn 
on the room lights. When the person 
left the room, the capacitance control 
was again tripped, the relay advanced 
another step, and the room lights were 
switched off. 

Capacitance relays may also be used 
to count objects on conveyor belts, in 
chutes, etc. They are especially useful 
in places where fumes or dust -ladened 
atmosphere would quickly cloud the 
optical system of a conventional photo- 
electric setup. 

Perhaps the most popular use of ca- 
pacitance relays has been in store win- 
dow displays. You may have seen set- 
ups where a model train or other ani- 
mated device was set in motion when 
a bystander placed his hand near a 
metal plate or wire on the window. 
Another possible use for capacitance 
relays is in the industrial field. As an 
example, the relay could be used to 
protect the operator of a punch press, 
drill press, etc. In operation, a wire 
"sensing probe" could be arranged so 
that when the operator's hands were in 
a dangerous area around the machine, 
it would be automatically shut off. 

Now that we have explored some of 
the applications for capacitance relays, 
let's take a look at their design and 
construction. Possibly one of the big- 
gest headaches for the builder of a ca- 
pacitance relay is that of stability. 

Fig. I. Installation made by the author. 
WIRE STRVNG AROUND 

DOOR FRAME 

o 

DOOR 

1 

Many a constructor will find that after 
he has finished and adjusted his relay 
it will not retain its initial setting. 
There are several ways of handling this 
problem and these will be covered 
later. Now let us consider the basic 
circuit. 

Basic Circuit 
Fig. 2A is a schematic of one of the 

commercial capacitance relays. There 
is at least one manufacturer who has 
developed a special coil for this circuit. 
Circuit operation is quite simple. The 
trimmer, C,, is adjusted so that enough 
feedback voltage is available to permit 
the circuit to oscillate feebly. In this 
condition a negative grid voltage will 
be developed by the tube which will 
hold the plate current at a low level. 
When an object approaches the "sens- 
ing element" the circuit will be "loaded 
down" causing it to cease oscillating. 
When this occurs, the plate current 
will rise due to the lack of negative 
grid voltage and the plate circuit relay 
will close. So far, so good- but -per- 
haps you have tried to use this circuit 
with a d.c. plate -voltage supply and 
found the results unsatisfactory. The 
reason for this is that with a d.c. plate 
supply, once the oscillator stops oscil- 
lating due to the loading provided by 
an object approaching the sensing ele- 
ment, it stays stopped. If you will no- 
tice, the original circuit probably called 
for an a.c. plate voltage supply. The 
reason for this is that with an a.c. 
plate supply the oscillator will be con- 
ducting - hence oscillating - once on 
every positive half cycle. When the 
oscillator is loaded to the point where 
it ceases to oscillate, it will be shocked 
back into an oscillating condition when 
the loading is removed by the next 
positive half cycle of plate voltage. 

A d.c. plate supply can be used for 
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SENSING 
ELEMENT 

WC4 

R1- 100,000 ohm, %2 w. res. 
Re -1000 ohm. Y2 w. res. (Fig. 2B) 
Cs-- 160 -500 pp). mica gadder 
Cs-500 pµf. mica capacitor 
Cr-10 Al, SO v. elec. capacitor 
Cr -.00i pt., 600 v. mica capacitor 
Ls-10 mhy. air -core r.t. choke 
RFCs -2.5 mhy. r.t. choke 
RL,- S.p.d.t. relay, 5000 -ohm coil (Potter d 

Brumfield ¿MS or equiv.) 
V1-- -64Q5, 6P6, 30L6, etc, tube 

Fig. 2. (A) Circuit of commercial capaci- 
tance relay. (B) Circuit with d.c. supply. 
Sensor, blocking capacitor are not shown. 

the capacitance relay, as indicated in 
Fig. 2B. A resistor is connected be- 
tween the cathode of V, and "B -". 
With this resistor in place the d.c. plate 
current flowing through V, will cause 
a voltage drop across the resistor, mak- 
ing the cathode more positive than the 
grid. This makes the grid effectively 
negative with respect to the cathode. 
Now, when the oscillator is loaded by 
an object approaching the sensing ele- 
ment, the circuit will not cease to os- 
cillate entirely due to the fact that the 
grid of V, is being held slightly nega- 
tive with respect to its cathode and can 
therefore "bounce back" to its original 
oscillating condition after the loading 
has been removed. This cathode re- 
sistor also tends to stabilize the oscil- lator with respect to temperature and 
line voltage variations. 

Fig. 3 is a practical circuit incor- 
porating the foregoing features. It is a 
highly sensitive and stable device em- 
ploying two tubes -a 6J5 oscillator and 
a 2050 thyratron relay tube. If desired, 
the tubes' miniature counterparts, a 
6C4 and 2D21, can be used. As will be 
noted, the oscillator stage in this relay 
is essentially the same as the one 
shown in Fig. 2B. The 2050 was used 
to increase the sensitivity of the circuit. 
In the circuit of Fig. 2B, the relay is 
inserted directly into the oscillator 
Fabraary, 1960 

plate circuit while in the modified cir- 
cuit of Fig. 3 the relay is in the plate 
circuit of the 2050 thyratron. 

The 2050 is a very interesting tube. 
Like all thyratrons, it possesses cer- 
tain properties not shared by the more 
popular vacuum tube. A thyratron's 
plate current will remain completely 
cut off until its control grid is made 
more positive than the cathode. When 
this occurs, the gas in the thyratron 
will suddenly ionize, causing a rather 
heavy flow of plate current. Once the 
thyratron has been ionized, the control 
grid loses all control over the flow of 
plate current. It is similar to the op- 
eration of a s.p.s.t. switch, i.e., "go or 
no -go." The advantage of this feature 
is that a very slight voltage differen- 
tial on the control grid will cause the 
tube to change from a non -conducting 
to a conducting state. The 2050 is con- 
nected to the grid of the oscillator 
stage through an isolating resistor and 
its cathode is connected to the mov- 
able arm of a pot which is connected 
between "B +" and ground. This is the 
"sensitivity" control. 

The adjustment of the "sensitivity" 
control potentiometer is quite critical 
and must be done carefully if the ca- 
pacitance relay is to operate satisfac- 
torily. 

The proper adjustment procedure is 
to set the potentiometer to such a point 
that the thyratron just does not fire 
with no object near the sensing plate. 

Now, when the oscillator is loaded 
down by the approach of a body to the 
sensing clament, the oscillator grid volt- 
age will drop, causing a corresponding 
drop in the negative grid voltage 
on the 2050. This will make the grid 
less negative with respect to the cath- 
ode of the 2050, causing it to fire and 
closing the plate circuit relay. If great 
sensitivity is not required, the pot can 

be adjusted so that the 2050 cathode 
is somewhat more positive than the 
negative grid voltage from the oscilla- 
tor. The sensitivity of this circuit is 
excellent. For example, with a six - 
foot length of hookup wire strung 
around a door frame, a person of aver- 
age height, standing four feet from the 
doorway, will trip the relay. 

Recently the author was asked to 
develop a lightweight, portable, and ex- 
tremely stable capacitance relay. The 
resulting circuit is shown in Fig. 4 and 
is somewhat similar to the one shown 
in Fig. 2B but powered by a six -volt, 
vibrator -type power supply. If desired, 
a combination -type power transformer 
can be used to provide operation on 
both 6 and 117 volts. Several such 
transformers are available commer- 
cially from most parts jobbers. 

The sensing element for the portable 
capacitance relay consists of one of the 
metal panels from the Bud cabinet 
which was used to house the device. The 
metal panel is insulated from the case 
itself by two ceramic stand -off insula- 
tors. The unit is powered by four 6 -volt 
batteries that have been connected in 
parallel. 

This portable capacitance relay was 
designed for use in a steel mill. The 
crane operator placed the unit some 
distance down the crane runway with 
the contacts of the plate- circuit relay 
connected so that as the crane trolley 
approached, the operator could be 
alerted by means of a warning bell. 
Other possible uses for this portable 
capacitance relay include intrusion 
alarms, portable counter applications, 
annunciators, etc. 

Another Circuit 
Another rather unusual capacitance 

relay is shown in Fig. 5. Here it was 
desired to have the sensing element 

Fig. 3. Practical circuit of sensitive, stable capacitance relay. 

F SENSING 
ELEMENT 

C3 

B+ 
150 V D.C. 

Rs- 33,000 ohm, s/2 w. carbon res. 
Rs -1800 ohm, r/2 w. carbon res. 
Rs -4700 ohm, Ya w. carbon res. 
R4- 68,000 ohm, 1 w. carbon res. 
Rs- 20,000 ohm, l w. linear-taper pot "Sen- 

litirity') 
Cs- 160 -500 pot. mice pater 
Cr-500 opt. mica capacitor 

Cs -.001 pfd., 600 v. capacitor 
C4 -10 pl.. 50 r. elec. capacitor 
Lt -10 "thy. air -core r.f. choke 
RFC1-2.5 mhy. r.f. choke 
RL,- S.p.d.t. relay, 5000 -ohm coil (Potter B 

Brumfield LM5 or equiv.) 
Vs -615 or 6C4 tube (see test) 
Ve -2050 or 2D21 thyratron (see text) 
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TI 

R3 

RI R2 

- + 
RI 

SI 

ESET SWITCH 

R,-10 megohm, 1/2 w. carbon res. 

Rs -47 ohm, 2 w. carbon res. 

Rs- 15,000 ohm, 10 w. wirewound res. 

C1- 160.500 puf. mica padder 
Cs-10 pf., 50 v. elec. capacitor 
Cs -.008 pf., 1600 V. paper capacitor 
Vib. -6 -vole vibrator 

Fig. 4. Complete sche- 
matic diagram and 
parts listing for the 
lightweight, portable 
capacitance relay unit 
with vibrator supply 
described by author. 
The metal panel sens- 
ing element was con- 
nected through a block- 
ing capacitor to the 
high side of coil L,. 

Ta-6 -volt vibrator transformer 
La-456 he. oscillator coil ( Meissner 14.4034 

or equiv.) 
S,- S.p.s.t. toggle switch ( "Reset ") 
RLI- S.p.d.t. relay, 5000 -ohm coil (Potter d 

Brumfield LMS or equiv.) 
Bs -Pour 6 -volt "A" batteries (wired in parallel) 
V1-6AQS tube 

some distance from the actual device. 
In order to avoid stray pickup from the 
lead, a shielded connecting cable had to 
be used. This ruled out the basic cir- 
cuit shown in Fig. 2B as the shunt 
capacitance of the connecting cable 
would contribute too much additional 
capacitance. The circuit of Fig. 5 
overcomes this problem as follows: 
Two oscillators, operating at a rather 
low frequency, approximately 100 kc., 
are used and their outputs fed into a 
mixer stage. The output from the 
mixer stage is fed into a low -pass 
filter, the output of which is ap- 
plied to the grid of the 2050 or 2D21 
thyratron. One oscillator is fixed - 
tuned and the other is made vari- 
ble by means of the trimmer, C2. 

The sensing element and its shielded 
cable are connected across the tuned 
circuit of the variable frequency oscil- 
lator. The shunt capacitance of the 
shielded cable, together with the dis- 
tributed capacitance of the oscillator 
coil and associated wiring, determine 

the variable frequency oscillator's op- 
erating frequency. The length of the 
shielded cable will naturally be the 
major single frequency determining 
element. In operation, the variable fre- 
quency oscillator is so adjusted that 
with no object near the sensing ele- 
ment, it will be 1000 cps above the fre- 
quency of the fixed frequency oscilla- 
tor. 

There are two possible adjustments 
here. One is where the variable fre- 
quency oscillator is set 1000 cps below, 
the frequency of the fixed frequency 
oscillator and the other is where the 
frequency is set 1000 cps above. The 
latter setting is the correct one. Thus, 
when an object approaches the sensing 
element, the capacitance of the tuned 
circuit of the variable frequency oscil- 
lator will increase, lowering its fre- 
quency, causing the output or "beat 
frequency" obtained from the mixer 
stage to decrease in frequency. Since 
a low -pass filter stage is connected 
between the mixer and thyratron relay 

stages, the voltage applied to the thy- 
ratron grid will increase with a corre- 
sponding decrease in the output fre- 
quency from the mixer. When this 
voltage becomes great enough, the thy- 
ratron will fire, closing the plate -cir- 
cuit relay. The same thyratron biasing 
scheme is used in this circuit as was 
used in that of Fig. 3. As will be noted, 
the resultant beat frequency is applied 
directly to the thyratron grid without 
benefit of rectification. No improve- 
ment was noted when the signal was 
rectified before being applied to the 
thyratron grid. 

Construction 
Now for a look at some of the "bugs" 

that can crop up in the construction of 
capacitance relays. For example, let's 
consider the construction of the relay 
just described. In a device of this type, 
proper mechanical construction is ex- 
tremely important. Mechanical rigid- 
ity is of utmost importance. The chas- 
sis should be of fairly heavy gauge 
material and, if a panel is used, it 
should be firmly attached to the chas- 
sis. All components should be securely 
fastened to the chassis and /or panel, 
paying particular attention to those 
components in the tuned circuits. 

Voltage regulation is recommended 
and, along these lines, the author has 
found that a small NE -2 neon lamp 
makes an excellent and inexpensive 
voltage regulator tube. When con- 
structing several units using the cir- 
cuit of Fig. 5, the author employed a 
100 kc. crystal oscillator as the fixed - 
frequency oscillator. 

There are many other circuits, of 
course, that could be used in assem- 
bling a capacitance relay but space 
precludes describing all of them. The 
ones covered in this article are those 
that the author has actually con- 
structed, tested, and "de- bugged." They 
really work, so don't hesitate to try 
any, or all of the circuits, should you 
have need for a capacitance relay. -Mr- 

Fig. 5. An unusual capacitance relay circuit built by author in which sensing element was some distance from actual device. 

6SN7 1/2 6SN7 
VI V24 V28 V3 .- 

e 6 CII 
e...__ + 

C6 C7 

1/2 6SN7 2D2I 

SHIELDED 2 Y a Ca 
CABLE - 

i Cl C4 

C3 

C2 
L2 

Ra, Rs- 47,000 ohm, 1/2 w. res. 
Rs, Ra- 470,000 ohm, 1/2 w. res- 
R4-2200 ohm, 1/2 w. res. 
Ra, R.-100,000 ohm, 1/2 w. res. 
Ra- 150,000 ohm, 1/2 w. res. 
R8-4700 oha., 1/2 W. res. 
Raa- 68,000 ohm, 1/2 W. res. R- 82,000 clon, 1/2 w. res. 
Ras- 68.000 ohm, 1 w. res. 
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+ 90V. 
REGULATED 

+150V 
UNREGULATED 

Ras- 20,000 ohm, 1 w. linear -taper pot ( "Sen- 
sitivity") 

Ca, Ct -500 µµf. mica capacitor 
Cs- 160 -500 µµb mica padder 
Cs-300 µµf. mica capacitor 
Cs -.001 pl., 600 v. capacitor 
Ca-.01 of., 600 v. capacitor 
C7, Cs, Cs-.02 of., 600 v. capacitor 

RLI 

117V.A.C. 

SENSITIVITY 

Cse -.05 uf., 600 v. capacitor 
Cas-10 id., SO v. elec. capacitor 
Ls, Ls-456 kr. oscillator coil ( Meissner 14- 

4034 or equiv.) 
RLI- S.p.d.t. relay, 5000 -ohm coil (Potter 6r 

Brumfield LMS or equiv.) 
Cable- RG/62U shielded coax. 

Vs-12ÁU7 or 6SN7 tube 
Vs -2050 or 21)21 thyratron 
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G 
PROFIT PROFESSIONALLY ON EVERY CALL WITH 

N LOW -COST PROFESSIONAL 
Model 550 DYNA -QVIK 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

NET $119ss 

MODEL 550 DYNA -QUIK TUBE TESTER 
Tests Each Section of Dual -Section Tubes Separately 
Great new value in professional quick -check at small cost. 
Provides more tube sockets to test more tubes faster. 
Accurately checks most of the TV and radio tubes usually 
encountered in everyday service work. Tests each sec- 
tion of dual- section tubes separately. Measures true 
dynamic mutual conductance. Checks tubes for 
shorts, grid emission, gas content, and leakage. Com- 
pletely tests each tube in seconds, checks average TV 
set in a few minutes, in home or shop. One switch tests 
everything. Fast, convenient reference listings on socket 
panel. Patented circuit provides automatic line voltage 
compensation. 7 -pin and 9 -pin straighteners on panel. 
Handsome, luggage -type carrying case. Net, $11921. 

MODEL 650 DELUXE DYNA -QUIK 
Today's Finest Portable Tube and Transistor Tester 
Accurately checks over 99% of the tubes most widely 
used in television receivers, plus popular home and port. 
able radio tubes. Tests over 600 tube types. Lists over 
125 most popular tube types, with settings, on socket 
panels for maximum operating speed. Complete listing 
in fast, index -type selector. Measures true dynamic 
mutual conductance. Tests each section of multiple 
tubes separately for GM, Shorts, Grid Emission, Gas 
Content and Life. Includes 16 spare sockets and ample 
filament voltages for future new tube types. Transistor 
Section checks transistors, diodes, and selenium recti- 
fiers. Luggage -type carrying cose. Net, $16995 

Every service- technician now can easily check 
tubes the B &K professional way! Only with a genuine 
dynamic mutual conductance tube tester can you make 
a complete and accurate test under the actual 
dynamic operating conditions of the TV set. The 
compact new "550" is not just an emission checker. 
It completely checks more tubes faster -with 
laboratory accuracy. And the cost is so amazingly 
low, it pays its way over and over again! Take a tip 
from thousands of professional servicemen -use 
B &K Dyna -Quik. There is nothing like it. 

_ I Get More for Your Money 
-IN SPEED, ACCURACY, AND VALUE 

Save Customers 
-SAVE CALL - BACKS, SAVE COST 

Sell More Tubes 
-MAKE MORE MONEY PER CALL 

` e 

SY ® 
O e o m 

O ® 

go ® n,.. 514 r 

9 

Model 650 

See Your Distributor or Send Now for Bulletin ST24 -N 

February, 1960 

B&K MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, C.S.A. 
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EVERYTHING A CLOCK -RADIO CAN OFFER 
.. AND PORTABLE TOO: 

Completely portable, all- transistor circuit 
Runs up to 500 hours on standard batteries 
Deluxe features at half the cost 
Easy to assemble 

YOUR CUE" TRANSISTOR CLOCK 
RADIO KIT (TCR -1) 
Take all the deluxe features found in the most expensive clock - 
radios, add the convenience of complete portability, plus a 

modern 6- transistor battery operated circuit ... then slash the 
price at least in half, and you have the new Hcathkit "Your 
Cue" Transistor Portable Clock Radio. 

Packing every modern clock -radio feature into a compact, 
beautifully styled turquoise and ivory plastic cabinet, "Your 
Cue" lulls you to sleep, wakes you up, gives you the correct time 
and provides top quality radio entertainment in and out -of- 
doors. It can also be used with the Heathkit Transistor Intercom 
system, opposite page, to provide music or a "selective alarm" 
system for one or more rooms covered by the intercom system. 

An "Alarm -set" hand, hour hand, minute hand and sweep 

second hand grace the easy -to -read clock dial. All controls are 
conveniently located and simple to operate. The "lull -to- sleep" 
control sets the radio for up to an hour's playing time, auto- 
matically shutting off the receiver when you arc deep in slum- 
ber. Other controls set "Your Cue" to wake you to soft music, 
or conventional "buzzer" alarm. A special earphone jack is 

provided for private listening or connection to your intercom 
or music system. At all times crystal -clear portable radio enter- 
tainment is yours at the flick of a switch. 

The modern 6- transistor circuit features prealigncd IF's for 
case of assembly. A tuned RF stage and double tuned input to 
the IF stage assure top performance. The built -in rod -type 
antenna pulls in far-off stations with outstanding clarity while 
a large 4" x 6" speaker provides tonal reproduction of unusual 
quality. 

HEATHKIT TCR-1 

$4595 

$ix easily obtainable penlight -size mercury batteries power 
the radio receiver up to 500 hours, while the clock operates up 
to 5 months from a single battery of the same type. Ordinary 
penlight cells may also be used with reduced battery life. 

The handsome two -tone cabinet, measuring only 31/2" H. x 8' 
W. x 71" D. fits neatly into the optional carrying case for beach 

use, boating, sporting events, hunting, hiking, or camping. 
Wherever you are, you'll find "Your Cue" your constant 

companion. Shpg. Wt. 5 lbs. 

LEATHER CARRYING CASE 

HEATHKIT 

NO. 93 -3 

$495 
Shpg. Wt. 2 lbs. 

HEATH COMPANY /Benton Harbor, Mich. 
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New Transistor Intercom Kit 
TALK WITH ANY OR ALL FIVE STAT IONS 
WITH YOUR OWN INTERCOM SYSTEM 

Battery Power Permits Placement Anywhere 
Versatile Unit has Many Important Uses 

Complete Privacy of Conversations Assured 

TRANSISTOR INTERCOM KIT (XI -1 and XIR -1) 
A flexible, versatile transistor intercom, has been developed by Heath engineers 
to enable you to set up your own communications system at an unbelievably 
low price. 

Consisting of a master unit (XI -1) and up to five remote stations (XIR -1), 
the system is designed for any remote unit to call the master, for any remote 
station to call any other remote station, or for the master unit to call any single 
remote unit or any combination of remote units. Complete privacy is assured, 
since a call to a remote station cannot be interrupted or listened to while the 
remote unit is in operation unless switched in by the master unit. Used with 
clock- radio, opposite page, it can serve as a music or "selective alarm" system. 

Transistor circuitry means long life, instant operation and minimum battery 
drain. Eight ordinary, inexpensive "C" flashlight batteries will run a unit for 
up to 300 hours of normal "on" time. Circuitry is especially designed for crisp, 
clear intelligible communication and the instant operation feature allows tuning 
of the units off between calls, extending battery life. Use of battery power dots 
away with power cords, allowing each unit to be placed where most convenient. 
Only two wires arc required between the master unit and each remote station. 
Beautifully styled, the Heathkit Intercom presents a new approach in design. 
Both master and remote stations have two -piece cases in ivory and turquoise 
for a rich, quality appearance. Batteries not included. Shpg. Wt. 6 lbs. 

AC POWER SUPPLY (XP -1) 
A permanent power supply for 24 -hour operation of the XI -1 Intercom on 
household current. Converts 110 V. AC to well filtered 12 -volt DC output, 
eliminating the need for batteries. Power supply is small, compact and fits in 
space normally occupied by batteries. 
HEATHKIT XP -1 $9.95 

HEATHKIT XI-1 (Master) 

$2795 

NEW IMPROVED DESIGN 
STEREO -MONO PREAMP KIT (SP -2A, SP -1A) 
Get the SP -2A Stereo Prcamp kit now, or the SP -1A monophonic version which 
you can easily convert to stereo whenever you choosc by assembling the second 
channel (C- SP -1A) and plugging it into your SP-1A. 

The SP -2A permits stereo, two channel mixing, or either channel monophonic 
use, and includes a remote balance control. 

Six inputs (12 in the stereo version) accommodate tape, magnetic phono and 
microphone, plus three separate high level inputs. Level controls provided on 
"mag. phono" and high level inputs. Switch selects NARTB equalization for 
tape head input, and RIAA, LP or 78 RPM compensation for mag. phono input 
HEATHKIT SP -1A (monophonic) Shpg. Wt. 13 lbs S37.95 
HEATHKIT C -SP -1A (not shown) (converts SP -1A to SP -2A) Shpg. Wt. 4 lbs $21.95 

New 

HEATHKIT XIR-1 
(Remote) 

$695 
Shpg. Wt. 4 lbs. 

HEATHKIT SP-2A (stereo) 
Shpg. Wt. 15 lbs. $5695 

$5.70 down. $6.00 mo. 

THE WORLD'S BIGGEST BARGAIN 
IN A HI -FI AMPLIFIER 
55 WATT HI -FI AMPLIFIER KIT (W -7A) 
Utilizing advanced design in components and tubes to achieve unprecedented 
performance with fewer parts, Heathkit has produced the world's first and only "dollar -a- watt" genuine high fidelity amplifier. Meeting full 55 -watt hi -fi rating 
and 50 -watt professional standards, the new improved W -7A provides a comfort- 
able margin of distortion -free power for any high fidelity application. 

The sleek, modern styling of this unit allows unobtrusive installation anywhere 
in the home. The clean, open layout of chassis and precut, cabled wiring harness 
makes the W -7A extremely easy to assemble. Shpg. Wt. 28 lbs. 

SPECIFICATIONS -Power output: HiFi rating. 55 watts: Professional ratina, 50 watts. Power response: fI db from 20 cos to 20 ke a155 watts output. Total harmonic distortion: Less than 2% from 30 cps to 15 he a155 watts output. Interrnodulatien distortion: Less than 1% at 62 watts output using 60 cps and 6 kc signal mixed 4:1. Hun, and noise: 00 db below 55 watts. unweighted. Damping factor: Switch on Iront panel for selecting either maxi- mum (20:1) or unity (I:,). Output impedances: 4.13 and 16 ohms and 70volt line. Power requirements: 117 volts, 50/00 cycles. 90.160 walls. Dimensions: 8X- 0. x 6W H. e )5" W. 

New 

HEATHKIT W-7A 

$5495 
February, 1960 
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New 

HEATHKIT SA-2 

$5295 

Stereo Amplifiers 
YOUR BEST DOLLAR VALUE 
IN STEREO... 
14/14 WATT STEREO AMPLIFIER KIT (SA -2) 

Complete control is at your fingertips with this versatile Stereo Amplifier- 
Preamplifier. Providing 14 watts per stereo channel, or 28 watts total 
monophonic, the SA -2 offers every modern feature in a master stereo con- 
trol center at a price to please the budget minded. The unit offers selection 
of dual channel stereo operation, monophonic operation using both chan- 
nels simultaneously, or using either channel for monophonic program 
material independent of the other channel. A 4- position input selector 
switch provides choice of mag. phono, crystal phono, tuner, and high level 
auxiliary input for tape recorder, TV, etc. Other features include RIAA 
equalization on mag. phono, channel reversing function, clutched volume 
control, ganged dual tone controls, speaker phase reversal switch and two 
AC outlets. Handsomely styled black and gold vinyl -clad steel cabinet. 
Shpg. Wt. 23 lbs. 

SPECIFICATIONS -Power output: 14 watts per channel. "hi -fi "; 12 watts per channel. "prolessional"; 
16 watts per channel. "utility ". Power response: it db from 20 cps to 20 kc at 14 watts output. Total har- 
monic distortion: less than 2%, 30 cps to 15 kc at 14 watts output. Intermodulallon distortion: less than 1% 

at 16 watts output using 60 cps and 6 kc signal mixed 4:1. Hum and noise: mag. phono input, 47 db below 
14 watts; tuner and crystal phone. 63 db below 14 watts. Controls: dual clutched volume: ganged bast. ganged 

treble; 4. position selector; speaker phasing switch. AC receptacle: 1 switched, 1 normal. Inputs: 4 stereo or 

8 monophonic. Outputs: 4, 8 and 16 ohms. Dimensions: 4¡5" H. x 15" W. x 8" D. Power requirements: 117 

volts, 50 /60 cycle, AC, 150 watts (fused). 

New 

HEATHKIT XR -2P 
(6 lbs.) $2995 

HEATHKIT SA-3 

$2995 
New 

ECONOMY STEREO AMPLIFIER KIT (SA -3) 
This amazing performer delivers more than enough power for pure, undis- 
torted room- filling stereophonic sound at the lowest possible cost. Fcaturing 
3 watts per stereo channel and 6 watts as a monophonic amplifier, the 
SA -3 has been proven by exhaustive tests to be more than adequate in 
volume for every listening taste. 

You will find its case of assembly another plus feature. Hcathkit con- 
struction manuals, world famous for their clarity and thoroughness, lead 
you a simple step at a time to successful completion of the kit. Larger than 
lift -size diagrams show you exactly what each part looks like, where it goes, 

and how it is installed. 
The amplifier is tastefully styled in black with gold trimmed control 

knobs and gold screened front and rear panel. A tremendous buy at this 
low Heathkit price ! Shpg. Wt. 13 lbs. 

SPECIFICATIONS -Power output: 3 watts per channel. Power response: j1 db from 50 cos. 20 kC at 

3 watts out. Total harmonic distortion: less than 3 %; 60 cps, 20 kc. Intermodulatlon distortion: less than 
2% l) 3 watts output using 60 cycle a 6 ke signal mixed 4:1. Hum and noise: 65 db below full output. Con- 
trols: dual clutched volume; ganged treble. ganged bass; 7- position selector; speaker ohasing switch: enroll 
switch. Inputs (each cc I): tuner, crystal or ceramic phono. Outputs leech channel): 4. B. 16 ohms. 
Finish: black with gold trim. Dimensions: 12W W. x 6y," D. x 3/." H. 

HEATHKIT XR -2L $34.95 
(7 lbs.) 

6- TRANSISTOR PORTABLE RADIOS (XR -2P and XR -2L) 
Ncw, improved styling. new vernier tuning, up to 1,000 hours on flashlight batteries 
.. arc just a few of the plus features you get with these new transistor portables. Carry 

them with you wherever you go: to the beach, on trips, boating, etc. These new. 
improved models bring vet the outstanding performance of the preceding models 
plus brand new styling and the additional convenience of vernier tuning for smooth. 
effortless station selection. The XR -2P features a mocha and beige high -impact 
plastic case. The XR -2L has a sun -tan color feather case with an identical beige 
plastic front. Six Texas Instrument transistors are stied for high sensitivity and selec- 

tivity. A large 4" x 6" Put speaker with heavy magnet provides excellent tone quality. 
The roomy chassis makes it unnecessary to crowd components, adding greatly to ease 

of construction. The six standard size "D" flashlight batteries used fnr power provide 
extremely long battery life and can be purchased anywhere. Fun io build, and fun to 

use ... order one today! 
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New 
HEATHKIT S -1 

$69 
$7.00 DN.. $7.00 MO. 

Indicates Depth and Type of Bottom From 0 to 100 Feet 
Detects Submerged Objects (fish, logs, etc.) and Their Depth 
Completely Transistorized ... Operates From Flashlight Bat- 
teries 

TRANSISTOR DEPTH SOUNDER (DS -1) 
Weekend boatsman or professional ... fisherman or skindivcr ... here's the depth 
sounder for you. Depth is indicated by a flashing neon lamp rotating behind a trans- 
parent circle in the molded black plastic dial face. A large hoed around the dial en- 
ables the viewer to easily read the indicator in bright light or sunshine. The trans- 
ducer uses a barium tianate element mounted in a faired. molded epoxy resin housing 
with solid brass through -hull fitting and mounting hardware. 1Vhilc designed for 
permanent mounting on the bottom of the boat. temporary outboard mounting of the 
transducer is also possible. The completely transistorized circuit operates from 6 

flashlight cells and one long -life battery. Comes complete with splash -proof cabinet, 
hardware and gimbal-type mounting bracket. Shpg. Wt. IO lbs. 
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www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


New Amplifiers & . Tuners 

A NEW AMPLIFIER AND PREAMP 
UNIT 'PRICED WELL WITHIN 

ANY BUDGET 
14 -WATT HI -FI AMPLIFIER KIT (EA -3) 

This thrilling successor to the famous Heathkit EA -2 is one of the finest invest- 
ments anyone can make in top quality high fidelity equipment. It delivers a 
full 14 watts of hi -fi rated power and easily meets professional standards as a 
12 -watt amplifier. 

Rich, full range sound reproduction and low noise and distortion are 
achieved through careful design using the latest developments in the audio 
science. Miniature tubes are used throughout, including EL -84 output tubes 
in a push -pull output circuit with a special- design output transformer. The 
built -in preamplifier has three separate switch- selected inputs for magnetic 
phono, crystal phono or 'tape, and AM -FM tuner. RIAA equalization is 
featured on the magnetic phono input. Shpg. Wt. 15 lbs. 

NOTE THESE OUTSTANDING SPECIFICATIONS -Power output: 14 watts, Hi -Fi: 12 watts, Professional: 
16 watts, Utility. Power response: f1 db from 20 Cps to 20 kc at 14 watts output. Total harmonie distortion: 
less than 2%, 30 cos to 15 kc at 14 watts output. Intermodulation distortion: less than 1% at 16 watts output 
using 60 cos and 6 kc signal mixed 4:1. Hum and noise: mag. ohono input, 47 ou below 14 watts; tuner and 
crystal phono, 63 db below 14 watts. Outlet lmped : 4, 6 and 16 ohms. 

HEATHKIT 

$2995 
NEVER BEFORE HAS ANY HI -FI 
AMPLIFIER OFFERED SO MUCH 

AT SO LOW A PRICE 
"UNIVERSAL" 14 -WATT HI -FI AMPLIFIER KIT (UA -2) 
Meeting 14 -watt "hi -fi" and 12 -watt "professional" standards, the UA -2 lives 
up to its title "universal" performing with equal brilliance in the most demand- 
ing monophonic or stereophonic high fidelity systems. Its high quality, remark- 
able economy and ease of assembly make it one of the finest values in high 
fidelity equipment. Buy two for stereo. Shpg. Wt. 13 lbs. 
SPECIFICATIONS -Power output: Hi.Fi rating. 14 watts: Professional rating. 12 watts. Power *1 db born 20 cps to 20 kc at 17 watts output. Total harmonic distortion: Less than 2% from 20 cps t0 20 CC at 
14 watts output. Intermodulation distortion: Less than 1% at 14 watts output using 60 cos and 6 kc signal mixed 
4:,. Hum and noise: 73 db below 14 watts. Output imped : 4, Band 16 ohms. Damping factor: Switched 
for unity or maximum; maximum damping factor 15:,. Input voltage for 14 watt output:.7 volts. Power re- quirements: 117 volts 50/60 cycles, 55 watts. Dimensions: 10" W. x 6W D. x 4y,' H. 

MORE STAT IONS AND TRUE FM 
QUALITY ARE YOURS WITH THIS 

FINE TUNER KIT 
HIGH FIDELITY FM TUNER KIT (FM -4) 

This handsomely styled FM tuner features better than 2.5 microvolt sensi- 
tivity, automatic frequency control (AFC) with on -off switch, flywheel 
tuning and prewired, prcaligncd and pretested tuning unit. Clean chassis 
layout, prcaligncd intermediate stage transformers and assembled tuning 
unit makes construction simple- guarantees top performance. Flywheel 
tuning and new soft, evenly -lighted dial scale provide smooth, effortless 
operation. Vinyl -covered case has black, simulated -leather texture with gold 
design and trim. Multiplex adapter output also provided. Shpg. Wt. 8 lbs. 
SPECIFICATIONS -Tuning range: 88 to 108 mc. Quieting sensitivity: 2.5 us. for 20 db of Quieting. 
IF frequency: 10.7 mc. Image ratio: 45 db. AFC correction factor: 75 kc per volt. AM suppression: 25 db. 
Frequency response: f2 db 20 to 20,000 cos. Harmonic distortion: Less than 1.5 %, 1100 uy. 400 cycles 
103'/ modulation. Intermodulation distortion: Less than 1 %. 60 cycles and 6 kc mixed 4:1 1100 uv, 30s/ 
modulation. Antenna: 300 ohms unbalanced. Output impedance: 600 ohms (cathode follower). Output 
voltage: nominal .5 volt (with 30% modulation, 20 uy signal). Power requirements: 105.125 volts 50/60 
cycle AC at 25 watts. Overall dimensions: 4;;' H. x 13%' W. x 5%" D. 

New 

HEATHKIT UA-2 

$2295 

New 

HEATHKIT FM-4 

$3495 
HEATH COMPANY/Benton Harbor, Mich. 
February, 1960 

Fa subsidiary of Daystrom. Inc. 
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New Tape Recorders 

Choice of 3 Outstanding Models 

Compare With $350 -$400 Machines 

Preassembled Tape Mechanism 

PROFESSIONAL QUALITY TAPE RECORDER KITS 
(TR -1 Series) 

Enjoy the incomparable performance of these professional quality tape 
recorders at less than half the usual cost. These outstanding kits offer a 

combination of features found only in much higher priced professional 
equipment, generally selling for $350 to 8400. Not the least of these 

special features is the handsome styling which characterizes the kits ... 
a semi -gloss black panel is set off by a plastic escutcheon in soft gold, 
which is matched by black control knobs with gold inserts. The mechan- 
ical assembly, with fast forward and rewind functions, comes to you 
completely assembled and adjusted; you build only the tape amplifier. 
And, you'll find this very easy to accomplish, since the two circuit boards 
eliminate much of the wiring. Separate record and playback heads and 
amplifiers allow monitoring from tape while recording and a "pause" 
control permits instant starting and stopping of tape for accurate cueing 
and tape editing. A digit counter is provided for convenient selection 
of any particular recording. Push -pull knob provides instant selection 
of 3M or 71/2 IPS tape speed. Safety interlock on record switch reduces 
possibility of accidental erasure of recorded tapes. Shpg. Wt. 30 lbs. 

SPECIFICATIONS -Tape speed: 7.5° and 3.75- per second. Maximum reel size: 7-. 
Frequency (record -playback): ±2.5 db. 30 to 12,000 cps at 7.5 IPS: ±2.5 db, 
30 to 6.500 cps at 3.75 IPS. Harmonic distortion: 1% or less at normal recording level; 3% 
or less at peak recording level. Signal -to -noise ratio: 50 db or better, referred to normal 
recording level. Flutter and wow:0.3% RMS at 7.5 IPS; 0.35% RMS at 3.75 IPS. Heads 
(3): erase, record, and in -line stereo playback (TR -1C, monophonic playback). Playback 
equalization: NARTB curve, within t2 db. Inputs (2): microphone and line. Input im- 
pedance: 1 megohm. Model TR -1D & TR -1E outputs (2): A and B stereo channels. 
Model TR -1C output (t): monophonic. Output levels: approximately 2 volts maximum. 
Output impedance: approximately 600 ohm (cathode followers). Recording level Indi- 
cator: professional type db meter. Blas erase frequency:60 kc. Timing accuracy: ±2 %. 
Power requirements: 105.125 volts AC. 60 cycles, 35 watts. Dimensions: 15W W. x 1374 

D. Total height IO'',Ç. Mounting: requires minimum of 8W below and 1W above mounting 
surface. May be operated in either horizontal or vertical position. 

MODpLonic Monophonic 
Playback.e 

Deck: A59e95 $1 N 

4.00 MO 
MODEL TR -1D Two Track Stereo Tape Deck: Monophonic Record 
and Playback, plus Playback of 2- track @@1699) $17.00 

DWN. 
Pre- recorded Stereo Tapes (stacked). 41 $15.00 MO. 
MODEL TR -1E Four Track Stereo Tape Deck: Monophonic Record 
and Playback, plus Playback of 4 -track 

169.95.$17.00 DWN. Pre- recorded Stereo Tapes (stacked). $15.00 MO. 
MODEL C -TR -1C Conversion Kit: Converts TR -1C to TR -1D (see 
TR -1 D description above). Shpg. Wt. 2 lbs $19.95 
MODEL C -TR -1D Conversion Kit: Converts TR -1D to TR -1E (see 
TR -1E description above). Shpg. Wt. 2 lbs $14.95 

MODEL C -T R -I CQ Conversion Kit:Convcrts TR -1 C to TR -I E 

(see TR -1E description above). Shpg. Wt. 2 lbs $19.95 

Choice of Monophonic or Stereo models 

Complete versatility 

Easy to assemble, easy to use 

STEREO -MONO TAPE RECORDER KITS (TR -1A Series) 

Here are the tape recorders the avid hi -fi fan will find most appealing! 
Their complete flexibility in installation and many functions make them 
our most versatile tape recorder kits. This outstanding tape recorder 
now can be purchased in any one of three versions. You can buy the 

new two -track (TR -IAH) or four -track (TR -IAQ) versions which 
record and play back both stereo and monophonic programming, or the 
two -track monophonic record- playback version (TR-IA) and later con- 
vert to either two -track or four -track stereo record- playback models by 
purchasing the MK -4 or MK -5 conversion kits. The tape deck mecha- 
nism is extremely simple to assemble. Long, faithful service is assured by 
precision bearings and close machining tolerances that hold flutter and 
wow to less than 0.35%. Power is provided by a four -pole, fan -cooled 
induction motor. One lever controls all tape handling functions of for- 
ward, fast -forward or rewind modes of operation. The deck handles up 
to 7° tape reels at 7.5 or 3.75 IPS as determined by belt position. The 
TR-IA series decks may be mounted in either a vertical or horizontal 
position (mounting brackets included). The TE -1 Tape Electronics kits 
supplied feature NARTB equalization, separate record and playback 
gain controls and a safety interlock. Provision is made for mike or line 
inputs and recording level is indicated on a 6E5 "magic eye" tube. 
Two circuit boards simplify assembly. 

MODEL TR -1A: Monophonic two -track record /playback with fast for- 
ward and rewind functions. Includes one eon 

e9s 
$10.00 DWN. 

TE -4 Tape Electronics kit. Shpg. Wt. 24 lbs. 7J $9.00 MO. 

TR to SPECIFICATIONS -Frequency response: 7.5 IPS t3 db 50 to 12,000 cps: 

3.75 IPS f3 db 50 to 7.000 cps. Signal -to -noise ratio: better than 45 db below full output 
of 1.25 volts /channel. Harmonic distortion: less than 2% at full output. Bias erase fre- 
quency: 60 kc (oush-pull oscillator). 

MODEL TR -IAH: Two -track monophonic and stereo record/playback 
with fast forward and rewind functions. Two ei An o $15.00 

DWN. 
TE -4 Tape Electronics kits. Shpg. Wt. 36 lbs. 4, ) $13.00 MO. 

TR -IAH SPECIFICATIONS -Frequency response: 7.5 IPS t3 db 40 to 15,000 cos: 

3.751PS f db 40 to 10,000 cps. Signal -to -noise ratio:45 db below full output of 1 volt /chan- 
nel. Harmonic distortion: less than 2% at full output. Bias erase frequency: 60 kC 

(push -pull oscillator). 

MODEL TR -IAQ: Four -track monophonic and stereo record/playback 
with fast forward and rewind functions. Two $14995 $15.00 

DWN. 
TE -4 Tape Electronics kits. Shpg. Wt. 36 lbs. $13.00 MO. 
TR -IAQ SPECIFICATIONS -Frequency response: 7.5 IPS f3 db 40 to 15,000 cps: 

3.75 IPS t3 db 40 to 10.000 cps. Signal -to -noise ratio: 40 db below lull output of .75 volts/ 
channel. Harmonic distortion: less than 2% at lull output. Bias erase: 60 KC (push -pull 
oscillator). 

HEATH COMPANY /Benton Harbor, Mich. a subsidiary of Daystrom, Inc. 
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New "Acoustic Suspension" Hi -Fi 
Speaker System Kit 

HEATHKIT AS-2U (unfinished) 

$6995 
HEATHKIT AS -2M (mahogany) $79.96 
HEATHKIT AS -26 (birch) EACH 

New Test 
Equipment 

ÉÌ-i1 

HEATHKIT FMO -1 Price to be 
announced 

February. 1960 

NOW- FOR THE FIRST TIME - EXCLUSIVELY FROM HEATH 
ACOUSTIC SUSPENSION HI -FI SPEAKER SYSTEM KIT (AS -2) 
A revolutionary principle in speaker design, the Acoustic Research speaker 
has been universally accepted as one of the most praiseworthy speaker sys- 
tems in the world of high fidelity sound reproduction. Heathkit is proud to 
be the sole kit licensee of this Acoustic Suspension principle from AR, Inc., 
and now offers for the first time this remarkable speaker system in money- 
saving, easy -to -build kit form. 

The 10" Acoustic Suspension woofer delivers clean, clear extended -range 
bass response and outstanding high frequency distribution is provided by the 
specially designed "cross -fired" two -speaker tweeter assembly. 

Another first in the Hcathkit line is the availability of preassembled and 
prefinished cabinets. Cabinets are available in prefinished birch (blond) or 
mahogany, or in unfinished birch suitable for the finish of your choice. Kit 
assembly consists merely of mounting the speakers, wiring the simple cross- 
over network and filling the cabinet with the fiberglass included. Shpg. 
Wt. 32 lbs. 

SPECIFICATIONS -Frequency response (at 10 watts input): ±5 db. 42 to 14.000 cps: 10 db down at 30 and 16.000 cos. Harmonic distortion: below 2% down to 50 cos. below 3% down to 40 cos at 10 watts input in corner room location. Impedance: 8 ohms. Suggested amplifier power: 20 watts minimum. led damping factor: high (5:1 or greater). Efficiency: about 2 %. Distribution angle: 90° in horizontal plane. Dimensions: 24' W. x 13X" H. a 1134' D. 

AN INSTRUMENT LONG -AWAITED 
BY SERVICE TECHNICIANS 

EVERYWHERE! 
HEATHKIT FM TEST OSCILLATOR KIT (FMO -1) 
Here in one compact, easy -to -use instrument arc provided all the test signals 
and sweep frequencies required for fast, easy alignment and troubleshooting 
of RF, IF and detector sections of FM tuners and receivers. An instrument 
unique in the test equipment field ... being the only one of its type designed 
especially for FM service work. 
SPECIFICATIONS -Output frequencies: (or RF alignment, 90 mc (FM band low end), 100 me (FM band middle range). 107 me (FM band high end). Modulation:400.cycle incidental FM. IF and detector alignment: 
10.7 mc sweep. Sweep width markers: 200 kc to over 1 mc, variable, 10.7 mc (crystal), 100 kc sub -markers. Modulation: 400.cycle AM. For other applications: 10.0 mc (crystal) and harmonics, 100 kc, 400.cycle audio. Controls: main frequency selector, modulation switch /concentric level control, marker oscillator switch /con- centric level control, sweep width -power switch, output control, AF -RF (source impedance) switch. Power supply: transformer, selenium rectifier. Power requirements: 105 -125 V. 50/60 cycles. 12 watts. Cabinet Nee: 7%' H. x 4%,' W. x 4%" D. 

HEATHKIT RF-1 

*2795 

PREASSEMBLED AND ALIGNED 
BANDS WITCH /COIL ASSEMBLY 

RF SIGNAL GENERATOR KIT (RF -1) 
Moderately priced, and capable of precision performance the RF -1 provides 
highly accurate and stable RF signals for trouble- shooting and aligning RF 
and IF circuits of all kinds. Modulated or unmodulated RF output of at least 
100,000 microvolts is available, controlled by both fixed -step and continu- 
ously variable controls. A built -in 400 cycle audio generator with 10 -volt 
output provides internal modulation of RF signal and is available separately 
for audio tests. A preassembled bandswitch and coil assembly, aligned to 
factory precision standards, eliminates the need for special alignment equip- 
ment. Shpg. Wt. 7 lbs. 

SPECIFICATIONS -Frequency range: Band A, 100 kc to 320 kc: Band B, 310 kc to 1.1 mc; Band C, 1 mc to 
3.2 mc; Band D. 3.1 mc to 11. mc; Band E, 10 mc l0 32 mc; Band F, 32 mc to 110 mc. Calibrated harmonics: 
110 mc to 220 mc. Accuracy: 2 %. Output: impedance, 50 ohms: voltage, in excess 01 100,000 uy on all bands. Modulation: internal, 400 cycles approx. 30% depth; external, approx. 3 V across 50k ohm tor 30%. 400 cycles audio output: approx. 10 V open circuit. Tube complement: VI 12AT7 RF oscillator, V2 6AN8 modulator 
and output. Power requirements: 105125 V 50/60 cycles AC, 15 watts. Aluminum cabinet dimensions: 
6X- W. a 9W H. e 5' D. 
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New 

HEATHKIT KS-1 

$16 995 

HEATH KIT KL -1 

$41500 

HEATHKIT XC-2 

$3695 

HEATHKIT UT-1 

$2895 

Ham Radio Gear 
TOP POWER WITH ECONOMY 
AND SAFETY 
KILOWATT POWER SUPPLY KIT (KS -1) 
The KS -1 is designed as a companion to the "Chippewa" Linear Amplifier 
and is also suitable for supplying plate power to most other RF amplifiers in 
the medium to high power class. The KS -1 features an oil -filled, hermetic- 
ally sealed plate transformer to minimize corona, a swinging choke in the 
filter circuit for good regulation, and a 60- second time delay relay to permit 
adequate heating of the mercury vapor rectifiers before application of 
plate voltage. All components arc conservatively rated and well insulated 
for long life and dependable service. Shpg. Wt. 105 lbs. 

SPECIFICATIONS -Maximum DC power output: 1500 walls. Nominal DC voltage output: 3000 or 
1500volts. Maximum DC currant output: Average 500 ma. peak 1000 ma. Regulation:180 to 600 ma (typical 
linear amplifier). 8 %; 0 to 300 ma (typical class C amplifier), 10%; 0 to 500 ma. 15 %. Ripple: Less than 1 %. 
Tube complement: (2) 866A mercury vapor rectifiers. Recommended ambient temperature: 50 to 100 

degrees F. Circuit: Two half-wave mercury vapor rectifiers in a full wave, singlo.phase configuration with 
swinging choke input filtering. Line power requirements: 115 V. 50 /60 cycles, 20 amperes; 230 V. 50 /60 
cycles, 10 amperes. *hassle size: 17%' W. x 12' H. x 13' D. 

MOVE TO THE TOP IN 
TRANSMITTING POWER 
"CHIPPEWA" KILOWATT LINEAR AMPLIFIER KIT (KL -1) 

The KL -1 operates at maximum legal amateur power inputs in SSB, CW 
or AM service using any of the popular CW, SSB and AM exciters as a 
driver. Premium tubes (4- 400's) push the "Chippewa" to top performance 
levels while a centrifugal blower provides more than adequate cooling. 
Shpg. Wt. 70 lbs. 

SPECIFICATIONS -RF section: Driving power required (10 meters); Class ABI (tuned grid) 10 watts 
peak; Class C (tuned grid) 40 watts: Class ABM (swamped grid) 60 watts peak. Power Input: Class ABI 
(SSB -voice modulation) 2000 watts PEP; Class ABI (55B -two tone test) 1300 watts; Class ABI (AM linear) 
1000 watts; Class C (CW) 1000 watts. Power output DO meters): Class AB) (558 -voice modulation) 900 

watts PEP; Class ABI (SSB -Iwo tone test) 550 watts; Class ABI (AM linear) 300 watts; Class C (CW) 750 watts. 
Output Impedance: 50 to 72 ohms (unbalanced). Input impedance: 50 to 72 ohms (unbalanced). land 
coverage: 60, 40,20,15 and 10 meters. Panel metering:0 to 50 ma. grid current; 0 to 100 ma screen current; 
0 to 5000 volt plate voltage; 0 to 1000 ma plate current. Tube complement: Final tubes, (2) 4.400A; clamp 
tube, (1)'6006; voltage regulators, (4) 003. (2) 0C3. Power requirements: AC (power supply primary tir 
cuit). 250 waits. 115 volt, 50 /60cycles; DC. 3000to 4000volts.450 ma. Cabinet size: 19X W. a 11%' H. x 16' O. 

2 -METER CONVERTER KIT (XC -2) 

Extends coverage of the Heathkit "Mohawk" Receiver to the 2 -meter band. 
May also be used with receivers tuning a 4 mc segment between the fre- 
quencies of 22 and 35 me when appropriate crystal is used. Shpg. Wt. 7 lbs. 

SPECIFICATIONS -Noise figure: 4.5 db; 1 uv signal provides 20 db thermal noise quieting. Sensitivity: 
opone. .1 uy Input will provide a signal better than 6 db over noise level. Gain: approx. 40 db. Pass band: 
essentially flat 144to 148 mc: approx. 35 db down at 143 and 149 mc. Image rejection: better than 100 db 

(tunable). Output Impedance: 50 to 75 ohms. Input Impedance: 50 to 75 ohms; 300 ohms with balun. 
Fr : input, 144 to 148 mc; output, 22 to 26 me with crystal supplied. Tubes: 6AM4. 6B58, 6EA8, 

12.477. Crystal: .005% 3rd overtone. Power requirements: 150 volts DC at 50 ma (dropping resistor sup 
plied for 210 VDC RX -1 operation) 6.3 volts AC /DC at 1.375 amps. Sloe: 9" W. a 5 %" H. a 4 %' D. 

"BEST BUY" UTILITY POWER SUPPLY KIT (UT -1) 

This power supply is ideal for converting the Heathkit "Cheyenne" and 
"Comanche" mobile transmitter and receiver to fixed station operation; 
or may be used to provide necessary filament and plate voltage for a wide 
variety of amateur equipment. Features silicon diode rectifiers, high capac- 
ity filters for superior dynamic regulation, and line filtering to minimize 
TVI and reduce receiver line noise. On ICAS basis, provides 150 watts DC 
plus filament power for 6.3 volt or 12.6 volt filament applications (6.3 VAC., 
8 amps. or 12.6 VAC., 4 amps.; 600 VCD., 250 ma or 600 VDC , 200 ma 
and 300 VDC., 100 ma). Less than 1 /0 ripple; excellent regulation. 
Housed in attractive green and gray -green cabinet measuring 9' long, 4' wide, 6' high. Shpg. Wt. 15 lbs. 
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New Citizen's Band Transceiver 
WIRED OR KIT FORM 

HEATHKIT CB-1 HEATHKIT W-CB-1 $4295 $6095 
(kit model) (wired model) 

$6.10 dwn., $6.00 mo. 

Both models Include transceiver, crystal, 
microphone and two special power cords. 

No Tests.to Take -No Operator's License Required 
Any Citizen 18 or Older Can Have Own Station 
Hundreds of Business and Personal Uses 

CITIZEN'S BAND TRANSCEIVER KIT (CB -1) 
The Heathkit CB -1 Citizen's Band Transceiver is a compact radio transmitter and 
receiver combination designed to operate on the new 11 -meter "Citizen's Band ". No 
tests to take, no special knowledge or operator's license required ... you need only 
fill out forms we supply, and mail them to FCC to apply for station license. Operates 
just like any short wave radio used by oolice and other communication services. 
Front panel switch selects both "transmit" and "receive'.'. Two or more Heathkit 
Transceivers provide you with your own 2 -way radiotelephone system for making 
necessary business and personal contacts with family, friends or associates. A Hcathkit 
accessory power supply makes the CB -1 completely portable for use in cars, trucks, 
boats, etc., using 6 or 12 volt batteries. With appropriate accessory antenna, the CB -1 
can be used for communicating between truck and office, home and automobile, boat 
and shore, farm -house and field ... literally hundreds of useful applications. Comes 
complete with microphone, 2 power cords for mobile or fixed operation, station ID 
card, call letters, and crystal for one channel and FCC application form. Order 
power supply and antenna separately. Attractively styled in two -tone "mocha" 
and "beige ". Shpg. Wt. 10 lbs. 

SPECIFICATIONS -Receiver type: Superregenerative detector w 1rl stage. Power Input: 5 watts maxi. 
mum to plate'of final RF amplifier (FCC requirement). Transmitter frequency control: Third overtone type 
quartz crystal operating within 0.005516 of marked channel frequency between -20' and 1-130° F. Modulation: 
AM plate and screen modulation automatically limited to less than 100% (FCC requirements). Power supply: 
Internal 117 V. 50160 cycles, AC (35 watts). For 6 V battery power, use Model VP -1 -6 Vibrator Power Supply 
(6.5 amps): for 12 V battery power. use VP -1.12 (4 amps). Total B+ requirements: 280 volts at 60 ma: total 
heater requirements, 6.3 volts at 1.8 amps. or 12.6 volts at 0.9 amps. Power rectifier: 2 silicon diodes in lull 
wave voltage doubler circuit. Microphone: Combination hand -held and desk type. ceramic element. plastic' 
case, with cord and connector. RF output Impedance: 50 ohms. Speaker sise: 3'/, (round). Undistorted 
audio power output: Approximately 1 watt. Line cords: Two supplied, one for AC operation. one for battery 
operation. Power circuits automatically switched when appropriate line cord Is plugged in. Cabinet dimem 
Mons: 8' H. x 6' D. x 95. -W. 

NOTE: all prices and specifi- 
cations subject to change 
without notice. 
Enclosed find ( ) check ( ) 
money order. Please ship 
C.O.D.( ) 

On Express orders do not in- 
clude transportation charges 
-they will be collected by the 
express agency at time of 
delivery. 

On Parcel Post Orders include 
postage for weight shown. All 
prices are NET F.O.B. Benton 
Harbor, Michigan, and apply 
to Continental U.S. and Pos. 
sessions only. 20% Deposit 
required on all C.O.D. orders. 

February, 1960 

SPECIFY FREQUENCY CHOICE 
(1st and 2nd choice) 

CLASS D CITIZEN'S BAND 
FREQUENCIES 

26.965 me 27.035 me 27.115 me 27.185 me 
26.975 me 27.055 me 27.125 me 27.205 me 
26.985 me 27.065 me 27.135 me 27.215 me 
27.005 me 27.075 me 27.155 me 27.225 me 
27.015 me 27.085 me 27.165 me '27.255 me 
27.025 me 27.105 me 27.175 me 
*This channel shared with Class C Radio Control. 

ANTENNAS 
CBU -1 "UTILITY" ANTENNA $9.95 
Good coverage, portable antenna for temporary mobile 
or fixed installations. 451' base -loaded antenna, 12' 
connecting cable, mounting bracket and clip. 3 lbs. 
CBM -1 "MOBILE" ANTENNA $19.95 
Best coverage mobile installation. Easy to install spring 
base, % wave, 9' whip; 15' connecting cable and neces- 
sary hardware. 7 lbs. 
CBF -1 "FIXED LOCATION" ANTENNA S19.95 
Excellent coverage, Y4 wave "ground plane ", 9' ele- 
ments; 50' connecting cable and mounting bracket. 7 lbs. 
WIRED AND KIT FORM 
POWER SUPPLIES FOR MOBILE USE 
6 volt Vibrator Power Supply for use with 6 volt ba ttcries. 
KIT -Model VP -1-6. Shpg. Wt. 4 lbs. $7.95 
WIRED -Model WVP -1-6. Shpg. Wt. 4 lbs $11.95 
12 volt Vibrator Power Supply for use with 12 volt ba tteries. 
KIT -Model VP -1 -12. Shpg. Wt. 4 lbs $7.95 
WIRED -Model WVP -1 -12. Shpg. Wt. 4 Ibb $11.95 

HEATH COMPANY BENTON HARBOR 15. MICH. 

E)a subsidiary 

Name 

IJ 
of Daystrom, Inc. 

SHIP VIA 

El Parcel Post 

Express 

Freight 

Best Way 

Address 

City & Zone State 
(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

p SEND FREE HEATHKIT CATALOG 
POSTAGE 

TOTAL 

ITS are also available at your Dealer onenhextt page 
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Here's where to buy 
your HEATHKIT® locally... 

.. through any of the carefully selected Heathkit 
Dealers listed below. This service has been estab- 
lished in answer to hundreds of requests, and we 
think that you, too, will welcome the availability of 
convenient "over -the- counter" delivery, 

Although you will find your local dealers' price 
somewhat higher than the advertised direct mail 

CALIFORNIA 
BERKELEY, CALIF. 

aacKl7 Corp. 
CHICO, CALIF. 

Dunlap Radio & TV Supply Co. 
EL CAJON, CALIF. 

Tetrad Electronics 
FRESNO. CALIF. 

Dunlop Radio/. W Supply Co. 
LOS ANGELES, CALIF. 

MeruIR Sound Corp. 
LOS ANGELES (WEST), CALIF. 

KierulR Sound Corp. 
LONG BEACH, CALIF. 

KierulR Sound Corp. 
MARYSVILLE, CALIF. 

Dunlap Radio & TV Supply Co. 
MERCED. CALIF. 

Dunlap Radio L W Supply Co. 
MODESTO, CALIF. 

Dunlap Radio A TV Supply CO. 

PALO ALTO. CALIF. 
Zack Electronics 

PASADENA, CALIF. 
KierulR Sound Corporation 

RIVERSIDE. CALIF. 
KierulR Sound Corp. 

SACRAMENTO, CALIF. 
Dunlap Radio & TV Supply Co. 

SAN DIEGO. CALIF. 
Telnd Electronics 

SA 
Rierull Sound Corp. 

SAN FRANCISCO. CALIF. 
Zack Electronics 

SANTA ANAORANGE, CALIF. 
KierulR Sound Corp. 

SANTA BARBARA, CALIF. 
FacKIT Corp. 

STOCKTON. CALIF. 
Dunlap Rodio A 'TV Supply Co. 

VISALIA, CALIF. 
Dunlap Radio 8 TV Supply Co. 

COLORADO 
DENVER 

Radio Products Sales Corp. 

DELAWARE 
WILMINGTON. 

R dio Electc Service 

HAWAII 
HILO, HAWAII 

Radio- Television Cnrp., Ltd. 
HONOLULU, HAWAII 

Radio. Television Corp, Ltd. 

ILLINOIS 
ALTON, ILLINOIS 

Radonics -Arlon, Inc. 

INDIANA 
FT. WAYNE, INDIANA 

FI. Wayne Electronic Supply. Inc. 
INDIANAPOLIS, INDIANA 

Graham Electronic Supply, Inc. 
LAFAYETTE. INDIANA 

Lafayette Radio Supply, Inc. 
MUNCIE. INDIANA 

Muncie Electronic Supply, Inc. 

IOWA 
DES MOINES, IOWA 

Radio Trade Supply Co. 

FT.- DODGE. IOWA 
Radio Trade Supply Co. 

MARSHALLTOWN. IOWA 
Radio Trade Supply Cu. 

WATERLOO. IOWA 
Radio Trade Supply Co. 

LOUISIANA 
HOUMA, LOUISIANA 

Crescent Electronic Supply 
LAFAYETTE. LOUISIANA 

Sterling Electronics, Inc. 
NEW ORLEANS, LOUISIANA 

Crescent Electronic Supply 
HEW ORLEANS, LOUISIANA 

Nifi, Inc. 

MARYLAND 
BALTIMORE, MARYLAND 

American Distributing Company 
(2 locations) 
The Hi.Fo Shop 

MASSACHUSETTS 
BOSTON. MASS. 

Audionics, Inc. 

MICHIGAN 
ALLEN PARK, MICHIGAN 

Volta Electronics 
DETROIT, MICHIGAN 

High Fidelity Workshop 
PONTIAC, MICHIGAN 

High fidelity Workshop 

MINNESOTA 
DULUTH, MINN. 

Lew Bonn Company 
MINNEAPOLIS, MINN. 

Lew Bonn Company 
HiFi Sound 

ST. PAUL, MINN. 
Lew Bonn Company 
Hi.fi Sound 

MISSISSIPPI 
GOORSS. 

CLFPescenrt 

T, 
Electronic 

MI 
Supply 

MISSOURI 
KANSAS CITY 

BA High Fidelity 
(2 locations) 
Burnstein.Apolebee Co. 
(2 lourions) 

ST. LOUIS, MO. 
Radonics -Enlon 
Radonics- lenerson 
Radonics -Weal, Inc. 
Radonics.Gravois, Inc. 

NEW JERSEY 
ATLANTIC CITY, N.1. 

Radio Electric Service Co. 
CAMDEN, N.1. 

Radio ElKlric Service Co, 
MOUNTAINSIDE, N.J. 

federated Purchaser, Inc. 
NEWARK, N.J. 

Federated Purchaser, Inc. 

NEW YORK 

ALBANY. W YK 
Ft. Orange 

NE 
Radio 

OR 
Distributiv, Co. 

BATH, NEW YORK 
Rochester Radio Supply Co., Inc. 

BELLEROSE, NEW YORK 
Crass Island Electronics. Inc. 

BINGHAMTON, NEW YORK 
Stack Electronics, Inc. 

BROOKLYN, NEW YORK 
Acme Electronics, Inc. 

ELMIRA, NEW YORK 
Stak Electronics, Inc. 

FA 
Gem Electronics DistYOn 

K 

FOREST HILLS. HEW YORK 
Beam Electronics, Inc. 

GENEVA, NEW YORK 
Rochester Radio Supply Co., Inc. 

HERKIMER, NEW YORK 
Herkimer Electronics Co.. Inc. 

HICKSVILLE, NEW YORK 
Gem Electronics Dist., Inc. 

MINEOLA, NEW YORK 
Arrow Electronics. Inc. 

MT. VERNON, NEW YORK 
Davis Radio Distributing Co. 

NEW YORK, NEW YORK 
Arrow Electronics, Inc. 
Harvey R dio Company, Inc. 

ROCHESTE , NEW YORK 
Rochester Radio Supply Co., Inc. 

price, we're sure you'll agree that this increase is 
justified ... as your dealer has absorbed all trans- 
portation costs, provides a reliable source for parts 
and service, offers local display and demonstration 
facilities, stands ready to counsel or advise you on 
any problems that might arise... and, of course, car- 
ries a complete stock of kits for immediate delivery. 

NEW YORK (Cont.) 
SYRACUSE. NEW YORK 

Syracuse Radio Supply Co., Inc. 
UTICA, NEW YORK 

Genesee Electronics Company 
VALLEY STREAM. NEW YORK 

Elm Electronics, Inc. 
WATERTOWN. NEW YORK 

Watertown Electronics, Inc. 

NORTH CAROLINA 
CHARLOTTE. NORTH CAROLINA 

Soutbentern Radio Supply Co. 

FAYETTEVILLE, NORTH CAROLINA 
Southeastern Radio Supply Co. 

GREENSBORO, NORTH CAROLINA 
Southeastern Radio Supply Co. 

KINSTON, NORTH CAROLINA 
Southeastern Radio Supply Co. 

RALEIGH, NORTH CAROLINA 
Southeastern Radio Supply Co. 

OHIO 
AKRON, OHIO 

Sun Radio Company 

CHILLICOTHE, OHIO 
Buckeye Electronics Dist., Inc. 

CLEVELAND. OHIO 
Pioneer Electronic Supply Co: 
(1 locations) 

COLUMBUS, OHIO 
Buckeye Electronics Dist., Inc. 

DAYTON, OHIO 
Srepco, Inc. 
Ham'n Hi FI, Inc. 

LORAIN, OHIO 
Pioneer Electronic Supply Co. 

MAPLE HEIGHTS, OHIO 
Pioneer Electronic Supply Co. 

NEWARK, OHIO 
Buckeye Electronics Dist.. Inc. 

SANDUSKY. OHIO 
Pioneer Electronic Supply Co. 

SPRINGFIELD, OHIO 
Standard Radio -Springfield, Inc. 

TOLEDO, OHIO 
Ldelime Electronics 

YOUNGSTOWN, OHIO 
Radio L TV Part, Company 

ZASVHIO 
BucNEkeye 

ILLE, 
ElectrOonics Dist., Inc. 

OREGON 
MEDFORD, OREGON 

Verl G. Walker Company 
PORTLAND, OREGON 

Eccles Electric Co. 

SALEM, OREN 
Cecil FxrneGO, Co. 

PENNSYLVANIA 
ALLENTOWN. PA. 

Federated Purchaser, Inc. 

EASTON, P 

Federated 
A 

Purchaser, Inc, 

ERIE, PA. 
J. V. Duncombe Co. 
(2 locations) 

PHILADELPHIA, PA. 
Austin Electronics, Inc. 
Radio Electric Service Co. 
(3 halions) 

PITTSBURGH, PA. 
House of Audio 

WILLOW GROVE, PA. 
Radio Electric Service Co. 

YORK, PA. 
Radio Electric Service Co. 

RHODE ISLAND 
PROVIDENCE, R. I. 

Audionks, Inc. 

SOUTH CAROLINA 
ANDERSON, S.C. 

Dixie Radio Supply Co. al Greenville 
CHARLESTON, 

Radio Laboratories 
COLUMBIA. S.C. 

Dixie Radio Supply Co. of Columbia 
FLORENCE. S.C. 

Dixie Radio Supply Co. of Florence 
GREENVILLE, S.C. 

Dixie Radio Supply Co. of Greenville 
SPARTANBURG, S.C. 

Dixie Radio Supply Co. of Greenville 
SUMTER, S.C. 

Dixie Radio Supply Co. of Columbia 

TENNESSEE 

JOHNSON CITY. TENNESSEE 
Chemcity Electronic Dstributors 

KINGSPORT, TENNESSEE 
Chemcity Electronic Distributors 

KNOXVILLE. TENNESSEE 
Chemcity Electronic Distributors 

TEXAS 
BEAUMONT. TEXAS 

Sterling Electronics, Inc. 
BRYAN, TEXAS 

SlerlinE Electronics, Inc. 
DALLAS, TEXAS 

Milkiest Records d Hi Fi 

HOUSTON, TEXAS 
Sound Equipment. Inc. 
Sterling Electronics, Inc. 

LUFKIN, TEXAS 
Sterling Electronics, Inc. 

VIRGINIA 
ARLINGTON, VIRGINIA 

soy Electronics, Inc. 
NEWPORT NEWS. VIRGINIA 

Cain Electronics Co., Inc. 
NORFOLK, VIRGINIA 

Cain Electronics Co., Inc. 
(2 locations) 

PORTSMOUTH. VIRGINIA 
Cain Electronics Co., Inc. 

RICHMOND, VA. 
Meridian fleclrOnks, Inc. 

ROANOKE, VA. 
McKnight Electronics, Inc. 

WASHINGTON 
SEATTLE, WASHINGTON 

Seattle Radio Supply, Inc. 
SPOKANE, WASHINGTON 

Northwest Electronics, Inc. 

WEST VIRGINIA 
BECKLEY. W. VA. 

Chemeilry Electronic Distributors 
BLUEFIELD, W. VA. 

Meyers Electronics 
CHARLESTON. W. VA. 

Chemcity Electronic Distributors 
POINT PLEASANT, W. VA. 

Chemcity Electronic Distributors 

WISCONSIN 

LA CROSSE, WIS. 
Lew Bonn Company 

MADISON. WIS. 
Hi Fi Corner 
Satterfield Electronics, Inc. 

MILWAUKEE, WIS. 
Hi Fi Center 

POAE, WIS. 
SatRTteGrbeld Electronics, Inc. 

WISCONSIN RAPIDS, WIS. 
Satterfield Electronics, Inc. 

New York Service Representative 

Empire State Electronic Serv., Inc. 

180-14 Union Turnpike, Flushing 66, Long Island, New York 

HEATH COMPANY/ Benton Harbor, Mich. 

Ii21 a subsidiary of Daystrom, Inc. 
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Transistor Transmitter 
(Continued from page 69) 

crystal holder and capacitors C. and C. 
are also mounted on the partition. All 
adjustments, except C,n, come out the 
top of the chassis. A stand -off tie -point 
is used at the junction of RFC, and R., 
along the side of V,, A BNC -style 
antenna connector was used, but you 
can use a type that suits your antenna 
installation. The r.f. transistors are 
held securely in place by inserting 
them in grommets. This eliminates 
lossy sockets and still holds the tran- 
sistors firmly. Use extreme care when 
soldering to the transistor leads -grasp 
the lead you are soldering with a pair 
of needle -nose pliers to conduct heat 
away from the transistor. 

Over on the audio side of the chassis 
you will find that the transistors are 
mounted by their wire leads. In fact, 
all the audio components are mounted 
on an eight -lug terminal strip. The 
modulation transformer, T,, is at the 
end of the strip opposite transistor V.. 

The entire unit is powered by a 9- 
volt mercury battery mounted in the 
other half of the chassis box. It is 
secured with a small aluminum clip 
and when the box is assembled the bat- 
tery lies just above (or below, depend- 
ing on your point of view) the audio 
transistors. 

Alignment 
You may have noticed that this two - 

meter transistor transmitter has no 
metering jacks. The emitter and bias 
resistors in the oscillator circuit were 
chosen so as not to exceed any of the 
transistor ratings, whether the circuit 
is oscillating or not. The 2N502 cannot 
be damaged because the oscillator sim- 
ply will not deliver enough power to 
run the buffer /doubler out of ratings. 
During the initial tests, or if you run 
the transistors at a higher collector 
voltage (you can go as high as 15 
volts) , a meter in each emitter lead 
is recommended. It should be pointed 
out that the efficiency of the transmit- 
ter will increase considerably at higher 
collector voltages but, I am a coward 
and don't like to play with high volt- 
age! 

Let's fire up the oscillator first. Dis- 
connect the lead between L, and C. to 
disable the buffer /doubler. Apply pow- 
er to the oscillator only. It should draw 
between 2 and 3 ma., depending on the 
setting of C.. When the circuit is oscil- 
lating you should be able to detect a 
weak second harmonic on a two -meter 
receiver. When you touch L. (to kill 
the oscillation) , the collector current 
should drop noticeably. Coil L, should 
resonate with C. meshed from 1/ 
to TFJ. 

Reconnect Co and apply power to the 
2N502. Adjust C. and CA for maximum 
collector current (about 2 ma.). Build 
the r.f. detector probe shown in Fig. 2 
and connect it to the input of a v.t.v.m. 
The crystal will rectify the r.f. signal 
across the 50- to 75 -ohm load resis- 
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tor and provide a relative indication of 
power output. All the transmitter ad- 
justments should be made for maxi- 
mum indicated voltage on the v.t.v.m. 
If everything is working properly, the 
meter will read between 0.3 and 0.5 
volt d.c. This corresponds roughly to 
about 5 mw. power output and indi- 
cates an efficiency of 25% -not bad for 
a doubler operating at that collector 
voltage. It is very difficult to measure 
the exact power output because some 
power is "lost" in the crystal. 

Performance 

When transmitting with an antenna 
connected, you should have some pro- 
vision for detecting the amount of pow- 
er radiated by the antenna. As with 
the dummy load, tune all adjustments 
for maximum power output. 

You will find that you can do some 
rather amazing things with this "little 
bomb." When connected to a twin four - 
beam antenna, it was possible to con- 
tact stations in Corona, California 
about 27 miles away. The signals were 
very readable and the enthusiastic ham 
gave me a report of 5 -9 plus, plus, - 
what ever that is! It certainly indicates 
that the rig can cover a great distance, 
under the right conditions. 

On c.w. this transmitter should be 
capable of some rather startling feats. 
For this mode, transformer T, should 
be shorted and the emitter of V, keyed. 

AUTOMATIC TUNER CLEANING 

By KEN RAINS 

EVERY so often, it becomes necessary 
to clean the contacts of most Stand- 

ard Coil tuners to maintain satisfactory 
performance. This periodic task can 
become quite annoying, but it can be 
avoided with a simple measure. 

To keep the tuner contacts clean, 
simply wrap a small strip of soft cloth 
around the coil strip (or strips) for any 
one unused channel, as shown, and re- 
place the strip or strips in their original 
position. Then saturate the cloth with 
contact cleaner. Whereas such a cleaner, 
as normally applied, will dissipate fairly 
rapidly, the cloth acts as a wick, retain- 
ing the cleaner for longer periods. 

No special measures need be taken to 
bring about the cleaning action. Rota- 
tion of the tuner drum during normal 
use will clean away grease and dirt, 
keeping the contacts continuously clean. 

"Self- cleaner" for Standard Coil tuner. 

d 

6 
SATURATE CLOTH 

O WITH CLEANER 

TUNER STRIP OF 
UNUSED CHANNEL 

February, 1960 

STRIP OF CLOTH 

The Whole Industr 
; I 

Is Excited About th/ 
TARZI.AN±"H'OT ROD" TUNER 

It's the finest ... smallest ... and lowest -priced tuner on 

the market today. It has everything: 

PERFORMANCE ... QUALITY ... and LOW COST 

Automation in production methods makes it possible 

to produce this precision -built, high quality unit in 

great quantities ... and at lower cost to YOU. 

Compare these features with all others: 

Tetrode R.F. stage . .. high gain ... low noise ... 13 permanent 

positions ... easily converted to UHF ... adaptable for 

remote control operation ... very low oscillator drift . . . 

individual oscillator front adjustment ... small and 

compact ... good resetability ... and I.F. output 

tunable from the front. 

Call or write for information 

SARKES TARZIAN, INC. 
Sales Department, Tuner Division 
East Hillside Drive Bloomington, Indiana 
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- 

20,400 people can study advanced 

electronic engineering technology 

via CREI. Growth of the electronics industry 

is not automatic assurance of your own prosperity. 

You need advanced, modern electronics education 

to advance yourself. 20,400 CREI students know 

this -and are taking appropriate action. Can you? 

The electronics industry is now 
fifth in volume among American 

industries. In 1958 total sales 
and services exceeded $13 billion, 
up about tenfold in a decade. 
Growing electronics applications 
in automation, instrumentation, 
industrial electronics, aeronauti- 
cal electronics, guided 
missiles, servo- mecha- 
nisms, computers, as- 
tronautics and teleme- 
tering point to equally 
rapid future growth. 
But the entire field of 
modern electronics is 
changing. Industry 
growth does not al- 
ways mean individual 
growth. Companies ac- 
tively seeking men 
with modern techno- 
logical knowledge are 
simultaneously firing 
mediocre men. 
CREI students (more 
than 20,400 are cur- 
rently enrolled) keep pace with 
the electronics industry and are 
eagerly sought by employers who 
offer solid opportunities for rap- 
id advancement. 

Paul S. Lewis, Jr., a research 
assistant in an AEC- sponsored 
nuclear physics research pro- 
gram - and a CREI student - 
writes, "Like most large -scale 
physics projects, this machine 
(a proton accelerator) is largely 
electronic. The need for electron- 

ics technicians on bas- 
ic scientific research 
projects will no doubt 
continue to grow." 

Charles E. Lawson, an- 
other CREI student, 
brings out another 
point : "The fact that I 
am enrolled with CREI 
caused enthusiasm on 
the part of my employ- 
er (Wright Airborne 
Electronics) .A former 
student of CREI is now 
chief engineer for the 
company. " 

84 

CREI is now in its 
34th year. 1958 

marked the start of CREI 
Atomics, a division of CREI de- 
vised to meet the need for ad- 
vanced home study education in 
nuclear engineering technology. 

1958 also marked the open- 
ing of our European Division, 
bringing advanced professional 
electronic education to Western 
Europe. 

Since 1927 we have directed 
technical education of thousands 
-as individuals and in groups - 
in electronics engineering tech- 
nology. We developed the first 
civilian pilot course for radio 
mechanics for the Army Signal 
Corps in 1941, supplied 300,000 
texts to the U. S. Navy in a 
special course for radio techni- 
cians in the South Pacific in 1943, 
trained hundreds of technicians 
during World War II for the Sig- 
nal Corps. We co- founded the 
National Council of Technical 
Schools, which first established 
scholastic and business stand- 
ards for the technical school 
field. We were among the first 
three technical institutes whose 
curricula were accredited by the 
Engineers' Council for Profes- 
sional Development. In 1946 we 
instituted the group training 
programs used by companies rep- 
resenting the cream of the elec- 
tronics and aviation industries. 
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What does this record of achieve- 
ment mean to you as a CREI 
student? It means that industry 
and the Armed Services alike 
respect CREI men. It means 
that your CREI diploma is a 
door -opener. Significantly, Help 
Wanted ads often specify "CREI 
education or equivalent re- 
quired." Our Placement Bureau, 
which helps graduates and ad- 
vanced students find more de- 
sirable positions, is always avail- 
able to CREI men. While no 
placement guarantees will be 
made by CREI or any other repu- 
table institution, for many years 
the demand for CREI graduates 
and advanced students has far 
exceeded the supply. 

CREI HOME STUDY ADVANTAGES. 

Technical education is accom- 
plished on your own time, dur- 
ing hours chosen by 
you. You waste no 
time in travel. You 
have plenty of time to 
do your best. Your 
work is under the su- 
pervision of a regular 
staff instructor who 
guides your progress 
step by step. Courses are 
prepared by experts, presented 
in easy -to- understand form, kept 
up to date by periodic revision. 
Experience in more than three 
decades of home -study teaching, 
during which time we have cor- 
rected and commented on many 
hundreds of thousands of ex- 
aminations, enables us to antici- 
pate questions in our lesson ma- 
terial and minimize troublesome 
points. 

CREI STUDENTS are professional 
electronics engineers and tech- 
nicians, all over the world and 
in every phase of electronics, 
about one -third military, the 
rest civilian. Their median age 
is 28. In 1958 they devoted 
approximately 1,572,456 hours 
to 104,831 lesson texts, answered 
(and were individually graded 
upon) 1,048,310 searching ques- 
tions and engineering problems. 
They studied electronics engi- 

neering technology- transistors, 
microwaves, forward scatter, 
computers, servomechanisms, 
radar, electronic navigational 
devices, and the entire field of 
modern electronics. New 

students en- 
rolled during 
the year are on 
the missile 
ranges of Van- 

, denburg AF 
Base and Cape 

Canaveral. They are at Alama- 
gordo and China Lake, at SAC 
bases around the world. They 
are in the research laboratories 
and manufacturing plants where 
the latest electronic equipment 
is designed and produced. They 
maintain electronic equipment 
for United Air Lines, and Trans- 
Canada Air Lines. They share 
in electronics at All America 

Cables and Radio, Inc., 
and The Martin Co. 
They work for USIA 
(Voice of America) 
and Columbia Broad- 

1 casting System, for 
Gates Radio and Fed- 
eral Electric, to name 
but a few. All of the 

firms mentioned offer their per- 
sonnel CREI technical education 
under company plans. CREI 
men are found by the hundreds 
among field engineers of ma- 
jor electronic manufacturers. 
They're across the world and 
across the street. They're men 
you'll compete with --to gain or 
hold your place in the electronics 
profession. 

February. 1960 

QUALIFICATIONS FOR CREL 

College degree 
is not essen- 
tial. If you 
have had basic 
electronic edu- 
cation, practi- 
cal experience 
in electronics, 
and a high 

school education, you can prob- 
ably qualify. A good way to find 
out: Use the postage -paid card. 

senemoyeeesto, 

It will bring you the free 54 -page 
book which has launched thou- 
sands on their advanced careers : 

"Insurance for Your Future in 
the New World of Electronics." 
Tuition is reasonable and may 
be paid monthly. It takes just 
one $10 -a -week raise to repay 
your investment in CREI educa- 
tion and leave you a substantial 
bonus the first year. Available 
to veterans under GI bill. 

LATEST CREI COURSE: 

Now added to CREI's variety of 
courses in Electronic Engineer- 
ing Technology is Automation 
and Industrial Electronic Engi- 
neering Technology. Complete 
course covering all electronic 
phases of automation. Special 
emphasis on theory, functioning 
and applications of servomech- 
anisms and computers. Also 
noteworthy -lessons on machine 
control, instrumentation, data 
processing and telemetry. 

Residence School in Washington, 
D. C. for those who can attend 
classes. Day and evening classes 
start at regular intervals. Quali- 
fied graduates earn AAS degree 
in 27 months. Electronics ex- 
perience not required for admis- 
sion. 

Capitol Radio 
Engineering 
Institute 

Founded 1027 

EOPD -Accredited Technical Institute Curricula 

Dept. 1102 G 

3224 16th St., N.W. 
Washington 10, D. C. 

CC 
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Model 714-C 
Four Track Combination 

Heads and Two Track 
Play (Stereo -X) 

THE WORLD'S 
FINEST 695 
FOUR TRACK! LESS CASE 

RECORD PERFORMANCE 
4T FREQUENCY 

RESPONSE 

IPS FLUTTER 

SPEED & WOW 

NOISE 

RATIO 

± 2 db 50 -28000 CPS 15 .06% 57 db 

-± 2 db 40 -17000 CPS 71 .09% 54 db 

3 db 30 -9000 CPS 33/4 .18% 51 db 

WHY CROWN CAN GUARANTEE 

ITS ADVERTISED QUALITY 

IA 
"WOW ", along with every other guaran- 

teed performance feature of each CROWN, is 

factory tested by electronic craftsmen and a 

complete record is kept on each machine. 

IA 
Good "WOW" is possible because of the 

tremendous flywheel inertia, plus absolute cap- 

stan concentricity, besides many features of me- 

chanical stability vibration. The average "WOW" 

of the CROWN is lower than that of any other 
recorder within its comparative price class. 

IAN 
The "WOW" measure is marked on each 

machine, so the owner can see the evidence 

of the excellence of his machine. No other 
recorder, American or foreign, has as much 

performance quality per dollar as the CROWN. 

Write Dept. EW2 for free catalog -also 
data on professional tape duplicator. 

CROWN INTERNATIONAL 
Dovvslon of 

INTERNATIONAL RADIO & ELECTRONICS CORP. 

ELKHART, INDIANA 

88 

FM TUNER 
J. W. Miller Company, 5917 S. Main 

St., Los Angeles 3, Calif. is now offer- 
ing a moderately priced FM tuner 
which features a tuned r.f. stage, ultra - 
stable permeability tuning, and dual 
limiters. 

The oscillator stage of the Model 580 
is completely shielded to maintain ra- 
diation well below FCC requirements. 

The tuner has a.f.c. with defeat control 
and cathode -follower audio outputs 
which can be FM multiplexed. 

A six -tube unit, it is designed for a 
tuning range of 86 to 110 mc. Frequen- 
cy response is 15 to 25,000 cps with 
distortion less than 0.5% at the 2 -volt 
output. 

The unit measures 9" x 4" x 7" and is 
available in black and white with gold 
trim or brown and white with gold 
trim. Literature is available on request. 

CHANNEL MASTER TURNTABLE 
Channel Master Corp., Ellenville, 

N. Y. has added a 4 -speed professional 
turntable with transcription tone arm 
to its line of stereo hi -fi components. 

The Model No. 6652 is said to exceed 
NAB (formerly NARTB) performance 
standards for wow, flutter, and rumble. 
The turntable is of heavy cast alumi- 

num with weight concentrated in the 
rim to provide a smooth flywheel effect. 
The rotor of the specially designed O- 
pole motor is electronically balanced 
and the motor shielded to prevent hum 
and keep out dust. A new suspension 
and mounting system permits the turn- 
table to operate in complete electrical 
and mechanical silence. 

The unit features a built -in, illumi- 
nated, easy -to -read stroboscope which 
gives the listener a continuous speed 
check during operation. The turntable 

will handle records at 16%, 33%, 45, 
and 78 rpm. There is a vernier fine 
speed control which permits the user to 
"tune" his records to the same pitch 
as musical instruments. 

The turntable comes equipped with 
its own transcription tone arm and fea- 
tures a stereo wired plug -in head to 
accommodate all popular stereo and 
mono cartridges. Write the manufac- 
turer for a copy of a data sheet giving 
full specifications and prices. 

ARKAY STEREO TAPE DECK 
Arkay International, Inc., 88 -06 Van 

Wyck Expressway, Richmond Hill 18, 
N. Y. has added the Arkay /Harting 
MS -5 stereo tape deck to its line of 
audio components. 

The heart of the unit is its combina- 
tion magnetic tape head, for record and 
playback of optional stereo or mono- 
phonic tape. The ultra -short gap em- 
r 

played assures maximum response from 
extra -long -playing half -track or quar- 
ter -track tape. A separate erase head is 
coupled with an automatic interlock to 
prevent accidental erasure. 

The oversize capstan, %" in diameter, 
provides for constant tape speed and 
virtually eliminates wow, flutter, and 
distortion, according to the company. 
Vertical tape control is achieved by 
means of an all -metal tape guard. 
Double -shoe brakes provide instan- 
taneous stops with no tape stretch. 

Frequency response is 30 to 16,000 
cps ± 2 db. The deck provides speeds 
of 7.5 and 33/4 ips. Rewinding speed is 
110 seconds for 1200 feet. The unit in- 
cludes a recording level indicator, pre- 
cision digital tape counter, push- button 
operating controls, and features in- 
stant drop -in loading. 

For illustrated literature and com- 
plete specifications, contact the com- 
pany. 

MALLORY CONTROLS 
P. R. Mallory cf Co., Inc., has recently 

introduced two new series "L" controls 
which have been especially designed 
for audio applications. 

The "LL" pad provides single -knob 
adjustment of both channels in a stereo 
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system for perfect balance. It is of dual 
tandem design and can be used as a 
stereo balance or master volume con- 
trol for low -level, low- impedance audio 

circuits. It includes two separate "L" 
pads mounted in piggy -back arrange- 
ment and operated by a common shaft. 

The "LA" control was designed as a 
level control for monophonic equipment 
and features an extra long bushing to 
facilitate easier mounting through 
modern speaker cabinets without need 
for special extension bushings. 

Both controls are so designed that 
as the gain on volume to the speaker 
is varied, the impedance between the 
control and the amplifier will remain 
constant, eliminating distortion due to 
impedance mismatch. 

Additional details are available from 
the firm's distributors or from the Dis- 
tributor Division of the company at 
P. O. Box 1558, Indianapolis 6, Ind. 

60WATT STEREO AMP 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Ill. is now 
marketing a deluxe 60 -watt stereo am- 
plifier as the "Knight" KN -760. 

This unit delivers 30 watts per chan - 
nel on stereo and 60 watts in the mono 
mode with a peak rating of 152 watts. 
It features a "stereo separation" con- 
trol for continuously variable adjust- 
ment of channel separation and a loud- 
ness- contour switch for compensation 
at three different listening levels. 

The amplifier incorporates precision 
bridge -T scratch and rumble filters and 
concentrically clutch- mounted tone 

controls that operate separately or 
simultaneously. The circuit employs 
the newly developed 6L6GC output 
tubes which are combined with extra - 
heavy output transformers for extend- 
ed response. To permit filling the "hole - 
in- the -middle" a blended third output 
is provided for connecting an additional 
speaker, if desired. 

Response is ±.5 db at 60 watts over 
the range of 25 to 20,000 cps. Har- 
monic distortion is less than .75% at 
full rated output while IM distortion 
is less than 2% at 30 watts per chan- 
nel. Hum and noise are 74 db below 
full rated output for tuner and auxili- 
ary inputs. 

February. 1960 

RIDER BOOKS 
New titles that mean greater Ì 

L 
opportunities for you in 1960! 

i , 

BASICS OF FRACTIONAL HORSEPOWER MOTORS 
(Picture Book Course) by Gerald Schweitzer. 
Do you want to know how to repair fractional 
horsepower motors? Fractional horsepower mo- 
tors are used in - air conditioners, fans, refrig- 
erators, washing machines. dishwashers, sewing 
machines, record changers and turntables, power 
mowers, power tools and hundreds of other prod- 
ucts. You can learn the theory of fractional 
horsepower motors rapidly and easily from this 
picture book course. You can readily apply this 
theory to servicing and maintenance as a money- 
making career, or to save money on repair bills 
of home appliances. Written by an expert 
(Gerald Schweitzer is head of the Technical Pub- 
lications Dept. of Fedders Corp.), this is a 
most practical book. #236, $3.90. 
RIDER GLOBAL TIME CONVERSION SIMPLIFIER 
by Lt. Col. John C. Daiger (Ret'd). What time 
is it in Oslo? In New Delhi? In San Francisco? 
In Rio de Janeiro? No matter where you are 
located you can tell at a glance what time it is 
anywhere in the world with the greatest of ease.. 
It lists small towns and large cities around the 
world; large cities and small towns in the United 
States. It is color -keyed to tell you immediately 
the correct day. Corrects for areas that have 
Daylight Savings Time. Has conversion tables 
for those who use 24 -hour calculated system. 
Ideal for communications personnel, airlines, 
banks, travel bureaus and travellers. Just a few 
minutes acquaints you with the easy -to -use, 
colorful chart and map and makes it usable to 
anyone. #238, $1. 
PRINCIPLES OF FREQUENCY MODULATION by 
B. S. Camies. Do you want to know about fre- 
quency modulation? You can learn the basic 
principles underlying the use of frequency modu- 
lation. the transmission of frequency -modulated 
waves and the differences between frequency 
modulation, amplitude modulation and phase 
modulation. Starting with frequency modulation 
theory. a number of simple calculations are 
logically developed to illustrate the sideband 
structure and bandwith necessary for FM trans- 
mission. Advantages of FM and AM receivers in 
receiving signals in the presence of various kinds 
of interference such as from an unmodulated 
carrier, from white noise, from co- channel and 
adjacent channel operation, etc. Pre -emphasis 
and de- emphasis principles and practices are 
presented, as well as the relationship of time 
constants to frequency response. 
The book then explores the applications of fre- 
quency modulation. The reader is gradually in- 
troduced to the specifics of FM transmitters and 
then to the detection of frequency- modulated 
signals. Limiter stages and various types of FM 
demodulators are analyzed. Design of broadcast 
FM receivers is thoroughly covered. In addition 
to commercial broadcast applications, micro- 
wave, point -to- point, doppler radar, telegraphy, 
facsimile and other types of FM transmissions 
are presented. #223, $2,50. 
NOW TO TROUBLESHOOT TV SYNC CIRCUITS 
by Ira Remar. Tells you how to locate troubles in 
TV sync circuits used in both monochrome 
(black and white) and color TV receivers, and 
how to best service them for quickest and surest 
results. #249, $2.90. 

MASTER RECEIVING -PICTURE TUBE SUBSTITU- 
TION GUIDEBOOK by H. A. Middleton. Quickest 
and moat accurate answers to all receiving and 
picture tube substitutions! The fabulously popu- 
lar Receiving Tube Substitution Guidebook and 
all four supplements has been reset, expanded 
and brought up to date in one master book. The 
original Tube Substitution Guidebooks were con- 
sidered the most handy and important work 
books for technicians, engineers and hobbyists - 
the new Master book is even more valuable. In 
one Master Book, that is easy to use, the entire 
range of all radio and television receiving and 
picture tubes and their substitutions (good or' 
excellent) are at your fingertips. 

5100 Radio and Television Receiving Tube and 
826 Picture Tube substitutions are listed in 
numerical sequence with accompanying wiring 
instructions showing the original and substi- 
tute socket illustrations. 
features European- American and American - 
European cross index listing more than 326 
American to European substitutions; more 
than 320 European to American tube sub- 
stitution. 
special section on ruggedized tubes. 

#244 -85b x 11 ", only $7.45. 

For a short time. the original RECEIVING 
TUBE SUBSTITUTION GUIDE, its four SUP. 
PLEMENTS will be available. 
For those who have the original RECEIVING TUBE 
SUBSTITUTION GUIDEBOOK and its SUPPLEMENTS 

- now available 
RECEIVING TUBE SUBSTITUTION GUIDEBOOK, 
4th SUPPLEMENT by H. A. Middleton. Contains 
the latest receiving tube and picture tube substi- 
tutions. Lists more than 510 new receiving tube 
substitutions, more than 86 European- American 
substitutions, and more than 85 American -Euro- 
pean substitutions. The television picture tube 
substitution listing includes almost 300 new TV 
tube substitutions. A new feature is the inclusion 
of more than 150 ruggedized tube substitutions. 
A convenient cumulative index lista the tube 
types in the original GUIDEBOOK and the 
FOUR SUPPLEMENTS. (Important notice: 
this 4th supplement is contained in the MASTER 
RECEIVING PICTURE TUBE SUBSTITU. 
TION GUIDEBOOK) #139 -4, $1.35. 

Other new Rider titles 
HOW TO USE GRID -DIP OSCILLATORS by Rufus 
P. Turner RBA!, #245, $2.50. 
SHORTWAVE PROPAGATION by Stanley Lein - 
'poll, #231, $2.90. 
VOLUME SIX BASIC ELECTRONICS by Van Val - 
kenburgh, Nooger & Neville Inc., 4170 -6, soft 
cover, $2.90; #170 -6H cloth, $3.60. 
HOW TO USE METERS (2nd ed.) by John F. 
Rider & Sol D. Preneky, #144, $3.90. 
Write for 1960 catalog 
Prices subject to change without notice. In Canada. 
5% higher. Dept. EW -2 

AI your jobber or bookstore or order Sired: 

P JOHN F. RIDER PUBLISHER. INC. 116 West 14th Street. New York 11, N. Y. 

/A' Canada: Chas. W. Pointon, ltd., 66 Racine Rd., Resdale, Ont. 

f our. d (.tusk Isles- Chapman d Nall lid.. 37 Esses SI.. London India: Asia Bablishinq Noose. Bombay and Ohre Alin 

GET INTO 

ELECTRONICS 

V.T.I. eralnlne leads to avocets aa technicians. 
BM d engineers. weclall.ta In communications. 
guided missiles. computers. radar end automa 
tion. Basic and advanced mura in theory nd 

Associate degree In electronic. In 29 
months. B.B. In electronic ehtalnahl. 

.credited. G.I. approved. Graduates in al 
of electronics with lee. 

February. September. Dorms. w us. High 
0c. raduate or equivalent. Catalog 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 

e 1 

p 
1 B eory 

laboratory. 

ECPD 
engineering 

tee I 

Start 
o 

th mal oompan 
school p R 

D 

GREAT SURPLUS VALUES 
RECEIVER NEW $17.00 

R -26 /ARCS REC 3 -6 me New $12.95 
R -27 /ARC5 REC 6 -9 me New 12.95 
(above ARC -S's used exc.) 7.95 
BC- 659 -TRANSCEIVER with PE -120 
Power 19.95 
T- 47/ART -13 TRANSMITTERS 39.00 
BC -603 ACSUPPLY 9.95 
SYNCHROSCOPES MODEL TS- 34 /AP 49.00 
SOUND- POWERED DYNAMIC PHONES Pr. 4.75 
REC. MICROWAVE R- 111 /APR -5 39.00 
ARB /RCA -SIX TUBE RECEIVER 17.50 
RA -62 -C POWER SUPPLY A -C for SCR -522 eC9r50 VHF 110/00 eye. Like new LTD QTY.... KIn 1 for above. Contains Special xformer. 1. Ser, regulator and connectors w /schematic. $17.00 SPECIAL ONLY 

GROUND -PLANE VHF ANTENNAS $9.95 
GOOD FOR CITIZENS RAND FROM 30 -200 MG-NEW 

SEND FOR NEWEST FREE CATALOG 
$5.00 Min. - 25% De. C.O.D.'S - F.O.B. Conn. 

HI -MU ELECTRONICS 
133 HAMILTON ST., NEW HAVEN, CONN. 
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why your next speaker 
system should be 

THE 

NEW 

PARAFLEX PARAFLEX 
Only Audax incorporates the 

Patented Paraflex Foam Suspen- 
sion to give longer travel to the 
cone, resulting in honest bass 
without boom or hangover. You 
get bass with real bottom! 

New Styrofoam Radial Strut - 
Bracing reinforces cone, assures 
rigid piston action, preventing 
cone break -up. Eliminates distor- 
tion, provides clean reproduction 
up to the full -rated power output. 
Needs as little as 10 watts output. 
You get greater amplifier economy 
in stereo Installations. 

New Oriented Grain -Processed 
Magnet gives 20% more efficiency 
than standard Alnico V. 

New Ducted -Slot Enclosure spe- 
cifically designed to enhance the 
depth and striking realism of the 
Paraflex high -compliance speaker 
units. Speakers are located sym- 
metrically on each side of the 
ducted slot, resulting in clean bass 
without trace of boom or unnat- 
ural heaviness. 

New, dramatic enclosure styling 
by George Nelson-featuring... 
new, three -dimensional Dyne! 
"Acoustiscreen" grille, removable 
for cleaning! 

Audax Paraflex Speakers are 
lab -tested and e performance seal 
on each unit indicates its reso- 
nant frequency ± 1 cycle. 

Model CA-SO 12" n 12" it 24" with two full range 
speakers -4111.I5 

Model 514-100 15" s 12" it 25" with two 10" full 
range speakers and 2 matching cone tweeters - 
$138.55 

Also full line of component speakers 

Write for free catalog and specifications, to: 
AUDAX Division of the Rek -O -Kut Co.. Inc. 
Dept. EW -2, 38 -19 108th St., Corona 68, N. Y. 

Name 

Address 

City State - 

good, MOrhan Exporting Corp.. 458 Broadway, New tore 13 i 
Canada: Atlas Radio Corp.. 50 wingoid Ave., Toronto 19, Ont. m 

The amplifier comes completely as- 
sembled in a vinyl -clad case which 
measures 4%" x 15%" x 15 % ". It is 
catalogued under Stock No. 92 SU 434. 

DUAL AUDIO MIXER 
Olson Radio Corporation, 260 S. 

Forge St., Akron, Ohio is now offering 
a dual audio mixer unit, the Model VS- 

.- 

220, which is designed to be used with 
any amplifier, tape recorder, or system 
to control any two audio sources. 

The unit connects to the microphone 
or phono input and handles input and 
output impedances of 500,000 ohms. 
Dual input jacks take either standard 
' /s" phone plugs or RCA -type phono pin 
plugs. The output terminates in RCA - 
type phono pin jacks. 

The unit is housed in a cabinet which 
measures 4" x 2 %" x 1 % ". 

NEW AUDIO TUBE 
The Receiving Tube Department of 

General Electric Company, Owensboro, 
Ky. has registered a new audio tube, 
the 7355, which is designed to fill the 
gap getween the 6V6 and the 6L6 and 
provide economical hi -fi equipment in 
the 20- to 30 -watt range. 

This new midpower tube is an octal - 
based beam pentode which incorporates 
the company's new five -ply bonded 
metal plate. With 18 watts plate dissi- 

r 

pation per tube possible, a pair of 7355's 
is rated to deliver 28.5 watts with 2 per- 
cent harmonic distortion without feed- 
back in a class AB, push -pull high - 
fidelity amplifier. 

Maximum ratings include: plate, 440 
volts; screen, 400 volts; screen dissipa- 
tion, 2.5 watts continuous and 5 watts 
on speech and music peaks; and cath- 
ode current, 100 ma. The 6.3 -volt heat- 
er draws 0.8 amp. 

AUDIO CONTROL CENTER 
Ampex Audio, Inc., 1020 Kifer Road, 

Sunnyvale, Calif. has recently released 
a new stereo audio control center as 
its Model 403. 

Push- button selection insures prop- 
er matching, equalization, and balance 
for the input signals from tape, records, 
FM -AM tuner, TV tuner, microphone, 
or other external sound sources. The 
unit is designed to be used with any 
quality audio system. 

Separate controls for bass and treble 
response permit individual adjustment, 
as desired, with a maximum boost or 

cut of approximately 15 db. Two loud- 
ness controls, one for each channel, 
are mounted on concentric shafts and 
friction -coupled to permit setting and 
maintaining uniform calibration and 
balance of audio levels. A push- button 
control is provided for reversing left 
and right channels. 

Available uncased for built -in instal- 
lations or with a hardwood cabinet 
(walnut finish or unfinished) for open 

Clevite Transistor Products is building a new plant in Waltham, Mass. which will 
provide 165,000 square feet of manufacturing, laboratory, and office space and 
employ approximately 1500 persons. Completion is set for late spring or early 
summer. Air -purification and temperature control systems will afford a plant atmos- 
phere of hospital operating room standards. Decontamination locks will enable em- 
ployees to remove dirt from shoes and change into lint -free clothing before enter- 
ing key work areas. In all laboratory and production areas, power lines and process 
liquids and gases will be channeled through a subfloor network. The new plant 
will be located along Route 128, a superhighway artery feeding the Boston area. 

C ;1101P.* ... . 
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or shelf mounting, the unit measures 
41,4" x 141í3/e" with 9" required behind 
panel. A data sheet giving complete 
specifications is available on request. 

TRANSISTORIZED STEREO GEAR 
Transis- Tronics (TEC), Inc., 1650 

21st. St., Santa Monica, California has 
announced production of an all- transis- 
tor high -fidelity stereo amplifier and 

preamp which provides 25 watts per 
channel on stereo (50 watts peak) and 
50 watts on mono (100 watts peak). 

The Model S -25 has provision for all 
possible sources of stereo FM multi- 
plexing, stereo AM sideband tuning, 
and stereo TV, as well as stereo AM- 
FM. The unit is designed to operate 
from either a 12 -volt battery power 
supply or 115 -volts a.c. 

Specifications include response 20 to 
20,000 cps ±1 db at 25 watts; harmonic 
distortion less than 0.8%; hum 100 db 
below full output; RIAA equalized low - 
level phono, high -level phono, NAB 
equalized low -level tape playback, low - 
level microphone, high -level tuner, and 
two high -level auxiliary inputs; and 4 -, 
8 -, and 16 -ohm outputs on each chan- 
nel. 

The company is offering this new 
equipment with a two -year uncondi- 
tional guarantee of materials and 
workmanship. Write the manufacturer 
direct for further details and price. 

TUNER /AMP COMBINATION 
H. H. Scott, Inc., 111 Powdermill 

Road, Maynard, Mass. is now offering 
a new stereo tuner /amplifier combina- 
tion, the 399. 

The new instrument combines two 
preamplifiers, two 20 -watt power am- 
plifiers, an AM tuner, and an FM tuner 

on a single chassis. All that is needed 
for a complete stereo component sys- 
tem are two speakers. A phonograph 
can be plugged into the back if desired. 

The circuit features separate tone 
controls on each channel for speaker 
matching to room acoustics; a phase 
reverse switch on the front panel; 
third -channel output; and sensitive AM 
and FM front ends. Other features in- 
clude a special non -magnetic chassis, 
d.c. heaters on all preamp tubes, and a 
10 kc. bridged -T AM whistle filter. 
There are more than 30 separate con- 
trols located on the front panel for 
February. 1960 

Build This Superb 9hAelt 
Organ From Simple Kits and 

SAVE OVER 50 %! 

LET US 

SEND YOU 

FREE 

DETAILS 
HOW TO ASSEMBLE A i /L' /I'/ 
ELECTRONIC ORGAN 

IN SPARE TIME! 

The Beautiful 

<<%elt ii 
CONSOLETTE 
- the only small or- 
gan with two full 61- 
note keyboards and 
22 stops. Requires 
only 2' x 3'2" floor 
space! Commercial 
value approximately 
$1600 or more - yet 
you save over 50% 
when you build this 
thrillinginstrument! 

Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober ELECTRONIC Organ! 

Now you can build the brilliant, full -range 
Schober CONSOLETTE or the larger CONCERT 
MODEL with simple hand tools. No skills 
are necessary to construct an instrument with 
one of the finest reputations 
among electronic organs. No 
woodworking necessary - con- 
soles come completely assem- 
bled and finished. All you do is 
assemble clearly marked elec- 
tronic parts guided by clear il- 
lustrations and detailed step -by -step instruc- 
tions. Even teen -agers can assemble the 
Schober! You build from kits, as fast or as 
slowly as you please ...at home, in spare 
time - with a small table serving as your 
entire work shop! 

Pay As You Build Your Organ; 
Start Willi As Little As $18.94! 

You may start building your Schober at once 
with an investment of as little as $18.94. The 
musical instrument you assemble is as fine, 
and technically perfect, as a commercial 
organ built in a factory - yet you save over 
50% on top -quality electronic parts, on 
high -priced labor, on usual retail store mark- 
up! In your own home, with your own hands 
you build an organ with genuine pipe organ 
tones in an infinite variety of tone colors 
to bring into your home the full grandeur 
of the Emperor of Instruments. You may 
build the CONSOLETTE for your home, or you 
may want to build the great CONCERT 
MODEL for home, church, school or theatre. 
You save 50% and more in either case. 

Send For Complete Details On Schober Organs 
and For Hi -Fi Demonstration Record 

The coupon will bring you a handsome 16- 
page booklet in full color describing Schober 

organs in detail, plus articles on 
how easy and rewarding it is to 
build your own organ and how 
pleasant and quick it is to learn 
to play the organ. In addition, 
we have prepared an exciting 
10" hi -fi LP record demonstrat- 

ing the full range of tones and voices avail- 
able on the Schober, which you may have 
for only $2.00 ( refunded when you order a 
kit ). Literature on the Schober is FREE! 
There is no obligation; no salesman will call. 

THE 

CONCER 
meets spec 

America 
of Or 

GREAT 

T MODEL 
ifications of 

n Guild 
ganists 

Mail This Coupon 
For FREE Literature 

and Hi -Fi Record 
Today! 

The Schober Organ Corp., Dept. RN-3 
2248 Broadway, New York 24, N. Y. 

Please send me FREE full -color booklet and 
other literature on the Schober organs. 

Please send me the 10" hi -fi Schober demon- 
stration record. I enclose $2.00 (refundable on 
receipt of my first kit order). 

1 

Name 

Address 

LCity Zone... State 
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only for those who want the ultimate 

"TOP RATED" 

again and again 

-and NOW AGAIN! 

Tù -., ` ` 
® ® ® - -. 

+7 
Model S- 5000. 20 +20 welt -stereo" 

Dual AmplllierPreamplilier, Fair Trade Price -0109.50 

0 ® o>- -- SS,t--- 

' l 

Model 9.2200, FMAM.MX Stereo tuner, 
Fair Trade Priee- 5179.50 

AMERICAN 
AUDIO INSTITUTE 

IM EAST ,rM ST. ,wraaDM 4. M. J. 

October 27. 1959 

Sherwood Electronic Labs.. Ina. 

Clhiica {o IN.CÌllinois 
Avenue 

Gentlemen: 

.a find that the incorporation 
erdamcenter-channel 

p a lectort in 
d 

July. 1959. increases the 

S-55000 ' toa 
thin 

5highest 0fealld 
19 Stereo Amplifiers tented in 
the AAI Evaluation Test Report.. 

Sincerely. 

AMERICAN AUDIO INSTITUTE 

\r-."""' 

Executive 
Briny A 

The ';Most honored of them all" 
S -5000 stereo amplifier- preampli- 

fier is joined by the S -2200 stereo 
tuner. As with its "Top Rated" 
predecessors, the S -2200 features 
FM "Interchannel Hush" plus push 
button selector, internal plug-in 

adaptor for Stereo FM Multiplex, 

2 "Acro- beam" tuning indicators, 
simulcast FM /AM stereo. All 

Sherwood tuners feature FM sen- 

sitivity below 0.95 microvolts and 

I/a% distortion @ 100% FM. 

For further details write: Sherwood 

Electronic Laboratories, Inc., 4300 
N. California Avenue, Chicago 18, 

Illinois. 

For complete specifications write Dept. EW -2 

92 

the maximum operational flexibility. 
Full technical details are available 

from Dept. P of the company. 

ELECTRONIC ORGAN KITS 
Schober Organ Corporation, 2248 

Broadway, New York 24, N. Y. is now 
offering two electronic organ models 
in easy -to -build kit form, the "Concert" 
and the "Consolette." 

The "Concert" model meets the spec- 
ifications of the American Guild of 
Organists while the "Consolette" offers 
the user a full -range organ which is 
smaller than a spinet. It has two 61- 
note keyboards, 22 stops, and 13 pedals 
yet measures only 38 inches wide. 

Both organs are available as a series 
of kits só that the builder may pur- 
chase and assemble his instrument at 
his convenience and to meet his budget. 
A 10 -inch LP demonstration record 
which shows the quality of perform- 
ance of both models is available for $2 
which is refunded with the first order 
for a kit. 

A booklet describing the two organs 
is available without charge on request. 

AUDIO CATALOGUES 
TELEFUNKEN BROCHURE 

Audio Fidelity Professional Products 
Inc., 770 Eleventh Ave., New York 19, 
New York, U. S. distributor of Tele- 
funken professional products, an- 
nounces the availability of a six -page 
brochure covering the firm's line of 
microphones, amplifiers, tape record- 
ers, disc playback equipment, loud- 
speakers, and general accessories for 
use by the broadcasting, motion pic- 
ture, radio, recording, and television 
industries as well as other electronic 
areas where sound reproduction in 
communications is involved. 

The publication pictures and de- 
scribes each of the units in consider- 
able detail. Those in professional re- 
cording fields are invited to write the 
U. S. distributor for a copy of the 
brochure. 

MICROPHONE TIPS 
Shure Brothers, Inc., 222 Hartrey 

Ave., Evanston, Ill. has prepared a new 
booklet entitled "The Microphone in 
Public Address Systems" which it will 
forward without charge to interested 
persons. 

The eight -page booklet has been 
written for businessmen, educators, en- 
tertainers, recording enthusiasts, and 
all others who have occasion to use a 
microphone. Contents include a de- 
scription of a p.a. system's components, 
tips on buying or improving a system, 
and facts on the uses and limitations 
of the basic types of microphones. 

Also covered are rules of microphone 
technique and a list of common micro- 
phone usage problems and solutions. 

Heath Company, Benton Harbor, 
Michigan has announced the withdrawal 
of the Model SA -1 14-14 watt stereo 
amplifier which was announced on pages 
89 -90 of our January issue. This unit 
will be replaced by a dual 25 -watt ampli- 
fier which will be designated as the 
Model AA -50. 

"Golden eggs, my foot! 
This goose lays 

JENSEN NEEDLES!" 

take a tip 
from 

PRONOUNCE IT WEEOO 

Not every speaker that looks good sounds 
good. Though Wigo may not be the best 
looking speaker in the world, it is one of 
the best sounding, now...and for years 
to come. Hear it at your dealer...then tip 
off your friends. For literature, write... 

united i udio 
PRODUCTS OF DISTINCTION 
202 -4 East 19th St., N. Y.3, N.Y. 
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A BABY'S 
"DIAPER ALARM" 

By C. M. SWEET, VU2CT 

OFTEN small babies are left in discom- 
fort when busy mothers fail to notice 

that a "change" is required. Here is an 
absolutely safe and easily built alarm 
which automatically announces, in a 

pleasant, audible tone of adjustable 
pitch, when the baby is in need of atten- 
tion. 

The unit is in two parts -(1) the 
alarm box proper which houses an ad- 
justable audio -frequency oscillator of the 
low -power transistor type that operates 
from a 11/1 -volt flashlight battery. This 
energizes a PM speaker. The oscillator 
is connected via a convenient length of 
twin -lead to (2) a moisture -sensitive 
contact pad. This pad is placed in the 
baby's crib above the usual protective 
waterproof sheet but below the folded 
napkin or pad of absorbent material 
which is changed. 

Although the author used a Philips 
0072 transistor, any low -power audio 
transistor, such as the Raytheon CK722 
or G -E 2N107 can be substituted. Also 
any PM speaker output transformer hav- 
ing a tapped primary with impedance of 
400 ohms or more will do. The design- 
er's intention was to limit the current in 
the contact pad circuit to a maximum of 
50 µa. and in the collector circuit to 
about 15 ma. 

In operation, when the switch is 
turned on and the absorbent cloth touch- 
ing the contact pad is moistened, the in- 
put circuit is completed. Now the transis- 
tor oscillates due to feedback between 
the two sections of the primary winding 
of the transformer which are coupled, 
respectively, to the input and output cir- 
cuits. The pitch of the note thus pro- 
duced in the loudspeaker is adjusted by 
varying the 100,000-ohm pot. A fairly 
high note is preferable as it is more au- 
dible; in addition, current consumption 
is reduced as the oscillator frequency is 
increased. If too much moisture collects 
between the contact strips, they should 
be wiped dry when the diaper is changed. 

The contact pad consists of two flat 
metal strips, each 10" long and 1/4" wide, 
sewed onto a 12" x 6" pad of waterproof 
or plastic sheet. The strips should be 
separated 1/4" and connected to the 
alarm unit by a 10 -foot length of twin - 
lead. 

Considering the small amount of 
and cash required to build this alarm, 
the results are truly gratifying. --J- 
Circuit diagram of a safe "moisture" alarm 
unit which produces pleasant audible tone. 

0072 (SEE TETTI 
TI 
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LARGEST 
Electronic 

Catalog 
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MASTER 
now available at your distributor 
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Printed circuit components Stereo equipment Miniature and 
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all items necessary for Radio-TV- 
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of products for extra income in 
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direct from The MASTER...it 
shows list prices! 

ENGINEERS & P.A.'s 
Save time. Quickest way to get 
current factory- accurate data on 
all the products needed for 
research, design and production. 
Systematically organized in 28 
product sections for rapid 
product comparison. Minute 
details so necessary for specifying 

HAMS, HOBBYISTS. 
EXPERIMENTERS 

Get the right product to do the 
job because you shop in the elec- 
tronic supermarket - The 
MASTER. Specifications. descrip- 
tione, prices of receivers. trans- 
mitters, hi -fi gear, cabinets and 
hard -to-locate items not found in 
smaller catalogs. 

No matter what product or component you require... 
YOU'LL FIND IT FASTER IN THE 

1960 MASTER 
RADIO ELECTRONIC MASTER, 60E Madison Ave., Hempstead, N.Y. 

FREE...FROM YOUR DISTRIBUTOR 
s s4 -page Foreign Tube Interchangeability Guide or write direct enclosing ES¢ for handling 1 

RESIST -O -BIN 
FREE! with any of 4 

Handy -Pak Carbon Resistor 
Assortments 34 Values 

82448 t0 $4896 De 
r 

All -metal 36 Compartments 

Order from 
your IRC 

Distributor 

INTERNATIONAL RESISTANCE COMPANY 
DISTRIBUTOR SALES DIVISION 

414 N. 13th STREET PHILADELPHIA 8. PA. 
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HOME -BUILT 
POWER -LINE 
REGULATOR 

By A. V. J. MARTIN 
Carnegie Institute of Technology 

IRREGULAR power -line voltage is a 
common plague affecting not only 
the technician in his laboratory but 

the customer at home. Picture size 
variation and unstable pictures are 
two common effects of varying line 
voltage. In addition, most precision in- 
struments, like generators, are often 
sensitive to supply voltage variations 
and for maximum accuracy should be 
fed stabilized a.c. 

Ferro -Resonant Stabilizer 

The so- called ferro- resonant a.c. 
stabilizer is probably the simplest of 
all the means which have been devised 
to keep power -line variations within 
reasonable limits. A number of com- 
mercial versions of the device are 
available, most of them involving high- 
ly sophisticated circuitry, with attend- 
ant bulk, weight, and high price. 

Basic Principle 

Basically, a ferro- resonant circuit 
comprises a capacitor and inductor, as 
shown in Fig. 1. The inductor saturates 
and its inductance value is not a con- 
stant but a function of the applied 
current or voltage. Such an inductor is 
said to be "non- linear." Fig. 2A shows 
the voltage Vc across the capacitor and 
the voltage VL across the non -linear 
inductor as functions of current. 

Since the capacitor and inductor are 
connected in series, the current is evi- 
dently the same through the capacitor 
and the inductor, but the voltages Vc 
and VL are opposite in phase. Conse- 
quently, the total voltage V across the 
series combination is given by the dif- 
ference between Vc and VL and has 
been plotted in Fig. 2B. It is seen that 
V goes down to zero for some value of 
current, just as it would for some value 
of frequency in a standard series - 
resonant circuit, hence the name 
"ferro- resonant" circuit, which has 
nothing to do with any "resonance" 

Ferro -resonant a.c. stabilizer uses rewound transformer, 

capacitor, and resistor. Delivers 0.5 amp. at 117 volts. 

The rewound transformer and the capac- 
itor are mounted atop a small chassis. 

of the usual kind that is ordinarily dis- 
cussed. 

As it stands, Fig. 2B represents the 
ideal case when there is no power 
consumption. If there is power con- 
sumption, the zero point P shifts up- 
ward and does not give zero voltage 
any more. The resultant curve is rep- 
resented in Fig. 2C. The almost hori- 
zontal part of the curve has a slope 
which depends on the power consump- 
tion- becoming more horizontal as the 
power consumption increases. 

A variant of the circuit uses a paral- 
lel connection of the capacitor and in- 
ductor with similar results. It can be 
seen that these ferro- resonant circuits 
are highly sensitive to changes in cur- 
rent or voltage. They are extensively 
used as the basis of different arrange- 
ments to provide relatively stabilized 
voltages or currents. 

The non -linear inductor can just as 
well be the primary of a transformer 
and this has been put to good use in 
the stabilizer that is described in the 
following text. 

Fig. I. Basic ferro - 
resonant circuit. 

Fig. 2. (A) Individual 
and (B) total voltage. 
(C) Effect of load. 

Fundamentally, then, stabilization 
can be obtained with a single capacitor 
and a single inductor and nothing for- 
bids us to use only these two necessary 
components, as indicated in Fig. 3. 
This diagram represents the basic 
ferro- resonant stabilizer. It seems hard 
to beat for simplicity and economy, 
although this stripped -down version 
works well. 

Resistor R is a refinement added to 
provide a discharge path for the ca- 
pacitor when the stabilizer is switched 
off. The capacitor then discharges 
through the primary of the transform- 
er and the resistor, whose value is not 
at all critical -it can run anywhere 
between 50,000 and 500,000 ohms. The 
capacitor can be of any non -polarized, 
i.e., non -electrolytic, type. For example, 
paper or oil capacitors are suitable. For 
the standard power -line voltage, the 
capacitor should be rated at least 600 
volts. 

Any value of capacitance can be ob- 
tained at will by paralleling several 
capacitors but it is simpler and more 
economical to choose a design leading 
to a standard value of capacitance. 
Care must be exercised, however, be- 
cause the tolerances are very wide for 
capacitors. Unless a precision compo- 
nent is purchased (and they are costly) 
the best way is to actually measure 
the capacitance. No precision measure- 
ment is necessary, however, since dis- 
crepancies up to 10 or even 20 per -cent 
can be adjusted during the final tune - 
up. 

Components 
The only non -standard element is 

the transformer. 
The core laminations will be stacked 

transformer fashion, that is, with no 
air -gap and with alternate orienta- 
tions. The core cross -sectional area, S, 
will be evaluated with the help of the 
expression: S = k VP where P is the 
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wanted power in va., e.g., the product 
of the regulated voltage, V,, in volts 
by the load current, h, in amperes. S is 
obtained in square centimeters. k is a 
coefficient depending on the quality of 
the laminations. For the standard low - 
grade armature steel (28 sheet gauge, 
.0155 inch thickness, .625 pound per 
square foot) or for the next better 
grade, electrical, in the same dimen- 
sions, k should be about 1. 

For the better grade dynamo steel, 
in the same dimensions or in the more 
common 29 sheet gauge, k should be 
0.9. 

The primary winding will have a 
number of turns, N,, given by the 
formula: N, = 40 V2/S where V, is the 
nominal power -line voltage. 

Similarly, the secondary winding will 
have a number of turns, N,, given by 
the expression: N, = 30 V S. 

The correct wire gauge to use is de- 
termined by the current through the 
wire. The primary current will be 
taken as I, = P /V, and the secondary 
current as I, = P /V,. 

Reference to a wire table will indi- 
cate what size wire to use, bearing in 
mind that the current density should 
not exceed 2.5 amperes per square 
millimeter. if no wire table is available, 
dividing the current by 2.5 will give 
the wire cross- section in square milli- 
meters. 

Once the wire size is known, a good 
precaution is to check that the lamina- 
tions opening or window is large 
enough to contain the two windings 
and the insulation. 

For powers up to 100 va., the capaci- 
tor should not be smaller than 4 pf. 
For power between 100 and 250 va., 
the capacitor should not be less than 
8 pf. in value. Keeping this restriction 
in mind, the capacitor value in micro - 
farads is given by: C = 1.5 + (P /6). 

It can be seen that the preceding 
restriction precludes the design of sta- 
bilizers for powers lower than 15 va. As 
previously pointed out, the capacitor 
value given by the equation above will 
probably be an awkward number. The 
nearest standard value will have to be 
adopted. 

This, and the fact that all of the 
formulas given are empirical, indicates 
that the calculations will provide only 
an approximate design. In all cases, 
final adjustment will have to be made 
to insure optimum results. Luckily, 
such an adjustment is not too critical. 
The easy way to proceed is to be pre- 
pared for it by including several taps 
in the primary winding, as well as some 
amount of overwinding so as to pro- 
vide leeway in both directions. 

A practical satisfactory minimum 
arrangement is to provide two taps at 
25% and 12% of the total number of 
turns before the end of the winding. 
Then, the primary is overwound 25% 
with a tap at 12 %. The adjustment 
consists of connecting the capacitor to 
the tap providing the best regulation. 

Practical Design 
An example of design will show how 

to proceed. For example, a stabilizer 
February, 1960 

A.C. 
LINE 

I2 _y 

Fig. 3. Basic circuit with transformer. 

Fig. 4. Design of the 
transformer and other 78 

components employed. 
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was desired to provide a maximum 
current, I2 of 0.5 amp at a stabilized 
voltage, V,, of 117 volts. The power is: 
P = 117 X 0.5 = 58.5 va., which rounds 
off at 60 va. 

It was desired to use available lami- 
nations, with a center limb 1 inch wide. 
The only trouble was that nobody had 
any idea of the quality of the steel. 
Consequently, it was assumed to be 
good grade material and a k of 1.0 was 
chosen in the hope that final adjust- 
ment could correct for any eventual 
discrepancy. Luck was with us . . . 

The cross -section of the core thus 
becomes: S = 1.0 X V 60 = 7.75 square 
centimeters. A 1W thick stack of 
laminations will give a cross -section of 
2.5 X 3.1 = 7.75 square centimeters 
with a good enough approximation. 

The primary winding would then 
have : N, = (40 X 117) /7.75 or 600 
turns, nominally, but to allow for ad- 
justment we shall wind 750 turns with 
taps at 450, 528, 600, 672, and 750 turns. 

For a primary current of 0.5 amp. 
and a current density of 2.5 amps. per 
square millimeter, the primary wire 
will have a cross -sectional area : S 
0.5/2.5 or 0.2 square millimeter, which 
corresponds to No. 24 AWG. 

The secondary will have: N2 = (30 
X 117)/7.75 or 450 turns and will use 
the same wire size. 

Finally, the capacitor value is: C 
1.5 + (60/6) or 11.5 which would nor- 
mally round off at 12 pf. However, sev- 
eral available oil and paper capacitors 
were measured and one 10 µf. unit 
turned out to be 11.8 which was nearer 
the actual value than was hoped for 
or indeed desired. 

The stabilizer was then built accord- 
ing to the diagram of Fig. 4 and tests 

Fig. 5. The excellent 
stabilization charac- 
teristics of the circuit 
are shown here. For a 
change of input volt- 
age from 92 v. to 140 
v., output is between 
116 v. and 119.5 v. 

20 

h 119 

Ó 119 

> 
117 

I- 
D 116 

u 

114 

were made by connecting high -power 
resistors across the secondary. The tap 
which provided the best results was the 
tap at 528 turns. 

With the help of a "Variac," the 
primary voltage was varied and the 
secondary voltage under load meas- 
ured. The resulting regulation charac- 
teristic is plotted in Fig. 5. It shows a 
secondary voltage variation of no more 
than 3.5 volts, e.g., 3 per -cent for a 
primary voltage variation of ± 24 volts 
which is practically 40 per -cent. The 
actual output voltage was not 117 volts 
originally because of the design ap- 
proximations. This was immaterial but 
was easily remedied by suitable ad- 
justment of the number of secondary 
turns, that is, by adding 40 turns to 
the existing 450. 

Note that the stabilizer should pref- 
erably be used under full load. The 
hardest regimen is the "no- load" con- 
dition. 

Advantages Si Drawbacks 
The main advantages of the simple 

ferro- resonant stabilizer are economy 
and ease of design. It can be built and 
made to work without difficulty and 
will provide regulation sufficient for 
most practical purposes without criti- 
cal adjustments. In addition, the de- 
sign is inherently about as rugged as 
could be and is practically trouble -free 
for life. 

The picture is not all rosy, however. 
For one thing, the design becomes 
more approximate as the power in- 
creases and as the transformer in- 
creases in bulk and weight. The tem- 
perature rise is somewhat high and 
easily reaches 70 degrees C in the 
windings. 

The magnetic field around the trans- 
former is intense and precludes instal- 
lation near any field- sensitive device 
such as a high -gain amplifier, electro- 
magnetic measuring instrument, or 
magnetic deflection tube. 

The output voltage bears only a faint 
resemblance to the familiar sinusoid. 
In other words, the waveform is strong- 
ly distorted. This is not too important 
when the stabilizer feeds a transform- 
er, which is the common case, but may 
become a drawback in special circum- 
stances. 

Finally, the regulator is frequency 
sensitive. A frequency variation of 1 or 
2 per -cent will give rise to an output 
voltage variation of 2 or 3 per -cent. 

All in all, these drawbacks are not 
serious in a vast number of practical 
applications. If such is the case, the 
ferro- resonant a.c. voltage stabilizer 
will provide year after year of reliable 
service at small initial cost and with 
virtually no maintenance. - 

92 100 108 116 

VOLTS INPUT 
120 132 140 
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newest knight_kits ... years -ahead 

incomparable knight -kit stereo hi -fi saves you up to 50% 

DELUXE 40 -WATT STEREO AMPLIFIER KIT 

Y -774D Finest hi -fi stereo amplifier you can buy in money- 
saving kit form. Features special full- frequency 

$7950 range, extra center -channel output for 3- speaker 
systems. Dual built -in equalized preamps accom- 
modate every existing sound source; exceptional 
control versatility, including single knob channel 

balance and separate dual concentric tone controls for each chan- 
nel. Outputs for stereo tape recording. Exclusive printed circuit 
switches and plug -in units for easy assembly. Custom -styled in 
Cordovan gray vinyl plastic bonded to steel; Desert Beige and Sand 
Gold extruded solid aluminum escutcheon; 41/4 x 151/2 

x 111/4'. Shpg. wt. 24 lbs. 

Model Y -774D. 40 -Watt Stereo Amplifier Kit. 

$5 Down 

20 -Watt Stereo Amplifier 
Truly a super -value. Built -in 
equalized preamps; single - 

knob selector switch for 
control convenience; dual 
concentric, clutch -type level 
control. 17 lbs. 
Y -77313. $2 Down. Only $4450 

$5 

DOWN 

DELUXE STEREO FM -AM TUNER KIT 

Y -731D Distinguished for quality and styling, years -ahead 
in features. Has completely independent FM and 
AM sections, each with moving -bar "magic eye" 
tuning indicator. Only tuner kit with Dynamic Side - 
band Regulation (DSR) on FM for purest, distortion - 
free reception. Sectionalized construction permits 

easy addition of "built -in" multiplex. Has 2y -w sensitivity. Double 
limiter -discriminator FM circuits -adjustable AFC. Separate cath- 
ode- follower outputs on FM and AM with level set controls. Precisely 
aligned RF and IF transformers in FM section. Printed circuit 
boards for fastest, easiest assembly. Styling matches the 
40 -watt amplifier; 4V x 151/2 x 12 ". Shpg. wt.. 18 lbs. $5 

Model Y -731D. Stereo FM -AM Tuner Kit. DOWN 

58750 

$5 Down 

there is a money- saving knight -kit for every hi -fi need 

FM -AM Hi -Fi Tuner Kit 
Amazing buy. featuring: 
Tuned RF stage: high sensi- 
tivity; AFC; flywheel tuning; 
pre -aligned IF and RF coils; 
cathode follower output. Truly 
great value. 14 lbs. 
Y -787D. $2 Down. Only $4995 

ONLY 85 DOWN (OR LESS) 

18 -Watt Hi -Fi Amplifier Kit 
A brilliant performer at un- 
believable savings. 18 watts 
at only 0.5% distortion; RCA 
6973 audio output tubes; 8 
inputs; 7 record equalization 
settings. 15 lbs. 
Y -797D. $2 Down. Only 3995 

SEE THEM ALL 
See the impressive selection 
of Hi -Fi Knight -Kits (includ- 
ing speaker systems) in the 
money- saving 1960 ALLIED 
Catalog. If you haven't a 
copy, send for it today. 

on orders up to $200; up to 24 months to pay. Fast handling - 
no red tape -take advantage of these easiest -pay terms... 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


for you who want to build the very best for less ... 

all -new knight -kit citizens band transceivers...2 -way radio everyone can afford 

CITIZENS BAND SUPERMET TRANSCEIVER KIT 
Y -7121) A high- sensitivity do -it- yourself transceiver for efficient, 

$7995 economical 2 -way radiotelephone communication. Any y citizen, 18 or older, can get a license -no exam required. 
For mobile or stationary use. Covers up to 20 miles, 
depending on antenna height and terrain. Works just like 
an intercom, with talk -listen operation. Receiver is sensi- 

tive superhet; tunes all channels continuously. 5-watt transmitter section. 
Built -in AC power supply. With transmitting crystal (available for any 
channel from 1 to 22- specify preference) and doublet antenna. Extras 
available: Y.723, 6.12 v. DC power supply, $10.95; Y -729 vertical antenna, 
$6.50; Y -714 mobile mounting bracket, $5.35. Distinctive 
high -impact styrene case; 5 x 12 x 12'. Shpg. wt., 20 lbs. 
Model Y -712D. Superhet Transceiver Kit. 

$5 Down 

manufactured and 
sold exclusively by ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. 

`5 
DOWN 

CITIZENS BAND TRANSCEIVER KIT 
Y -713D Low -cost super -regenerative receiver and 

$3 995 
5 -watt transmitter kit. Readily fits car, boat 
or desk. Simple, one -switch operation per- 
mits talk or listen. Receiver tunes all 22 

$2 Down channels continuously. Built -in AC power 
supply. With mike, transmitting crystal - 

specify channel (1 to 22) if you have a preference -and 
doublet antenna. Handsomely styled case; 6 x 10 x 8 ". 
Designed for easy assembly and dependable operation. 
Available extras: Y -723, 6-12 v. DC power supply, $10.95; 
Y -729 vertical antenna, $6.50; Y -724 mobile 
mounting bracket, $5.35. Shpg. wt., 10 lbs. $2 
Model Y -713D. Transceiver Kit. DOWN 

dozens of exciting hobbyist kits available 

"Span Master" 4 -Band Radio Kit 
Famous for world -wide short-wave 
and broadcast reception. True band. 
switching: continuous 4 -band cover, 
age from Broadcast to 30 mc. Sensi- 
tive regenerative circuit; 4" PM 
speaker. With cabinet. 8 lbs. 
Y -2580. $2 Down Only $2595 

5- Transistor Portable Radio Kit 
Popular, low -cost personal portable. 
Fun to build: superhet circuit; only 
22 ounces: big 3h' speaker; built -in 
ferrite loopstick; phone jack. (Less 
battery, $1.30.) 2 lbs. 
Y -7710. $2 Down. Only $2595 

"Ranger" Clock -Radio Kit 
Easiest superhetof all to build -plug. 
in modules and printed circuit board eliminate small parts assembly. 
Excellent AM broadcast reception. 
Telechron clock has "sleep" switch. 
With appliance outlet. 6 lbs. 
Y-73713.12 Down. Only $2495 

SEE THEM ALL: Knight -Kits offer the 
most exciting hobbyist kits available. See 
the complete selection in the 1960 ALLIED 
Catalog. Write for it now -use coupon on 
page following. 

ALLIED 
RADIO 

ELECTRONICS 
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newest knight -kits ... years -ahead 

knight -kits break through the professional instrument price barrier 

5" LAB DC SCOPE KIT WITH IVA 

Y-611D For the first time in easy -to -build kit form -a trig- 
gered sweep DC precision quality lab scope with 

U plug -in interchangeable vertical amplifiers (IVA). 
Brilliantly engineered with an impressive array of 

(feu prean,ps) professional features, including: crystal -controlled 
timing markers; DC amplifiers in both horizontal 

and vertical channels; electronically regulated power supply; 
sweep timing adjustable to 1 %; built -in voltage regulated peak -to- 
peak calibrator. Three interchangeable vertical preamplifiers are 
available: high -gain differential. $35.95; wide -band (to 10 mc), 
$24.95; dual- trace, $48.95. There is no other instrument like 
this in kit form -here is laboratory precision quality and reliability 
at far less than the cost of any comparable factory -built 
unit. Shpg. wt. 50 lbs. 
Model Y -611D. Lab DC Scope Kit. 

'285° 

Available in March- reserve yours now 

$10 
DOWN 

LAB AUTOMATIC AC VTVM KIT 

Y-608D A major achievement in instrumentation! This all - 
new AC VTVM features automatic range selection 

S9950 
-by means of an electronically- actuated self -seek- 

aJaJ ing mechanism which automatically selects the 
$5 Down proper range when you touch probes to the circuit 

under examination. Simultaneously, a front panel 
light indicates the range in use. Covers 11 ranges from 3 millivolts 
to 300 volts full scale; frequency response to 2.5 mc. Reads as low 
as 100 pu. Highly stable 3 -stage amplifier has cathode follower 
output; ideal for use as preamp for other test equipment or for 
connection to scope for simultaneous wave form observation. 
Includes precise trigger circuits; regulated power supply; latest 
printed circuitry for easy assembly and quality performance. An 
exclusive Knight -Kit development -there is no other instrument 
like it on the market, in any form or at any cost. 
Shpg. wt. 131/2 lbs. 
Model Y -608D. AC VTVM Kit. 

save on every instrument need with knight -kits...best by design 

Famous -Value VTVM Kit 
Measures DC voltage (l 1 meg. 
input)and resistance; AC volt- 
age. rms and peakto -peak. 
41/2' meter. Push -pull bal- 
anced bridge circuit. 7 lbs. 
Y -125D. $2 Down. Only $2575 

Deluxe Tube Checker Kit 
Checks over 700 receiving 
type tubes. 16 filament volt- 
ages. Tests cathode emission 
as well as shorts, open ele 
ments, etc. 15 lbs. 
Y -143D. $2 Down. Only =3295 

5" Wide -Band Scope Kit 
Top versatility. 5 mc band- 
width; DC Coupled p -p output 
amplifiers; 25 my /inch verti- 
cal amplifier sensitivity. Out- 
standing value. 29 lbs. 
Y -144D. $5 Down. Only '6575 

S5 

DOWN 

SEE THEM ALL 
You'll find dozens of 
other fine quality Knight - 
Kit instrument values 
fully described in the 1960 

ALLIED Catalog. If you 
haven't a copy, write for 
it now -use coupon on 
opposite page. 

Send for the value -packed 1960 ALLIED CATALOG ' DD www.americanradiohistory.comwww.americanradiohistory.com
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electronic achievements at half the factory -built cost 

i 

years -ahead knight -kit amateur gear 
T -400 AMATEUR 400 -WATT TRANSMITTER KIT 

Y-716D 

s395oo 
400-WaH CW 

TronsmiHer 

Truly the "dream" transmitter -has what it takes to punch out a 
QRM- busting SSB, AM, or CW signal. 600 watts P.E.P. input on 
SSB; 400 watts on AM and CW. Covers 80, 40, 20, 10, and 15 or 
6 meter bands. Start with the basic CW kit- then add AM and SSB 
accessory units and other "add -ins" whenever you wish. Has 
heterodyne VFO to assure a signal which "stays put." Tremendous 

14" dial is precision -calibrated for all bands, 80 through 6 meters. SSB features: 
front panel controls -VOX, anti -trip and adjustable speech compression. Smooth, 
chirpless screen -clamp keying, plus VFO keying for complete CW break -in. Has 
7034/4X150A final - coasts along well within its CCS ratings; silicon rectifier 
power supply runs cool. Dozens of advanced features put this job 
in a class all its own. Shpg. wt. 140 lbs. 
Model Y -716D. T -400 CW Transmitter Kit. D 

10 
OWN 

Available in March- reserve yours now 
"Add -In "Accessories: SSB Generator Kit, $69.95AM Modulator Kit,$24.95Speech 
Amplifier Kit, $9.95 Monitor Scope Kit. $37.95 6 -Meter Conversion Kit. $7.50. 

Send for the 1960 

ALLIED CATALOG 
Describes the complete KNIGHT -KIT line 
In detail -the leading Buying Guide for 
everything in Electronics. Send for your 
FREE copy. Use coupon at right. 

ALLIE D 
RADI O 

pioneers in quality electronic kit development 
OUR 39th YEAR 

R -100 AMATEUR RECEIVER KIT 
Y -726D 

$10450 
$5 Down 

Incomparable receiver kit with all 
the features, selectivity and sensi- 
tivity of high -priced commercial 
units. Tunes 540 kc to 30 me in 4 
bands; calibrated bandspread on 
all Ham bands; 300 cps to 4.5 kc 

selectivity; exclusive printed- circuit bandswitch; 
built -in Q- multiplier; constant- running HFO- 
dozens of other professional eatures. 
Truly superior kit value. 30 lbs. 
Model Y -726D. R -100 Receiver Kit. DOWN 

Y -727D. S -Meter Kit for above, only $10.75 
Y -728D. 4" Matching Speaker, only 7.50 

ALLIED RADIO CORP., Dept. 131 -B 

100 N. Western Ave., Chicago 80, III. 
Ship me the following KNIGHT -KITS: 

$ 

Quantity Description Model No. Price 

enclosed. (For parcel post include postage. express shipped collect) 

Send FREE 1960 ALLIED CATALOG 

Name 

Address 

City Zone State 
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...Build the Best 
Portable... 

6- TRANSISTOR RADIO RA -6 
Kit $29.95 Wired $49.95 

F. 

Easy creative fun to build a lifetime of 
big -set entertainment wherever you go . 

designed so that even the novice can build it 
& obtain a handsome professional assembly 
& outstanding performance. American -made 
modern super -heterodyne all -transistor cir- 
cuitry, plus finest quality parts throughout, 
assure you of highest durability & stability. 

high sensitivity & selectivity big -set 
volume & tone quality with 4" x 6" PM speaker 
& 250 mw push -pull audio output stage 
built -in Ferrite rod antenna for good reception 
in any location pre -aligned RF & IF trans- 
formers planetary vernier tuning (1:1 reduc- 
tion) for easy station selection & tuning 
high -impedance earphone jack for private 
listening; eliminates drain of output stage 
when using earphone attractive tan leath- 
erette case, retractable handle compact: 
81/2" w, 41" h, 21/2" d. Only 3 lbs. 

Build the BEST BUYS in 

"HAM" gear. I.7 

S PAT 140 

- 90 -WATT CW TRANSMITTER#720 
Kit $79.95 Wired $119.95 
"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top quality" - POPULAR ELEC. 
TRONICS. "Well designed " - ELECTRONICS 
WORLD. 80 thru 10 meters with one -knob band - 
switching. Full "clean" 90W input, 65W ex- 
ternal plate mod. Matches loads 50 to 1000 
ohms. May be used as basic exciter unit. TV! 
shielded. Tubes: 6146, 6CL6, 2-6A05, GZ34. 
Attractive "living room" low -silhouette design. 
15" w, 5" h, 9" d. 

UNIVERSAL 
MODULATOR - 
DRIVER #730 
Kit $49.95 
Wired $79.95 . .r 
Cover E -5 $4.50 
Delivers 50W undistorted audio. Modulates 
transmitters having r.f. inputs up to 100W. 
Unique over -modulation Indicator. Output 
transformer matches 500. 10,000 ohms. Low - 
level speech clipping & filtering. Inputs for 
stal or dynamic mikes, phone patch, etc. 7 
tubes. 6" h, 14" w, 8" d 

GRID DIP METER 

Kit $29.95 
Wired $49.95 #710 
Includes complete set of coils for 

W full band coverage. 400 kc -230 me in 
s 8 overlapping ranges. 500 ua meter. 

Plug -in coils are pre -wound, pre. calibrated to 
0.5% accuracy. Transformer- operated power 

z supply. 21/4" h, 21(é" w, 61/2" I. 

- Compare -judge for yourself -at your neigh- 
borhood EICO distributor. For free catalog 

o on 65 models of EICO test instruments, hi -fi 
& "ham" gear, All out coupon on Page 36 
17EICO e 

0300 NÓ BI.dNITRUCENT 

CO.. Inc. 

NÒ Yi... 

Instrumentation portion of missile nose cone. Plastic recovery capsule is 
shown fitted into cone rear at right. Sphere is jettisoned before impact. 

Tape Recorder Survives Missile Tests 
Ruggedized unit occupying less than one -fifth cubic foot 
provides telemetered re -entry information on nose cone. 

A RUGGED little tape recorder re- 
cently survived a U. S. Air Force 

missile flight and nine days in the At- 
lantic Ocean, yet was able to perform 
perfectly when retrieved from the 
water and tested with a new tape and 
tape turntable. The recorder was used 
by the Air Force to recover scientific 
information from outer space on a 
Thor -Able missile flight that carried 
an instrumented nose cone. It rode in 
a plastic sphere which was thrown free, 
before the cone struck the ocean, to fall 
independently. The plastic was strong 
enough to protect the recorder, yet 
light enough to allow the capsule to 
float in the water. 

The diminutive recorder, produced 
by Ampex Corp., stores all data to be 
telemetered from the nose cone during 
flight. Such data includes temperature, 

pressure, stress, acceleration, and de- 
celeration information. When radio 
communication is interrupted, the re- 
corder continues to capture the vital 
information and will play it back when 
radio communication can be resumed. 
For example, when the missile re- enters 
the atmosphere, it is surrounded by a 
layer of hot, ionized air which prevents 
transmission. The recording system 
allows data to be acquired during this 
critical time. 

The complete system weighs 20 
pounds and occupies less than one -fifth 
cubic foot. It has a frequency response 
from 300 to 100,000 cps, and will record 
two tracks on 1400 feet of quarter -inch 
tape at 60 ips. Potted subminiature 
tubes and silicon transistors are used in 
the two record and reproduce ampli- 
fiers. 

Complete tape transport assembly (left) and the separate electronics unit. 

100 ELECTRONICS WORLD 
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.41511/MPEREES,,11 

.e will replace all defective 
tubes within 12 months from 
date of purchase, excepting 
only burned out or broken 
tubes. Standard Customer 
Warranty 90 Days. 

with ZAIYTRON QUALITY BRAND 
RADIO & TELEVISION RECEIVING TUBES 

You "play ball" with "MAJOR LEAGUERS" when you buy ZALYTRON Tubes! "Tubes" 
are OUR MIDDLE NAME! We have been supplying tubes for many years to service 

dealers and Tube Tester Route Operators . . . and the ZALYTRON Brand name has 

achieved a reputation for quality and performance, second to none! 

Yes, you "play it SAFE" with Zalytron because you get BRAND NEW Tubes: 

NOT USED NOT PULLED from equipment NOT REJECTS 
but Zalytron's First Quality! And, important too: by selling DIRECT to the electronics 
trade, we pass the middleman's profit on to our customers . . . helping them to meet 
and beat competition in their areas. 

SEND IN A TRIAL ORDER TODAY! You'll be delighted with our speedy service - and 
in due time you will join our host of customer friends who rank ZALYTRON as a First 
Class Source of Supply for Tubes. Your Trial Order will be shipped on our FULL MONEY 
BACK GUARANTEE! Try ZALYTRON Tubes at OUR Risk, and JUDGE FOR YOURSELF! 

TYPE EACH TYPE EACH TYPE EACH TYPE EACH TYPE EACH 

0Z4 $ .85 5C08 1.30 6BF5 1.35 6D06 1.10 12AV6 .60 
1AX2 .70 5J6 .75 6BF6 .55 6DT6 .60 12AV7 .85 
183 .95 518 .86 6BG6 2.25 6J5 .70 12AX4 .95 
155 .60 5U4G GB .75 6BH6 .70 6J6 .60 12AX7 .65 
174 .55 5U8 .75 6BH8 .90 6K6 .80 1284 .70 
íU4 .45 5V6 .55 6BJ6 .65 616 1.15 12BA6 .60 
1U5 .55 5Y3GT .55 6BK5 1.40 654 .60 12BD6 .60 
1X2A /B .95 6A84 .55 68K7A 8 .90 65A7 .80 12BE6 .60 

2A F4 1.00 6AC7M .90 6817 1.55 65C7 .80 128117 .80 
3AF4 1.05 6AF4 1.05 6BN6 .75 65K7 .75 121306 1.10 
3AL5 .46 6AG5 .65 6805 .70 6517 .90 12BY7 .80 
3AU6 .55 6AG7M 1.25 6806 1.10 65N7 .85 12C5 .60 
3AV6 .45 6AH4 1.30 6E107A 1.10 6507 .85 12CU5 .60 
38N6 .75 6AH6 1.35 6BR8 .95 674 1.00 12CU6 1.10 
3BU8 .75 OAKS .85 6BU8 .70 678 .95 12006 1.10 
3BY6 .60 12F8 .65 
38Z6 .60 
3C86 .60 WE PAY ALL SHIPPING CHARGES 

12K5 .70 
1216 .65 

3C F6 .65 on oll orders accompanied by remittance in full. 12SA7 1.00 
3C56 .60 125K7 .85 
3DT6 .55 6A15 .55 68X7 1.65 6U8 .85 125N7 .90 
304 .65 6AM8 .85 6BY6 .60 6V6 .B3 12507 .90 
354 .65 6AN8 .95 6BZ6 .65 6W4 .80 12V6 .55 
3V4 .70 6A05 .55 6BZ7 1.10 6W6 .95 12W6 .75 
4BC8 1.00 6A55 .90 6C4 .50 6X4 .45 12X4 .45 
48N6 .75 6AT6 .55 6086 .70 6X5 .65 19AU4 .85 
4B07A 1.10 6AT8 .85 6CD6 1.70 6X8 .85 1978 1.00 
4858 1.00 6AU4 1 .00 6CF6 .70 616 .95 25AX4 1.15 
4827 1.10 6AU5 1.75 6CG7 .65 8AU8 .90 25806 1.10 
4CB6 .60 6AU6 .65 6CG8 .80 8AW8 .95 25CD6 1.50 
40T6 1.00 6AU8 .90 606 1.35 8CG7 .65 25CU6 1.10 
SAMS .80 6AV5 1.60 6CM7 .70 IODE7 1.15 250Q6 1.10 
SANG .85 6AV6 .55 6CN7 .70 11 CY7 .75 2516 .85 
SAOS .55 6AW8 .90 6C08 1.35 12AD6 .55 25W4 1.10 
5AT8 .85 6AX4 .95 6CS6 .70 12AF6 40 35C5 .65 
5AÚ4 .95 6BA6 .65 6C57 1.15 12AQ5 .56 3516 1.00 
5BK7 .90 6BC5 .60 6CU5 1.00 12AT6 .60 35W4 .50 
51307 .98 6BC8 1.10 6CU6 1.10 12AT7 .76 3525 .70 
5CG8 .85 6BD6 .65 6CY7 .75 12AU6 .60 5005 .70 
5CL8 .80 6BE6 .55 6DE6 .70 12AU7A .70 5016 .75 

Above is only a partial listing of our huge tube stocks. Send today for FREE 
Complete up -to -dote Tube Pr'ce List and Catalog. We Ship all Orders COMPLETE 
Some Day Received! C.O.D. ORDERS: 25% Deposit with order, balance C.O.D. 
plus all shipping charges. MINIMUM ORDER (Special for This Ad) $5.00. 

MYTRON TUBE CORPORATION 
220 West 42nd Street New York 36, N. Y. 

Telephone: BRyant 9 -2542 DEPT. EW-2 

February, 1960 

FREE! 
Giant New Wholesale 
Catalog of Radio & TV 
Receiving Tubes, Elec- 
tronic Components. Free 
On Request. 

THIS MONTH'S SPECIAL 

NEW ARKAY "SKY -VOX" 
CITIZEN 

O TRANSCEIVER RADI 

COMPLETE $7995 Includes Fully As. 
sembled Wired Front 
End, Ready to Install 

PREPAID Into Main Chassis! KIT 

This is a QUALITY Kit, for those who want the finest 
In Two -Way Citizen's Band Communication. Superlatively 
engineered, easy to put together, this transceiver will 
give outstanding performance! Check these advanced 
features: 

Up- To-The- Minute Circuitry employs 8 tubes 
and 5 diodes. 
Crystal Controlled Superhet Receiving Circuit. 
Crystal Controlled Oscillator. Pentode RF 
Amplifier Transmitting Circuit. 
Front Panel Controls include: 3. position 
Channel Selector; Receive -Transmit Switch; 
Volume Control; Squelch Control; Mike Input. 
Rear Chassis: Noise Balance Control. 
Power Requirements: Will operate on either 
117 Volts 60 cycles AC or 12 Volts DC. 

ALSO AVAILABLE FACTORY ASSEMBLED, WIRED, TESTED, 

READY FOR OPERATION, Complete $111.15 

WE PAY ALL SHIPPING CHARGES 

To ZALYTRON Tube Corp., DEPT EW_21 
I 220 West 42nd Street, New York 36, N. Y. 
I Send FREE 1960 Catalog. 

NAME 

ADDRESS 

CITY ZONE STATE J 
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C.E.I. 

CITIZEN'S BAND 
Two -Way Transceiver Kits 

Complete -Low Priced 

No examination required for use of this equip- 
ment. 
Made from parts of finest quality. 

Meets F.C.C. Requirements. 
Two models to choose from. Both now avail- 
able in KIT FORM. 

Kits are complete, including Cabinet, Pre - 
punched Chassis, Power Transformer, all 
components, Mike, Crystal, Easy to follow 
instructions and schematic. F.C.C. form 505 
furnished with each order. 

SPECIFICATIONS 
Both models have Superheterodyne Receiver 
with RF Stage. One MV sensitivity, over two 
watts Audio Transmitter 5 Watts of RF, 100% 
AM Modulated. 40 to 80 Ohms Antenna Out- 
put. Power Transformer operates on 6VDC, 
12VDC and 117VAC. All units can be operated 
as base or mobile. 

CUSTOM DISPATCHER 
Has noise limiter and adjustable squelch. 
Crystal controlled Receiver and Transmitter. 

In 6995 
Kit 

MODEL 1000 DK 
Has Tuneable Receiver. Receives all 22 chan- 
nels and 10 meter band. Has fixed squelch 
and noise limiter. 

In 5995 
Kit.... 599s 

FROM C.E.I. 
1000 -D -6 Kit. 6 Meter Transceiver. Same 
specifications as 1000 -D. 

5895 Complete 
less crystal 

Ground plane antenna $17.00 

Finest quality mobile antenna with 15' 
of lead -in $16.00 

All units complete. 15% deposit required with all 
C.D.D. orders or send cash and take 2% discount. 
F.D.B. Chickasha. 

PROMPT SHIPMENT 

CHICKASHA ELECTRONICS, Inc. 
Chickasha, Oklahoma 
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Transistor Radìb 
Part 4. The audio preamp stage and the 

audio output stage are covered in this I. 

EDITOR'S NOT :: This material on tran- 
sistor circuits, appearing here and in sub- 
sequent issues, is being reproduced with 
the kind permission of the Delco Radio 
Division of General Motors Corporation. 
Although originally prepared and dis- 
tributed to those servicing Delco auto 
radio receivers. much- of the information 
is also applicable to other types of tran- 
sistorized radios and we believe it worth- 
while to present this material to our 
readers. 

Audio Preamplifier 

An audio preamplifier stage is re- 
quired whenever the detector output 
is not sufficient to drive the audio stage 
properly. The amplifier in Fig. 7 em- 
ploys a 2N109 p -n -p transistor which is 
in the medium -power class, having 
higher current amplifying character- 
istics than the low -power transistors 
used for r.f. and i.f. amplification. 

The emitter is connected, through 
transformer winding L. and a 100 -ohm 
resistor, direct to the 12 -volt supply. 
The proper base -emitter forward bias 
is obtained by a series of voltage di- 
vider resistors in the base circuit which 
keep the base less positive than the 
emitter (necessary for biasing a p -n -p 
transistor in the forward direction). 
The collector is connected to ground 
through transformer winding L, which 
keeps the collector negative with re- 
spect to the other elements for maxi- 
mum attraction of holes from the 
emitter. All of these voltages set the 
d.c. collector current of the transistor 
to about 5 ma. of current through L,, 
with no signal applied. Then as signal 
is applied through input transformer 
T,, the base voltage and current are 
changed at the audio rate. This causes 
corresponding increases and decreases 
in collector current through L,, but of 
larger magnitude due to the amplifica- 
tion characteristics of the transistor. 

The amplified signal currents in L, 
induce a voltage in secondary winding 
L. and also a small voltage in the pri- 
mary winding L,, which is connected 
to the emitter. The voltages shown are 
induced during the part of the cycle 
when the collector current is increasing 
and it can be seen that the voltage in 
L. is degenerative by the way it is con- 
nected to the emitter and would try 
to oppose or cancel some of the original 
current change. This minimizes distor- 

Fig. 7. Audio stage with "p -n -p" transistor. 

tion since the higher 
monies which cause dis. 
duce more voltage in 
winding and this has the el. 
ceiling the distortion frequei, 
the output of this stage. 

The 100 -ohm emitter resistor Nkf< 

7 is self biasing and stabilizes d.cl 
lector current, keeping the transi. 
operating at the best point for mi, 
mum distortion. The 100 pf. capacit 

this resistor prevents the resis- 
tor from causing audio degeneratipn by 
providing a low- impedance path for 
bypassing the audio signal. However, 
d.c. current changes, such as those 
caused by an increase in transistor tem- 
perature, are restrained due to the 
voltage drop across this resistor. 

The tone of the receiver is often con- 
trolled in this stage. In Fig. 7 the tone 
is varied by a four -step control con- 
nected to the collector of the transistor 
through a .25 -s f. coupling capacitor. 
The control varies the amount of re- 
sistance in series with the capacitor to 
ground. The smaller the value of resist- 
ance, the more efficient will be the by- 
passing characteristic of the capacitor. 
Since the higher frequencies are more 
easily bypassed by the capacitor than 
lower ones, the control has the effect of 
"shorting" the high- frequency audio 
signals to ground. 

With the control set at stop "L," a 
maximum amount of high- frequency 
audio is shorted to "ground" and the 
tone appears to be low. As the arm is 
moved clockwise, greater amounts of 
resistance are added to reduce the ef- 
fect of the tone capacitor and the 
higher frequency audio signals remain 
in the collector circuit, causing a high- 
er tonal response in the receiver. 

Single -Ended Output Stage 

Fig. 8 shows an audio- output stage 
employing a 2N173 high -power p -n -p 
transistor in a class A, common -emit- 
ter circuit. 

Forward bias is developed across the 
10 -ohm resistor in the voltage divider 
network consisting of 10 -ohm and 130 - 

ohm resistors and the 60 -ohm potenti- 
ometer. By adjusting the potentiom- 
eter, the voltage drop across the 10 -ohm 
resistor can be varied and since this 
resistor is connected between the base 
and emitter of the transistor, the volt- 
age developed across it determines the 
amount of forward bias between these 
two elements. 

The method normally used to make 
the bias adjustment is to insert an 
ammeter in series with the ground 
connection to output transformer T. 
and adjust the bias control until a 
specified reading of collector current 
is obtained. A typical value of 930 ma. 
is shown in the circuit but this specifi- 

ELECTRONICS WORLD 
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cation will vary greatly with the tran- 
sistor and circuit used. This sets the 
d.c. operating point for the transistor 
and determines power output as well 
as the amount of distortion present. 
The signal induced in the secondary 
winding of T. is in series with the base 
connection to the voltage divider and 
therefore fluctuates base voltage and 
current at the audio rate. 

Small current changes in the base 
circuit are greatly amplified by the 
transistor and produce much larger 
collector- current changes in transform- 
er T,. The energy in T, is then coupled 
to the speaker from a point on the 
transformer which matches the speak- 
er voice -coil impedance. The 150 -ohm 
resistor across the output transformer 
protects the transistor from a high 
surge of back voltage which will occur 
if the voice -coil winding should open or 
is disconnected during operation. 

Since the collector current in this 
circuit is near 1 amp and transformer 

Fig. 8. High -power "p -n -p" is used class A. 

T. has a d.c. resistance of about 1 ohm, 
the collector voltage developed is about 
1 volt. This voltage will give an indi- 
cation of whether or not the transistor 
is drawing current because no collector 
voltage would be produced if it were 
not conducting. 

The .47 -ohm emitter resistor stabi- 
lizes collector current and prevents a 
possible runaway condition due to 
transistor heating. As temperature in- 
creases during operation, the transistor 
resistance drops which causes it to 
draw more current. But this produces 
a change in voltage across the .47 -ohm 
resistor, which adjusts the bias and 
opposes the original current change. 
Temperature is also controlled by 
mounting the transistor tightly to a 
suitable chassis which acts as a heat 
sink and absorbs much of the heat. To 
prevent the transistor case and collec- 
tor from being grounded, the heat sink 
chassis will usually be insulated from 
the main chassis in some manner. 

(To be continued) 

"UNIMARKET" SYSTEM 
A NEW concept in distribution, involy- 

ing Western Union private wire com- 
munications equipment, jet freight serv- 
ice by American Airlines, and the prod- 
ucts of Raytheon, has been set up in 
Westwood, Mass. as the "Unimarket" 
system. 

The new stepped up delivery schedule 
has cut order -to- delivery time from an average of seven days to one day for Raytheon's 700 distributor customers throughout the country. --- 
February. 1960 

Now Completely SELF -CONTAINED 
For Testing & j Rejuvenating 

BLACK 
AND WHITE 

and 
COLOR 

including 
110° TUBES 

jay CRT 440 

TESTS AND REJUVENATES 
all black & white and color 
picture tubes at correct fila- 
ment voltage from 1 to 12 V. 

TESTS AND REJUVENATES 
110° tubes with 2.34, 2.68, 
6.3 and 8.4 volt filaments. 

TESTS AND REJUVENATES 
color picture tubes. Checks 
each color gun separately 
some as block & white tubes. 

Used by Thousands of Professional Servicemen 
MAKES NEW PICTURE TUBE SALES EASIER 

Gives you more value than ever -all -in -one. 
Quickly checks and corrects most TV picture 
tube troubles in a few minutes right in the 
home without removing tube from set. 
Gives new useful life to weak or inoperative 
tubes. Checks leakage. Restores emission and 
brightness. Repairs inter- element shorts 
and open circuits. Life test checks gas content 
and predicts remaining useful life of picture 
tube. Completely self- contained in 
leatherette -covered carrying case. Net, $69ó* 

ACCESSORIES for USE ONLY with FORMER 8&K Models 400 and 350 CRT 

Model C40 Adopter. For use only with all previous B&K Model 
400 and 350 CRT's. Tests and rejuvenates TV color picture 
tubes and 6.3 volt 110° picture tubes. Net, $9.95 
Model CR48 Adapter. For use only with all previous B&K 
Model 400 and 350 CRT's. Tests and rejuvenates 110° picture 
tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95 

See your B&K Distributor 
or Send now for Bulletin ST24 -N 

ALWAYS INSIST 
ON PROVED 

BRAND NAMES 
Ask By Name For 

GENUINE " 
OISE" 

PRODUCTS 

BEWARE OF 
CHEAP 

SUBSTITUTES 

Ba K MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canedo. Allas Rode, Corp., 50 Wmg old , Toronto 10, Ont 
Export Empire Exporters, 277 8 oodwoy, New York 7, U.S A. 

NO -NOISE 

TUNER -TONIC 
With PERMA FILM 

does a lot. 

stores' all 
lubricates 

- 
eluding wafer type. 

man- toa,c, non ,nflam. 
Ole. 

Use for TV, radio and 
FM. 

6 Oz. 

Aerosol Can 

$325 
NET to 

Servicemen 

NOW AVAILABLE 

FREE 
AT YOUR JOBBERS 

5" PLASTIC 
EXTENDER 

Neiattoe 

NO -NOISE 
VOLUME CONTROL 

and 
CONTACT RESTORER 

Cleans Protects 
Lubricates 

Not a Carbon Tet Solution 

Bome Só ° ay Can 

$100 $225 
NET to NET to 

Srrv,crmrn Sv.crm,n 

With Push 

Eutton 
Assembly 

For 

Ri,-Point 
Applications 

Does Not 
Cause 
Shorts 

ELECTRONIC CHEMICAL CORP. 813 Commonopaw Aven e Jersey City 4. N J 
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Forthe first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW! 

R.% 1 ,s. Y 

, 
Model 76 BRIDGE ... Total Price $26.95 - 
Terms: $6.95 after 10 day trial, then $5.00 
monthly for 4 months if satisfactory. Other- 
wise return, no explanation necessary) 

SUPERIOR'S 
NEW 

MODEL 76 

'Á5 CONDENSER BRIDGE 
IT SIGNAL TRACER 

ALL PURPOSE BRIDGE 
'Á5 RESISTANCE BRIDGE 
ITS TV ANTENNA TESTER 

SPECIFICATIONS: 
CAPACITY BRIDGE SECTION Ranges: 2' to 200' for 72 ohm coax and 2' to 250' 

for 300 ohm ribbon. 
4 Ranges: .00001 Microfarad to 1000 Microfarads. 

Will also locate shorts, and leakages up to 20 

megohms. Measures the power factor of all con- 
densers from .1 to 1000 Microfarads. (Power factor 
is the ability of a condenser to retain a charge and 
thereby filter efficiently.) 
RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 5 megohms. 
Resistance can be measured without disconnecting 
capacitor connected across it. (Except, of course, 
when the R C combination is part of an R C bank.) 

TV ANTENNA TESTER SECTION 
Loss of sync., snow and i nstability are only a few 
of the faults which may be due to a break in the / antenna, so why not check the TV antenna first? 2 

SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. probes included 
with the Model 76, you can make stage gain meas- 
urements, locate signal loss in R.F. and Audio 
stages, locate distortion and hum, etc. Provision 
has been made for use of phones and meter if 
desired. 

Model 76 comes com- 
plete with all accesso- 
ries including R.F. and 95 A.F. Probes; Test Leads 
and operating ating Instruc- 
tions. Nothing else to NET to buy. Only 

SUPERIOR'S NEW SUPER -METER MODEL 79 

Model 79 -SUPER -METER . Total Price 
$38.50- Terms: $8.50 after 10 day trial, 
then $6.00 per month for 5 months if 
satisfactory. Otherwise return, no expla- 
nation necessaryl 

good 
VOLT -OHM MILLIAMMETER 

Peu," CAPACITY, 
REACTANCE, INDUCTANCE 

AND DECIBEL 
MEASUREMENTS 

,¢eda 7eeta SELENIUM AND 
SILICON RECTIFIERS, 

SILICON AND 
GERMANIUM DIODES 

The Model 79 represents 20 years of continuous ex- 
perience in the design and production of SUPER - 
METERS, an exclusive SICO development. 
In 1938 Superior Instruments Co. designed its first 
SUPER -METER, Model 1150. In 1940 it followed with 
Model 1250 and in succeeding years with others in- 
cluding Models 670 and 670 -A. All were basically 
V.O.M.'s with extra services provided to meet chang- 
ing requirements. 
Now, Model 79, the latest SUPER -METER includes 
not only every circuit improvement perfected in 20 
years of specialisation, but in addition includes 
thoso services which are "musts" for properly serv- 
icing the ever increasing number of new components 
used in all phases of today's electronic production. 
For example with the Model 79 SUPER -METER you 

WITH NEW 6" 
FULL -VIEW METER 

can measure the quality of selenium and silicon 
rectifiers and all types of diodes -components which 
have come into common use only within the past five 
years, and because this latest SUPER -METER neces- 
sarily required extra meter scale, SICO used its 
new full -view 6 -inch meter. 

Specifications 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500. 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000. 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 

Amperes. 
RESISTANCE: 0 to 1,000 /100,000 Ohms. 0 to 10 Meg - 

ohms. 
CAPACITY: .001 to 1 Mfd. I to 50 Mfd. 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 

Megohms. 
INDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries. 
DECIBELS: -6 to +18, +14 to +38, +34 to +58. 

The following components are all tested for 
QUALITY at appropriate test potentials. Two 
separate BAD -GOOD scales on the meter are 
used for direct readings. 

All Electrolytic Condensers from I MFD to 1000 
MFD. 

All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 
Model 79 comes complete with operating instruc- 
tions and test leads. Use it on the bench -use it 
on calls. A streamlined 
carrying case included 
at no extra charge ac- 
commodates the tester, 
instruction book and NET test leads Only 

Model TV-50A- Genometer 
Total Price $47.50 
Terms: $11.50 after 10 day trial, then $6.00 
monthly for 6 months if satisfactory. Other- 
wise return, no explanation necessary. 

CROSS HATCH GENERATOR: The 
Model TV -50A Genometer will pro- 
ject a cross -hatch pattern on any 
TV picture tube. The pattern will 
consist of non -shifting, horizontal 
and vertical lines Interlaced to pro- 
vide a stable cross -hatch effect. 

GENOMETER 
7 Signal Generators in One! 

J R.F. Signal Generator for A.M. J Bar Generator 
J R.F. Signal Generator for F.M. J Cross Hatch Generator 
J Audio Frequency Generator J Color Dot Pattern Generator 

J Marker Generator 
A versatile all -inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio F.M. Radio Amplifiers Black and White TV Color TV 
BAR GENERATOR: The Model 
TV -50A projects an actual Bar 
Pattern on any TV Receiver 
Screen. Pattern will consist of 
4 to 16 horizontal bars or '7 to 
20 vertical bars. 

THE MODEL TV -50A 
comes absolutely com- 
plete with shielded leads 
and operating instruc- 
tions. 

R. F. SIGNAL GENERATOR: 
The Model TV -50A Genometer 
provides complete coverage for 
A.M. and F.M. alignment. Gen- 
erates Radio Frequencies from 
100 Kilocycles to 60 Megacycles 
on fundamentals and from 60 
Megacycles to 180 Megacycles on 
powerful harmonics. 

DOT PATTERN GENERATOR (FOR COLOR 
TV): Although you will be able to use most 
of your regular stand ar d equipment for serv- 
icing 

Dot 
the one General which is a 

"must" is a Dot Pattern Generator. The Dot 
Pattern projected on any color TV Receiver 
tube by the Model TV -50A will enable you 
to adjust for proper color convergence. 

VARIABLE AUDIO FRE- 
QUENCY GENERATOR: In 
addition to a fixed 400 cycle 
sine -wave audio, the Model 
TV -50A Genometer provides 
a variable 300 cycle to 20,000 
cycle peak wave audio signal. 

MARKER GENERATOR: The Model 
TV -50A includes all the most fre- 
quently needed marker points. The 
following markers are provided: 189 
Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 
Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500 
Kc., 3579 Kc., 4.5 Mc., S Mc., 10.7 Mc., 
(3579 Kc. is the color burst frequency) $415° 

EXAMINE BEFORE YOU BUY! 
Nor USE APPROVAL FORM ON NEXT PAGE 
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SUPERIOR'S NEW MODEL TW -II 

PROFESSIONAL TUBE TESTER 
O I 

Model 7W -11 -Tube Tester 
Total Price S47.50 
Terms: $11.50 after 10 doy trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

* Tests oll tubes, including 4, 5, 6, 7, Octal, Lock -in, 
Hearing Aid, Thyratron, Miniatures, Sub- miniatures, No- 
vals, Subminars, Proximity fuse types, etc. 
* Uses the new self -cleaning Lever Action Switches for 
individual element testing. Because all elements are 
numbered according to pin- number in the RMA base 
numbering system, the user can nstantly identify which 
element is under test. Tubes having tapped filaments and 
tubes with Filaments terminating in more than one pin 
are truly tested with the Model TW -11 as any of the pins 
may be placed in the neutral position when necessary. * The Model TW -1I does not use any combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to damage a tube by 
inserting it in the wrong socket. * Free- moving built -in roll chart provides 
complete data for all tubes. All tube listings 
printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plugging in 
either phones or external amplifier will detect micro - 
phonic tubes or noise due to faulty elements and loose 
internal connections. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW -CURRENT TUBES: Previ- 
ously, on emission -type tube testers, it has been standard 
practice to use one scale for all tubes. As a result, the 
calibration for low- current types has been restricted to a 
small portion of the scale. The extra scale used here 
greatly simplifies testing of low- current types. 

The Model TW -11 operates on 1115 -130 Volt 80 Cycles =4750 A.C. Comes housed in handsome, portable Saddle - 
Stitched Texon Case. Only 

SUPERIOR'S NEW MODEL 82A 

Multi- Socket Type 

Model 82A -Tube Tester 
Total Price ... ...... ..... .... .......... ..- ...$36.50 
Terms: $6.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

TUBE TESTER 
TEST ANY TUBE IN 
10 SECONDS FLAT ! 

OTurn the filament selector switch 
to position specified. 

OInsert tube into a numbered 
socket as designated on our 
chart (over 600 types included). 

OPress down the quality button - 
THAT'S ALL! Read emission 

quality direct on bad -good 

meter scale. 

SPECIFICATIONS 
Tests over 600 tube types 
Tests OZ4 and other gas -filled tubes 
Employs new 4" meter with sealed air - 
damping chamber resulting In accurate 
vlbrationless readings 
Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence 
Dual Scale meter permits testing of 
low current tubes 
'1 and 9 pin straighteners mounted on 
panel 
All sections of multi- element tubes 
tested simultaneously 
Ultra -sensitive leakage test circuit will 
Indicate leakage up to 5 megohms 

Production of this Model was de- 
layed a full year pending careful 
study by Superior's engineering staff 
of this new method of testing tubes. 
Don't let the low price mislead you! 
We claim Model 82A will outperform 
similar looking units which sell for 
much more - and as proof, we offer 
to ship it on our examine before you 
buy policy. 
To test any tube, you simply Insert 
It Into a numbered socket as desig- 
nated, turn the filament switch and 
press down the quality switch - 
THAT'S ALL!. Read quality on meter. 
Inter- element leakage if any indi- 
cates automatically. 

Model 82A comes housed In handsome, portable Saddle- S so Stitched Texan ease. Only .. 

SUPERIOR'S 
NEW 

MODEL 83 

t 

.3.I 83- C P '. lube Tester 
1 nil Price _. _.. __..._._. $38.50 
Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

C.R.T. TESTER 
TESTS AND REJUVENATES ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES 
From 50 degree to 110 degree types 
-from 8" to 30" types. 

Model 83 is not simply a rehashed block and white 
C.R.T. Tester with o color adapter added. Model 83 em- 
ploys a new improved circuit designed specifically to test 
the older type black and white tubes, the newer type 
black and white. tubes and all color picture tubes. 

Model 83 provides separate filament operating volt- 
ages for the older 6.3 types and the newer 8.4 types. 

Model 83 employs o 4" air -damped meter with qual- 
ity and calibrated scales. 

Model 83 properly tests the red, green and blue sec- 
tions of color tubes individually -for each section of a 
color tube contains its 
own filament, plate, grid 
and cathode. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton - 
out of the carton -in the set! 

Model 83 will detect tubes which are apparently good 
but require rejuvenation. Such tubes will provide o pic- 
ture seemingly good but lacking in proper definition, 
contrast and focus. To test for such malfunction, 

I 

you 
simply y press the re). switch of Model 83. If the tube is 
weakening, the meter reading will indicate the condition. 

Rejuvenation of picture tubes is not simply a matter 
of applying o high voltage to the filament. Such voltages 
improperly applied can strip the cathode of the oxide 

sting essential for proper emission. The Model 83 ap- 
plies a selective low voltage uniformly to assure in -. 
creased life with no danger of cathode damage. 

Model 83 comes housed in handsome portable Saddle Stitched Texan case - 
complete with sockets for all black and white tubes and all color tubes. Only.. .. '38" 

SNIPPED ON APPROVAL 
NO MONEY WITH ORDER NO C.O.D. 
fry any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 
er Finance qs 
Added! If not ons- 
p eT ly satisfied re- 
turn unit to us, no 
explanation neces- 
sary. 

February, 1960 

r- MOSS ELECTRONIC, INC. 
I Dept. D -712, 3849 Tenth Ave., New York 34, N. Y. 
I Please send me the units checked on approval. If 

completely satisfied I wW pay on the terms specified 
I with no interest or finance charges added. Other- 
s wise, I will return after 10 day Wei positively uneeWng W further obligations. 

L_ 

Name 

Address 

City Zone.... State 
All prices nel, P.O... E N. Y. C. 

Model 76. Total Price $26.95 
$6.95 within le days. Balance 
$5.00 monthly for 4 months. 

Model 79... Total Price $38.50 
$8.50 within 10 days. Balance 
$6.00 monthly for 5 months. 

Model TV -50A 
Total Price $17.50 

511,50 within 10 days. Balance 
$6.00 monthly for 6 months. 

Model TW -11... Total Price $47.50 I 
$11.511 within 111 days. Balance 
$6.00 monthly for 6 months. I 

Model 82A Total Price $:36.50 
$6.50 within I0 days. Balance 
$6.00 monthly for 5 months. 

Model 83 Total Price $38.50 
$8.541 within 10 days. Balance 
$6.00 monthly for 5 months. 

_J 
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WE'VE 
GOT 

A 

SECRET. 

Our lips are locked... 
but not for long. You will 
soon learn about the 
new Standard Coil 
Products tuner pro- 
gram. Watch for it. It 
means better service 
for your customers - 
greater profits for you. 
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Room Acoustics for Stereo 
(Continued from page 47) 

ner of the room is perhaps the best 
"projector" area of the room. Many 
articles have recommended locating the 
loudspeaker in a corner so that the 
corner can act as a three -sided horn 
feeding the room. Too little mention is 
made, however, concerning the acous- 
tic condition of the walls and floors of 
these "desirable" corners. If tije walls 
and floors are heavily draped and 
carpeted, as shown in Fig. 15A, the 
corner would be of very little use. The 
need for a live backing area behind the 
sound (Fig. 15B) is dictated by the need 
for throwing the sound forward -just 
as is done by an orchestral shell (Fig. 
15C) . Therefore, absorption techniques 
that are to be applied should be in the 
general listening area, with a minimum 
in the sound generating area. 

Putting the absorbent material in 
the listening area serves to reduce un- 
duly strident echoes from live surfaces 
(removed from the original source) 
which by reflectively interfering with 
the direct sound will cause confusion 
at the listener's ear. In this connection 
we must also realize that the closer one 
sits to the source of the sound, the less 
effective are the surroundings. This 
effect is especially noticeable in very 
live rooms. If one were seated close 
to a hard plaster wall and the sound 
source is 20 feet away, there would be 
considerable interference introduced 

by reflections off the wall. On the other 
hand, if the walls were heavily draped 
then the ear would receive very little 
reflected sound and its major acoustic 
stimulus would be direct sound from 
the speaker. We must, therefore, strive 
for a balance between direct and re- 
flected sound so that while we hear the 
performance in front of us, we get some 
general diffuse sound from around us 
to "liven" the performance. 

Summary of Principles 

Summarizing the various principles 
outlined for any good listening room - 
whether for live music, reproduced 
monophonic or stereo, we have: 

A. The room should have an absorp- 
tion characteristic which will provide 
a reverberation time of from .75 to 1.25 
seconds. 

B. The sound absorption material 
used to achieve this reverberation fig- 
ure should be distributed throughout 
the room rather than be concentrated 
in one area. 

C. Large, hard parallel reflecting 
areas should be avoided as they lead to 
multiple reflections and resonances. 

D. The sound source should be lo- 
cated in a comparatively "live" area of 
the room. 

E. The listener location should not be 
adjacent to either a hard reflective 
surface or a totally absorptive surface 
since in neither case will the listener 
receive the proper proportion of re- 
flected-to- direct sound in keeping with 
accepted reverberation practice. 

(To be continued) 

Fig. 15. Speaker placement should be such as to provide proper "live" coupling. 

A CORNER ,,5ELE55 FOR COUPLING THE SOUND TO THE 
ROOM IF THE CORNER SURFACES ARE SO PADDED THAT 
THEY ABSORB ALL THE SOUND THAT REACHES THEM, 

A 

RRP 

TO 
I1 

THE ROOM 

OUT TO THE 
ROOM 

A CORNER WILL PROPERLY COUPLE THE SPEAKER TO THE 
ROOM IF IT IS LIVE ENOUGH TO PRODUCE SUFFICIENTLY 
STRONG REFLECTIONS SO THAT THE SURFACES ACT AS 
EXTENSIONS OF THE SOUND SOURCE ITSELF 

ORCHESTRAL SHELLS AND STAGES. IN 
ORCHESTRAL HALLS ALWAYS ARE DE- 
SIGNED "LIVE TO PROJECT THE SOUND. 
OUT TO THE LISTENER 
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Estimating Your Business 
(Continued from page 65) 

attitudes toward types of businesses, 
aside from the products or services in- 
volved, do change. There may be a 
tendency to patronize either larger or 
smaller shops. A growing preference 
for either more service or more self - 
service may be evident. Establishments 
that look impressively expensive or 
streamlined may be attracting more - 
or less -public confidence than modest, 
more personalized businesses. There 
should be constant awareness of the 
need for changing the character of the 
service shop based on unmistakable 
trends in other businesses, whether 
they be groceries or drug stores. 

The general outlook. One of the 
most difficult factors to assess is what 
the year ahead promises in general. 
However, there are always indicators 
to watch in such areas as business and 
politics. 

An election year, for example, usu- 
ally has a certain psychological impact. 
There is generally a feeling of in- 
creased confidence on the part of the 
public that is associated with prosper- 
ous conditions. The plan for a centen- 
nial, fair, or other such attraction that 
will be felt in your area also has a 
stimulating effect. 

Industry -wide plans for the year 
ahead, aside from new things to sell, 
can have a local effect that should not 
be ignored. Special promotional activ- 
ities should be watched. Is your local 
association planning a campaign? 
Does your distributor have something 
in the fire that will influence your own 
business? Are any manufacturers pre- 
paring to stage drives? No activity in 
your own field when there is some in 
other areas may reduce your income. 
Broad activity evident along more than 
one front in your own field can mean 
a good lift as compared to what other 
fields will experience. 

The profit ratio. Aside from actual 
increases or decreases in volume, your 
success in the year ahead will depend 
on how much it costs to keep your 
business going. Are there any price 
rises in the offing for parts and com- 
ponents? Is your rent going up? Is 
your own pricing structure realistic 
with respect to overhead? You could 
be making less money while doing more 
business. 

In addition to the factors mentioned, 
which would apply to most shops, there 
are others that would be specific and 
peculiar to each firm. For the most 
reliable estimate of tomorrow's busi- 
ness, your own alertness in recognizing 
any factor that may have some bearing 
is indispensable. Overlooking one or 
making an estimate too hastily may 
throw the picture out of focus. How- 
ever the care required in drawing up 
a useful advance evaluation is well 
worth the effort. Readiness to meet 
the future will make you stronger than 
reliance on last- minute, ill- considered 
response to the unexpected. -- 
February, 1960 
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MOVING? 
Make sure you notify our sub- 

scription department about any 
change of address. Be sure to 
include your postal zone number 
as well as both old and new 
addresses. Please allow four 
weeks' time for processing. 

ELECTRONICS WORLD 
434 South Wabash Avenue 

Chicago 5, Illinois 

ENGINEERING 
Preparr for B.S. DEGREE p limed 

of IN 27 MONTHS Electronic Age' 
Students dy engineering under accelerated program 
leading to B.S. degree in 27 m 4-yr. pro- 
gram leading to B.E. degree In 30 mo. B.B. degree (36 mo) in math.. Chem., Physics. Year-round lases. Com- 
prehensive training in electronics, television, advanced 
radio theory and design. math.. nuclear physics and elec. 

` 
engineering. Also prep courses. Lo rate. Earn hoard. G.I. approved. Enter march. June, Sept.. Dec. Catalog. 

INDIANA TECHNICAL COLLEGE 
20 E. Washington also., Fort Wayne 2, Indiana 
Please lend me free information on B.S. ENGINEERING 
DEGRF..E IN 27 MONTHS as checked. 

Electronics O Chemical D Aeronautical 
Civil O M Taal O Electrical 

.E. DEGREE IN 30 MO. In: 
Aeronautical O Mechanical 
Civil O Electrical (rower or Electronics) 
Chemical O Metallurgical 

.f. IN 30 MO. IN O Math. O Chem. O Physics 
Name 
Redrew 
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e/te Superior Quality HI-FI KITS ! 
The FINEST ... through research ... engineered by LAFAYETTE! 

KT-250 

- 

gb 

-_--- , 
LA-250 89.50 

IN KIT 

FORM 

64.5° 

COMPLETELY WIRED 

50 WATT INTEGRATED STEREO AMPLIFIER 
RESPONSE 17- 21,000 CPS ± 1 DB (at normal listening level) UNIQUE "BLEND" 

CONTROL PREMIUM EL86 OUTPUT TUBES 50 WATTS MONAURAL -2S WATTS 
EACH STEREO CHANNEL CLUTCH- OPERATED VOLUME CONTROL SEPARATE BASS 

& TREBLE CONTROLS 

A completely new stereo high fidelity amplifier with a high quality of reproduction, remarkable 
versatility and new distinctive styling. Full range of controls include a unique "blend" control for 

continuously variable channel separation -from full monaural to full stereo, ¿position Selector, 

Mode, Loudness and Phasing switches plus outputs for 4, 8 or 16 ohm speakers. Harmonic distor- 
tion less than 0.25 %, IM distortion less thon 19/.. Hum and Noise 74 db below full output. Assembly 

is simple -no special skills or tools required. Complete with deluxe cabinet and legs, all ports, 
tubes and detailed instruction manual. Shpg. wt., 26 lbs. 

KT -250 WX Stereo Amplifier Kt _.._. _.. _. 5.00 Down Net 64.50 

LA -250 WX Stereo Amplifier, wired & tested 5.00 Down Net 89.50 

^\\KT-600 

c 
® ®_ 

O m 
_® ® ® 

" 
LA-600 134.50 

IN KIT 
FORM 

79.50 

COMPLETELY WIRED 

PROFESSIONAL STEREO CONTROL CENTER 
RESPONSE 5- 40,000 CPS + 1 DB UNIQUE STEREO A MONAURAL CONTROL FEA- 

TURES PRECISE "NULL" BALANCING SYSTEM CONCENTRIC INPUT LEVEL CONTROLS 

A truly professional stereo preamplifier and master audio control center -solves every stereo/ 
monaural control problem. Footsore. unique Bridge Conrol for variable cross- channel feed for elimi- 
nation of exaggeroted channel separation effects -plus controlled 3rd channel output. Has all. 
concentric controls -including clutch- operated Volume Balance control. Provides complete and 

advanced facilities for accepting. controlling and providing undistorted gain for any and all program 
sources. Sensitivity 2.2 my for 1 volt out (low level inputs). Dual low impedonce 'plate follower" 
outputs 1500 ohms. Response 5- 40,000 cps ± 1 db. Less than .03% IM distortion. Less than .1% 
harmonic distortion. Hum and noise 80 db below 2 volts (high level inputs). Uses 7 new 7025 low - 

noise dual triodes. Size: 14" x 41/4" x IOs /e ". Shpg. wt., 16 lbs. Complete with all ports, tubes, 

deluxe cabinet and detailed instruction manual. 
KT -600 WX Stereo Preamplifier Kit 5.00 Down _. Net 79.50 

LA -600 WX Stereo Preamplifier, wired and tested 5.00 Down _.. Net 134.50 

KT-310 
_--`'__\ 

ai~ Ire 
LA -310 72.50 

COMPLETELY WIRED 

IN KIT 
FORM 

47.50 

STEREO /MONAURAL POWER AMPLIFIER KIT 
36 WATT STEREO AMPLIFIER -18 WATTS EACH CHANNEL EMPLOYS 4 PREMIUM - 

TYPE 7189 TUBES 2 PRINTED CIRCUIT POARDS FOR SIMPLIFIED WIRING RE- 

SPONSE BETTER THAN 35- 30,000 CPS ± y, DB AT 18 WATTS LESS THAN I% HAR- 

MONIC OR IM DISTORTION 

A superb basic stereo amplifier in easytobuild kit form. Unit may be used with a stereo preampli 
fier to provide two 18 watt stereo channels or, at the flick of a switch, os o fine 36 wort monaural 

amplifier. Controls include 2 input volume controls, Channel Reverse switch and Monaural- Stereo 

witch. Dual outputs for 4, 8, 16 or 32 ohm speakers. Input sensitivity .45 volts per channel for 

full output. Tubes are 2 -6AN8, 4 -7189, GZ -34 rectifier. Size 10-9/16" d It 5t/" h x 131/4" w. 

Complete kit with cage, oll parts, tubes and detailed instruction manual. Shpg. wt., 22 lbs. 

KT -310 WX Stereo Power Amplifier Kit ...................... 2.00 Down _. ....Net 47.50 

LA -310 WX Stereo Power Amplifier, wired and tested 5.00 Down _ Net 72.50 

KT-500 

IN KIT 
FORM 

4.50 

LT -50 124.50 
COMPLETELY WIRED 

FM -AM STEREO TUNER KIT 
1I Tubes (4 dual -purpose) + Tuning Eye + Selenium rectifier provide 17 tube 

performance Multiplex Output for new Stereo FM Armstrong Circuit with Dual 

Limiters and Foster- Seeley Discrimi Extreme Sensitivity and Wide Frequency 
Response. 

A precision engineered, highly stable tuner -perfect for lifelike stereo FM -AM broadcast reception, 

FM reception and /or AM reception. Features separate tuning and volume controls for AM and FM. 

Magic eye on AM and FM, plus automatic frequency control on FM for accora e tuning -stations ore 

"locked" in. Other deluxe features include cathode follower outputs and 5- position Function Se- 

lector. Efficient, broadband circuitry on AM with built -in antenna. FM section features include 2 

microvolts sensitivity for 30 db quieting, frequency response 20- 20,000 cps + 1/4 db and full 200 

KC bandwidth. Two printed circuit boards make wiring simple -even for such a complex unit. Com- 

plete kit includes all parts, deluxe cabinet and detailed instruction manual. Size is 13s/" W s 

1ow. D x ¿yz" H. Shpg. wt., 22 lbs. 

KT -500 WX FM -AM Stereo Tuner Kit 5.00 Down .___ . Net 74.50 
5.00 Down Net 124.50 

LT -SO WX Same es above, wired 8 tested 

NEW! 

coto 
KT- 32 6 5 250 

LAFAYETTE 36 -WATT INTEGRATED STEREO 
AMPLIFIER KIT 

36 -WATTS MONAURALLY -18 WATTS PER CHANNEL FREQUENCY RESPONSE 15- 
30,000 CPS + 1 DB UNIQUE "BLEND" CONTROL CONCENTRIC CLUTCH -OPER- 
ATED VOLUME CONTROL DUAL CONCENTRIC BASS AND TREBLE CONTROLS 4 -EL84 

TUBES IN PUSH PULL 

This exciting new amplifier kit combines dual preamplifiers and dual 18 watt power amplifiers on 

one compact chassis. Instant selection from monophonic to stereophonic is provided by the turn 

of a switch. An amazing new "Blend" control gives continuously variable channel separation from 

full monophonic to full stereo, The concentric clutch- operated volume control offers independent or 

simultaneous level adjustments of both chonnels. Dual concentric bass and treble controls furnish 

4 independent tonal adjustments. Harmonic distortion less than 0.15% of normal listening level. 

1.M distortion is less than .3 %. Hum and noise 70 db below rated output. Complete with cage, 

legs and detailed instructions. Shag. Wt., 24 lbs. 

KT 236 WX Stereo Amplifier Kit 5.00 Down Net 52.50 

LAFAYETTE RADIO 
NEW YORK, N. Y. 
100 6th Ave. 
WOrth 6 -5300 

BOSTON, MASS. 
110 Federal St. 
HUbbard 2 -7850 

165 -08 LIBERTY AVE., JAMAICA 33, N. Y. 

AXteII 1 -7000 
BRONX, N. Y. NEWARK, N. J. PLAINFIELD. N. J. 
542 E. Fordham Rd. 24 Central Ave. 139 W. 2rid St. 
FOrdham 7 -8813 MArket 2 -1661 PLainfield 6 -4718 
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tow aste 50 Watt Complete Stereo Phono System 

111111111111111111 

LA-250 

NEW 

GE VR -227 

GARRARD 

RC121/11 

I OPTIONAL) 

2-LAFAYETTE 
SN-St 

COMPONENTS 
LAFAYETTE LA -250 50 -WATT STEREO AMPLIFIER . 89.50 
GARRARD RC121 /11 STEREO CHANGER 41 65 
NEW GE VR -22 (.7 MIL) DIAMOND STEREO CARTRIDGE 24.45 
LAFAYETTE PK -111 WOOD CHANGER BASE . . . . 3.95 
2- LAFAYETTE SK -58 FAMOUS FREE EDGE 

12" COAXIAL SPEAKERS at 29.50 59 00 

Regular Catalog Price -2-1-8755- 

COMPLETE STEREO SYSTEM 

174.50 
YOUR GUARANTEED BEST STEREO SYSTEM BUY! 

YOU SAVE 44.05 
This superb system will add o new dimension 
in living to your home with oll the excitement 
and realism of a live concert. The new Lafayette 
LA -250, 50 -watt stereo amplifier (25 watts each 
channel) forms the heart of this outstanding 
stereo hi -fi phonograph music system -the fea- 
tures, versatility and advanced circuitry of this 
unit are and to none. Also included is the 
famous Garrard RCI21 /11 intermix 4 -speed au- 
tomatic record changer with full manual or 
automatic operation supplied with your choice 
of stereo cartridges -the new GE VR -22 (.7 Mil) 
diamond stereo cartridge, Pickering 371.7D 
(.7 Mil) diamond stereo cartridge, Shore M7D 
(.7 Mil) diamond stereo cartridge or the new 
Electra -Voice 31 MD7 (.7 Mil) diamond stereo 
cartridge. Supplied with the Lafayette wood 
base Cut for the RCI21 in your choice of fin- 
ishes. These outstanding components are coupled 

Our 
39th 
Year 

with the 2 tomaos free edge Lafayette SK -5g 12" 
Coaxial speakers with built -in crossover network 
and brilliance level control. System supplied 
with plugs, cables and simple instructions. 
Shpg. wt., 67 lbs. 

HF -681 WX Hi -Fi STEREO PHONO SYSTEM 
with choice of cartridge and mahogany, walnut 
or blond changer base (please specify) 
5.00 Down Net 174.50 
HF -683WX Same as HF -681, but with 2 
Lafayette Eliptoflex Series Bookshelf Enclosures 
(please specify finish). Shpg- wt., 143 lbs. 
10.00 Down Net 229.95 
HF -682WX Stereo AMFM -Phono System. Same 
as HF -681 but including the Lafayette LT -50 
stereo tuner. Shpg. wt., 85 lbs. 28.75 Down, 
10.00 Down Net 287.50 

FREE: 
1960 CATALOG 

308 GIANT SIZED PAGES 

r 

9eadet4 in r16=S 
The most complete selection and largest stocks of hi -fi components and 
systems -available for immediate delivery at the lowest possible prices. 
Save even more on Lafayette endorsed "bestbuy- complete systems. 

L ayCirM' Plrh.'.a...- 

"EocufE 
$leeLr:onlea,. 

The Complete Catalog Featuring 
"The Best Buys In The Business" 

FOR THE NEWEST AND FINEST IN 
STEREOPHONIC HI -FI EQUIPMENT AND SYSTEMS 

TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 

AMATEUR EQUIPMENT INDUSTRIAL SUPPLIES 

MINIATURE COMPONENTS RADIO L TV TUBES AND PARTS' 

EXCLUSIVE LAFAYETTE TRANSISTOR L NI -FI BITS 

Send for lafayette's FREE Catalog -the most com- 
plete. up- to -Ehe- minute electronic supply catalog 
crammed full of everything in electronics at our 
customary down -to -earth money -saving prices. 

A "must" for the economy -minded hi -fi enthu- 
siast, experimenter, hobbyist, engineer, techni- 
cian, student. serviceman and dealer. 

FREE LAFAYETTE RADIO, Dept. RB -6 

P.O. Box 222, Jamaica 31, N. Y. 

308 GIANT SIZED PAGES - FREE 

Neme 

Address 

City State... 
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A a.a.Aew/ o 

B C 4.e% 

4.. Co anc6 v 
For 15 years -America's outstanding source 

is of the biggest bargains in electronics! 
APX -6 TRANSMITTER- RECEIVER SPECTACULAR! 
7'he 3I tubes alone are worth $175.00! These In- 
Cludc: t- 3E29/829R: 2 -3824; I -2C48: 1 -2Cí2: 
I-1H40: 5- CASO:e8 LAxKKSei. etei. 

60 MC IF Strip. 

ONLY $10.95 
TS -270 RADAR ECHO BOX 

This is a prime piece of merchandise. 2700.2000 

Brand , -$95.00che. Used. excel 

APN -1 FM TRANSMITTER -RECEIVER 
Frey.: 420 -460 Mc. 14 tunes. Excel. $`3.95 
Complete. Our special at only 

MOTOROLA DUAL VIBRATOR SUPPLY 

prong' 
suit a' 

an°d"ttwo 0Z4 e tifier.. 
2 standard 

New. 3 for $10.00 r" EA. $3.95 
Model U Measurements Corp. Si`. Generator 
Yep. 

eñtó 
ée "eat originally 

hörad 
öo f 

one that 
go. '''tOy$149.00 

n 
AS IS, but complete. A few at on1y 599.50, earn 

TG -5 PORTABLE CODE PRACTICE SET 
Battey Aerated. Complete with key and 
New cond. li.ess batteries1 CV 

TWO for 80.60. EACH 
. 

SPECIAL! I ! THIS MONTH ONLY! 
Frey.;BC34B 

COMMUNICATIONS RECEIVER 

BulPin crystal Ñúr.anThis' Ìe1 the U. S. AirbForce 
rig ao u know it's tops! 8 tubes Including 2 

bth on 
RM.Oer'supply.1L 

ke new.lON- $69.95 
APR-4 TUNING UNITS 

haeiv terrifc converters! Use with any 30 Mc. 

TN1e: Frequency: 38.95 Mc. Excellent 
TN -17: Frequency: 80.300 Mc. Excellent "519.93 

TN-111: Frequency: 300.1000 Mc. Excellent 
24.85 

eon& 29.9$ - 
es APN -9 MARINE LORAN RECEIVER 

Works Gn Gives 
24HV.'nThe'cheapé tLinsurancele'49.5n on 

boat owner can bave. Excellent cond. W 

TECHNICIANS! GENERALS! NOVICES! 
TRÁNSMI7TEN 

2 Here 
HF 
The oldest. 

Re * R E C E I V E R calve. In ham history. the 

at the st satlonaal' price ever Rered! Works 
on 12 or 24 VDC or 115 V 60 tVe. ÁC. (See belOW.) 

case. 
with 

itterr hie 832 tubes.! etc.. etcilComplete`in . Case.ow AIA. TVBEel Easily converti 51.1Sí0 
SCR -5262 -C: ̀  SameEasela 

Excellent a' eiec. 
ff VV 

Ironic quelch. Excellent $17.50 
DOPE TOR CONY 

SUPPLY for above. 
3.00 

Goad condition 
12 voC DYNAMOTOR ro 

.... ..... .. 3955 

:. °vli`e' DYNAMOT0I RO 
$.1s 

POWER SUPPLY for 
above. Good muon 3.95 [C1a0a LOCAL ADAPTOR CONTROL SOR 
for alwve. Like new.. ........... 4.95 - ANTENNAS 

iAiS.FOR 
OTHER ACCE.4SORIES FOR. ABOVE. 

SET ni PLUGS: For SCI1.522 and PE- 98....54.95 

tt.2370 - 

- 

CITIZENS' NAND, ETC. 

Covers 20.28 
see 

FM2 
Tenu 

for citizens' band. c. 
10 Duxh- buttons. Built -in speaker and squelch 
font. May be operated mobile On 12 V. wit 
dynamotor tare ve!ces below! 110 VAC with 
pnfo 

supplied. 
psdt, Converts in 1 minute to AM. !9:95 

1210 MOTOR for abovewed 
cond. 

salt 
245 V. DYÑMOTOR 12.95 
CRYSTAL SET FOR ABOVE -80 Aide. . $4.95 
MATCHING TRANSMITTER FOR ABOVE- 11C.604: 
30 W. 10.0.27 'l. pushbuttun FM crystal e 
trolled. 20.27 Me. New condition. $5.95 fete with tubes. (Le.. drn.) tl 
CORSO DEAL! BOTH ABOVE UNITS! BC -503 A 
RC -004. New cond. BOTH for SI3.00 

[W MOUNTING RACKS for 
HC -603. Each onO ....................$3.95 BCi20 RECEIVERTRANSMITTER 
20 -28 Mc. 4watt. Similar to HC059 !'4.95 
New .... .F 

ÁM120 AC POWER SUPPLY 
For BC -820 or BC -8S9. 110V. In 80 e ye. 

TELEPHONE HANDSET. Brand new. Speeia y1s 05 

TELESC!aPING ANTENNA. 
New. 

2.95 
P5 -87: VIBRATOR PACK 

... 
R BC.620 above. 

3.50 6.12 V. New 

- 

w 

- 

SCR -625 METAL MINE DETECTOR 
Locale that hidden pipe. search for treasure, 
for party or have a ball' With carrying Sz2.59 rase. Excel. .. . .. - 
M.M -M! LOOKIT THESE 12 V. DYNAM- M- M- OTORS! DM35: 825 V. Di 220 mils Output, Like 
WINCO: 5095 Tr 

gOS. 

Output 440 V. 200fa.B5 
MA A 225 V. g 100 MA. New.... 4.95 

EICOR: 6 V. In Out. 600 V 0 175 MA. New. 4.95 
CARTER G[N[MOTOR: 6 V. in. Out: 420 V. @ 

280 MA. New ...... 4.e5 

- (ICOR: Ilea: TCS Output 400 V.. @ 180 
4.95 

DV -65: 6 VAC In. Output 000 V 0 175 Ma 
New 4.95 

- 
5 
- 

T- 14 /TRC TRANSMITTER 
70.1450415 

C.R 50 W. Dinput 
action oln phone. 

Single 
iiibi,`ltop Belse.m 

EasiyV, nverted 
ttoo"8 

supply 
c,.mplete. Good condition. excellent 

$24.95 
Write fer latest flyer! It. s knockout for value! ri 

rders F05 Los Angel... 25% deposié go r d. All items abject tW prr .ale. TOTa NIMUM ORDER S3.00_ 

L.-acU7GÓ64. 
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2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIF. 

How To Make Better Tape Recordings 

Some simple tips and techniques that can be used 

to get the best results from your tape recorder. 
EDITOR'S NOTE: The following material 
was abridged from an article by Warde 
Adams, Jr., field representative and 
pioneer recording specialist for Orr In- 
dustries, manufacturers of `Irish" brand 
niagnetic tape. 

A 
MODEST cash investment and a 

11 moderate expenditure of your time 
spent in practice will enable you to 
make better tape recordings and add 
new dimensions to the scope of your 
recorder. 

The first step is to become thorough- 
ly familiar with your recorder. Read 
the operating manual that came with 
the machine. Read it through from 
cover to cover -then read it through 
again. Be sure you understand how 
your machine operates and know what 
each switch, button, or knob will do. 
It is important that you know how to 
operate your instrument and what 
makes it work. 

Next, practice with your recorder 
until you know all of its functions in- 
timately. Try your hand at all types 
of recording in order to gain experi- 
ence and become familiar with the 
machine's potentialities. 

With experience, you will find your- 
self instinctively picking a recording 
site where extraneous noise is mini- 
mum. The room itself may not be 
acoustically ideal but if not so original- 
ly you will soon discover how much the 
over -all sound can be improved by the 
judicious addition of carpeting and 
draperies. 

Mike Placement 

Correct microphone placement is ex- 
tremely important. Every type of re- 
cording requires a different microphone 
technique -which can be determined 
only by experiment. It would be help- 
ful if we could say "Here's where a 
mike belongs for guaranteed results" - 
but things just aren't that simple in 
most cases. 

Try to avoid hand -holding the mi- 
crophone. Mike stands, both floor and 
table models, are preferable due to 
their flexibility. Many inexpensive 
stands, suitable for home use, are 
commercially available. 

A microphone stand is essential for 
recording groups. Adjust the height 
of the stand to the average height of 

the group. Have the "artists" remove 
their shoes since the scuffling of shoe 
leather, especially on an uncarpeted 
floor, will ruin the recording. Vibra- 
tions in the floor will reach the micro- 
phone through the stand. Professional 
recording studios spend hundreds of 
dollars for mike stands with elaborate 
shock mounts to prevent such trans- 
ferral of vibration. The best the home 
recordist can do is to see that the stand 
rests on carpet and is steady. 

Remember that most mikes furnished 
with home recorders are somewhat di- 
rectional so take advantage of this 
characteristic to help keep extraneous 
noises out of the recordings that you 
make. 

To record your own speech, the mike 
should be placed at mouth level and 
from 6 to 12 inches away, as a general 
rule. Test recordings should be made 
to determine the proper distance for 
the mike and the volume control set- 
ting on the recorder. Remember -even 
professionals tend to increase their 
vocal output as a recording progresses 
so make allowances for this phenome- 
non. When recording groups, test 
tapings should be made for each mem- 
ber of the group. 

Don't place the microphone on the 
same table with the recorder or on a 
piano, radio, or TV cabinet. It may 
pick up motor noise from the recorder 
or cabinet resonance from the piano or 
TV. Before placing the mike on a table 
remove ash trays or decorative acces- 
sories which might be resonant to cer- 
tain tones from musical instruments or 
voices. 

For informal recordings, crystal 
microphones of the type usually sup- 
plied with the recorder will do an ac- 
ceptable job. You will, however, get 
much better results with a dynamic 
microphone. These are available in a 
wide range of prices. 

When experimenting, determine the 
proper setting for the volume control. 
If you "overload" a tape (record at too 
high a volume level) you will get dis- 
torted reproduction of the original 
sound. If the record level is too low, 
the effective dynamic range of the re- 
cording will be decreased and, when 
the playback volume is increased to 
compensate for this, the inherent noise 
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of the recorder will rise by the same 
amount. Once you have determined a 
good average level setting, try to keep 
all your recording levels within this 
range. However, if you are recording 
a program with wide dynamic range, 
such as music that starts softly and 
builds up to a crescendo, you may need 
to make occasional adjustments in the 
volume. 

Many recorders have one or more 
neon bulbs or a "magic eye" tube 
which functions as recording level or 
volume indicator. While these devices 
are satisfactory in many cases, a vu 
meter is preferable because it gives a 
more accurate indication of signal 
level. 

For timing, your recorder should 
have an index counter or program indi- 
cator. If you are recording several 
selections on one reel of tape, the in- 
dicator will enable you to locate any 
portion of your recording quickly and 
accurately. A mechanical counter 
which measures tape footage is the 
preferred type. 

Miking and Mixing 
To avoid feedback, place the micro- 

phone so that the sound from the 
speaker is not directed toward it. Keep 
the mike away from audible hum fields 
such as those produced by fluorescent 
lamp ballasts and the like. 

Remember, your microphone is a 
delicate instrument. It should receive 
the same care you would give a fine 
watch. 

You can increase your recorder's 
versatility by mixing the sounds from 
several microphones. This will give 
you better control over the balance 
among the various sound sources you 
are recording. Some recorders have 
built -in mixers. If yours does not, in- 
expensive, tubeless mixers are avail- 
able as are the more expensive ampli- 
fier -type units. 

Selecting a Tape 

Tape recordists should become thor- 
oughly familiar with the various types 
of tape and their applications. Tapes 
are made on two bases -cellulose ace- 
tate and "Mylar," DuPont's polyester 
film. "Mylar" is tougher, stronger, and 
more resistant to extremes in tempera- 
ture and humidity than the acetate 
type. Recordings that are to be pre- 
served for years should be made on 
"Mylar" base tapes. 

The basic industry standard is 1200 
feet of 11/2 mil tape on a 7 -inch reel and 
600 feet on a 5 -inch reel. Longer tapes 
are now available, on standard reels, 
from some manufacturers. 

Beware of so-called "bargains" in 
unbranded tape or "manufacturers' 
seconds." If you want a quality re- 
cording, always buy a recognized brand 
tape. You can depend on a brand -name 
tape because every reputable tape 
manufacturer will stand behind his 
product with a comprehensive guaran- 
tee. 

Recording Speeds 

The recordist should also become 
February. 1960 

L , 
We have a posse out scouring the hills for our man ... and when we find him 
we're going to give him the "Surprise" of his lifetime ... such a big 
allowance on his present equipment towards the purchase of his new 
Transmitter or Receiver he won't think of saying anything else but "let's 
make a trade!" Walter Ashe "Surprise" Trade -In Allowances are next to 
impossible to beat ... and our allowance to you will be too. Rush the coupon 
below and see how handsomely we'll "reward" you! 

WANTED! 
Charles Q. Amateur 
to contact Walter Ashe 

at once for his 

"SURPRISE" 
Trade -in allowance 

The Only Radio Catalog Compiled and Designed 
Entirely With The Needs of The Amateur in Mind! 

If you're an amateur, experimenter or a newcomer "coming up" 
.. you're invited to ask for a copy of our brand new 1960 Walter 

Ashe catalog ... just off the press. It's packed from cover to cover 
with everything that's new and needed . . . in mobile or fixed 
station equipment, parts and supplies, transmitters, receivers, test 
equipment and Citizen Band units. Incidentally, Walter Ashe is 
one of America's leading suppliers of High Fidelity equipment ... 
and mail the coupon below ... well rush your copy to you! 

TIME PAYMENT TERMS AVAILABLE 
ON ALL EQUIPMENT You Can Be Sure... 

that every piece of used equipment Walter 
Ash. takes in trade ... and later sells ... is 
checked thoroughly and guaranteed to work 
the same as new. Whether you're trading 
up to new or in the market for used equip- 

ment ... you'll always be money and 
satisfaction ahead at Walter Ash.! 

Dept. R-2-60, 1125 Pine Street, St. Louis 1, Mo. 

"SURPRISE TRADE IN" COUPON 
Walter Ashe Radio Co. In Our 38th Year 
Your One -Stop Supermarket 
Dept. R.2-60, St. Louis I, Mo. 

Rush New Catalog 
Send lists of guaranteed Used Equipment 
Rush "Surprise Trade -in" offer on My 

For 
(Show make and model of equipment desired) 
Name 

Address 

City lone- State- 

RADIO PARTS STORES & HI -FI SALONS! 
Hundreds of dealers across the 
nation profit by selling ELECTRON- 
Ics WORLD each month to their 
customers. Are you one of them? 
ELECTRONICS WORLD helps build 
store traffic ... keeps customers 
coming back month after month 
for the merchandise you sell -and, 
best of all, you earn a neat profit 
on each copy sold -No RISK IN- 
VOLVED. 

So get details on selling ELEC- 
TRONICS WORLD, the world's larg- 
est selling technical electronics 
magazine. Or, order your copies 
now. Just use the handy coupon. 

Direct Sales Department 
Electronics World 
One Park Avenue 
New York 16, New York 

Att: Jerry Schneider 

Send me copies of ELECTRONICS 
WORLD for resale in my store each month. 
No risk Involved on my part. 

Send me details on selling ELECTRONICS 
WORLD in my store. 

STORE NAMF 

ADDRESS 

CITY 

SIGNATURE 

r 

1 

I 
I 
I 
I 
I 
I 
I 
I 

I 

ZONE-STATE I 

I 

EW 260 I 
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COAX CABLE 
RG8U -52 Ohm Impedance -Froh Stock -500 
feet o n sealed wooden spools. $32.50 
Each 

POWER SUPPLY -BRAND NEW 
PP326 /U -Input 110V. AC- Output 24 Volts fil- 
tered DC. Rated .9 Amps Capable 11/2 Amps. Sel. 
Rectifier. Sire: I31/2 ^x7 "a7^. Adding a 

d'9 95 pot. makes ideal transistor supply ..Ea. t.l i 
NEW VACUUM CAPACITORS 

EIMAC VC 12 MMF32KV ea. 56.95 
EIMAC VC 25 MMF -32KV ea 7.95 
EIMAC VC 50 MMF -321tV ea 8.95 
JENNINGS JHC -150 MME -SONS e a 39.95 

FREQUENCY METER 
" Bake Pierat.n REED type. Round 

lite case. Range 57 to 63 cy.3110V. Ea. 
$10.95 

BRAND NEW MOBILE DYNAMOTORS 
MADE SY EICOR -SMALL SIZE 

Input 12 Volts. Output 400V. ]SOMa $4 95 
Cont. Duty. 250 Mil. I t. Duty VY 
Input 12V. Output 440V. 200Ma Cont $6,95 
Duty. 300 Mil. Int. Duty .D 

POWER TRANSFORMER 
Pri. 115V. Secs. 320- 0.320V. @ 150 $295 

, 
Primary 110V. 60 cy.. Sec 445-0-445V. a. 15o 
Ma. SV. e 2 Amos 6.3V. @ 3 Amps 

d 
SV. 2 @Y2 Amos. Fully 

6.3V. 
sheldeed ....Ea. $4,95 

Write for quantity price* 
FILAMENT TRANSFORMERS 

Primary 110 volts 60 cycle. Secondary 

Suit 
10 

of 
10.000 V. $3.95 

Primary 110V. Sec. 6.3V. @ $3,50 20 Amps Ea. 
Primary 110V. Sec. 6.3V P. $8.95 60 Amps Ea 

CHOKE -FULLY CASED 
S NRY @ 200 Ma 1.95 
5 HENRY @ 250 Ma 2.25 
4 HENRY 400 Mil 3.95 

12 HENRY 500 Mil 8.95 
4 HENRY 900 Mil 12.95 
6 HENRY 800 MII 5.95 

1 
1 
3x8 

4 
8 

10 
12 
15 

1 

2 

BRAND NEW OIL 
MFO 600 voc .50 
MFD 600 VDC .80 
MFD 600 VDC .75 
MFD 600 VDC .80 
MFG 600 VDC .85 
MFD 800 VDC .95 
MFD 600 VDC 1.19 
MFD 600 VDC 1.10 
(24 MFD) 

600 VDC 2.sio 
1 MFD 1000 VDC .80 
2 MFD 1000 VDC .85 

INFO FO 1000 VDC 1.35 
MFD 1000 VDC 1.95 
MFD 1000 VDC 2.60 
MFD 1000 VDC 2.95 
MFD 1000 VDC 
MFD 1200 VDC .45 

1 MFD 1300 VDC .75 
MFD 1500 VDC 1.10 

4 MFD 1500 VDC 1.95 
8 MFD 1500 VDC 2.95 l MFD 2000 VDC .55 
2 MFD 2000 VDC 1.50 

MFD 2000 VDC 3.50 

CONDENSERS 
8 MFD 2000 VDC 4.93 
5 MFD 2000 VDC 5.95 
2 MFD 2500 VDC 2.50 
1 MFD 3000 VDC 1.55 
2 MED 3000 VDC 3.30 

MEO 3000 VDC 8.99 
1 MRD 4000 VDC 3.25 
2 MFD 4000 VDC .25 
3 WARD 4000 VDC 9.99 

1S MFD 5000 39.50 
.5 MFD 7500 VDC 2.95 
1 MFD 7500 VDC 7.95 
2 M FD 70. 29.95 ° MFD 10.0 00 ' 19.95 
1 MFD 12,500' 34.50 
2 MFD 

I o.000 ^ 42.50 
.02 MFD 15.000 " 3.50 
.5 MFD 25.000 " 34.95 

1 MFD 25,000 ^ 89.95 
50MF0 125VAC 2.30 

4 MFD 330 AC. .85 
10 MFD 330 Ac. 1.95 
50 MFO 330 AC. 4.50 
15 MFD 40 AC. 2.50 

8 MFD 800 AC. 2.94 
SIGMA SF RELAY 

16,000 ohm in dual 8 000 o coils. SPDT 
table silver c and a tension. adjustable 

on 500 
contact 

nor 
Ea $3195 

Write for quantify prices 

RELAYS $1,65 24V. AC 3POT ea, 

241/. AC PDT ea $1.85 
110v. AC 3POT Ea. $1.85 
ALLIED 110V. AC 4PDT......... Ea. $2.15 Potter. Brumfield SMSLS 5000 ohm. $2.25 4 Ma. Sens Ea. 

Allied Relay 110 V. AC DPST $1.35 Hermetically Sealed Relay Coil 110V AC 
J 
$1.00 

60 cy SPOT Contacts S Amps ea J 
6 Volt DC 3 PST H.S. (Norm. Open) ea. 99c 
12 Volt DPDT DC Relay ea. $1.35 
SIGMA type 22RJC 8.000 ohm $2.49 SPDT. Small sealed relay 

Soaled 
Relay. SPOT, 8,000 ohm $1.95 

G.E. Relay Control, contains 50OÓ eem It 
1 1 0 relay. nsitivity 2 mils .10 for 59.25. ea. tp I a 

LEACH ANT. RELAY 110V. AC 
ea $3.45 DPDT Ceramic Ins 

PANEL 
G.E.. WESTINGHOUSE 

11/2" METERS 
0 -1 Mil 2 95 
0 -100 Micro y,gg 

2" METERS 
0 -50 Micro (0 -5 

0 
-1scale) 95 
0 Amps DC 2.95 

0 -20 Volts DC... 2.9S 
15 -36 Volt* DC 1.99 
W.[ , SIMPSON. etc 

9 
0 -3 Amps RF 2.95 0. Amps RF 2 95 

METERS 
3" METERS 

100 -0 -100 Micro Amps 
DC 5 95 

0 -1 Mil OC 3 95 
0 -100 Mu DC ....3.95 
0.12 °VoIS ÁC....3.95 
0 -15 Volts AC....3.98 
Running Time Meter, 

0- 9.999.9 hrs. 110V. 
80 ey 9 50 

4" METERS 
4" Rectang. 0 -2.5KV 

1 / Mirror Scale 7.95 
MISCELLANEOUS SPECIALS 

36 OHM 50 Watt °lobar Mon- Ind.Res. ...60e ea. 
2 for 51.00 

3 -12 MMF Erie Ceramic Trimmers .. .. ..211 
Murdock Headphones -BRAND NEW 10,000 ohm 
imped. with std. phone plug ........ea. 52.95 
Replacement 6' phone cord for Stand.ard 

NaadseIs ... .... .................351 
CUTLER TUGOLE SWITCH 

OT (ST2D ea 29e 
1 for 51.00 29 SPOT a 

WILLARD STORAGE CELL -2V. 28 Amp $2 s50 
hr 

a. Clear plastic case. Shipped dry.. if 
Write for quantity prices on all special Gems 

All merchandise sold on a 10 day money hack guarantee 
Mln. Order 53.00 -2599 with Order- F.O.. New York PEAK 
ELECTRONICS COMPANY 
66 W. Broadway, New York 7, N. T., WO- 2-5439 
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familiar with recording speeds. Most 
home recorders will have at least two 
speeds -usually 3.75 and 7.5 ips. These 
figures indicate the speed at which the 
tape passes the recording or playback 
head. 

While the speaking voice alone may 
be recorded acceptably at 3.75 ips, it is 
advisable to record music, both vocal 
and instrumental, at 7.5 ips. Most pro- 
fessional recording is done at 15 ips, 
but few home recorders are designed 
to operate at this speed. Some home 
recorders will have a 134 ips recording 
speed and this should be used for office 
dictation or for recording informal 
discussions, committee meetings, and 
the like. 

Erasing and Storage 
Previously recorded material on the 

tape is automatically erased during the 
next recording by means of the erase 
head which is located just in front of 
the recording head. Saturated tapes, 
or tapes recorded at too high a level, 
may be difficult to erase -using the 
erase head found on many inexpensive 
recorders. 

Small models of the professional "de- 
gausser" are now available for home 
use. They will usually do a satisfactory 
job of erasing if used according to in- 
structions. 

Splicing is easily accomplished by the 
"free- hand" method, using a pair of 
scissors or a razor blade, but be sure 
your "tools" are demagnetized before 
you bring them near the tape. Use a 
"degausser" for this operation, not a 
permanent magnet. Caution: Dual - 
track tape cannot be conveniently 
edited since when you cut out sections 
of one track you also delete portions 

of the second track that is recorded. 
Tape may be stored at room tem- 

perature. Best storage conditions are 
at a temperature of around 70 degrees 
F and a humidity of from 40 to 60 per- 
cent. Keep tapes away from excessive 
heat and dampness. Recorded tape 
may be stored in its original cardboard 
box or in metal or plastic containers. 
Mark and label each tape for future 
reference and easy filing. 

Do not store tape near electrical ap- 
pliances or motors which may generate 
magnetic fields. If stored in cabinets 
in or near your hi -fi system, keep the 
tapes away from power amplifiers, 
loudspeakers, and magnetic micro- 
phones. 

Recorded tapes should always be 
left on the take -up reel for storage. 
Tape wound at slow speed will have a 
much more uniform wind from the 
standpoint of tension and stack. If the 
tape is wound too tightly, it will distort 
due to the extreme pressure. Be sure 
the tape is wound evenly. If any edges 
are left sticking out of the stack, the 
tape may be damaged in handling. 

Stored recorded tapes should be re- 
wound at least once every six months 
and, preferably, once every three 
months. Rewinding is necessary to re- 
lieve any tension due to improper wind- 
ing which could result in permanent 
distortion of the film base. 

If all the above suggestions are fol- 
lowed, you will get the greatest amount 
of pleasure and profit from your re- 
corder. Above all, don't be afraid to 
experiment and make mistakes. Each 
recording session will teach you some- 
thing new. One unique advantage of a 
tape recorder is that you erase mis- 
takes simply by re- recording. Al- 

Allied Allied Radio s Fall Amateur Radio Course drew a record- breaking enrollment which 
includes nine father -son teams, numerous husband and wife combinations, as well as 
a complete father -mother -son unit. Over 160 students took the training to pass the 
FCC examinations for the Novice Amateur operator license. The course, which is of- 
fered without charge by Allied as a service, covers a period of 14 weeks. Classes 
meet one evening a week. Students are instructed in sending and receiving code. 
Lectures cover basic radio theory. Keys, headphones, and other practice materials 
are supplied by the company for classroom use. Instructors George Bercos, W9WOV, 
and Joe Huffman, W9BHD, of Allied are in charge of lectures and practice sessions. 
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Radio Service for TV Techs 
(Continued from page 41) 

should make this indication louder, as 
each stage provides amplification. Thus 
absence or reduction of gain can be 
pinned down to an offending stage: such 
a stage will not contribute its share of 
increase in the loudness of the click 
and the hum. After such localization, 
it is usually easy, with such conven- 
tional techniques as voltage measure- 
ment and capacitor bridging, to deter- 
mine the defective component. This 
method of "wet- finger" circuit tracing 
is also useful in TV work, but is less 
frequent with TV technicians who are 
used to handling elaborate service 
equipment than with the "old- timers" 
of radio servicing. 

Intermittent faults, in radio as in 
TV, are the most elusive. The most 
common intermittent condition is that 
caused by one of the half -dozen or so 
coupling and bypass capacitors. Time 
and money can often be saved by re- 
placing all the possible offenders. This 
is, in fact, routine in some shops, when- 
ever a chassis is pulled. 

"Front -end" oscillator circuitry, as 
used in small AM radios, is very differ- 
ent from that used in TV tuners, a hep- 
tode or pentode mixer -oscillator taking 
the place of the triode oscillator and 
triode or pentode mixer. Servicing 
this circuit, however, is not very differ- 
ent. A negative voltage at the oscilla- 
tor grid still indicates that the oscilla- 
tor is working and loss of output may 
still be caused by failure of the mixer 
section of this stage. Since few com- 
ponents are used, the interdependence 
of oscillator and mixer -amplifier often 
makes substitution the fastest method 
of fault finding. Partial oscillator 
failure may occur: the resultant loss of 
higher- frequency stations compares 
with the loss in TV of channels 7 to 13. 

The technician who is experienced in 
looking for visible defects will have 
little trouble adapting to radio (or any 
other) servicing. Dry solder joints, 
leaking electrolyte, and cracked print- 
ed wiring are common to any kind of 
servicing. Also extra -bright tube fila- 
ments still indicate a possible short in 
a filament string, and a glowing output - 
tube screen still suggests loss of plate 
voltage due to an open output trans- 
former. All these will be familiar to 
the experienced TV technician. 

Printed wiring is hardly a novelty 
to the TV technician: he may have had 
far more experience with this kind of 
chassis than have most radio techni- 
cians. The same unsoldered joints, 
dirty tube sockets making poor con- 
tact, and broken printing are encoun- 
tered, but printed boards used in radio 
are generally not so well mounted as 
their TV counterparts and, consequent- 
ly, suffer more externally caused dam- 
age. Little difficulty will be experi- 
enced with printed boards. A start 
made on radio sets that use this type 
of chassis makes an easy introduction 
to the radio repair business. -NI- 
February. 1960 

you get so much more in 
e 

ICNIGHT 
A PRODUCT OF ALLIED RADIO 

hi -fi speakers 

30001 

high -compliance speaker system with 
two built -in Arthur Janszen electrostatic tweeters 

Allied's own hi -fi speaker value extraordinary. Features patented 
Arthur Janszen design dual electrostatic tweeters right in the 
cabinet -no clumsy "add -ons" needed. High compliance woofer 
is all -new controlled -mass design. The results are phenomenal: 
Distortion is held toa mere 0.5%at full 50 watts input. Response 
is clean and level, 30- 25,000 cps. Meets the most critical pro- 
fessional requirements- transparent high frequencies beyond 
audible limits- smooth, honest bass. (Ask for impartial lab 
performance report.) Impedance, 8 ohms. The attractive, acous- 
tically- sealed enclosure is hand -finished on four sides; 14 x 

26' x 13 "; available in mahogany, limed oak or walnut. U.L. 
Approved. Unconditionally guaranteed for one full year. Shpg. 
wt., 50 lbs...On /y $129.50.$5 down. 

Built -In Arthur Janszen 
design patented dual 
electrostatic radiators - 
rated the best again and 
again. Built -in powersup- 
ply; certified response to 
beyond 25,000 cps. 

New High -Compliance 
12" woofer, featuring 
weighted cone in solid 
cast -aluminum alloy 
frame...provides ex- 
tremely solid, very low 
bass performance. 

15 -Day Trial & Moneyback Guarantee: Try the 
KN -3000 Speaker System under your own oper- 
ating conditions for 15 days: if you are not com- 
pletely satisfied, your purchase price will be 
refunded by Allied upon return of equipment. 

SEE YOUR 
FREE 1960 

ALLIED CATALOG 
for the largest selection 
of money- saving hi -fi 
speakers and speaker 
systems (true high corn- 
plia nce shelf speaker 
systems begin as low as 
$59.95). See hundreds 
of top buyson everything 
in Hi -Fi in the 1960 Allied 
Catalog. Write for your 
FREE copy today. 

New Easy Terms: 
Only $5 down 
(orless)on orders 
up to $200. Up to 
24 months to pay 

order from 
ALLIED RADIO 

ALLIED RADIO, Dept.187 -B 
100 N. Western Ave., Chicago 80, III. 

Ship me KN -3000 Speaker System(s). 
Mahog. Oak. Wal. 

$ end. (Shipped F.O.B. Chicago) 

SEND FREE 1960 CATALOG. I am interested in saving 
money on everything in Hi -Fi. 

Send impartial Lab Report on KN -3000 Speaker. 

Name 

Address 

City zone State 
L 

1 

J 
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NOW YOU CAN HAVE YOUR CHOICE OF CENTURY'S UNIQUE 

Peak -to -Peak VACUUM TUBE VOLT METERS 
Model VT -10 

LINE OPERATED WITH LARGE EASY -TO -READ 6" METER 

featuring the sensational new 
MULTI -PROSE (Patent Pending) 

No extra probes to buy! The versatile 
MULTI -PROBE does the work of 4 probes 

O DC Probe a AC -Ohms Probe 
e Lo -Cap Probe O RF Probe 

No longer do you have to cart around a maze of entangled 
cables, lose time alternating cables or hunting for a misplaced 
probe. With just a twist of the MULTI -PROBE tip you can set 
it to function as either a DC Probe, AC -Ohms Probe, Lo -Cap 
Probe or RF Probe. 

Model VT -1 

BATTERY OPERATED 

V/LINE OPERATED 
Ideal for use on the test 
bench. Designed to run cool 
even under continuous 
operation ... Line isolated. 

Model VT 10 

$5850 
Net 

TERMS: $14.50 within 10 
days. Balance $11 
monthly for 4 months. 

FEATURES OF VT -1 and VT -10 
New advanced pentode amplifier circuit 
Large 6" 100- microampere meter, many 

times more sensitive than meters used in 
most V.T.V.M.s Simplified multi -color easy - 
to -read 4 -scale meter No heat operation 
assures stability and accuracy Amplifier 
rectifier circuit with frequency compensated 
attenuator - a feature found only in costly 
laboratory instruments Meter completely 
isolated Hand -crafted circuitry eliminates 
the headaches of printed circuitry 1% re- 
sistors used for permanent accuracy Rug- 
ged gray hammertone steel case provides 
necessary shielding and eliminates plastic 
case drawbacks of cracking or melting 
Deep brushed long lasting etched aluminum 
panel Matching cover protects instrument 
face - snaps on and off instantly. 

BATTERY OPERATED 
Completely portable ... In- 
valuable wherever line con- 
nection is undesirable or 
unavailable ... Unique cir- 
cuitry assures low battery 
drain. 

FUNCTIONS OF VT -1 and VT -10 
DC VOLTMETER ... will measure D.C. down to 1.5 volts 
full scale with minimum circuit loading, and give accurate 
readings of scale divisions as low as .025 volts ... Will meas- 
ure low AGC and oscillator bias voltages from .1 volts or less 
up to 1500 volts with consistent laboratory accuracy on all 
ranges . Zero center provided for all balancing measure- 
ments such as discriminator, ratio detector alignment and 
hi -fi amplifier balancing. 
AC VOLTMETER ... True Peak -to -Peak measurements as 
low as 3 volts of any wave form including TV sync, deflection 
voltages, video pulses, distortion in hi -fi amplifiers, AGC and 
color TV gating pulses ... Scale divisions are easily read down 
to .1 volts ... Measures RMS at 1 /20th the circuit loading of 
a V.O.M.... Unlike most other V.T.V.M.'s there is no loss in 
accuracy on the lowest AC range. 
ELECTRONIC OHMETER ... Measures from o to t000 
megohms ... Scale divisions are easily read down to .2 ohms 
.. Will measure resistance values from .2 ohms to one billion 

ohms . Will detect high resistance leakage in electrolytic 
and by -pass condensers. 
RF and LO -CAP MEASUREMENTS...with these extra 
VT -1 functions you can measure voltages in extremely high - 

impedance circuits such as sync and AGC pulses, driving saw 
tooth voltages, color TV gating pulses, mixer output levels, 
I.F. stage -by -stage gain and detector inputs. 

Model VT-1 

$58 
TERMS: $14.50 within 10 

days. Balance $11 
monthly for 4 months. 

SPECIFICATIONS OF VT -1 and VT -10 
DC Volts - 0 to 1.5/6/30/150/300 /600/ 
1500 volts 
AC Volts (RMS and Peak-to-Peak) -0 to 
3/12/60/300/1200 volts 
Ohms - to a billion ohms, 10 ohms cen 
ter scale - RX1 /10 /100 /1K /1OK /100K/ 
1M 
RF - Peak reading demodulator sup- 
plied for use on all DC ranges 
Zero Center - available on all DC volt 
ranges with zero at mid -scale 
Decibles - from -10 Db to +10/22/ 
36/50/62 based on the Dbm unit: 0Db- 
IMW in 600 Ohms 
Impedance - 11 megohms DC, 1 meg- 
ohm AC, 10 megohms Lo -Cap 
Input Capacity - 130 mmfd. RMS, 250 
mmfd. Peak -to -Peak, 25 mmfd. Lo -Cap 

Mod l IN- CIRCUIT CONDENSER TESTER 
Here is an IN- CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT -1 actually steps in and takes over 
where all other in- circuit condensers fail. The ingenious application of a dual bridge principle gives the CT -I a 

tremendous range of operation ... and makes it an absolute 'must' for every serviceman. 

in- circuit checks: 
Quality of condensers even with circuit shunt resist- 
ance .. (This includes leakage, shorts, opens, in 
termittents) 
Value of all condensers from 200 mmfd. to .5 mfd. 
Quality of all electrolytic Condensers (the ability to 
hold a charge) 
Transformer, socket and wiring leakage capacity 

out -of- circuit checks: 
Quality of condensers . (This includes leakage, 
shorts, opens and intermittents) 
Value of all condensers from 50 mmfd. to .5 mfd. 
Quality of all electrolytic condensers (the ability to 
hold a charge) 
High resistance leakage up to 300 megohms 
New or unknown condensers ... transformer, sock- 
et, component and wiring leakage capacity 

OUTSTANDING FEATURES 
Ultra -sensitive 2 tube drift -free circuitry 
Multi -color direct scale readings for both quality and 
value ... in- circuit or out -of- circuit 
Simultaneous readings of circuit capacity and circuit 
resistance 

to over 300 Built -in hi- leakage indicator sensitive 
megohms 
Cannot damage circuit components 
Electronic eye balance indicator for 
accuracy 
Isolated power line 

Deep brushed long lasting etched aluminum panel 
Housed in sturdy gray hammertone finish steel 
case ... comes complete with test leads 

even greater 

Model CT -1 

$3450 
Net 

TERMS: $9.50 within 10 
days. Balance $5 month- 
ly for 5 months. 

10 DAY FREE TRIAL ON CENTURY INSTRUMENTS OF YOUR CHOICE 
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See for yourself at no risk why thousands of servicemen all over the country selected CENTURY test equipment above all 
others. Send for instruments of your choice without obligation ... try them for 10 days before you buy ... only then, if satis- 
fied. pay in easy -to -buy monthly installments - without any financing or carrying charges added. 

ELECTRONICS WORLD 
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CRT2 CRT TESTER - REACTIVATOR 

íti 

CQi 
n,ti_ 

Housed in 
hand -rubbed 
oak carrying 
case - com- 
plete with 
MULTI -HEAD 

Model CRT -2 

$5750 
Net 

TERMS: $13.50 within 10 
days. Balance $11 
monthly for 4 months. 

TESTS, REPAIRS and REACTIVATES 
ALL BLACK AND WHITE PICTURE TUBES (including 110° tubes) 

. from 8" to 30 ", whether 12 pin base, 8 pin base, 14 pin base ... and the very latest 7 pin base. 

ALL COLOR PICTURE TUBES... Each of the red, green and blue color guns is 
handled separately. 

CHECK THESE EXCLUSIVE FEATURES 
THE MULTI -HEAD (Patent Pending) ... A SINGLE PLUG IN CABLE AND UNIQUE TEST HEAD -A tremendous advance over the maze of cables and adapters generally found with other testers. 

WATCH IT REACTIVATE THE PICTURE TUBE - You actually see and control the reactiva- tion directly on the meter as it takes place. This allows you for the first time to properly control the reactivation voltage and eliminates the danger of stripping the cathode of the oxide coating. It also enables you to see whether the build -up is lasting. 
CONTROLLED "SHOT" WITH HIGHER VOLTAGE FOR BETTER REACTIVATION - Stronger than any found in other testers - high enough to really do the job - yet controlled to avoid damage to the picture tube. 

UNIQUE HIGH VOLTAGE PULSE CIRCUIT- Will burn out inter -element shorts and weld open circuits with complete safety to the picture tube. 

THE CRT -2 DOES ALL THIS RIGHT IN THE CARTON, OUT OF THE CARTON OR IN THE SET 
For quality of every black and white and color picture tube, employing the time proven dynamic cathode emission test principle. 

TEST For inter -element shorts and leakage up to one megohm. Separate short test provided for each element in the picture tube. For life expectancy. 

REPAIR Will clear inter -element shorts and leakage. 
Will weld open elements. 
The "SHOT" (high voltage controlled pulse) method of reactivation provided by the CRT -2 will restore picture tube to new life in instances where it was not possible before. The high voltage is applied without danger of stripping the 

REACTIVATE 
cathode as you always have perfect control of the high voltage pulse. The "'BOOST" method of reactivation also provided by the CRT -2 is used effectively on tubes with a superficially good picture but with poor emission and short life expectancy. It will also improve definition, contrast and focus greatly and add longer life to the picture tube. 

VISUAL LIFE TEST- Enables both you and your 
customer to see the life -expectancy of any pic- 
ture tube right on the meter ... helps eliminate 
resistance to picture tube replacement when 
necessary. 

SPECIAL LOW SCREEN VOLTAGE TUBES - will 
handle new type picture tubes with special low voltage of approximately 50 volts. 

SEPARATE FILAMENT VOLTAGES - including 
the very latest 2.35 volt and 8.4 volt types as well as the older 6.3 volt types. 

NEW 'SF' PICTURE TUBES - Accommodates 
the different base pin connections of this new 
type picture tube. 

FCa2l FAST -CHECK TUBE TESTER ,W '' Simply set two controls ... insert tube ... and press quality button to test 0 any of over 900 tube types completely, accurately ... IN JUST SECONDS! 
A _ i The FAST -CHECK enables you to cut servicing time way down, eliminate unprofitable call -backs .- -17 ® y and increase your dollar earnings by selling more tubes with very little effort on your part. You 

i make every call pay extra dividends by merely showing your customer the actual condition and r' ` - S `, life expectancy of the tube. The extra tubes you will sell each day will pay for the FAST -CHECK 
4 ., a very Short time. 

PICTURETUBETESTADAPTER 

®®®® ® ® ® ®t INCLUDED WITH FAST -CHECK 
Enables you to check all 
picture tubes (including 
the new short -neck 110 
degree type) for cathode 
emission, shorts and life 
expectancy...also to reju- 
venate weak picture tubes. 

Housed in hand -rubbed oak 
carrying case complete with 
CRT ADAPTER 

Model FC -2 

$6950 Net 

TERMS: $14.50 within 10 
days. Balance $11 
monthly for 5 months. 

RANGE OF OPERATION 
Checks quality of over 900 tubes types, employing the time 
proven dynamic cathode emission test. This covers more 
than 99% of all tubes in use today, including the newest 
series -string TV tubes, auto 12 plate -volt tubes. 024s, 
magic eye tubes, gas regulators, special purpose hi -fi tubes and even foreign tubes. 
Checks for inter -element shorts and leakage. 
Checks for gas content. 
Checks for life -expectancy. 

SPECIFICATIONS 
No time consuming multiple switching ... only two settings are required instead of banks of switches on conventional testers No annoying roll chart checking . tube chart listing over 900 tube types is located inside cover. New listings are added without costly roll chart replacement Checks each sec- tion of multi -section tubes and if only one section is defective the tube will read "Bad" on the meter scale 41 phosphor bronze beryllium tube sockets never need replacement 7 -pin and 9 -pin straighteners mounted on panel a Large 41" D'Arsonval type meter is the most sensitive available, yet rugged - fully protected against accidental burn -out Special scale on meter for low current tubes Compensation for line voltage variation 12 filament positions Separate gas and short jewel indicators Line isolated - no shock hazards Deep brushed long lasting etched aluminum panel. 

NOTE The Fast -Check positively cannot become obsolete . circuitry is engineered to accommodate all future tube types as they come out. New tube listings are furnished periodically at no cost. 

CENTURY ELECTRONICS CO., INC. 
Model VT -10 Vacuum Tube Velt Meter $58.50 
$14.50 within 10 days. Balance $11 monthly for 4 months. 
Model VT -1 Battery Vacuum Tube Volt Meter $58.50 
$14.50 within 10 days. Balance $11 monthly for 4 months. 
Model CT -1 In- Circuit Condenser Tester $34.50 
$9.50 within 10 days. Balance $5 monthly for 5 months. 
Model CRT -2 CRT Tester_Reactivator $57.50 $13.50 within 10 days. Balance $11 monthly for 4 months. 
Model FC -2 Fast -Check Tube Tester $69.50 
$14.50 within 10 days. Balance $11 monthly for 5 months. 

Prices Net F.O.B. Mineola, N. Y. 

I 1 I Roosevelt Ave., Dept. 202, Mineola, N. Y. 
Yes, I want to take advantage of your 10 day FREE try- before -you -buy offer. Ship on approval the instruments I have checked. After I have tried the equipment for 10 full days I will either send you the down payment and agree to pay the balance in the monthly payments 
shown, or I will return the units and owe nothing. 

Name 
Mean print clearly 

Address 

City Stata 

i 

J 
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TROUBLESHOOT YOUR OWN V.T.V.M. 
Time lost while this key unit is being repaired on 

By DAVID R. ANDERSON / the outside can be costly. You can do a quick job 
yourself with sectional analysis and isolation. 

WHENEVER you turn to look at 
someone working in electronics, 
you are also likely to see a 

v.t.v.m. Especially in the case of the 
service technician, it is a constantly 
used and valuable instrument. Al- 
though he is quite likely to have at 
least one other meter in addition, fail- 
ure of the v.t.v.m. generally leaves him 
in a tight spot. Despite the fact that 
actual work on this instrument is not a 
customary thing for its owner, he can 
greatly simplify the task of trouble- 
shooting by dividing the v.t.v.m. into 
sections and checking each individual- 
ly, or only those sections in which trou- 
ble is indicated. 

The v.t.v.m. can conveniently be 
broken down into four principal sec- 
tions : the bridge circuit, together with 
its power supply; the d.c. multipliers; 
the a.c. multipliers, including the a.c. 
rectifier; and the ohmmeter section. 

The bridge circuit is the heart of the 
instrument. Other sections simply 
serve to process and apply a proper 
voltage to the input grid of the bridge 
for measurement. A typical bridge is 
shown in Fig. 2. With no voltage at the 
grid of the input triode the tubes are 
balanced out so that the same amount 
of current flows through each one. The 
"Zero Adjust Pot" is used to establish 
this condition, since there may be some 
imbalance inherent in the tubes or cir- 
cuit components. 

Since current through one triode 
equals that in the other and since the 
cathode resistors are equal, the voltage 
at point A will equal that at point B. 
No current will thus flow through the 
meter because it is connected between 
these two equipotential points. When 
an applied input signal throws the 
bridge out of balance, there is a volt- 
age difference between points A and 
B, and a current flows through the 
meter, deflecting the latter in propor- 
tion to the imbalance, which is in pro- 
portion to the applied voltage. 

There are other versions of the 
bridge circuit than the common one 
illustrated. For example, the meter 
movement may be connected between 
a point in the plate circuit of one tri- 
ode and a like point in the other triode. 
However, fundamental operation is the 
same and the approach to isolating 
faults is also similar. 

Let us assume, to deal with a not 
unusual defect, that we cannot zero 
the meter with the adjusting pot pro- 
vided for that purpose. The cause of 
this abnormal degree of imbalance 
could lie in either of two directions. 
There is either a defective component 
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in the bridge itself, or a defect in some 
other section is allowing an undesired 
voltage to leak to the input of the 
bridge. Shorting the grid to ground 
will tell us which way to look. Since 
this removes any stray voltage from 
the input grid, the trouble must lie in 
the bridge itself if zero adjustment 
still cannot be achieved. 

With this additional localization, 
finding the point of defect is rela- 
tively simple if it is in the bridge, as 
only a few possibilities exist. Tube sub- 
stitution will either remedy the situa- 
tion or eliminate that component from 
suspicion. A voltage check at the tri- 
ode plates narrows things down even 
more. 

A high plate voltage indicates an 
open condition or excessive resistance 
in the cathode circuit of Fig. 2. With 
this indication, only three possibilities 
remain : either of the cathode resistors 
or the potentiometer. An ohmmeter 
should then provide the final answer. 

If plate voltage is low, a short or 
leakage in the cathode circuit, or low 
output from the simple power supply, 
is probably responsible. Again, only a 
few components, all of which may be 
checked easily, are involved. 

The purpose of capacitor Ci is to 
filter out any a.c. that may reach the 
input grid. If C, opens, erratic readings 
result. If it shorts, any voltage applied 
to the input of the bridge will be by- 
passed, and reading will not be possible 
on any scale. 

The d.c. multipliers, shown in Fig. 
1, are switched into the circuit when 

Fig. 1. Switch-tapped string of d.c. 
multipliers. plus resistor for probe. 

PROBE 
1.5V. 

5V 

15 V. 

TO INPUT GRU 
OF BRIDGE 
CIRCUIT 

the function switch of the v.t.v.m. Is 
set to read d.c. voltage. In effect, they 
form a voltage divider that is tapped 
by the range switch, which applies 
voltage from the proper tap to the in- 
put grid of the bridge circuit. If trou- 
ble appears on one or more d.c. ranges 
but not in other functions, the multi- 
pliers may be checked with an ohm- 
meter for an open or shorted resistor. 

When the meter is set to read d.c., a 
calibration pot for this function, 
shown in Fig. 2, is also switched in- 
to the circuit in series with the meter 
by the function switch. If the pot is 
open, no readings will be possible at all. 
If the pot changes value appreciably 
or shorts, calibration will not be pos- 
sible. The latter procedure consists of 
adjusting the pot to provide an ac- 
curate reading when a d.c. voltage 
value is applied. Calibration is per- 
formed, of course, after zero adjust- 
ment has been properly made. Since 
much switching is done in the d.c. and 
other functions, the switches them- 
selves may be involved in many faults. 
The switches will be discussed later. 

Although all circuits used for meas- 
uring a.c. are roughly similar, there 
is quite a bit of specific variety among 
them. The multipliers may be quite 
similar to-those used for d.c. readings. 
However, Fig. 3 shows a commonly 
used variation in which the set of 
multipliers is broken up into two sec- 
tions with the a.c. rectifier between 
the sections. The resistors before the 
rectifier protect this tube against volt- 
ages that exceed its ratings, becoming 
effective in dropping the input voltage, 
in this case, when it exceeds 150 volts. 
Multipliers for ranges below this value 
only are located after the rectifier. 
Purpose of the rectifier is to convert 
the a.c. voltage being measured to a 
d.c. voltage that can be applied to the 
bridge circuit and meter movement. 

There are also several types of rec- 
tifier circuits used in v.t.v.m.'s, with 
the a.c. scales on the meter face cali- 
brated to show equivalent r.m.s. 
values. The rectifier shown actually 
measures peak- to-peak voltages. It is a 
form of voltage doubler that measures 
the peak values of the positive and 
negative half -cycles of the input volt- 
age and adds these together. A v.t.v.m. 
using this rectifier may also have a 
scale for reading peak- to-peak volt- 
ages. The converted r.m.s. scale will be 
accurate only for sinusoidal a.c. volt- 
ages. 

Also switched into the circuit along 
with the a.c. multipliers is the bal- 
ancing network shown in Fig. 3, con- 
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INPUT 
GRID 

B+ 

ZERO ADJUST POT 

B- 

]VAC. 

Fig. 2. The bridge, heart of the v.t.v.m., and its power 
supply. The version shown is typical but variations exist. 

PROBE 

Fig. 3. The a.c. multipliers and rectifier. The multi- 
plier string is often broken into two sections, as shown. 
with higher taps ahead of the rectifier to protect it. 

sisting of R1, Rr, and R,. Due to contact 
potential, some current will flow 
through the rectifier even when no 
voltage is being applied for measure- 
ment. Small as this current is (it may 
be less than a microampere) , it flows 
through the large resistance of the 
multipliers to ground, and a voltage 
drop occurs across this divider. 

Switching from the input of the 
multipliers to the grounded end will 
cause a change in the voltage applied 
to the input grid of the bridge. This, in 
turn, causes the meter pointer to move 
off zero when the a.c. voltage range is 
changed. To prevent this shift, a small 
variable voltage is tapped off the power 
supply to buck out the voltage due to 
contact potential. There are other 
methods for counteracting a.c. shift, 
but they can be identified if we keep 
in mind the fact that the principle is 
the same: the voltage due to contact 
potential must be balanced or bucked 
out in some fashion. 

As with the d.c. multipliers, the a.c. 
multipliers, whether they appear be- 
fore or after the rectifier, can be 
easily checked for open resistors, 
changes in value, or shorting. Sub- 
stituting a new rectifier will eliminate 
the old one as a possible source of 
trouble. 

When the meter is set to read a.c., a 
calibration pot, as shown in Fig. 2, is 
also used, but the a.c. calibration pot 
is not the same as the one used to 
calibrate d.c. Selection of the proper 
potentiometer is usually accomplished 
by the function switch, which also puts 
the correct set of multipliers in the cir- 
cuit. 

A common fault in the a.c. function 
that does not exist for others is the 
inability to obtain a.c. balance. This 
may be caused by a rectifier whose con- 
tact potential is abnormally high, and 
therefore cannot be bucked out, or a 
bucking voltage that is too low. 
Changing the tube and checking the 
bucking voltage will show where such 
trouble lies. 

The ohmmeter section of the v.t.v.m. 
is shown in Fig. 4. A battery is used 
to apply voltage to the string of re- 
Ftubraary, 1960 

15v 

SV 

5V 

RECTIFIER 

50V 

150 V 

500 V 

1500V TO INPUT GRID OF 
BRIDGE CIRCUIT 

sistors. A single, 1.5 -volt cell is com- 
monly used, although higher voltages 
are sometimes found. Note that, when 
the ohmmeter function is not used, the 
top of the resistor string is not re- 
turned to ground. Thus the battery is 
not loaded and the full 1.5 volts, or 
whatever battery voltage is used, is 
available at any tap on the divider. 
When the meter is set to read ohms, 
full battery voltage is therefore applied 
to the input of the bridge on any 
range, as long as the probe is not con- 
nected to the external resistor that is 
to be measured. To indicate this full 
voltage, the meter pointer should read 
full -scale, on ohms, or infinity. The 
"ohms adjust" pot, which is switched 
into the position of the calibration pot 
shown in Fig. 2, is adjusted to give 
this full -scale reading before any re- 
sistance measurement is attempted. 

When the external resistor to be 
measured is connected between the 
probe and ground, it is in series with 
one or more resistors in the string (de- 
pending on the range chosen), the 
entire combination appearing across 
the battery. Thus the external resistor 

R X IMEG. 

Fig. 4. The ohmmeter sec- 
tion. Connecting the probe 
to a resistor to be measured 
produces a voltage -dividing 
action that is proportional 
to the value of the unknown. 

R 

Z _ 

PROBE 

TO INPUT GRID 
OF BRIDGE CIRCUIT 

1500V 

RI 

RZ 

B4 

R3 

AC BALANCING 
NETWORK 

forms a voltage divider with the se- 
lected range resistor(s). Since the 
input of the bridge taps this voltage 
divider, the drop from full battery 
voltage will cause the meter pointer 
to swing down from infinity or full - 
scale indication in proportion to the 
resistance being measured. Shorting 
the probe to ground removes all volt- 
age from the input of the bridge and 
should produce a zero- resistance read- 
ing. This zero adjustment is also 
checked before resistance readings are 
attempted. 

Inability to obtain full -scale adjust- 
ment generally indicates a weak bat- 
tery. However, a change in value of a 
resistor in the string or of the "ohms 
adjust" pot may also be the cause. No 
movement of the meter pointer indi- 
cates an open condition in one of the 
resistors or the pot. 

Of necessity, the various sections of 
the v.t.v.m. are chosen or connected 
together through a series of switches. 
To simplify the troubleshooting, the 
switches should also be analyzed. They 
are best broken down into functional 
switch sections, without too much re- 
gard as to which sections are ganged 
together on the same switch, so that 
each section can be considered sepa- 
rately. 

Of the five functional sections gen- 
erally found, one connects the probe 
to the proper set of multipliers for the 
type of measurement desired. Another 
switch section connects the output of 
the multipliers being used to the input 
of the bridge. A third section connects 
the proper calibration or "ohms ad- 
just" potentiometer in series with the 
meter. This section usually also has a 
position for reversing the connections 
to the meter so that negative instead 
of positive d.c. voltages can be read 
without changing external probe con- 
nections. The sections already men- 
tioned are usually associated with the 
function selector. 

The fourth section selects the proper 
taps on the a.c. or d.c. voltage multi- 
pliers and the fifth chooses the desired 
tap on the string of "ohms" resistors. 

(Continued on page 121) 
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MODELS 137, 139, AND 140 

TYPE A B C D E F G TEST 

6EM5 6.3 0 4 0 4 026 23 Y 
6.3 0 6 0 4 024 23 Y 

6EW6 6.3 0 - 0 4 36 32 V 

12AF3 12.6 0 3 0 4 - 17 Y 
12DS7 12.6 0 - 0 3 67 37 X 

12.6 0 - 0 1 - 84 T 
12.6 0 - 0 4 - 84 T 

12DT5 12.6 0 4 0 4 026 24 Y 
12.6 0 6 0 4 024 24 Y 

12DV7 12.6 0 5 0 3 7 76 T 
12.6 0 5 0 2 - 63 X 
12.6 0 5 0 5 - 63 X 

Special Test 
12ED5 12.6 0 5 0 3 26 20 X 

12.6 0 2 0 3 56 20 X 
17DE4 12.6 0 7 1 3 - 17 Y 
18FW6 12.6 0 - 0 4 36 33 W 
18FX6 12.6 0 - 0 5 3 59 X 

12.6 0 - 0 4 64 33 V 

18FY6 12.6 0 - 0 3 3 47 T 
12.6 0 - 0 4 - 55 T 
12.6 0 - 0 5 - 55 T 

32ET5 35 0 5 0 3 26 24 Y 
35 0 2 0 3 56 24 Y 

36AM3 35 0 6 0 4 - 18 Y 
35 0 6 2 4 - 18 Y 

7199 6.3 0 - 0 2 067 64 W 

6.3 0 - 0 1 5 20 W 

MODELS 212 AND 220 

TYPE A B C D E F G K 

6EM5 6.3 4 56 17 5 013Z 9 7 

6.3 4 35 17 5 016Z 9 7 

6EW6 6.3 3 4 67 4 16SU 5 2 

12AF3 12.6 4 25 12 4 Z 9 1 

Use External Adapter 
12DS7 12.6 4 5 25 5 37SU 6 8 

12.6 4 5 39 5 T 1 8 

12.6 4 5 39 5 T 9 8 

12DT5 12.6 4 56 19 5 013'/. 9 7 

12.6 4 35 19 5 016Z 9 7 

12DV7 12.6 4 159 37 5 7T 6 8 

12.6 4 589 44 5 T 24 1 

12.6 4 589 44 5 T 34 1 

12ED5 12.6 3 45 15 4 26V 7 1 

12.6 3 24 15 4 56V 7 1 

17DE4 19.0 7 8 11 8 Z 5 3 

18FW6 19.0 3 4 45 4 16Z 5 7 

18FX6 19.0 3 4 40 4 067T 5 2 

19.0 3 4 30 4 IX 6 2 

18FY6 19.0 3 4 35 4 1T 7 2 

19.0 3 4 40 4 T 64 2 

19.0 3 4 40 4 T 54 2 

32ET5 35.0 3 24 18 4 56Z 7 1 

35.0 3 54 18 4 26Z 7 1 

36AM3 35.0 3 46 12 4 Z 5a 7 

35.0 3 46 12 6 Z 5* 7 

7199 6.3 4 58S 50 5 037Z 2 6 

6.3 4 56 15 5 9Y 1 8 
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Troubleshoot Your V.T.V.M. 
(Continued from page 117) 

These sections are associated with the 
range switch. 

The principal problems in which 
switches become involved are leakage 
and dirty or worn contacts. Dirty or 
worn contacts can generally be de- 
tected by visual inspection, with the 
large number of contacts involved in 
all switch sections being the chief diffi- 
culty to this check. However, the 
technique of isolating a defect to a 
particular portion of the v.t.v.m. dr- 
cuit, already described, reduces the 
number of contacts to be inspected to 
a reasonably small number. With this 
narrowing down, it is relatively simple 
to check the few contacts that may be 
involved. Conventional methods for 
cleaning or repairing a contact or con- 
tacts thus found to be faulty may then 
be followed. 

As for leakage through switch sec- 
tions in the voltage- measuring func- 
tions, a comparison v.t.v.m. known to 
be good and a source of fairly high 
voltage can be used. A thousand volts, 
or as close to it as may be obtained, 
should be used. The v.t.v.m. known to 
be operating properly is connected 
across the voltage source, and the 
reading is noted. This meter is left 
connected and the v.t.v.m. suspected 
of leakage is then connected across 
the source in addition. If this causes 
a significant drop in the voltage read- 
ing on the v.t.v.m. known to be good, 
then excessive loading by the suspected 
instrument is probable, and a leaky or 
shorted switch is the likeliest cause. 

This still leaves several switch sec- 
tions probably involved, but further 
localization is possible: the input to 
the range switch on the suspect unit 
is clipped off and the test is repeated. 
If the loading effect is still noted, the 
function switch should be investigated 
for leakage; if the loading effect dis- 
appears, the range switch is probably 
at fault. 

Calibration of a v.t.v.m. may be per- 
formed with sufficient accuracy by 
using materials generally available in 
every service shop. The filament trans- 
former of a tube checker is an excel- 
lent source of variable a.c. voltage.' 
Fresh batteries offer an accurate 
source of d.c. If multiplier resistors 
are correct in value, calibration on one 
range should be enough to bring the 
instrument up to tolerance on all 
ranges. 

For troubleshooting purposes, the 
basic philosophy has already been 
stated: isolation to a specific section 
is essential in that it reduces the 
components possibly involved to a 
small enough number so that they may 
be individually checked without much 
inconvenience. This, plus a general un- 
derstanding of the instrument's cir- 
cuitry, is sufficient to enable the rapid 
and fairly simple detection and correc- 
tion of the faults most likely to be 
encountered. .-.(2/- 
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VIBRATOR POWER SUPPLY 
Raltp.E9 300' V. c. 100 

ó 

Sta 
Nrw=='a« 

, 
$11.95 arand 

MOBILE RADIO EQUIPMENT 

cx;;$ .^ 
2 PIECE MODEL FMTR 30.50 MC ED. 7 
FM MOBILE TRANS. & REC. -6 VOLTS 
Unit complete with Peak Modulation control head. mike. antenna. cables & tale ground your 
specific frequency. modifiedyfor 20F3 
emission V .lJ 5109.95 MODEL FMTR -12V. Operation 5169.95 

MODEL 2210 152-162 MC FM MOBILE 
TRANSMITTER & RECEIVER -6 VOLTS 

Trans, modified in accordance with latest FCC Reg. for 20F3 emission. Complete with antenna. cables. control head. mike L. crystals ground to 
eiec. frequency. Ready for immediate $139.5Ú Installation. Specially priced MODEL 2210 -12V. operation 5162.50 

MODEL 50 UFS 60 WATT 
30 -50 MC BASE STATION 

Housed in a 34" upright cabinet. modified for emission. Operates on IIOAC. Recon- $249.50 lUnnetl. checked out W Y 

Include 25% deposit with order -balance COD. 50e handling charge on all Orders under 55.00. All shipments FOB our rehouse. NYC. 

PLATT ELECTRONICS CORP. 
20 MURRAY ST., NEW YORK 7, N. Y. 

Telephone: COrtlondt 7 -2575 
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RADIO SHACK f/ash! 

Send Coupon for Latest 

FREE 
ELECTRONICS 

Catalog 

plus every new issue for 1960 

Act today! See the 
newest, the best, 
the most complete 
line of electronic 
equipment in Amer- 

; ica- stereo, hi -fi, 
ham radio, LP rec- 
ords, tapes, optical 
goods and scores of 
others. Over 100,000 
items- everything 
for the amateur, the 
pro, the devotee or 
just the interested. 

Mail the coupon 
now! We will send 
you immediately, 
Free and Postpaid, 
not only our latest 
312 page Electronics 
Catalog but every 
new issue for the 
next 12 months -a 
full year's Free sub- 

scription to the finest in electronics and 
associated products all at famous money- 
saving Radio Shack prices. Satisfaction 
guaranteed on every order or your 
money back. Invest in the best -and save 
money too -shop at Radio Shack. 

madia Shack 

it idio Shack 

madio Shack 
Radio Shack y 

Radio Shack 

just One RADIO SHACK buys 

Transistor 
Battery Radio 

19.95 Value 
only 

RADIO SHACK 
CORPORATION DEPT. 6036 

730 Commonwealth Ave. Boston 17, Massachusett 

P 
Radio Shack Corporation Dept. 60B6 
730 Commonwealth Ave. 
Boston 17, Massachusetts 

Please send me, FREE and POSTPAID, your Idlest 
Electronics Catalog. Also send me every new issue for 
the next 12 months -a full year's subscription FREE. 

Nome 

Address 

PPostoffice 
or City 

L 

122 

Zone Stale 

New Audio 

Test Report 

LAB TESTED 

ELECTRONICS WORLD 

"KNIGHT" SHELF -TYPE SPEAKER SYSTEM 

THE 
advent of stereo has brought with 

it a rash of shelf -type or bookshelf 
speaker systems. The compactness of 
these systems makes it very convenient 
to tuck away a pair of the units in a 
moderately sized listening room. The 
big problem with a compact enclosure 
has been its performance compared to 
a larger, more space -consuming en- 
closure. Much effort has been expended 
by manufacturers in getting the maxi- 
mum possible quality of reproduction 
from these compact units -and with 
various degrees of success. The better 
systems use specially designed loud- 
speakers in acoustically matched en- 
closures. The best results obtainable 
compare quite favorably with many 
larger systems, some of which may not 
represent an optimum design. 

A recent entry in the field of shelf - 
type speaker systems is Allied Radio's 
"Knight" KN -3000 shown here. In its 
2 -cubic foot volume, there is a special 
high -compliance 12 -inch woofer along 
with two Janszen- designed push -pull 
electrostatic radiators. The radiators 
are each 6 inches square and are ca- 
pable of producing useful output from 
700 -1000 cps up to the upper frequency 
limit of human hearing. In this system, 
the crossover frequency is around 2000 
cps. The two high- frequency units are 
mounted in such a way as to improve 
the high -frequency dispersion of the 
system. 

The special woofer, with its ceramic 
magnet, uses die -cast aluminum rings 
to weight the apex of the cone. Because 
of the increased mass and high compli- 
ance, the resonant frequency of the un- 
mounted woofer is only about 25 cps. 
When mounted in its 2 -cubic foot en- 
closure, this resonance rises to about 55 
cps. 

The enclosure itself, measuring 261/4" 
wide by 14" high by 13" deep, is made 

Fig. I. Schematic diagram of the cross- 
over network and 1100 -volt power supply 
for the electrostatic radiators in ystem. 

40,1. 
NON -POL. IfL AUDIO E ECTPOSTATC 

5w. STEP -up E EMENTS 

SLO-BLO 

of %" stock, finished on four sides so 
that it can be used either horizontally 
or vertically. No ducts or ports are em- 
ployed and the cabinet is lined on three 
sides with half -inch fiberglass. Mounted 
inside the enclosure on the back panel 
is the crossover network and the 1100 - 
volt power supply for the electrostatic 
speakers (see diagram below). No 
high- frequency level control is pro- 
vided as this would upset the impe- 
dance characteristics of the system. In- 
stead the outputs of both high- and 
low- frequency sections have been 
matched for flattest response. Any de- 
sired adjustments can be made easily 
with the amplifier tone controls. 

The over -all acoustic response of the 
system was measured (on axis) in an 
anechoic room and it was found to be 
within about ±3 db from 47 cps to 
around 10 kc. (except for a narrow dip 
just above 7 kc.) with respect to a corn- 
mon reference level. Measurements 
taken about 15 degrees off axis showed 
high- frequency response within ±3 db 
out to about 17 kc. Actual low- frequen- 
cy performance of the system would be 
even better when used near a room 
wall or particularly in a live corner. 
Also, listening in a live room and at 
various positions would result in sub- 
stantial output up to and beyond 20 kc. 
High- frequency distortion measure- 
ments were also taken and a compari- 
son was made with a high -quality 8- 

inch cone speaker. The latter had a 
total harmonic distortion ranging from 
1.8 to 5.6 per -cent in the frequency 
range 1000 to 10,000 cps. A single un- 
selected electrostatic radiator was 
checked and distortion ranged from .16 
to .5 per -cent in the same frequency 
range. These measurements were 
taken at a power input level of 3 watts, 
although the KN -3000 will readily 
handle 50 watts of musical program 
material. 

A listening test of the new system 
disclosed the clean, transparent upper 
mid -range and highs associated with 
high -quality electrostatic speakers. 
The bass may be a little thin for some 
ears unless the system is placed in a 
corner. In general, the over -all per - 
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Lit 

TRU VAC 
REMARKABLE TUBE VALUES AT 1950 PRICES 

ALL TUBES INDIVIDUALLY BOXED, CODE DATED 
AND BRANDED "TRU -VACL" 
Typical TRU- VAC',) Bargains! 

THIS IS A PARTIAL LIST 6SN7GT ALWAYS 30c Thousands More Always In Stock 614GT ALWAYS 30c 
0Y4 3ÁU6 6A6 688 6CM8 6S7 784 12AT6 12SA7 36 
0Z4 3BC5 6AB4 60A6 6C16 658GT 7B5 12AT7 17517 38 
l A7GT 3BN6 6AC7 6BC5 6CM6 65A7 786 I3AU6 I2SK7 39/44 
183GT 38" 6AF4 6BC0 6CM7 6SD7GT 787 12AU7 I7SN7GT 41 
106 3C86 6A05 6806 6CN7 65E5 788 12AV6 12507 42 ICI 304 6ÁH407 6BE6 6C08 6SF7 7C4 12AV7 I2V6GT 43 1(4 354 64116 68F5 6Cß6 6507 7C5 12AX4GT 12W60T 45 
IFS 3V4 6AK5 6BG6G 6CS6 65117 7C6 124X7 12X4 5045 
104 4B07Á SAL5 68116 6CUS 6517 7C7 12417 1447/1787 5085 

1 HSGT 4858 6AM8 6816 6CU6 65K7 7E2 1284 1486 SOCS 
11.4 4817 6ÁN8 60(5 606 6517 7E6 12846 7407 5016 
11.6 4C86 6A05 68K7 60E6 6507 7E7 12847 19 56 
1N5G7 SAMB 6A06 68L7GT 6DG6GT 6587 7F7 12006 19AU4GT 57 
1125 SANO 6407 68N6 6006 674 7F8 1213E6 198060 58 iss 5AT8 64125 680607 6F5 6U8 707 128(6 1916 71A 
114 

1U4 
1U5 
1X2 

1X2 
2AF4 
28N4 
2C Y5 

3A4 
3A5 
3AL5 

SAVE 
5A14 
5888 
516 
584 
5U4 
5U8 
SV4G 
5V6GT 
5X8 
5Y3 

6A55 
6AT6 
6AU4GT 
6ÁU501 
6ÁU6 
6AU8 
6AVSGT 
6AV6 
6AWB 
6AX4GT 
6AX5GT 

6807 
6888 
6858 
6BYSG 
6826 
6877 
6C4 
6C86 
6CD60 
6CF6 
6CG7 

6(6 
6116 

6.14 
615 
616 
617 
6K6GT 
6K7 
6N7 
607 
654 

6V6GT 
6W6GT 
6X4 

6 %507 
6X8 
6Y60 
7A4 /XXI. 
7A6 
7A6 
7A7 
748 

7H7 

7N7 
707 
757 
7X6 
7X7 
714 
714 
1248 
124E15 

77405 

128117 
12806 

128(7 
126(7 

12CA5 
12CN5 
12(4 
17K5 
1217 
120 
1207 

1918 
24A 
252601 
26 
27 
35 
3555 
3555 
35C5 
351W 4 

3515 

75 
76 
77 
78 

80 

84/634 
11723 

1 YEAR GUARANTEED PICTURE TUBES 
Brand New Allied A -1 Tubes Brand New 
Below Listed prices do not include dud. Add Additional $5.00 Deposit 
on tube sizes to 20 "; on 21" and 24" tubes - $7.50. Deposit refunded 
immediately when dud is returned prepaid. Aluminized tubes - $4.00 
extra. 
Picture tubes shipped only to continental USA and Canada - All tubes 
F.O.B. Harrison, N. J. 

108(4 799 
1204 1049 
148/C7411 99 
16604 1609 
16094 1219 
16004 1609 

161194 12.19 

16094 11 99 

6104 1219 
16104 11.99 

177VO4 1$ 49 

17814 11.49 

17CP4 1699 
17094 17.89 

1711(4 1 

'1194 1; VV 

17094 
1 

17194 1699 

19704 1019 
70C94 1509 
20094 1509 
20104 11 89 

; 149 
21604 8 79 

1141114 1879 2104 1819 
2197674 17.99 2094 1819 
11.34 1879 11M04 2219 
2131974 1.79 21194 1819 
216 904 17 49 2119P4 1749 
2104 1729 21994 17.49 

21(94 1019 
21194 17 49 

24704 39 49 

24CP4 2779 
24074 2979 

ATTENTION! 
Get More For Your Money 

- . Get Quality 
And Truly 

ger Selection - - Values 
kable Tube 

When You Buy At TRU -VAC 

For any 
used or 

factory second tube! 
GUARANTEE 

Only TRU -VAC guarantees 
to replace free any tube 

Or More' which becomes defective In 

use within one year of 

ATTENTION QUANTITY USERS! 
of purchase. 

Big Discounts Are Yours ... Call or Write For Our 1000 Tube "dPrivate 

aré 

Label" Special! Attention Branding Dept. MGR. 
MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, 
IF NOT COMPLETELY SATISFIED! 

TRU -VAC . PAYS YOUR POSTAGE 
On orders of $5 or more in U.S.A. and Territories. Send approximate 
postage on Canadian and foreign orders. Any order less than $5 
requires 25c handling charge. Send 25% on C.O.D.'s. All orders subject 
to prior sale. 

Complying with Federal regulations, the following statement appears 
in all Tru -Vac advertising: Tubes appearing in this ad may be FAC- 
TORY SECONDS or USED tubes and are clearly marked. 

TRUV 
Harrison Avenue Box 107 Harrison, New Jersey 

HUmboldt 4 -9770 
February, 1960 

USED TV CONSOLES 

Receive 
Them 

o, 

á 
- 

19, -`-'-.._--.1_..-... 
----- 

'- 
20" -....... 2I`-- - - 

--$$4 
37 

brefak 9eshipPed ¡" 
1M.-..-..._._- 

..-.-.....$59 
0 

0 
Harrison, °UNewlJef3ppCo 

°do 

. 

d 

FREE BONUS-RABBIT 
F.o.8. 

$7.9.5 5 
VOlue 

- ' CHI FREE with each set 
purchased 

Write Dept. L For FREE LIST Of Other Tube 
Types and Products Sold By TRU -VAC. 

Electric Company 
Visit Our Huge Testing Dept. In The Heart 

Of Harrison, N. J.'s Electronics Industry 

123 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


These men are getting 
practical training in. -- 

Train in NEW Shop -Labs of 

COYNE 
in Chicago -Electrical and Electronic Center of the 
World. Prepare for a better job and a successful 
future in a TOP OPPORTUNITY FIELD. Train on real 
full size equipment at COYNE where thousands of 
successful men have trained for 60 years- largest, 
oldest. best equipped school of its kind. Professional 
and experienced instructors show you how, then do 
practical jobs yourself on more than a quarter of a 

million dollars worth of equipment. No previous 
experience or advanced education needed. Employ- 
ment Service to Graduates. 

Start Now -Pay Later- Liberal Finance and Pay- 
ment Plans. Pay most of tuition after graduation. 
Part -time employment help for students. Choose 
from nine yearly Starting Dates. 

Mail Coupon or Write to Address Below for Free 
Beak-"Guide to Careers." Whether you prefer 
ELECTRICITY, TELEVISION -RADIO or COMBINED ELEC- 
TRONICS, which includes both fields, this book 
describes all training offered. 

Information comes by mail. No obligation and NO 
SALESMAN WILL CALL. 

B. W. Cooke, Jr., Pres. Founded 1899 

COYNE ELECTRICAL SCHOOL 
Chartered an an Educational Institution Not For Profit 

1501 W. Congress Pkwy., Chicago 7, I11., Dept. 20 -6C 

MAIL COUPON DDRE55 B LOW 

COYNE ELECTRICAL SCHOOL 
New Coyne Building Dept. 20-6C 
1501 W. Congress Pkwy., Chicago 7, III. 
Send BIG FREE book and details of all the training 
you offer. I an, especially interested in 

Electricity Television Both Fields 

Name 

Address 

City State 
(I understand no Salesman will call) 
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formance of the two -way system, 
which costs $129.50, is good with a 
minimum amount of tone coloration 
and a maximum amount of presence. 

DUAL 4 -WATT 
STEREO AMPLIFIER KIT 

ONE of the simplest of all integrated 
stereo amplifiers that we have seen 

to date is EICO's Model AF -4. Not only 
is the design and construction simple, 
but it provides about the lowest power 
output, 4 watts per channel, that is 
available in component design. The 
unit consists of two single -ended am- 
plifiers with 27 db of negative feedback 
in each channel. 

Neither we nor the manufacturer 
refer to this unit as a truly high -fidel- 
ity design, but it does provide a good 

0 
2 

3 o 
0 . 

quality of reproduction for its price. It 
is ideal for the youngster, for the 
novice kit builder, or for the economy 
minded. 

It features separate stereo pairs of 
inputs for ceramic or crystal cartridges 
and stereo tape. Note that this unit is 
not sensitive enough for use with mag- 
netic cartridges. Inputs are also pro- 
vided for AM and FM tuners and an 
FM multiplex adapter. In addition to 
these features, it also includes a switch 
to parallel both power amplifiers to 
provide 8 watts output. A separate 
power amplifier could then be used to 
drive a second stereo speaker system. 

Our lab results are as follows: 
Sensitivity: (for 4 watts output at 

1000 cps). Crystal and all low -gain cir- 
cuits, .113 volt; ceramic input, .275 
volt. 

Frequency response: t 1 db, -0 db 

2% HARMONIC DISTORTION 

% HARMONIC DISTORTION 

POWER- BANDWIOTH 

Do 

e 

PCRHO 2 C OS 
NO 

MEG 

PHONO 2 c. 
CER 

AUX 2 Ce 

100 

9 

K2. 
FREQUENCY -CPS 

rM n AM n 

IKC 2014 

PHONO I PHONO 
AI1M I CROS CER n n n 

175 
uur 

MEG 

Response curve of the 
EICO Model AF -4 
stereo amplifier. The 
unit is rated 4 wafts 
power output per 
channel and is de- 
signed for those not 
requiring true hi -fi. 

Schematic diagram 
of the AF -4 dual 
stereo amplifier. The 
conventional power 
circuit, using an EZ- 
B I full -wave rectifier 
tube, is omitted. 

2 

4 

3 

S6.6K 

TAPE 
OUTPUT 

LEVEL 
CONTROL 
CHANNELI 

MEG 

56e 

150 

LEVEL 
CONTROL 
CHANNEL 2 

I MEG 

56K 

00 = 66 
Wr 

y 120W7/7247 

1000 
.025 5611 our 

TONEÇÓMRó 
CHANNEL I 

I MEG 

1500 
uur 

6.611 27011 

6V 

1505 

6.6 

y 

COMBINED 

SEPERATE 

120W1/7247 

1000 
025 56A Limp 

TONE CONTROL ` CHANNEL 2 

500 
UUr 

IO 
6V 

22K 

20 

Y 

OUPREAMP TPUT 
2211 CHANNEL 2 

I MEG 

27011 
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ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE 

ALL TUBES SENT POSTAGE PAID 
Please send 25c handling for orders under $5 Send 25 °o 
deposit on C.O.D. orders. Send approximate postage on 

Canadian and foreign orders. 

The AF -4 4 -watt stereo amplifier. 

from 30 to 15,000 cycles per second. 
Bass control: In view of circuit sim- 

plification, only bass attenuation is 
provided, -11.7 db at 30 cps. 

Treble control: Only treble attenua- 
tion is. provided, -15 db at 15 kc. 

Loudness control: Although no sepa- 
rate loudness control is provided, the 
design incorporates a loudness control 
circuit that provides about 6 to 8 db 
bass boost at low levels. 

Harmonic distortion: To conform to 
the standards set up by the Institute of 
High Fidelity Manufacturers, we have 
included power output curves taken at 
1% and 2% total harmonic distortion. 
Note that these are power response 
measurements and do not represent the 
frequency response of the unit. The in- 
put signal was not kept constant but 
adjusted to produce a constant level of 
distortion in the amplifier output. 

Another standard set up by the In- 
stitute is that of power- bandwidth 
taken at the -3 db points. This ampli- 
fier could be rated as a 4.2 -watt unit 

at 2% distortion from about 62 cps to 
13 kc. It could also be rated as a 3.9- 
watt unit at 1% distortion from about 
85 cps to 12 kc. 

Channel separation: At 1.000 cps, 37 
db. 

Hum: (from 2 watts output). All 
low -gain circuits, -61 db for shorted 
input and -46 db for open- circuit in- 
put; ceramic input, -46 db for shorted 
input and -36 db for open- circuit 
input. 

IM distortion: The Institute of High 
Fidelity Manufacturers has omitted, at 
least for the time being, IM distortion 
measurements from its new standard 
on amplifiers. There is a legitimate 
reason for this as can be seen in this 
example. On this particular unit the 
IM distortion measured at 2 watts was 
4.4% and at 3 watts it was 13.2 %. 
These figures are extremely high com- 
pared to the 1% figure which we have 
used as our standard in the past. The 
figures obtained in this case are not 
truly indicative of IM distortion alone, 
however. 

In view of the reduced bass response 
of this amplifier, the IM distortion 
characteristic, when using 60 and 6000 
cps at a 4:1 ratio, is found to be ab- 
normally high as it combines the effect 
of the amplifier's low bass response. If 
we had used 100 and, say, 5000 cps the 
IM distortion measurement would have 
been more reasonable. 

The price of the unit is $38.95 in kit 
form and $64.95 wired. -J- 

BUY ... LEASE ... RENT 
The EDCO equipment can he bought out- 
right, we will supply equipment to you on 
a 2 year lease purchase plan, or the equip- 
ment can be rented by the month. 
Enjoy the many advantages of two -way 
communications system without the need 
of a large investment with EDCO equip- 
ment. 

QUALITY DESIGN FEATURES are in- 
cluded at no extra cost. A full transmitter - 
receiver, for greater reliability. A full 5- watt power input, produces 3 -watts power 
output. Universal power supply; 115vac/ 
6 or 12vdc, 

Push -to -Talk 
Squelch adjustable. Noise Limiting. De- 
signed for remote control option. 

TUNE LINE UP 
Receiver: 6BK7B, 6Ú8A, (2) 6BH6. 6AL6, 
12A %7. 6AQ5. Transmitter: 6763, 6AK6. 
(2) 12AT7, 6AQ5. 

Electronics Design Company 
400 East Cornell Street 

P. O. Box 401 Enid. Oklahoma 

ICRO 
ELECTRON TUBE CO. 

Each and every tube is 
We 

mutual conductance 
and life 

tested 

test. 
our own lab 

purchased 

all operating which fails tto function 
year of 
efficiently under an any defective conditions. 

under The advertised merchandise. Prompt refund 
he adertised tubes are 

s are made electrically 
perfect factory eut Clearly so marked. Y seconds or may be 

0A2 
5X 

used tubes -each 
024 6 6BH6 12717 SY3CT 

6816 ß5F$ 
38317 SY4C 

BBKS 6sí7 724 
24 C ßA7 ß8K7 6517 1248 1901ßG 
INSCT ßA8 

6tlL7C7 ß5K7 12g0S 1916 
1ló 6484 

55N ß5L717 12ÁT6 1978 
1Lß 6417 6 65N7Ci 12477 24A 
INSCT 64 F4 68Qß67 65 12gU 25Áy 
10SOT 

6417 50YSC 6557 12qÚ7 25808 
IRS 844417 ß0Z6 674 12Áy8 251Nß 
355 

ß4N6 6827 676 124X4 25Lß17 
174 6ÁK5 614 ßÚe 124 %4CT 25 W4Ci 1U4 

ß4L5 615 ßV6 124X7 2525 lÚ3 6417 6C6 

Egli'. 

12427 2526 1V2 
6ÁM8 ß1B6 1284 26 

3X2 6106 12846 35ÁS 

2414 ß4Q5 ß1i61 6X5 12847 3505 6A 
6CC 6X8 12BE6 3515 

3815 ß4Q6 6CL6 6Y66 12BF8 35L6CT 
30Nß 

ß4R517 ß1M6 744 /XXL 128117 35W4 
38Zß 

6455 ß1M7 745 128Qß 
3106 

SAT6 ß1N7 746 12BR7 3517 31Fß 
ßA78 ßC56 747 12BY7 

3156 
64Ú41T 6CÚ6 748 12CÁ5 /4 3LF4 
ß4U5 ß1E6 704 1215 

304 
64Ú61T 6006 785 12N7 

3V4 6AÚ6 ßF6 706 12Lß 

48 6AVS8T 6Nß 758 
4B27q 64 V6 614 708 12547 SOBS 

64 WB 615 7C4 12567 SOCS 

SASS 6AX46T 617 7C5 12517 50Lß17 
54V8 64X517 6K6Oi 7C6 125K7 56X6 
SA WO 

:::SGT 
717 125N7CT 

SASS 

SBK7 6BÁ6 
ßK8 7E6 12507 57 

518 ß0C5 
ßL7 7E7 S8 

578 ß0C8 
ßN7 7F7 12Wß17 714 

SUIC 60E6 ßQ7 7F8 12X4 
76 SUB 

ß8F5 654 7N7 1223 
SV4C 7N7 1447/3287 77 
SV6GT ß0F6 ß581T 

707 3486 76 6547 6816C 7X7 1407 80 
WRITE DEPT. EW-2 FOR OUR FREE 

isAU4cr 
J117Z34 a SPECIAL PURPOSE 

COMPLETE LISI 
zs 

RPOSE TUBES OF TUBES 

P.O. Box 55. Dept. EW -2, Park Sta., Paterson 3. N. J. 

February, 1960 125 
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Field Tested and PROVEN! 
7"; 

Philmore - -- =- _ . 

11 -Meter 4 
. - 

Citizens' Band 3 ̀._g._, __ 

TRANSCEIVER 
KIT 

COMPLETE 
TWO -WAY 

COMMUNICATION 

la 
BUSINESS 

HOME 

COMMERCIAL 
FARMS 

BOATING 

NEWLY 
ENGINEERED 

TO CONFORM 
WITH LATEST 

REGULATIONS F.C.C. C. REGULA 

_ , : 

COMPLETE 3A95 ^'. 0 
' KIT for IISV AC, 7 

INCLUDES MICROPHONE, CRYSTAL AND CABINET. 

Designed with the CITIZEN in mind, this kit is 

so carefully engineered and assembly instruc 
tions are so thoroughly worked out that ANY. 

ONE, even without electronic knowledge or 

skill, can build it -and get superlative results! 

Advanced features include: 

Any three channels individually switch 
selected, with receiver and transmit- 
ter frequencies different, if desired, i 

to meet local conditions. 
Interchangeable power supplies for 
115V AC or 6/12V DC operation. 
Low flat modern appearance, sleek 

cabinet perfect for desktop, or on or 
under dashboard. 
Crystal controlled transmitter. 

TC11 Transceiver for 115V AC, less antenna. 53915 
10612 Transceiver for interchangeable 

6 a 12 V Dc, less antenna. $44.49 
1015 7-Section Whip Antenna Short Range $ 4.50 

VAILABLE AT LEADING DISTRIBUTORS FROM 
COAST TO COAST. Free Litnratur on request. 

___.._......__. 

PHILMORE MANUFACTURING CO., INC. 
130 -01 Jamaica Avenue Richmond Hill 18, N. Y., U.S.A. 

ELECTRONICS wóRiD 

SEND M'-a 

ÍOÏ 
4 a 

e 

ELECTRONICS 

WORLD 

EVERY MONTH , a 

name 

address 

city zone state 

Check one: 
3 years for $12 
2 years for $ -9 

1 year for $ 5 

In the U. S., its possessions, and Canada. 

Payment enclosed Bill me 

Foreign rates: Pan American Union countries, 
add .50 per year; all other for- 
eign countries, add $1.00 per 
year. 

Mail to: ELECTRONICS WORLD 
Dept. EW 260 

434 S. Wabash Ave. Chicago 5, Ill. 
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"10I WAYS TO USE YOUR SIGNAL GENERATOR" by 
Robert G. Middleton. Published by Howard W. Sams it Co., 
Inc., Indianapolis. 117 pages. Price $2.00. Soft Cover. 

This is a companion volume to the author's books on 
using the sweep generator, oscilloscope, the v.o.m. and 
v.t.v.m. The format is identical to the previous "101 Ways" 
books and covers equipment checks, antenna tests, AM -FM 
receiver tests, TV receiver tests, component tests, and 
miscellaneous applications. 

The text material is lavishly illustrated with schematics, 
block diagrams, and photographs with commentary held to 
a minimum. Each "Way" has sections covering the equip- 
ment needed, the required connections, the procedure to be 
followed, and an evaluation of the results obtained by 
means of the tests. 

We believe that amateurs, experimenters, and hobbyists 
will find this book almost as useful as the professional radio 
and television technician for whom it was originally pre- 
pared. 

"BASIC ELECTRONICS" by Van Valkenburgh, Nooger & 
Neville, Inc. Published by John F. Rider Publisher, Inc., 
New York. 123 pages. Price $2.90. Soft binding. (Vol. 6 
in series). 

This is a companion volume to the five- volume "course" 
on basic electronics and has been prepared to permit in- 
dividuals, schools, and industrial programs to upgrade their 
training to expand into areas of semiconductors, transis- 
tors, and frequency modulation (fields not covered in the 
first five volumes). 

As was the case with the "Basic Electronics" course, the 
text uses the "picture" approach. The text material on each 
page carries with it a specially conceived illustration which 
amplifies and clarifies the discussion. The first half of the 
book deals with semiconductors and transistors while the 
second section covers the fundamentals of frequency modu- 
lation- including both transmitters and receivers. 

Those who have completed the "Basic Electronics" course 
represented by the first five volumes will find this a wel- 
come and instructive extension of the original material. 

"SIMPLIFIED RADIO SERVICING BY COMPARISON 
METHOD" by M. N. Beitman. Published by Supreme Pub- 
lications, Highland Park, Ill. 46 pages. Price $1.50. Soft 
binding. 

This handbook is intended to help technicians speed re- 
pair jobs by eliminating aimless and time -consuming prod- 
ding of radio chassis. The text outlines simple tests which 
may be made to obtain electrical, visual, and other reac- 
tions from radio parts and circuits and explanations how 
to determine if the indications thus secured are "normal" 
or "abnormal." 

The first section of the book covers symbols and abbre- 
viations; practical electrical facts; resistors, capacitors, 
coils; reading schematics; the mechanical parts of the 
radio; printed circuitry; vacuum tubes and transistors; etc. 
The balance of the text covers specific circuits including 
screen -grid t.r.f. sets, small a.c. -d.c. receivers, small super - 
hets, a.v.c., vibrator power supplies, early and modern auto 
radios, battery portables, combination portables, transistor 
portables, and test equipment. 

A handy index at the back of the book guides the user 
to the pertinent circuit or component that comparison test- 
ing has indicated at fault. 'a-- 
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Circuit diagram 

/APN -9 RECEIVER 
& INDICATOR 

Used in ships and aircraft. 
Determines position by ro- 

I dio signals from known 
Viers. Accurate to within 

IM of distance. Complete with 
tubes and rysml. Exc. . e 
Value s12Ú0.00. $19,50 
12 Volt Inverter Power Supply for 

above. BRAND plugs ...E32.s0 
and connecting plugs available. 

AN /APA -38 PANORAMIC ADAPTER 
And Wave Analyzer. 30 Mc Center Frequency, 2 
Mc Band Width. Total seen 10 Mc at one clip. 
Regular s -tooth sweep. Variable sweep freq. 
control 1600 cycles. Use it as regular service 
scope! Including 11 tubes and 3 519.50 scope tube type 3DF1. LIKE NEW. 

NAVY AIRCRAFT 

fft it 
5 

Power Supply 110 

RADIO RECEIVER 
ARB /CRV 46151 -190 to 9050 
Kc in 4 bands. 6 Tube Superhet 
communications receiver, with 
local and remote tuning, band 
change. Sharp and e tuning bng 
AVC, CW. Illuminated dial. 
Complete with tubes and dyna- 
motor, used $17.95 
Like New $28.50 
V. AC. Wired $8.50 

BC -733 VHF 10 -TUBE AIRCRAFT RECEIVER. 
6- channel ate] control. Freq. 108.3 to 110.3 
Mc. Dual filter range. Easily converted for tracking Sputniks! 

$1a95 Exc. used. Complete with tubes 
Brand New complete with tubes $8.95 
Dynamotor for above 24 V New $5.95 

4e l I JR 
J 

I 

CONTROL 
RECEIVER 

RADIO C 

30.42McNTRO. 

R64 /ARW -17. Small Smal l size. Pt?, Ilghvetwr eoht FcM 
n aCaRen- 

' 4aT lb/ , ale. Signal outpace tu- I it111 ate 
a 

elti 
maultaeouslyC 

Complete 
III tub OÁ585 -BA BALS, -BJ6d 

DC, 'r dynamotor for 24V DC. 

NEW $12.95 

FM TRANSMITTER. s i RECEIVER 
' 'V: - - -- APN1. 420 to 460 Mc Alr- - .1.71 ...1 '/ rent. R'Tlbeelti á¢t95 5e.'" - 

12SJT, 4- I2SH7, 2- 12110, 
1 -VRIS 

DC. 
Complete with all tubes and mount. For 27 V DC. 

$9.95 BRAND NEW.... .. ........ Original operating manual ab for' ov.e 51.00 

SCR -522 2 -METER RIG! Terrific buy! VHF Transmitter- receiver, 100.156 Mc. 4 Channel.. Xtall-- co¢ntrolled. Amplitude modulated 
SCR.They're 522 Transmitter- Receiver, with all 

fast! Excellent condition. 
ll 18 tubes, top 

COMBINATION 
and metal etas. 

Special $32.32 
Transmitter Only. with all tubes 117.50 Acc essori., for above available. 

ti _ LORAN APN-4 
FINE QUALITY 

,-- ° 10 NAVIGATIONAL EQUIPMENT 
Determine exact ;eographlc position favour boat Iicator and receiver complete with all tube plaane. 

crystal. 

R~ 
10-811/APN-4, and 

ete with tubes. Exc.lused 
(á49.5D Receiver -Indicator above. BRAND NEW..S69.5D 

Inverter for above unit available from stock. 

y:. - 
' 

BebpP 
4. ( swot 

LORAN APN /4 
OSCILLOSCOPE 

° --le convened for use on n 
dio-TV service bench. 

Completely Assembled 
LIKE NEW! Supplied with 
SCPI ó "pe $14.95 
Brand New $19.50 

BC -906 FREQ. METER -SPECIAL 
Cavity type, 145 to 235 Mc. 
BRAND NEW, complete with 
antenna. Manual included. 
OUR LOW $10.88 PRICE e 

STANDARD TUBES 
Removed from Brand New Gov't Equipment RECEIVING BAC7 SS als 2 is BAGS 35 618 32 837 85 12AT7 .... .45 1825 29 6AK5 33 SPECIAL PURP. 1829 29 6C4 2S 3E29 25 2013 39 6AL5 33 807 95 2014 39 6J 59 813 8.95 4X -150 ...5.95 6X5 35 814 2.25 351 149 

I 

OLD PLATED SPECIALI TS-1 TEST OSCILLATOR 
Portable, complete with two 955 tubes, cavity 

90and antenna. BRAND NEW. In metal housing / - x 63/4^ a 7- high. OUR LOW $3.45 PRICE. each 

SCHEMATIC DIAGRAMS ;q° th(;yp.öep'e°ami°t. 65c 
SEND FOR FREE CATALOG, many more Wonderful Sur- plus Buysl 

February, 1960 

AN/ART-I3 100-WATT XMTR 

11 CHANNELS 5 $Q,80 200.1500 Kc e7 
2 to 18.1 Mc Complete with Tube* 
Famous Collins Autorune Aircraft Transmitter, AM. 
CW. MCW. Quick change to any of ten preset chan- 
nels or manual tuning. Speech amplifier/clipper uses carbon or magnetic mike. Highly stable, highly ac- 

re VFO. Built in Xtal trolled calibrator. 
Pp811n modulate 813 in final up to 90%, lass B. 
Orig.a 

Real 
sstf 51800äm Exc. UseHr 

low price! $49.50 
0 -18 Low Freq. Ose. Coil for ART -13 7,95 
24V Dynamotor for ART -13 .. ..... 11.95 Accessories available for amir.' Inquiries invited. 

1[I11136 

THIS MONTH'S SPECIAL! 
BC -946 BROADCAST RECEIVER 
550 to 1500 Kc. Brand new in original carton, 
complete with all tubes. 24V 

4 DC. Limited quantity at this 
sensational low price! 

MI 
MICROPHONES Excellent BRAND I Mode( Description Used NEW 

T -17 ...Carbon !land Mike $5.45 
T -30 ...Carbon Throat Mike...S .34, , .74 
T -4$ ...Army and Navy Lip Mike 1.25 I 
TS -9 ... Handset 3.88 
75 -11 .. Handset 3.95' 
TS -13 .. Handset 4.2S 
RS -38 . Navy Type 4.75 I 

HEADPHONES Excellent BRAND1 
Model Description Used NEW 
NS -23 ,.High Impedance $2.19.,.$4,65 I 
11S -33 -Low Impedance 
HS -30 ..Low Imp. (featherwt.) 90... 1.65 1 
H -16 /u High Imp. (2 unite) , , , 3.75... 7.95 
TELEPHONICS -800 ohm Low Impedance 
HEADSETS. BRAND NEW, PER PAIR $3.25 1 
CD-307A Cords, with PL66 plug and J/128 u 
Jack .99 Earphone Cushions for above -pair .50 I 

sn im me ms ms we' _ -''''' - a\ 

I 

BC-314-F 4 -BAND RECEIVER 
150 to 1500 Kc Continuous tuning. complete with If.containcd dynamotor for 14V DC. $55.00 I.Ike New 

MOBILE -MARINE 
DYNAMOTOR El 

Input 12V DC. o 1 425 V 
s o e 

DC W 225 Ma, for -to- 
talk Intermittent operation. 

"Pg. 
wt. 14 lb.. $6.45 8e . - OUR LOW PRICE... 

OTHER DYNAMOTOR VALUES: Eseellenl 
Type Input Output Used 
DM -25 12V 2.2A 250V .O50A 

BRAND 
NEW 
$4.50 

DA-1A 28V 1.6A 230V .100A 3.95 
0M -28 281/ 224V .07A 2.75 4.75 
DM -32A 28V 1.1A 2S0V.OSA 2.45 4.45 
DM -33A 28V SA 

28V 7A 
575V .16A 
580V-2SA 1.95 3.75 

DM- 34012V 2A 220V .080A 4,15 5.50 
DM -53A 28V 1.4A 220V .080A 3.75 5.45 
DM-64A 12V 5.1A 275V .150A 7.95 
PE -73C 28V 20A 1000V.350A 7.95 10.50 
PE -86 28V 1.25* 250V .050A 2.75 3.85 

MOBILE DYNAMOTOR SPECIAL 
INPUT: O Volts DC (J 7.5 Amps. OUTPUT: 405 Volts 
DC N .095 Amps. May be used for 6 Volt Op. $3.95 
Pration. 

Brand In original carton... ..... E103 DYNAMOTOR. INPUT 8r, 12 Volts DC. OUTPUT: 
500 V. h' .160 Amps. Brand new. complete with fi ter 
hase. shock mount and cables 524 SO 

TG -34A CODE KEYERrs =- 
Self- contained automatic unit. 
reproduces code practice Big- 

la recorded on paper tape. 
By use of built -in speaker, pro- 
vides code -practice signala to 
One Or more persons at 
speeds from 5 
to 25 WPM. 

BRAND NEW 

$22.50 
Checked out, exc. used $17.95 L J 

Please include 25 Deposit with or r- Balance C.O.D.. or Remittance in Full. SOC Handling Charges on all orders under 55.00. All shipments F.0.8. Our Warehouse. M.Y.C. Ail Merchandise subject to Prior Sal and rice Change. 

G 4G Radio Supply Co. 
Telephone: CO 7-4605 

51 Yeses, SE.. New York 7. N. Y. 

ASB -5 'SCOPE INDICATOR 
BRAND NEW, Includ- 
ing all tubes, together 
with SBP1 'Scope _ 
Tube. Originally used 

a Aircraft 
ADAR equipment. 

Easily converted for 
AC operation. F/-' 
VALUE $250.001 \ t C, 
OUR LOW 

$ 16 95 2 
PRICE... W r 

ARC -5/R28 RECEIVER 
2 -meter Superhet. 100 to 156 Mc In - 
4 crystal channels. Compete j-! 
with 10 Tubes. BRAND NEW $24.45 

I 

I 
110V AC Power Sup. Kit for above 59.75 

ARC- 5/T -23 TRANSMITTER 
100.150 Mc Includes 2 -832A, 2 -1625 $21.50 Tubes. BRAND NEW 
SPECIAL Limited quentliT ARC -5/723 tmlittera. OFFER! Excellent Used, less tubes $5.95 
MD -7 MODULATOR for T -23, complete with 

$9.95 4 tubes. LIKE NEW V.l 
ARC -5 MARINE RECEIVER- TRANSMITTER 

Navy Type Comm. Receiver 1.5 to 3 516.95 Me BRAND NEW with 6 tube, el 
äV9 Navy 

NEW witTransmitter s d zeal 51Ze45 
MODULATOR for above, new with tubes 55.95 

234.258 MC RECEIVER 
AN /ARR -2 

BRAND NEW 11 -tube UHF \ 
Tunable Receiver with ache- '°/ 
made, Only a few at this low ) 
price! $8 88 Complete , mplete with tubes 

s 
SCR -274 COMMAND EQUIPMENT 

Like 
Used NEW 

$14.50 $18.50 
9.45 12.45 10.5 12.5 
1.29 1.75 

ALL COMPLETE WITH TUBES 
Type Deeeriptlon 

BC -453 Receiver 190 -550 KC 
BC -454 Receiver 3 -6 Mc 

BC -45 O 0 3- Receiver Control Box 

110 Volt AC Power Supply Kit, for all 274 -N and 
ARC -5 Receivers. Complete with metal el ea Instructions W 
Factory wired. tested. ready to operate...511.50 
SPLINED TUNING KNOB for 274-N and ARC -5 
RECEIVERS. Fits BC -453, 86454 an 

491.. others. Only Bi 
B C -CST TRANSMITTER -4-5.3 Mc. complete $ 
with all tubes and crystal. BRAND NEW.. 1585 
BC -58 TRANSMITTER -5.3 to 7 Me. Complete with 
all tubes and crystal. 
BRAND NEW $9.75 

C -439 TRANSMITTER -7 -9.1 Me. complet, with all 
tubes and crystal. $13.95 
ARC -SIT -19 TRANSMITTER-3 to 4 Mc. BRAND 
NEW complete with all tubes e. 
crystal $10.95 
BC -456 Modulator USED 3.45 NEW 5.95 
BC -451 Transmitter Control Box.. 1.25 NEW 1.49 
ALL ACCESSORIES AVAILABLE FOR COMMAND 

EQUIPMENT. 
I11 

BC -603 FM RECEIVER 
20 TO 21.9 MC. 61295 Used 
Like New $14.95 
BRAND NEW $16.95 
Convert to 20.50 Me., and A M.1 (See 
CQ Sept. 58). 
IO Channel. pushbutton tuning or con- 
tinuous tuning. Complete with speaker, 
tunes. squelch. 

12 or 24V Dynamotor for Above 
Exc. Used 54.25 Brand New $5.50 
BC-6q a me as aboya except 27 to 38.9 $23.50 
Mc. Used 
Brand New $27.50 

AC POWER SUPPLY FOR BC603, 683 
Interchangeable. replaces dynamotor. Has On -Off 
Switch. NO RECUR. CHANGE NEEDED. Provides 220 
VOC ® Si, Ma. 24VAC O 2 Amps........ 510.49 
CoC plete 240 -page Technical Manual for B i393 

B C -604 TRANSMITTER- Companion unit for 
BC -603 Rcvr above. With all tubes. 
BRAND NEW $10.95 
B C -884 TRANSMITTER- Companion unit for 
BC -683 Rcvr above. Complete with all tubes. 
Like NEW $7.95 
BRAND NEW $12.95 
POWER SUPPLY for BC -620, 659, available for 8, 
12 or 24 Volts DC. Specify $8.95 

BC -659 TRANSMITTER & RECEIVER 
27 to 38.9 Mc. F.M. Two preselected channels crystal 
controlled. 5 to 10 watts. Complete with $11.95 
speaker, tubes. Exec. Used 
Less tubes. exec. used 57.95 
Antenna for BC -650. Telescoping 20- to 8- Ft.....$2.95 

WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY 

3 
t 

Hour. 
í6 x 2Á9 

BRAND 
Uses StandardElectrI- 13/ - 

lyte Only $2.95 

2 VOLT BATTERY "PACKAGE" 
1 -2V. 20 Amo. Hr. Willard Storag¢e 

Battery. Model 1120 -2. 3" x 4^ 
St " high......... .. .$2.79 

1-2V. 7 prong Synchronous Plug-in 
Vibrator 1.49 

1-Quart Bottle Electrolyte (for 2 
1.45 

ALL 
cells) NMI 65.45 Combination Price 6 
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NEW FROM HOWARD W. SAMS 

"From Tinfoil to Stereo" 
The Evolution of the Phonograph 

by Oliver Read 
& Walter L Welch 

Here is the most corn[ -, 
píete history of the 
phonograph ever writ- 
ten -from the use of 
tinfoil to the revolu- 
tionary stereo record - 
the whole exciting 
story of the men and 
events responsible for 
the development of the 
phonograph! 

You'll be fascinated by this masterful ac- 
count of the evolution of the phonograph. 
Covers euerything: man's earliest dreams of 
imitating sound; the Edison tinfoil phono- 
graph and the development of the earliest 
prototypes; the patent struggles; the devel- 
opment of cylinders and discs; the coin -slot 
phonograph; the introduction of the internal 
horn; the beginnings of radio and its con- 
tribution to recording and reproduction; 
sound pictures and the phonograph; the 
war of the record speeds; growth of com- 
ponent systems; tape vs. discs -right down 
to today. Includes dozens of rare photo - 
graphs. A wonderful book for every hi -fi 
enthusiast and phonograph connoisseur. 
576 pages, 6 x 9 ", fully $995 illustrated. Only ....... . 

MORE NEW SAMS BOOKS 

"101 Ways to Use Your Ham 

Test Equipment" 
by Bob Middleton 

A practical "how- to- do -it" 
book for amateur radio oper- 
ators and service technicians 
who specialize in the repair of 
ham radio equipment. Gives 
concise applications for grid 
dip meters, antenna imped- 
ance meters, oscilloscopes, 
bridges, simple noise gener- 
ators and reflected power 

meters. Each use is clearly described, with full data 
on connections required, proper test procedures 
and evaluation of results. 144 pages; 5M x $fjf00 
8M "; illustrated. Only LL 

Atz 

"Servicing Hi -Fi and FM in the 
Customer's Home" 

by Milton S. Kiver 
Describes a wide range of quick, 
easy test methods for hi -fi 
amplifiers, AM -FM receivers, 
record changers, turntables 
and tape recorders. Includes 
several unusual new methods, 
such as the use of an AM de- 
tector probe to trace FM cir- 
cuits. Methods are selected 
for their quick, practical appli- 

cation and their ability to locate actual and poten- 
tial trouble spots in hi -fi equipment. Indispensable 
to anyone interested in servicing hi -fi. 
176 pages; 5M x 8M "; illustrated. Only.... $295 

HOWARD W. SAMS & CO., INC. 

Order from your Sams Distributor today, 
or mail to Howard W. Sams 8 Co., Inc., Dept. B-10 
1720 E. 3811, Sf., Indianapolis 6, Ind. 
Send me the following books: 

"From Tinfoil to Stereo" (EPR -1) 
O "101 Ways to Use Your Ham Test Equip." ITEM -6) 
O "Servicing Hi -Fi in the Customer's Home" (SHK -1) 

f enclosed. O Send Free Book List 

Name 

Address 

City Ione Stole 

L a .. (outside U.S.A. priced slightly higher) m s J 
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NOTEWORTHY developments this 
month include the fact that the im- 

pact of the manufacturer -propelled 
campaign to "Buy American" is being 
felt on the service level and another 
fact that is something of an oddity : two 
highly regarded officials of an impor- 
tant east -coast association have re- 
signed their offices -to the satisfaction 
of their supporters. 

The latter puzzler obviously needs 
further clarification -so we'll hold you 
in suspense for a while. As to the first 
point, association officials are far from 
showing the unanimity expressed by 
the EIA in urging a virtual boycott of 
Japanese (and other foreign -made) 
electronic products to preserve the 
American economy. The "Hoosier Test 
Probe," organ of IESA of Indiana, says, 
"If the American standard of life is to 
be maintained, each of us must do our 
part. That foreign car or truck you 
purchase tends to steal pay from your 
customer, the auto worker. Likewise, 
when you sell foreign -made products to 
your customers, that many sales are lost 
to American business." Note is taken 
of the argument that the domestic 
economy, if it is forced to compete 
against other economies with lower 
standards of living, runs the risk of a 
similar lowering. 

The Electronic Assn. of Mo., in its 
"TEAM News," does not take a final 
stand on the issue, but does note the 
existence of arguments on the other 
side of the fence. It points out the pos- 
sibility that it may be important for 
us, in our own interests, to give needed 
support to the economies of other coun- 
tries by acting as their customers. The 
healthy stimulus that outside competi- 
tion can provide is also mentioned: 
"U. S. manufacturers talked vaguely 
for ten years or more about the 'corn- 
ing' vest pocket radios. Only since 
foreign competition has put a burr 
under their tail have U. S. manufac- 
turers made any effort to build them 
. .. Small, economical, foreign cars also 
pointed out a potential market which 
American motor car builders had ig- 
nored." 

Another interesting point in this dis- 
pute is the ambiguous position in which 

some domestic manufacturers find 
themselves. On the one hand, they urge 
that finished products brought in from 
abroad be shunned in favor of their 
own competitive merchandise. On the 
other hand, how many of them are 
using foreign -made components (tran- 
sistors, capacitors, etc.) in their "Amer- 
ican- made" units ? Like "TEAM 
News," we have no final answer. 

Resignations in ESFETA 
New York's Empire State Federation 

has seen the resignation, in rapid suc- 
cession, of two high- ranking officers : 

Bob Larsen, president, and George 
Carlson, secretary. While both have 
been very active, neither action reflects 
strife within ESFETA or a weakening 
of that organization. Larsen was simul- 
taneously serving as president of 
ESFETA and of its local affiliate 
(RTGLI) on Long Island. In addition, 
he is now devoting most of his efforts 
to what he considers the most impor- 
tant project before the service industry 
in his state; the development of an 
acceptable licensing law that will have 
a good chance of being passed by the 
state legislature and the maintenance 
of close contact with state officials to 
the end that such a law will indeed be 
passed. Feeling that he could not do 
full justice to all three responsibilities 
at once, he let the ESFETA presidency 
go. 

George Carlson has dropped out for 
somewhat similar reasons. His election 
as NATESA's eastern secretary left 
him with too much for one man. 

Newly elected ESFETA officers in- 
clude Iry Toner of Buffalo, president; 
Bob Henderson of Long Island, vice - 
president; O. Capitelli of New York 
City, recording sec'y.; and Mel Cohen 
of northeastern New York, correspond- 
ing sec'y. 

NCFEA Technician Training 
The North Carolina Federation of 

Electronic Associations, in cooperation 
with the State Educational Depart- 
ment, is in the midst of an extensive 
campaign to make sure that TV service 
technicians are adequately trained and 
to issue cards to those found qualified. 

Ed Kemp of NCFEA 
(right) issues certifi- 
cation card to Joseph 
Warren. On hand 
are Kenneth LaRue 
(left), NCFEA head. 
Bruce Roberts, a di- 
rector of education 
program, and instruc- 
tor Jim Hornaday. 

ELECTRONICS WORLD 
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Any full -time service technician may 
take a qualifying test on a voluntary 
basis. If he passes (he may try a second 
time, if he fails the first test) he re- 
ceives a card certifying him as a "TV 
serviceman." If he cannot pass, he may 
enter a "journeyman" course of in- 
struction, following the successful 
completion of which he receives the 
card. 

There is also an advanced course, in- 
cluding color TV. Successful comple- 
tion entitles the student to a card 
certifying him as a "TV technician." 
The cards are expected to help the 
public identify competent men and also 
assist those who may be seeking em- 
ployment or employees. North Carolina 
technicians interested in the program 
should contact local Directors of Voca- 
tional Education or L. L. Leathers, 
chairman of the NCFEA Educational 
Committee, 221 Southerland St., Dur- 
ham, N. C. 

Miami Robbery 
With the onset of the winter season, 

a new wave of break -ins and thefts is 
striking the Miami area, as it did last 
year. George's Radio & TV Hospital 
of that city suffered a loss of about 
$4000, only part of which was covered 
by insurance. The thieves chose Satur- 
day night to break into the back door, 
pull up a truck, and make off with an 
extensive stock of new car radios, a 
tube caddy, test equipment, and elec- 
tric drills. 

Similar waves of thefts, giving the 
appearance of systematic technique, 
have occurred in parts of Indiana, 
Texas, and other areas of the country. 
TV receivers are also taken on these 
forays, many of the sets belonging to 
customers. The thieves have been 
showing quite a bit of judgment in the 
value of the equipment they have 
been taking or leaving behind. The up- 
trend in robberies gives greater ur- 
gency to the demands by service asso- 
ciations that set manufacturers begin 
stamping serial numbers and other 
identifying markings in such a way 
that they cannot be removed easily. 
The present difficulty in tracing stolen 
equipment encourages highjacking. 

Service Fees 
President Lou Ristau of TSA of 

Northeastern New York is urging the 
recommendation of a minimum fee of 
$5.50 for a service call. He gives some 
impressive statistics to show that any- 
thing less must be unprofitable. Some 
west -coast groups are urging minimum 
fees of $7 and $7.50. 

ARTS Officers 
The last semi -annual meeting of 

Associated Radio and Television Serv- 
icemen, Chicago, Ill., voted in a new 
slate of officers as follows: Joseph 
Ehlinger, chairman; Harold Mueschen, 
vice -chairman; Yuki Minaga, secre- 
tary- treasurer; and Delmar Kotrba, 
sergeant -at -arms. Carried over from 
last year were Anthony Mallin as his- 
torian and Stephen Jacyna as press 
representative. 

February, 1960 

Service Technicians! YOU EARN MORE... 

YOU RATE with the public when you own 

the PHOTOFACT® service data library! 

"Sams PHOTOFACTS are as im- 
portant to my shop as the instru- 
ments I use. Sams are a must in 
an up -to -date service depart- 
ment." 

-Louis Michael 
Aliquippa, Penna. 

YES, if you are one of the thousands of 
owners of a complete PHOTOFACT 
Service Data Library, you are enjoying 
maximum earnings. It's inevitable, be- 
cause no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily - 
EARN MORE, DAY IN AND DAY OUT... 

Moreover -as the owner of a com- 
plete PHOTOFACT Library, you know 
your customers' sets best. You can 
actually show each customer you have 
the PHOTOFACT Folder covering his 
very own set. Result: You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you... 

BIG NEW PLUS! 

get the 
details 

If you now own a 
PHOTO FACT Library, 
you can apply for 
membership in the 
powerful new "PEET" 
program, designed to 
build prestige and 
business for the Serv- 
ice Technician who 
qualifies. Ask your 
Sams. Distributor for 
the "PEET" details, or 
mail coupon today! 

r 

í 
HOW TO STAY AHEAD... 
Today, the truly successful Serv- 
ice Technicians are those who 
own the complete PHOTOFACT 
Library, who can meet and solve 
any repair problem- faster and 
more profitably. And these men 
keep ahead because they're on a 

Standing Order Subscription with 
their Distributors to receive all 
new PHOTO FACTS as they are re- 
leased monthly. 

For PHOTOFACT Library Easy - 
Buy Plan details and Standing 
Order Subscription, see your 
Sams Distributor today, or write 
to Howard W. Sams... 

HOWARD W. SAMS & CO., INC. 
1724 E. 38th St., Indianapolis 6, Ind. 

O Send me full details on the new "PEET" Program. 
Include full information on the Easy -Buy Plan and 
Free File Cabinet deal. 

O I'm a Service Technician: D full -time; O part -time 

My Distributor Is' 

Shop Name 

Attn 

Address 

City Zone State 
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S- T- R- E -T -C -H YOUR BUDGET WITH BARGAINS FROM PRE -SELECTED SURPLUS 

RECEIVERS AND TRANSMITTERS 
RCA NAVAER ARID RECEIVER. 195.9,050 be continuous 

in 
bands. AM s erbet. Voice 

°1 
Six tubes 

include RF and 2 IF. Exc. tond. with 24v 514.95 
dynmtr. 30 lbs fob Los Angeles J 
CAT. 5C3 is schematic for ARB, alignment chart, in- 
structions for 12v or 115v, 80 cy conversion 
Postpaid $3.00 
SCR -522. 2 -meter r r and separate rate emir. clean 
new, with all tubes, mounted in rack case 100 -156 
me AM, 4- channel, crystal control. 60 lbs 511 
FOB Los Angeles aY 
CAT. 16C3 is the original schematic above 

for ve , 

with 
AC parts list, I.F., xtl formulas, instructions 

2- -meter UseIYand for. putting 
amt.. on tuning, xmlr 

0 6 meters. 
use, '^ on or on 50.00 

NAV AER R7-18/ARC-1 10 channel xll-controlleaslAuto- 
tune xmtr- recur, 100 -156 me. Liken with all tubes. 
some schematic, and adjustment 6 operating - 

st uections. FOB Copus Christi. Texas. $49.50 Never before at only 
NAVY MAR. Rev.xmtr AM voice and rncw, 225.390 m 
tunes down to 220 mc. 10-channel /al-controlled Auto - 
tune. 12 watts to antenna. Input 12/24/115/230 vdc, 

115/230 v, 80 cy. Complete with modulator, uni- 
versal al power supply, all tubes, all plugs, antenna, Dal 
Or 

tune 
er and reprint of the schematics and operating and 

tune-up instructions. Excellent condition, $49150 
fob Hartford, Conn., only 
MAR antenna only. FOB Los Angeles $7.95 
MAR xtl oven only. FOB Los Angeles $7.95 
MAR booklet only described above. 22 pages plus 4 
big pullouts. Postpaid $5.00 
SPEECH AMPLIFIER /PWR SUPPLY for 100 watt amt.. 
No splatter. AGC holds 30 watt AF output to +S % for 
Fpat blast of 4.78% above the 90 %-modulated level. 
or dyn. or bon mike. Has keyed 1 kc tone o 

115 1 ph 50 /80 cY power supply has mercury-vapor 
3C23's and 2 blower-cooled ten. tack.: ̀  furnishes 

adsal5b c ß7 ma: 
2 cdd jatbe -150 va /2A. With schemats 

and 

ACC- adjust. instructions. 
FOB Milpitas, Calif.. all for only $29,95 
Same as above but less the tubes $14.95 

TEST OSCILLOSCOPES READY TO USE 
TS- 34 /AP. Portable, but with magnifying lens. same 
as S" screen. Ir addition to the 10.50.000 cy, inter- 
nal variable -rate sweep, it can be triggered by i 

ing pulses, with sweep choices f S. 50, or 250 u-secs. 
duration. In carrying case. With 16 -page booklet. 
Flat 11 cy to 31/2 me. Clean used, checked $49.50 OK. 40 lbs fob Los Angeles O V 
SAME, but brand new, with all cords $69.50 
TS- 344/AP. No carrying case. Same as above except 
that the triggered sweeps can be v ried 41/s-S, 20-50, 
ana 120 -280 u Used, but checked out $69.50 
and guarantee! same as new 
DUMONT 2241. 5" screen. X, T, and 2 amplifiers. 
With reprint of the instep book. Used but checked out 

rad 75 lbs fob Los Angeles. $19,50 
A rare buy at only 

SIGNAL SOURCES, AUDIO TO L -BAND 
400 CV 2 001 %. Am. Time Prod. tuning -fork -driven 

tooscillator chassis with 2 6AÚ6 tubes. Testen and ready 
use upon application of 150 vac, 20 m and 6.3 v 

600 via. With schematic. lbs. Tested 6 $31.50 
guaranteed, fob Los Angeles 
MODEL 400.A. Above chassis mounted into neat benen 

used unit with 115/230 v. 5O /6O cy pwr sply, VRISO 
regulator, 696 gain-controlled output, á randy bench 
62 0 -390 v. 120 ma, plus 6.3 vac, 4A. brought out 
to front.pnel posts. Ready to plug in and 

$91.50 use. ill /schematic. 24 lbs fob Los Angeles. 
1000. 500, 250, 125, 6 62t/ cy., 2 .02 %. Am. Time 
Prod. fork o e. & binary countdowns, ready to u upon 

bapplication of 250.300 vac, 3 ma, ana 6.3 vac, 2.1 A. 
orn n at front panel of the .400 -A unit described 

above. New ana guaranteed. With schematic 519.50 
and waveform pies. 4 lbs fob Los Angeles.. 
NOTE: The precision fork in ach of the three units 
described above is orth over $100.00! 
MEAS. CORP. MODEL 79 -11. Pulse 6 So. -Wave Genera- 
tor. Rrana new, /amer. book, in original packing. 
Can °pulseBmOodulate0 an external 

adjustable soue °úvÌ e 
each. 

synched to an e=ternal sine source. 40 !be $91.50 
fob Harrisburg. Pa. Only 

FM mi Iter 1.9.4.5 and 19 -45 mc. $39.50 
Guaranteed OK. FOR Los Angeles 
NAVY LM. 125.20,000 ke 2 .Ol %, AF modulation. 
Combination heterodyne -type free. ter & signal gen 
erator. Crystal calibrated. Yeu build simple 

$L09.50 Power supply. Guaranteed 0K. FOB Los Ang. V O 

me. 
.I Similar 

FOB Los Angeles $99.50 
me as above, but less the calibration book...559.50 

MEAS. CORP. MODEL BO Microvolter, 2.400 m 
tifisa OK by standards Lab. $299.50 FOB Los Angeles V 
NAVY LAX Microvolter, 71/2-330 me in metal case 
for low leakage. Certified. 
FOB Los Angeles $149.50 
NAVY LAF Microvolter 90 -600 mc, certified $69.50 
by Standards Lab. FOB Los Angeles 

NAVY LSE Microvolter 520.1300 mc. Brand $119.50 original pack. FOB Charleston. S. C.. sl sl 
Includes many Tech Manuals. Add 25e for chart ex- 
plaining AN Nomenclature. Example of new listings: 
AN /ARC -1 Scheib., tune -up operation $2.00 

OTHER LABORATORY EQUIPMENT 
TS- 148 /UP Spectrum Analyser 8470 -9630 $299.50 me. Certified. 50 lbs fob Los Angeles.... ói.1 J 
B ALLANTINE 220.A decade 

a 
mplifier steps p v ry low 

ac voltages (10450,000 Y) by l0X or 100X (22%) 
so they can be measured by ordinary meters. $49.50 
New, fob Los Angeles 
1 -177 dynamic mutual onductance tube tester. used ex- 

cellent, checked out and guaranteed. with 20 -page SI/2" 
x 11" booklet which is ompilation of the tech manual. 
schematic, diagram for Socket Adapter MX-949/U, and 
all tube data to March, 1957. 
FOR Los Angeles $29.50 
DATA BOOK described above, 
postpaid $5.00 
AUTOMATIC TUBE CHARACTERISTIC PLOTTER. A con- 
sole unit which visually plots all vacuum.tube param- 
eters on a test oscilloscope. Made at cost of 575.000.00 
by the Naval Ordnance Lab and written up for an I.R.E. 
presentation. Excellent condition, $1995.00 fob Silver Spring. Md 

COND. PROD. CO. PS30 -1M60 miniature bench power 
supply, 0. 32.000 vac th 1% ripple. Input 118v 

cy to fil. ori, and 0 -118 v. 60 Cy to plate $59.50 
pri. Certified 
KAY MEGAHODE power supply. $129,50 certifies 
AN 'POR -BC Radiac set measures Beta 6 Gamma radia- 
tion on scales, 0 -500 MR /hr. 
Excellent cond., Fob Los Angeles $49.50 

9 
TS- 250 /APN Test Set, $19.50 
like new Ost tr 

VISUAL RECORDERS AND THEIR AMPLIFIERS 
PNOTRON F2. 2 -pen portable electric -writing der. 
Galvanometers are 1500 ohms, 1.1 /volt ̀  Chart 
speeds 5/25/125`mm /sec. Certified, 

m m 

fob Lo. Angele. $119.50 
B RUSH L -202. 2 -pen ink -writing portable order has 
specs like above plus extra-slow chart speed. $199.50 Certified. fob L.A 
B RUSH 1- channel dc amplifier, certified, $19.50 
fob Los Angeles 
SOUND APPARATUS FR -1 is standard 5 -- roll -chart 

lt d 19" rack /panelamount with a differen- 
tial amplifier operating the pen's ° motor. A high - 

seped,, voltage- sensitive device. At nsitiv,ty 
tting. less than 1 u volt applied to the 

max. 
terminals 

will drive the pen clear across the chart. Chart speeds 
6 " /l2" per minute. Chart motor is reversi- 
ble. Certified condition. fob Los Angeles.. $249.50 
RADIO FREQ. LAB. (Navy 50214) dc amplifier in 19" 
rack/panel mount. Brown chopper references, batteries 
calibrate. Very high gain. Certified. 
FOB Los Angeles $99.50 

CONSTANT -VOLTAGE TRANSFORMERS 
SOLA 30808. 500 VA. 60 cy. 95 -125 v in, 115 v 
2 I% out. Certified. 
FOE lys Angeles. only $49.50 
SOLA 30710. 2 KVA. inputs: 95 -125 0, 190 -250 v, 
50 c or 90 Y. Output always 115.0 v 2 1% from 

` 
0 -17.4 mps. an use a step -down. New. $141150 
FOB Harrisburg. Pa. 

GE. 2.3 KVA. 57-63 cy, 100 -133 v 
' 

n, to link- switch 
selected 113 /115 /117 v 2 2% out. New. $49.50 
594 lbs fob Seattle. Wash FO s 
UTOMATIC- TURNING POWERSTAT 1 KVA stabiliser. 
Sensed output drives servo motor. Select 100 -120 v out 
for 90.130 v line variations. 50/60 cy. $125.00 
Metered. No harm. diet. FOB El Paso. Tex. 

TIME PAY PLAN 
Purchases 

balance 
int12tmoShly. 33 

is 
more. 

each Bu% %fdown Y payments fa your 
Purchase total. Send 

monthly 
0 moo tax Of PPtitible) 

en year order. 

SCHEMATICS /CONVERSIONS, SURPLUS GEAR 
List G. NEW! send long stamped addressed envelope. 

California Buyers Add 4% Sales Tax 

R. E. GOODHEART CO. P. O. Box 1220 -A BECALIFO NIALS. 

TAPE RECORDERS 
HI -FI COMPONENTS 
SLEEP LEARN KITS 

MERITAP UNUSUAL 

Or 
in 

Low Cost, high Quality VALUES 
recordig tap., in bones FREE 

1960 Catalog 
DRESSNER, 69.02 RA, 174 Si, Flushing 65, N.Y. 

ENV MAIL ORDER HI -FI 
reliable source and be :cured of pper('t 

from one 
delivery. 

Carton make. delivery from NY stock on most 
Hi -Fi, Recorders and Tape within 24 hours. SEND 
US A LIST OF YOUR HI -Fl REQUIREMENTS 
FOR OUR WHOLESALE QUOTATION and our 
FREE wholesale catalogue. 

CARSTON STUDIOS 
125 -TO East 88 St. New York 28, N.Y. 

130 

HI -FI RECORDING TAPE 
FREQ. RESPONSE 30 -15 KC. 

10 DAY MONEY BACK GUARANTEE 
3 10 25 

1200' Acetate, each $1.29 $1.17 $ .99 
1800' Acetate, each 1.79 1.59 1.45 
1900' Mylar, each 2.09 1.99 1.85 
2400' Mylar, each 3.29 2.99 2.75 
Any assortment permitted for Quantity discount. 
Add postage -15C per spool -25 or over 100. 

IN STOCK -Ni -Fi under mfg.. e--A. R., 
Bell, , Dynaco, E.V. EicFilot,ESL, 

L Fisher, 
Shure, Thorens, Univ. Wallensack 6 many. many 
other components 6 Tape . send for 
low. low mail Quotation. "We Guarantee 
to Save You Money. Wholesale catalog free. 

HI- FIDELITY CENTER 
1799 -E 1st Ave. New York 28, N. Y. 

RCA TUBE TYPES 
RCA, Electron Tube Division, Com- 

mercial Engineering, Harrison, N. J., 
has issued a revised edition of its list 
of preferred tube types for new equip- 
ment design. A free copy of this pam- 
phlet, No. PTL -501G, may be obtained 
from the company on request. 

This revised and expanded list cov- 
ers entertainment types, including TV 
picture tubes; vacuum types for r.f. 
and a.f. power applications; vacuum 
types for pulsed -power applications; 
"Special Red," voltage -regulator, glow - 
discharge, and computer types; thyra- 
trons, power rectifiers, oscillograph 
tubes, storage tubes, phototubes, and 
photoconductive cells; broadcast cam- 
era and television studio types; and 
industrial television types. 

NEWARK ELECTRIC CATALOGUE 
Newark Electric Company, 223 West 

Madison Street, Chicago 6, Ill., is now 
distributing its new "1960 Industrial 
Electronics Catalogue," No. 70. Free 
copies of the catalogue are available 
through the firm's branch at 4747 W. 
Century Blvd., Inglewood, Calif., or at 
the main office in Chicago. 

Geared specifically to the industrial 
user, the catalogue features wide range 
of quantity price breakdowns. The en- 
tire book is fully illustrated and con- 
tains comprehensive descriptions of all 
listed items. A separate "Product" and 
"Manufacturer" index facilitates easy, 
faster reference to any specific item 
listed. 

SWITCHING TRANSISTORS 
Sylvania Electric Products Inc., 1100 

Main Street, Buffalo 9, N. Y., has pub- 
lished a new booklet entitled, "Medium 
and High Speed Switching Transis- 
tors." Copies may be obtained direct 
from the company. 

The 24 -page booklet lists maximum 
ratings and electrical characteristics 
for all p -n -p and n -p -n medium and 
high speed types in the firm's switching 
transistor line. It also contains nine 
transistor switching time measurement 
circuits, diagrams illustrating mechani- 
cal specifications and connections, and 
a section on transistor switching time 
requirements. 

SERVICING TRANSISTORS 
CBS Electronics, 100 Endicott Street, 

Danvers, Mass., is making available a 
new bulletin entitled, "Servicing Tran- 
sistor Equipment." It may be obtained 
through the firm's transistor and tube 
distributors or direct from the com- 
pany's Information Services. 

Written by Robert "Bud" Tomer, the 
bulletin recommends tools and equip - 

ELECTRONICS WORLD 
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Get Rad-Tels First Quality 

Brand New 
TUBESBETTER 

THAN 

OFF! 
GUARANTEED ONE FULL YEAR 

ON USED AND ; "PULL OUT" TUBES ! 

EACH TUBE INDIVIDUALLY AND ATTRACTIVELY BOXED! 
Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price 

..OZ4M .79 4BA6 .51 __6AN4 .95 6CD6 1.42 _1AX2 .62 _4BC5 .56 6AN8 .85 _6CF6 .64 
_1B3GT .19 4BC8 .96 _6AQ5 .50 _6CG7 .60 _1 DN5 .55 _4BE6 .54 _6AR5 .55 . 6CG8 .77 
_1G3 .13 _4BN6 .75 _6AS5 .60 _6CM7 .66 -113 .73 _4807 .96 _6A76 .43 _6CN7 .65 _1K3 .73 _48S8 .98 _6AT8 .79 6CR6 .51 _116 1.05 _4BU8 .71 _6AU4 .82 6CS6 .57 
_11A6 .69 4BZ6 .58 __6AÚ6 .50 6CU5 .58 
_1LC6 .79 -4BZ7 .96 6AU7 .61 _6C1.16 1.08 
_11N5 .59 _4C66 .59 _.6AÚ8 .87 . 6CY5 .70 
__1R5 .62 4CS6 .61 _6AV6 .40 6CY7 .71 _1 S5 .51 40E6 .62 _6AW8 .89 60A4 .68 _1T4 .58 _4DK6 .60 _6AX4 .65 __60B5 .69 _1U4 .57 _4DT6 .55 __6AX7 .64 . 6D E6 .58 _1U5 .50 . 5AM8 .79 _68A6 .49 _6DG6 .59 

1X28 .82 5AN8 .86 _6BC5 .54 _6006 1.10 
2AF4 .96 5AQ5 .52 -6BC7 .94 _61375 .76 . 

_2BN4 .60 5AT8 .80 -68C8 .97 -6DT6 .53 
_2CY5 .71 5BK7A .82 _6606 .51 6EU8 .79 

3AL5 .42 _5607 .97 _6BE6 .55 _6EA8 .79 
_ _3AU6 .51 ..56R8 .79 _66F6 .44 _6E98 .94 
_3AV6 .41 _5CG8 .76 _68G6 1.66 6H6GT .58 
_3BA6 .51 -5C18 .76 _6BH6 .65 -615GT .51 
_3BC5 .54 5EA8 .80 _6BH8 .87 -616 .67 
_3BE6 .52 _5EU8 .80 __6816 .62 _6K6 .79 
-3BN4 .63 -5J6 .68 _6BK5 .80 6S4 .48 
_3BN6 .76 _ _5T8 .81 _68K7 .85 __6SA7G7 .76 
-3B1.18 .78 _ _5U4 .60 _681.7 1.00 -6SK7GT .74 
_3BY6 .55 _ _5U8 .81 _68N4 .57 _6SL7 .80 
..3BZ6 .55 _ _5V6 .56 _68N6 .74 _6SN7 .65 
-3C86 .54 _5X8 .78 _6805 .65 -6SQ7 .73 
_3CF6 .60 _5Y3 .46 _6BQ6GT 1.05 _674 .99 
_3CS6 .52 _6AB4 .46 _6807 .95 _6T8 .80 
_3CY5 .71 _6AC7 .96 -6Bß8 .78 _6U8 .78 

3DE6 .62 6AF3 .73 _6BS8 .90 _6V6GT .54 
-30K6 .60 _6AF4 .97 _6EU8 .70 -6W4 .57 
_30T6 .50 _6AG5 .65 _68Y6 .54 __6W6 .69 -305 .80 -6AH6 .99 -6BZ6 .54 _6X4 .39 
_3S4 .61 6AK5 .95 _6BZ7 .97 ..6X5GT .53 
_3V4 .58 _6AL5 .47 __6C4 .43 _6X8 .77 
-4A1.16 .54 __6AM8 .78 _6C86 .54 ..7AU7 .61 

YOU CAN RELY ON RAD -TEL'S SPEEDY ONE DAY SERVICE! 
Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price 

_7A8 .68 12AU7 .60 _ _12D L8 .85 _17L6 .58 
_786 .69 12AV5 .91 _ _12D M7 .67 _17W6 .70 
-7Y4 .69 12AV6 .41 _12006 1.04 _19AU4 .83 
. 8AU8 .83 -.12AV7 .75 _12DS7 .79 _19BG6 1.39 
-8ÁW8 .93 _ _12AX4 .67 _120Z6 .56 _19T8 .80 
-8805 .60 _12AX7 .63 _12EL6 .50 _21EX6 1.49 
_8CG7 .62 12AZ7 .86 _12EG6 .54 25AU4 .87 
__8CM7 .68 _12B4 .63 12EK6 .56 _25806 1.11 
..8CN7 .97 __12BA6 .50 _12EZ6 .53 25C5 .53 
_8CX8 .93 __12B06 .50 _12F5 .66 _25CA5 .59 
_8E08 .94 _12BE6 .53 _12F8 .66 25CD6 1.44 
_10DA7 .71 129E6 .44 _12FM6 .45 _25CU6 1.11 
_11CY7 .75 _12BH7 .13 _12K5 .65 -250116 1.42 
-12A4 .60 12BK5 .70 _12SA7M .86 _25EH5 .55 
_12A85 .55 _1281.6 .56 _12SK7GT .74 _25L6 .57 
_12AC6 .49 _12806 1.06 _12SN7 .67 25W4 .68 
-12A06 .57 12BY7 .74 _12SQ7M .73 _25Z6 .66 
_12AE6 .43 _128Z7 .75 12U7 .62 _35C5 .51 
_12AF3 .73 12C5 .56 -12V6GT .53 _35L6 .57 
_12AF6 .49 _12CA5 .59 _12W6 .69 35W4 .52 
..12A16 .46 12CN5 .56 _12X4 .38 _35Z5GT .60 
_12AL5 .45 _12CR6 .54 17A X4 .67 __50B5 .60 
..12AL8 .95 _12CU5 .58 _171306 1.09 5005 .53 
_12AQ5 .52 -12CÚ6 1.06 _17C5 .58 50D C4 .37 
_12AT6 .43 _12CX6 .54 _17CA5 .62 _50EH5 .55 
__12AT7 .76 _12065 .69 _17D4 .69 -50L6 .61 
-12AU6 .50 _ _120E8 .75 _-17D136 1.06 _117Z3 .61 

i 

Brand New JAN 3BP1 
Cathode Ray Tube 
6.3v Deflect. Sensit. 
Five X 5BP1- Electrostatic 
Focus & Deflection 

945 
each 

Use This As Your Order Blank 
Rad.Tel Tube Co. 55 Chambers St. 

NAME 

ADDRESS 

Newark, N. J. 

RADTEL TUBE CO. E.: 

55 Chambers Street 
Newark 5, N. J. 

Mitchell 2 -3147 
NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO. . SPEEDY ONE -DAY SERVICE TERMS: 25% deposit must accompany all orders, balance C.O.D. Orders under $5. $1 handling charge. Subject to prior sale. All shipments F.O.B. Newark warehouse. No C.O.D.'s outside continental U.S.A. 
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************ 
KEEP CANDEE HANDEE. 

* 
* 

* 
* 
* 
* 

* 

MODEL 84 MEASUREMENTS CORP. 
SIGNAL GENERATOR 

Frequency 300.1000 MC In on band. Individ- 
Aually calibrated direct reading dials. Frequency 

ccuracy w 0.5 %. Output voltage ntinuousie 
variable from 0.1- 100.000 microvolts. Output 
impedance 50 ohms. Modulation 0.30 %. Choice 

11 400. 1000. 250 cycles. Pulse frequency 6d- 
00 ke. in three ranges: 60.1.000. 000. 10.000: 

and 6 000 -100.000 lses per second. Power 
simply 117 V.. 50/00u cycles. ` Dim.: 13 x 26 
121/0 Approx. ship. wt. 160 lbs $149.95 
Excellent. Checked out 
AS IS. Not checked ut $100.00 

LP -5 SIGNAL GENERATOR 
MFreq. 9.3% (extended rl ° 'utlxImp. l0 
ohms. Amplitude modulated. 

Output 
With $195.00 

power supply. Excel. Checked out. 

* TS -182 ATTENUATOR SYNCNROSCOPE 
Calibrated! This unit also serves as 150-240 M 
Receiver AND a Signal Generator. Built in 115 t 

7c power supply. Measures peak RF power to 
KV. Sig. generator built in. $19.95 * excellent 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

APN -1 FM TRANSCEIVER 
420 -460 Mc. Comp). with tubes. }.5c. Ea. $2.9S 
Save by buying two for $5 00 

BC -603 FM RECEIVER 
This Special Re -run By Popular Demand! 

20 -27.9 MC. 10 push- buttons for channel s lee 
Mon. Continuous tuning. Squelch circuit. Coln. 

tor..) THIS IS BRAND NEWeANDyONLY $9I 95 
Two for $18.95. 
DM -34 12 v. DYNAMOTOR for above $3.95 

APR -1 RECEIVER 
a Just removed from aircraft you know It's 

good! Has self -contained 110 V. 60 cycles 
supply. Input 110 V. 00 cYe. Exeel 

P"YG.IN TUNING UNITS FOR ABOVE: 
522.50 

TN -1, 38 -90 Me 15.00 
TN -2, 80 -300 Me 15.00 
TN -3. 300 -1000 Mc 19.9$ 

AN /APA 38 PANADAPTOR 
115 VAC. Single phase. 400 -2700 cycles. 30 
Mc. adaptor. Approx. 

r 
9C 

prox. 10 Mc. band width. For con- 
version dope. see July /59 C.Q Mag- 

$1A zine.. Excellent d .D .lit 
NEW TS -13 HANDSET Ea. $3.95: Two for $6.95 

YOU GOT ITI WE WANT ITI LET'S DEAL? 
We're paying top $5$ for GRC -9: PRC -6. 8. I * 
-0. 10: GN -58A: All elect. test equip. 

BC611 HANDIE- TALKIE CHASSIS * 
Crystal controlled. 3 -0 Mc. Brand m 

w. 
Boxed. 

WITH antenna. less tubes. crystals. $6.95 1l'. coils. Only 

APX -6 TRANSPONDER * 
A midget warehouse of parts! Blowers. three 
Veeder -Root counters. I.F. trips. ity, r 30 cnuAT 

ONLY 
tube. Good $14.95 

con 

d. A STEAL 

BC -733 RECEIVER 
V 

.l r 
lei 

A sputnik tracker -see C.Q. Magazine Oct /59 for 
conr ion. VHF. 10 tubes. 0- channel, crystal 

trolled. Freq. 108.3 -110.3 Me. Dual 
$65 filter range. Excellent condition i 

R- 4A /ARR -2 RECEIVER * 
234.258 Mc. 11 tubes. UHF, tunable receiver. See 
Aug /59 C.Q. Magazine for conversion. a 9.0 * 
Excellent cond. TWO for $5.00. Each Of sUU 

FAMOUS Q S'ER RECEIVER 
190 -550 kc. Excellent. With tulles $9.95 

SCR -522 TRANSCEIVER 
4- channel 

meters. 
controlled. 100 -158 Mc. 

Ideal for 2 eters. Complete with $1.1 eG le 
tubes. Excel. .F LL iw 

* All Items FOB Burbank, Calif., subject to 
prior sale. In Calif. add 4 %. MM. order ;3.95. 

J. 1. CANDEE CO. D.pt. R 

* 509 No. Victory Blvd.. Burbank. Calif. 5t 
* Phone: Victoria 9.2411 e. * ************ 

* 
* 

* 
* 
* 
* 

* 

* 
* 

* 
* 

* 
* * 
* 
* 
* 
* 
* 
* 
* 
* 

CRYSTAL CONTROLLED 
CONVERTERS 

POLICE FIRE COMMERCIAL 

For use with 
12 V. Transistor type 

car radios - 
26-50 MC. 

$ 24.50 
Can be self installed in seconds. Other 
models for 108 -162 MC available. Also 
complete line of conventional powered 
converters, tuners and receivers. 

.A practical converter for emer- 
gency use with powered home 
or auto sets. Tuneable over 12 
MC. 26 -50 MC or $ 

1 3.95 108 -174 MC 
Also available crystal con- 
trolled up to 64 MC.. 518.85 

--A 

ORDER TODAY OR WRITE FOR LITERATURE 

KUHN ELECTRONICS 
20 GLENWOOD CINCINNATI 17, OHIO 
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ment for servicing transistor sets. It 
describes current and voltage meas- 
urements and includes a section on bal- 
ancing output transistors. 

Special precautions necessary when 
servicing transistor equipment are ex- 
plained; they cover the use of ohm- 
meters and variable power supplies, the 
importance of test voltage polarities, 
and the dangers of testing by shorting 
circuits. 

The author also covers transistor sig- 
nal tracing and offers some practical 
hints on the use of high -power tran- 
sistors. 

RADIO SHACK HANDBOOK 
Radio Shack Corp., Boston 17, Mass., 

is offering a semiconductor engineering 
guide keyed to the needs of both the 
engineer and the purchasing agent. 
Copies may be obtained by writing 
direct to the company, I & G Division. 

The book includes two listings of the 
semiconductors of nine manufacturers: 
in sequence by parameter and function 
-the first such composite listing avail- 
able to the industry -and a list by 
transistor and diode type number. Also 
included is a section of dimensioned 
mounting diagrams. 

The 24 -page handbook was prepared 
by the technical service department, 
Industrial and Government Division. 
Through revised semiconductor data 
and prices issued regularly, customers 
will have up -to -date information. 

ZENER DIODE HANDBOOK 
Motorola Inc., semiconductor prod- 

ucts division, 5005 E. McDowell Rd., 
Phoenix, Arizona, has released a com- 
prehensive, 130 -page manual covering 
basic theory, design characteristics, 
and applications for zener (voltage 
limiting) diodes. Copies of the hand- 
book are available for $1.00 from any 
of the company's semiconductor dis- 
tributors throughout the country. Fur- 
ther information may be obtained from 
Dept. ZDH, at the above address. 

This new handbook, the first of its 
kind, is intended to serve as a guide in 

the use of this component. Chapter 
headings include: "Characteristics of 
Silicon Zener Diodes," "Design Con- 
siderations," "Regulated Power Sup- 
plies," "A. C. and D. C. Amplifiers," 
and "Specifications and Testing Meth- 
ods," among many others. 

The book also contains numerous 
schematic drawings, tables, and curves, 
all based upon actual circuits that were 
designed and tested by the firm's en- 
gineers. References that have appeared 
in previous literature have been 
checked and incorporated to make this 
handbook as complete as possible. 

Design engineers, hams, and hobby- 
ists will find the book an excellent ref- 
erence as well as a good introduction to 
a relatively little -known electrical com- 
ponent. 

SECO BROCHURE 
Seco Manufacturing Company, 5015 

Penn Ave., South, Minneapolis, Minn., 
has released a pocket -sized brochure 
which provides full details and specifi- 
cations on the company's complete line. 

Fully illustrated, this attractive 2- 
color folder also gives prices on all 
units. Free copies may be obtained by 
writing to the firm and requesting 
Form No. M -0099. 

COMPONENTS BULLETIN 
National Radio Co., Inc., 37 Washing- 

ton St., Melrose 76, Mass., has an- 
nounced the availability of a new cata- 
logue covering dials, drives, and 
mechanisms. Purchasing agents and 
engineers may request this new bro- 
chure by writing to the company and 
asking for Bulletin 59 -6. 

The new 8 -page, two -color catalogue 
describes and gives specifications on an 
assortment of dials, rim and planetary 
drives, and vernier mechanisms, all 
available from regular stock. 

EIA STANDARDS 
Electronic Industries Association has 

issued four new recommended stand- 
ards. Copies may be obtained through 
the EIA Engineering Department, 11 

Sylvania Electronic Tubes, a division of Sylvania Electric Products Inc., was named 
winner of the 1959 annual "NATESA Friends of Service Management" plaque. The 
award is made annually to companies which, in the judgment of NATESA, have ren- 
dered extraordinary service to the industry. This is the ninth consecutive year Sylvania 
has received the plaque. Present at the ceremony were (left to right) Frank J. 
Moch, executive director of NATESA; Donald W. Gunn, vice -president -sales for Syl- 
vania; Matthew D. Burns, president of Sylvania Electric Tubes; Mac Metoyer, pres- 
ident of NATESA; and Harold H. Rainier, Sylvania distributor sales manager. 
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West 42nd Street, New York 36, N. Y. 
RS -152 -A "Land- Mobile Communica- 

tion FM and PM Transmitters (25 -470 
mc.)." This is a revision of RS -152 from 
Standards Proposal 613. 804 each. 

RS -226 "Television Picture Area - 
35mm. and 16mm. Motion Picture 
Film." This is a re- affirmation of 
Standards TR -136 and TR -137. 254 

c each. 
RS -227 "One -Inch Perforated Tapes." 

This is new material from Standard 
Proposals 588, 577, and 544. 254 each. 

RS -228 "Fixed, Tantalum Electro- 
lytic Capacitors (Polarized)." This is 
new material from Standard Proposal 
609. $1.65 each. 

REPLACEMENT BROCHURE 
G -C Electronics Co., division of Tex- 

tron Inc., 400 South Wyman St., Rock- 
ford, Illinois, is presenting a new 16- 
page illustrated catalogue giving com- 
plete cross- reference information on 
replacement knobs for leading makes 
of television sets. Copies of the cata- 
logue may be obtained without charge 
from the company. 

According to the firm, the brochure 
lists 97 different knobs -on -off, vol- 
ume, fine tuning, channel selector - 
for various manufacturers. Informa- 
tion on colors, original parts numbers, 
set model numbers, and prices is in- 
cluded. 

CAREER BROCHURE 
Transitron Electronic Corporation, 

168 Albion St., Wakefield, Mass., has 

published a brochure entitled, "You .. . 

and Transitron." It is designed to be of 
interest to graduate engineers seeking 
opportunities in the field of semicon- 
ductors. 

Engineering categories are described 
as fundamental research, applied re- 
search, advanced development and de- 
velopment, design, factory follow -up, 
manufacturing or industrial, quality 
control, home sales, application, and 
field sales or service. 

Photographs introduce the reader to 
the general environment of the firm. 
In addition, the brochure devotes space 
to a pictorial description of the subur- 
ban New England area in which the 
company is situated. 

TUBE TESTERS 

CBS Electronics, a division of Co- 
lumbia Broadcasting System, Inc., has 
made available a new "Tech Tips" bul- 
letin, PA -500, entitled, "The Final Au- 
thority." It is available through dis- 
tributors of the company's tubes. 

Written by "Bud" Tomer, the booklet 
tells why the design of a universal tube 
tester is impractical, if not impossible. 
According to the author, . tube 
testing is a very complicated business 
in spite of the popular notion to the 
contrary." 

The pitfalls of relying on "universal" 
testers as the final authority to indi- 
cate whether a tube is good or bad are 
explained in considerable detail in this 
new bulletin. - - 

RIO 
Ha naø owk 

AC a DC Circuits 
VT Principles 
Transistors d Semi. 

Conductors 
VT Ampls. 

High Fidelity 
RF VT Ampl, 
Oscillos 

Radiation, 
Propagation d 
Transmission 
Lines 

Antennas 
HF 

ne ra t ion 
RF feedback 
Amplitude 

Modulation 
FM 6 Radio Teletype 

Transmission 
Sideband 

Transmission 
Transmitter Design 
TV d BC 

Interference 
Transmitter Keying 

ce ive rs 

ow Power 
Transmitters 
d Exciters 

HF Power Ampls. 
Speech d AM 

Equipment 
Transmitter 

Construction 
Power Supplies 
Workshop Practice 
Electronic Test 

Equipment 
Radio Mathematics 

d Calculations 

$750 BUY FROM YOUR 

FAVORITE DISTRIBUTOR 
BOOR STORES: ORDER FROM RARER 

HILLSIDE. N. J. 
i TAYLO co. 

"More than Citizens' Radio "... 
a complete, fully engineered "industrial- type" transceiver! 

Anyone can operate -license 
issued by the FCC on request from $129' 5 
Complete 23 channel Citizens' Band coverage -choose I of any 5 channels by the 

flip of a switch. 
Maximum legal power -excellent range -meets all FCC requirements. 
Excellent receiver sensitivity and selectivity -full fidelity voice reproduction. 

"More than just 2 -way Citizens' Radio equipment" -the Viking "Messenger" will deliver 
the finest performance of any equipment available in the field. Designed throughout for 10 
watt power level - limited to 5 watts for Citizens' Radio. Easy to install anywhere in your 
home, business location, car, truck or boat ... offers many unique features found only on 
more expensive communications systems. Built -in Squelch, Automatic Volume Control, and 
Automatic Noise Limiter. Compact, modern styling -only 5 s / e " high, 7" wide, and 1 l 3 ' " 
deep. Complete with tubes, push -to -talk microphone, and crystals for one channel. 

Available from authorized Johnson Electronic or Marine Distributors. Installation 
and service coast- to -coost at all General Electric Communications Service Stations. 

Farming, 
delivery or 
fleet operation 

Boat -to -boat or 
ship -to -shore 
communication 

February, 1960 

Construction or 
"of- the -road" 
equipment 

E. F. JOHNSON COMPANY J 

1 

ADDRESS j 

CITY STATE 

Manufacturers of the world's most widely used personal communications transmitters 

103 Second Ave. S. W. Waseca, Minnesota 
Please rush me your full color brochure describ- 

ing the Viking "Messenger" Citizens' Transceiver. 

NAME 
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BC -603 
$14.95 
RE -NEW 

BC -683 
$24.95 
RE -NEW 

, 

BC -603 FM RECEIVER -' 
20 to 27.9 MC.... Re -New: 214.95 ' 

BC683 FM RECEIVER -27 to - -.I 

39.1 MC. U: $19.95 -Re -N t $24.95 ! so - 
BC -604 FM TRNSMTR -20 to - . ,- 

27.9 MC.. U: $4.95- R -N$ 7.95 ! - - - - 
BC684 FM TRANSMITTER- 

2749.1 MC Used. 7.95 
FT -237 MOUNTING for Ree.Trane....Re -Now: 7.95 
FT -346 MOUNTING for Receiver only.. Re -New: 4.95 
DM -94 DY N. 12V.f /BC -603- 683- U:$2.95 -R -N: 4.95 
DM-35 D Y N. 12V. f /BC- 604 -684 -U : $8.95 -R N : $ 9.95 
FT -384 TEST ADAPTER For BC -609 - 683 - 923 - 
Used for testing various Voltages and Alignment of 
Receivers. Plugs into rear of set; has metering switch 
& provision for attaching output meter & V.T.V. M. 
Complete with 6 Ft. Battery Leads and Clips. Prices: 
USED $2.95 RE -NEW: $4.95 

r 

'ÿ 1 T' 

BC -659 
$16.95 
RE -NEW 

PE -120 
$7.95 
RE -NEW 

BC -659 FM RECEIVERTRANS 
MITTER -27 t 39.1 MC FM.; 5 

Walt-; Crystal Control on Two Pre -Set Chan- e i 95 C. 
nets; with Tubes and Speaker -Re -New.. 0 v .7 J 
PE -120 POWER SUPPLY for BC -6 9 or BC -620; wit 
Vibrator for 12 Volt operation -Re -New $7.95 
BA -41 BIAS BATTERY F /BC -659. 20....NEW: $4.95 
AN -29 Telescoping ANTENNA F /BC- 659..Now: 2.9 
FT -250 SHOCK MOUNT'G F /BC -659 PE- 120-U: 4.95 
SCHEMATICS F /BC- 659 -PE -120 w voltage & 

Resistance: 2.00 

COLLINS ART -13 TRANS. - $49.50 
2 TO 18.1 MC -100 WATT -PHONE, CW, MCW 
The most desired Set on the surplus market -Easily 
converted to 10 Meters (See Surplus Conversion Manual 
No. 2- $2.50). Automatic Tuning for selection of 1I 
Channels In the Freq. Range. Tube LlneUp: 1/897. 
1/813, 2/1625, I /12817, 2/6V6. 2/811. 2/12SL7. 
I /12SA7. AC Power Supply requirements: 28 VDC/I0 
A. 400 VDC /225 MA & 1250 VDC /250 MA. Sias: 
23% a 18 x 11 %. Wt.: 70 Ibs. Price, USED: $49.50 
Prlee -Same as above-except. Less Tubes 30.00 
DY -12 /ART -IS 24 V. Dyn. w/Filter & Relays -U: 12.95 

ALL BAND RECEIVER 
NAVY ARB /CRV 46151 -190 to 
9050 KG -Four Band. 6 Tube 
Superhet -Local & remote tuning 
and hand change: illuminated dial. 
sharp & broad tuning: AVC. CW, 
provisions for operation of DU -I 
Loop. Complete with Tubes: 
I /12SA7, I/12A6. 4/125F7. & 24 
Volt Dynamotor. Vie: $ 

i 9.95 8 a 7 It I6 "....Used: 
ABOVE -Converted to 12 Volt, 

with Dynamotor (No electric 
band change) $24.95 

Conversion for 115 V 60 cycle with 
Spin Dial, Phone jack. CW. 

Volume Control, On & Off Switch (All on front panel) 
-KIT of Parts with Instruetions $10.00 

Conversion -as Above -for 12 Volt DC-KIT of 
Parts, with Dynamotor 10.00 

Remote Control Box: $2.00 -Remote Control Shaft: 1.50 
Remote Control Head 2.00 
Tuning Knob for large splined shaft 1.00 
T -Shaft Adapter for remote and local tuning 1.50 
PLUGS only -for Receiver or Control Box.. Each : 1.00 

RECEIVERS: 
BC -733 Loeaiizer Rec. -108.3 to 110.3 MC.Used:$ 4.95 
R 23 /BC -453 Rec. -190 to 550 KC Used 14.95 
R4 /ARR -2 Rec. -540.830 KC; 230.258 MC.R -N: 8.95 
BC -1206 Beacon Receiver -200 to 400 KC. Re -N: 9.95 
BC -652 Receiver -2 to 6 MC -Less Dyn.. . Used: 19.95 
BC342 Reeelver -1.5 to 18 MC For AC op. Used: 69.50 
BC -912 Receiver -1.5 to 18 MC Less Dyn. Used: 59.50 
80.544 Rec.-I50 to 1500 KC -For AC op. Used: 49.50 

AC POWER SUPPLY 
F /BC- 603.683 - Output: 220 
VDC SOMA & 24VAC 2Amps. 

on Tube Rectification: mounts on 
rear Plug of BC- 603.683. Can 
be adapted to other Receivers. 
KIT: $10.00 -WIRED: $14.95 

GROUND PLANE ANTENNA 
CITIZEN -COMMERCIAL 

Made from sturdy surplus Insulated Base and Screw -In 
type Elements. For use in the 25 to 50 MC Bands. 
Specially cut to your operating frequency. (Specify 
Freq. when ordering.) With Adapter for $' 95 4e 1" pipe mounting Y íßi7 

TELEPHONES, HEADSETS, MICS., Efe.: 
TS9 Handset Used: $2.95 -New: $ 3.95 
TS -13 Handset. w /PL -55 & PL-68..U: $2.95 -N: 3.95 
T -17 Microphone Used: $3.95 -New: 8.95 
EE -8 Field Telephone.. .Used: $12.95- Recond.: 16.95 
BD -71 Switchboard -6 Line.... U: $14.95 -New: 24.95 
RM -29 Control Unit.... New: $6.95 -W /Handset 8.95 
RM52 Control Unit (Patch Found.) U: $1.95 -N: 2.05 
H -16 /U Headset -8000 ohm U $1.95 -New: 2.95 
HS -39 Headset -300 ohm U: $4.95 -New: 7.95 
1.45 Tel. Key -with cord and plug New: 1.50 

SEND FOR FREE CATALOG! 
Address Dept. RN All Prices F.O.B Lima. Ohio. 
Minimum Order $5.00 & 25% Deposit on all C.O.D.'s 

I 
132 SOUTH MAIN ST. LIMA, OHIO 
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By 

BERT WHYTE 

CERTIFIED 
RECORD REVUE 

LAST month I reported on the progress that 
stereo is making and the change that is 

gradually taking place in American listening 
habits. On the whole it was an encouraging 
report, but unhappily it now becomes ap- 
parent that all is not sweetness and light and 
there is a very somber side to this story. 

This is being written at the prime mer- 
chandising and sales time of the year and 
although hi -fi is no longer quite as seasonal 
as in years past, most companies will admit 
that the Christmas season constitutes a very 
healthy portion of their year's business. This 
year, according to a variety of sources, Christ- 
mas business was very "spotty." Some corn- 
panies enjoyed boom sales with others fall- 
ing far short of their anticipated goals. What 
is the reason? Steel strike? Creeping reces- 
sion? Well, friends, it would be foolish to say 
the steel strike did not have any effect, but it 
is certainly not the prime reason for the fall- 
ing off in sales. It appears that package man- 
ufacturers are taking the brunt of these sales 
setbacks, although some component man- 
ufacturers are also feeling the pinch. 

In the record business, the situation is de- 
scribed by some as "chaotic." The recent in- 
vestigations into disc jockey bribery, more 
commonly known as "payola," have thor- 
oughly shaken public confidence, especially 
coming on the heels of the TV quiz scandals. 
A lot of people are really getting hurt in this 
confused period. Westminster, whose early 
LP's were audio landmarks for quality and 
who in subsequent years gained an enviable 
reputation among knowledgeable record en- 
thusiasts, is a bankrupt and although frantic 
attempts are being made to pull it out of 
the fire, it may prove fruitless. 

In my opinion, this whole mad situation 
can partially be attributed to some of the rea- 
sons outlined, but I think a more honest 
evaluation is that the public has been bom- 
barded with reams of sales propaganda ex- 
tolling the merits of stereo and then on finally 
being exposed to it, the whole thing did not 
meet expectations . just was not "as ad- 
vertised." And the blame lies not just with 
the playback equipment, but with the record- 
ings as well. 

I have been shocked by the number of peo- 
ple . just "man in the street types" . . . 

who have quite vehemently stated that they 
thought stereo was "for the birds." These 
people had either purchased some junk equip- 
ment and then had compounded the sin by 
playing records whose over -all quality, let 
alone stereo attributes, was appallingly bad. 
An even larger percentage of these people had 
never arrived at the purchasing stage, having 
been repulsed and disillusioned by what they 
heard demonstrated in their local appliance 
and department stores. Apparently, the same 
individual who was victimized in the "hi -fi" 
days when he bought his "$69.50 hi -fi," is 

much more discriminating than the average 
package manufacturer believes, when it comes 
to stereo ... evidently it is not enough to 
furnish him with two rudimentary amplifiers 
and speakers and a cheap stereo pickup. 

Poor old John Q. has been oversold . . . 

he has been so propagandized that he ap- 
proaches stereo with the preconceived notion 
that this is the supreme listening experience. 
And I have seen the situation grow more com- 
plex when some people tell me that they 
have stereo systems ( I should more properly 
say "sets ") but that they prefer to play mono 
recordings on these sets! 

While it is true that a bad recording will 
sound poor on the best component system 
and worse still on a bad one, it is unfortu- 
nately true that a good recording will also 
sound poor on a bad set. The worst part of 
this situation is that even with some of the 
more expensive packaged stereo outfits, the 
quality is marginal and under the demonstra- 
tion conditions which usually prevail . 

poor acoustics, poorly maintained equipment, 
sales people either inadequately trained or 
trained not at all, and a choice of demo rec- 
ords that would give an audiophile a heart 
attack ... it is no wonder there is a sales 
problem. 

However, another point to be noted in this 
sales crisis is that despite these problems, a 
great deal of stereo is being sold. It is just 
that, with the expenditures of advertising 
money, the manufacturers expected a far 
greater return. Naturally the degree of sales 
loss (if it can be called that) varies greatly 
with individual companies ... but obviously 
some companies have gotten into hot water 
by spending too much on advertising and 
merchandising without adequate product 
quality to support these expenditures. The 
lesson they are learning may be a bitter one, 
but they have no one to blame but themselves. 

In the record end of things, there is also 
much public confusion, as many do not know 
the limitations of their equipment and thus 
blame the lack of satisfaction on the record- 
ings they buy. And certain advertising prac- 
tices of some record manufacturers lead the 
buyer "up the garden path" by implying that 
cost differentials have nothing to do with rec- 
ord quality. There are good cheap records 
and there are bad expensive records but, by 
and large, "you gets what you pays for." 
Everyone likes a bargain, but it seems to me 
a poor bargain to buy a recording just be- 
cause it is cheap. All recordings should be 
bought on individual merit. 

The economics of the record business are a 
pretty stable affair. It costs so much to re- 
cord, press, advertise, and distribute. The 
profit margins, while comfortable, do not al- 
low for extreme cuts or price wars. If quality 
is to be maintained a record has a certain 
minimum price at which it can be sold .. . 
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below this figure something has to suffer and 
it is almost always the quality -whether this 
be the sound quality, the material from which 
the record is made, what kind of wear can 
be expected, etc. It is also obvious that it is 
a great deal cheaper to record the "Braun - 
schweiger Symphony of Lower Slobbovia 
conductd by Otto von Ersatz," than it is to 
record the Philadelphia Orchestra conducted 
by Eugene Ormandy. 

And so the sorting out process continues ... and the confusion of the public still 
must be resolved, if record and equipment 
sales are to progress and begin to reach any- 
thing like their potential. I believe the key 
to this is in taking an honest and realistic 
viewpoint of the stereo business, in giving the 
public stereo equipment sensibly engineered 
whatever the price range, and in advertising 
these products sanely and factually rather 
than with the ad agency's flights of fancy. 
Above all, some effort, however difficult it 
may be, should be expended in making cer- 
tain that the people selling this equipment 
have at least had sufficient training to prop- 
erly operate and demonstrate the models their 
store carries, and that they be taught a sim- 
ple, honest, and factual explanation of stereo, 
which they can understand and which they 
can impart to a customer. This education, 
however simple it may appear, can win more 
people to stereo than all the fancy advertis- 
ing money can buy. 

The proof of the pudding in this is that 
those people who so shocked me with their 
disdain of stereo, "flipped" when I exposed 
them to some real stereo of good quality. 
One chap was positively astonished and 
wouldn't believe that a stereo disc was ca- 
pable of such high quality. I had to play 
the discs of a number of companies for him 
and while he noted and appreciated stereo 
as never before . his education had al- 
ready begun, since he also noted that there 
were quality differentials among the various 
discs. 

I emphasize that this was strictly a lay per- 
son with no background or training in music 
or high fidelity. Perhaps of most importance 
was the fact that while he realized that I was 
playing the discs for him on top quality 
equipment and that lesser equipment would 
afford less enjoyment, he also stated that he 
now realized that a high quality disc was the 
prime requisite in stereo reproduction. Given 
this known quality, he would be enabled to 
choose more intelligently the stereo equip- 
ment he felt he could afford. 

So there is the lesson stereo manufacturers 
would do well to learn ... instead of moan- 
ing about the sales picture, do a little educa- 
tion . . give the public a break and the 
sales will take care of themselves. 

HOLST 
THE PLANETS 

Vienna State Opera Orchestra with the 
Vienna Academy Chorus conducted by 
Sir Adrian Boult. Westminster Stereo 
WST14067. Price $5.95. 

Quite some years ago, Sir Adrian and 
Westminster created quite a sensation with a 
spectacular mono recording of this work. 
Now the same combination has given us a 
stereo "Planets" that must be accorded the 
same huzzahs. Boult gives us a majestic 
sweeping performance, that is very thrilling. 
Although many may prefer Stokowski's su- 
percharged rocket- fueled reading, this is 
closer to the intent of the work and is cer- 
tainly more idiomatic. 

Boult probes the dynamic extremes of the 
score considerably aided by some superb 
stereo engineering. Here you will find excel- 
lent directivity, a fine exactitude in aural po- 
sitioning of the instruments, a front -to -back 
sense of depth that is most realistic. 

The over -all sound is very clean and this 
applies even in the biggest climaxes. Brass 

February, 1960 

CLIMB THE- 
PROFIT TOWER 

in 

2-WAY MOBILE -RADIO MAINTENANCE 

Mobile radio communications are booming! All 
around ... you can see the vertical radiators going up 
... each one is a definite lead to more and higher 
profits for qualified service men. 

To learn more about contract fees . 

labor rates ... and upping YOUR profits ... mail the coupon below for your free 
copy of: "HOW TO MAKE MONEY IN 
MOBILE -RADIO MAINTENANCE." 

LAMPKIN INSTRUMENTS 
ARE THE MOST POPULAR 
MOBILE. MAINTENANCE 

METERS. 

LAMPKIN 105 -B FRE- 
QUENCY METER. RANGE 
0.1 TO 175 MC AND UP. 
PRICE $260.00 NET. 

MAIL 
COUPON TODAY 

Q z 
LAMPKIN 205.A FM MODULA- 
TION METER. RANGE 25 TO 500 
MC. PRICE $270.00. 

LAMPKIN LABORATORIES, INC. 
MFM Division BRADENTON, FLORIDA 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 
At no obligation to me, please send 

Free booklet Data on lampkin 
meters 
Name 
Addres 
City State 

BEST . 

the ANSWER TO 

NOISY CONTROLS 

and SWITCHES 
over 

12 YEARS OF 

PROVEN SUPERIORITY 

OQIE1RÓlf 

rrr^ .. 
Costs Just Pennies more than 
the poorest substitute ... 

Supplied in Spray can and 2, 4, 8 oz. bottles 

Special, 0irireA, 25¢ 

Hear these 

authentic recordings 

of dramatic events 

from 

"The Amazing World of 
Short Wave Listening" 
norraled by Alex Dreier, Rodio -TV "Mon on the Go' 

President's voice from outer space! 
Actual capture of a desperate criminal! 
Radio amateur at Little America! 
Ships at sea ... aircraft in action! 

SX-110 
receiver 

'rte Y ` $159.95 

Standard broadcast plus short 
wove coverage from 1550 kc. to 
34 mc. Col. electrical bandspreod. 

hallicrafters 
DEPT. 20, CHICAGO i 1, ILL. 

Gentlemen: Please rush by return mail my re- 
nding, The Amazing World of Short Wave 

Listening." 1 enclose 250. 

NAMF 

ADDRESS 

CITY STATE 
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aawt..r.v,.s. 

$200.00 
IlValue 

f /aetD4 cued! oa exactly 249 sets for 
canny frst comers 

RCA POWER AMPLIFIER plus 
RCA PRE -AMP CONTROL UNIT 

4ollt /64 awl,/ 
either ONE worth every 

penny of it! 
$74ss 

NOT A KIT FULLY ASSEMBLED as illus. 
Direct from Importer to You 

STEREO -MATE or COMPLETE MONAURAL 

New, exclusive electro- acoustic features include: 

*20 -watt (40 -watt peals) power output maintained 
to limits of audible frequency spectrum * infinitely 
variable loudspeaker damping factor * accurate 
disc record compensation * extensive filtering system 

* frequency response 0.2 db 20- 25,000 c.p.s 

ORDER NOW -NO MORE EVER 

AT THIS PRICE! 2 MONEY -BACK 

GUARANTEES -RCA'S AND OURSI 
/. 

RADIO CHASSIS 

604 40th REGULAR RECEPTION 

t' 
SHORT WAVE RECEPTION 

4014 for less than 

1/Z 
the price you'd 
expect to pay 

for either, with these 
EXCEPTIONAL FEATURES: 

$3495 

9 Tubes 12' Extended Range Speaker 
Golden Throat Tone System Superheterodyne 
Phono -lock 7 bonds wave trap on short wave 
Magic Eye Tuning 90 to 250 volts a/c 
Separate Treble and Bass Controls 
Short Wave -2.2 me to 22 me 

WRITE Name, Address in Margin, enclose with 
I Check or M. O. for 25% of order. Freight 
e Prepaid. 

NEW YORK SALES & SERVICE 
911 Broadway, N. Y. 10, N. Y. 

engineering degree in 27 mos. 
Become an Electronics Engineer. Share rewards await- 
ing college men . higher income, rapid advance- 
ment. Important firms visit Tri -State to interview sen- 
iors. Bachelor of Science Degree in 27 months in 
Electrical (Electronics or Power major), Mechanical. 
Civil, Aeronautical. Chemical Engineering. /n 36 
months a U.S. in Business Administration (General 
Business, Accounting, Motor Transport Management 
majors). For earnest, capable students. Small classes. 
More p ofessional class hours. Krell- equipped labs. 
Dorms. Campus. Modest costs. Year -round operation. 
Enter It ar., June, Sept., Jan. Founded 1884. Write 

7. H. McCarthy, Director of Admissions, for 
OYl Catalog and "Your Cared' Book. 

PftTRI -STATE COLLEGE 
1620 College Ave., Angola, Indiana 
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sound is ultra -sonorous, especially in the 
"Jupiter" section, and throughout is some 
terrific percussion of great impact. The word- 
less chorus is nicely picked up in the final 
section and adds to the "mystic" impression 
of the work. Don't miss this one. 

TCHAIKOVSKY 
MARCH SLAV 
POLONAISE 
EUGEN ONEGIN WALTZ 
FRANCESCA DA RIMINI 

Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury Stereo 
SR90201. Price 85.95. 

Potboilers all, to be sure but, boy, this pot 
is sure boiling over! This record is strictly 
for sound enthusiasts and Tchaikovsky buffs. 
The performances are all very good without 
gaining real distinction . the main thing 
here is the vast outpourine of hugely sonor- 
ous stereo sound. Mercury has really outdone 
themselves on this one. The brass growls and 
shrieks -high register and low -the strings 
work themselves into a fine frenzy in "Fran- 
cesca" and there are monstrous bass drum 
thumps and Much other percussion that is 
staggering in its power! The 60 -watt ampli- 
fier and multi -woofer boys will have a ball 
here! 

SIBELIUS 
SYMPHONY NO. 2 

London Symphony Orchestra conducted 
by Pierre Monteux. Victor Stereo 
LSC2342. Price 85.95. 

This might, at first, seem an odd combina- 
tion. However, Monteux shows his versa- 
tility by turning in a performance which 
must rank with the best to be found on rec- 
ords. There may be some who will quibble 
and state that his approach is too lyrical and 
in this there is probably some justification. 
For purists, Monteux's Sibelius lacks the 
sense of power and is less disciplined than the 
readings of such as Ehrlingor Paul Kletzki. 
But, after all, it is a romantic symphony 
albeit with a heroic finale and what better 
man than Monteux to clearly delineate all 
the marvelous color and the final detail of 
orchestration that is so much a part of 
Sibelius' writing. 

As with most of his recordings with the 
London Symphony, he elicits some of their 
very best playing and, technically, Victor 
always seems to achieve a better- than -aver- 
age sound with this orchestra. Stereo -wise 
this has excellent directivity and each instru- 
ment is clearly highlighted and most articu- 
late. The excellent acoustics of Walthamstow 
Town Hall in London contribute to the sense 
of depth and spaciousness. 

The recording itself is very clean and has 
fairly wide dynamics with my only reserva- 
tion a slightly over -heavy bass line. If you 
like your Sibelius in the most romantic fash- 
ion, with none of the stern character of the 
North with which so many other conductors 
try to imbue this work -this recording is 
for you. 

WALTON 
FACADE SUITES #1 & #2 

LE COCQ 
MAM'ZELLE ANGOT (Ballet Suite) 

Royal Opera House Orchestra conducted 
by Anatole Fistoulari. Victor Stereo 
LSC2285. Price $5.95. 

Here is a recording that should certainly 
keep your feet tapping and your soul full of 
high spirits. Both the Walton and the Le 
Cocq works are breezy, racy, sort of tongue - 
in -cheek orchestral expositions that have no 
particular pretentions and, above all, are 
very great fun. 

Of course, there are probably many people 
who would like to have Dame Edith Sitwell 
make a new recording in stereo, with her 
reciting or doing whatever fantastic thing it 

is she does with her voice, the inimitable 
madness of her poetry. On the other hand, 
there are just as many people who consider 
her monotonous droning voice merely an 
obfuscation and wish she would get out of 
the way of the music. At any rate, this is 
about the best recording of the musical as- 
pect of this work at present and is much to 
be preferred to the recent Kostelanetz ver- 
sion. 

"Mam'zelle Angot" is one of those mad 
mixed up French pieces which seem to corn- 
bine the writings of half -a -dozen or more 
composers. But the orchestration and the 
mood it engenders is very frothy and effer- 
vescent. it's a harmless little thing and should 
be enjoyed by almost everyone except old 
curmudgeons and communists. 

Fistoulari is an old ballet hand and his 
performances are properly paced and neatly 
scaled and reflect an intimate knowledge of 
both scores. Very good stereo sound here too, 
with the recording perhaps a shade too rever- 
berant for some tastes but in spite of this, a 
very clean recording with excellent transient 
response, especially in the high percussives 
which abound in these works. 

GRIEG 
PEER GYNT SUITE #1 
SYMPHONIC DANCES 
ELEGIAC MELODIES 

Halle Orchestra conducted by Sir John 
Barbirolli. Mercury Stereo 90164. Price 
$5.95. 

Sir John has a very straightforward way 
with these Grieg pot- boilers . . . no non- 
sense, no individualistic ideas on tempi, no 
mannerisms intrude on the music. The result 
is very acceptable after so much "interpreta- 
tion" at the hands of other conductors. Mer- 
cury's superb stereo makes this the "best yet" 
recording of these works. Everything is beau- 
tifully clean, in fact the level of distortion 
here is virtually non -existent. The directional 
and depth aspects are fully realized and dy- 
namic range is impressively wide. 

There is some very powerful percussion in 
"Peer Gynt" and the "Symphonic Dances" 
which will be the delight of sound aficionados. 
Highly recommended. 

STRAUSS, RICHARD 
ALSO SPRACH ZARATHUSTRA 

Vienna Philharmonic Orchestra con- 
ducted by Herbert von Karajan. London 
Stereo CS6129. Price $5.95. 

This is Herbert von Karajan's debut on the 
London label and an event eagerly antici- 
pated. The recording has been highly touted 
in England as a veritable tour -de -force in 
matters of sound, ranking along with Lon- 
don's fantastic "Das Rheingold." 

Well, friends, I dunno what happened to 
the recording that was sent to me, for rarely 
have I been so disappointed. There are some 
interesting moments and some nice clean 
tympani shots, but outside of that, I found 
this one of the dullest sounding stereos ever 
issued by London. I can't understand or be- 
lieve that it was intentionally recorded in 
that fashion. First of all the recording is at 
an astonishingly low level, and while wide 
dynamics are strived for, the whole thing is 
shifted in scale or perspective so that the 
pianissimos are just faint whispers. And mind 
you, this is at a volume setting designed to 
give some weight to the fortes. The result is 
that unless you possess the very top quality 
preamp and amplifier you will be inundated 
by hum and hiss in the quiet passages. My 
system is dead quiet, but at the level men- 
tioned for the fortes, then the normally quiet 
London surfaces are heard above the pianis- 
simos/ It is beyond me ... next time I am 
in England I'll get a copy over there and see 
if there is any difference. 

Karajan's performance is good but doesn't 
generate the power and excitement of the 

ELECTRONICS WORLD 
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Fritz Reiner version. Of course, the sound 
problem may contribute to this feeling. 

SCHUMANN 
SYMPHONY #1 ( "SPRING ") 
MANFRED OVERTURE 

Cleveland Orchestra conducted by George 
SzeIl. Epic Mono LC3612. Price $3.98. 

This follows hard on the heels of Paray's 
recent Mercury recording and is interesting in 
that despite national backgrounds, one of 
which would favor a Schumann recording 
and the other supposedly not, the end result 
is remarkably similar. Szell stays close to the 
score and employs no mannerisms and every- 
thing proceeds just about the way it should. 
Paray has the slightly lighter touch and 
Szell the greater sonority. The Mercury has 
a cleaner over -all sound, but lacks the better 
acoustics and stronger bass line of this re- 
cording. Fine playing from the Clevelanders. 

SMETANA 
MA VLAST ( Symphonic Poem Cycle) 

Vienna Philharmonic Orchestra con- 
ducted by Rafael Kubelik. London 
CS2202. Two discs. Price $11.90. 

This is a hugely proportioned work in six 
sections which are given descriptive titles. 
From this is derived the lovely "Der Moldau" 
and "From Bohemia's Meadows and Forest." 
It is an intensely nationalistic piece and as 
you might expect a perfect vehicle for Ku- 
belik's talents. He has done this before on a 
Mercury record with the Chicago Symphony 
and this new version is almost untouched as 
to his interpretation. 

I made one of the earliest stereo recordings 
on that occasion and one of the problems to 
cope with was the acoustics of Orchestra Hall, 
which usually are so apropos for most music. 
The "Sarka," "Tabor," and "Blanik" sections 
of this work are as thickly scored as you are 
likely to find and they created textural diffi- 
culties. London does not entirely escape this 
problem, but the stereo helps out quite a 
bit as it did in my recording. 

The Mercury was a fine sound despite the 
problems but now must give way before this 
stereo version. There are some huge sounds in 
this work, especially in "Sarka" and "Tabor." 
"Tabor" has nice, big, clean tympani and 
great weighty brass and ultra- sonorous con - 
trabassi. Here again London is essaying an 
extraordinary wide dynamic range and once 
more I make the comment that although this 
is at a higher level than the "Zarathustra," the 
pianissimos are still so low as to be masked 
a bit by surface noise. But this is minor in 
the over -all sonic impact which is consider- 
able. Kubelik's performance is completely 
authentic and should go unchallenged for a 
long time. 

SCHUMANN 
ADAGIO AND ALLEGRO FOR HORN 

HAYDN 
TRUMPET CONCERTO IN E FLAT 

MAJOR 
MOZART 

FLUTE CONCERTO #2 (K. 314) 
Edmond Leloir, horn; Paolo Longinotti, 
trumpet; and Andre Pepin, flute with 
L'Orchestre de la Suisse Romande con- 
ducted by Ernest Ansermet. London 
Stereo CS6091. Price $5.98. 

This is a wonderful recording, with the 
prize piece being Haydn's incredible "Trum- 
pet Concerto." This has always been a chal- 
lenge to any virtuoso and Longinotti acquits 
himself nobly. Even in the stratospheric 
reaches of the score he is very steady and his 
attacks are beautifully precise. The other 
soloists are equally distinguished and give 
thoroughly refined readings, which are lovely 
to hear. 

Ansermet is quite satisfactory in this (for 
him) unusual role and his accompaniments 
are sympathetic. Fine stereo sound through- 
out, and a low bow to the trumpet. -I:0- 
February. 1960 

Checking Signal Strength Anywhere 

...IS AN EASY ONE -MAN JOB! 

JE 1RO LO 

MODEL 
TMT 

Direct Reading 
TRANSISTORIZED 
FIELD STRENGTH METER 

only $135. net weatherprotecting leather carrying case, $12.95 net 

Now you can measure exactly how much signal is in the area, 
coming off the antenna, coming off the down lead and is at the 
set ! Just 4j pounds of rugged instrument, the radically new 
Jerrold TMT responds only to the TV sync signal to which it is 
tuned and is therefore immune to noise ... carries its own power 
supply (4 simple "c" batteries). Tailor -made for the professional 
television serviceman and systems technician, the TMT: 

provides accurate (± 3 db) signal strength readings 
reads directly, not relatively in microvolts (100 to 2,000,000) in 
8 switchable ranges 
for probing and orienting antenna signals and measuring 
distribution systems 
checks horizontal synchronizing frequencies in TV receivers 

JERRO1D 
ELECTRONICS CORPORATION, Distributor Sales Division 
PD 192 The Jerrold Building, Philadelphia 32, Pa. 
Jerrold Electronics (Canada) Limited, Toronto 

Export Representative: CBS International, New York 22, N.Y. 
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The Top Technical Reference 

To High Fidelity 

Is Yours For Only $1.00! 

1960 HI -FI ANNUAL 
& AUDIO HANDBOOK 

On sale at Newsstands and 

electronic parts stores 

or order by coupon today! 
If you're a man with a background in electronics 
theory and you know your way around hi-fi - 
here's a perfect workshop companion! It's the 
all new 1960 Edition of the HI -F1 ANNUAL & 

AUDIO HANDBOOK that will provide you with the 
latest available technical information. And its 
cost -just $1.00. 
You'll find over 30 big, definitive articles -pre- 
pared under the supervision of the Editors of 
ELECTRONICS WORLD. Gives you five big sections 
covering: 

STEREO -Authoritative articles on low cost 
systems...adding a third channel...phan- 
tom channels. 
AMPLIFIERS AND PREAMPLIFIERS - 
Features on the push -pull single stage for 
both stereo channels...single stereo am- 
plifiers. 
LOUDSPEAKERS AND ENCLOSURES - 
All that's new on loudspeakers for stereo... 
reflex enclosures and how they work...test- 
ing electrostatic loudspeakers...simplexing 
for lowlevel crossover...hifi crossover 
networks. 
FM, TAPE RECORDERS AND RECORD 
CHANGERS - How to improve your FM 
tuner...tips on FM alignment...drift and 
A.F.C. in FM... FM Multiplex...20 CPS tape 
recorder switch...measuring flutter...slow 
speed tape recording...reducing recorder 
noise and hum...electronic level indicators. 
PLUS - GIANT COLOR FOLD -OUT 
SECTION on "Sound ": authoritative charts 
on audio frequency ranges...sound levels 
...equal loudness curves. 

All the skill and - 
know -how of the 
nation's top hi -fi 
authorities are 
yours for only 
$1.00 in the 1960 
HI -FI ANNUAL & 

AUDIO HANDBOOK. 
Use handy coupon 
below to order by 
mail today! 

Ziff -Davis Publishing Company 
Department EW 260 
434 S. Wabash Avenue 
Chicago 5, Illinois 
Please send me a copy of the 1960 HI -Fi 
ANNUAL & AUDIO HANDBOOK. I enclose $1.00 
plus 100 to cover mailing and handling 
charges. (Canada and Foreign $1.25 plus 
100 postage). 

NAME 

ADDRESS 

CITY 

L 
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ound on Tape 
By BERT WHYTE 

NOT much news or review material 
this month, although some classical 

four -track finally showed up. Every- 
thing seems fairly quiet in the tape 
world with the impetus of four -track 
seemingly slowed a bit ... probably a 
seasonal thing, however. 

In another development, Minnesota 
Mining has announced a new type of 
tape cartridge which, in some clever 
way, combines the cartridge and reel 
concepts. But, and I really flipped at 
this information, the tape to be used 
is t/s inch wide and is to operate at a 
speed of 1T/s ips. Gadzooks! The 1/N 

inch tape is said to permit a tighter 
wrap and thus closer contact with the 
recording or playback gap, with sub- 
sequent improvement in frequency re- 
sponse. Total frequency response was 
not given. 

Well, I have a lot of respect for the 
very smart boys up at 3M, but this one 
sounds like a dilly. I am really going 
to be from Missouri on this one. If it 
is to be used for speech or some such, 
why, no comment -but if this is ulti- 
mately intended to furnish playback of 
music, I can't envision it being used for 
anything other than low -fi background 
stuff. Classical music? That is another 
question and I would view such a de- 
velopment with a very jaundiced eye. 
I don't say that it can't be done, but it 
sure is going to take some doing to 
inscribe sufficiently high frequencies 
and maintain a good enough signal -to- 
noise ratio to please the serious audio- 
phile. 

MUSIC FROM "FOR WHOM THE 
BELL TOLLS" 

Ray Heindorf and Orchestra. Warner 
Bros. 4- channel Stereo BST1201. Price 
$7.95. 

Now here is a unique side of Ray 
Heindorf -that of a good movie music 
man. He is an old hand at this trade 
and knows how to suffuse any score 
with the proper drama and expression. 
"For Whom The Bell Tolls" is, of 
course, the music from the great pic- 
ture of the same name. It is typical of 
its genre, a strange admixture of pow- 
erful programmatic material with 
"love theme" and other devices which 
some find just too ultra- saccharine and 
cloying to the musical palate. It goes 
without saying that to listen to this 
music without having seen the picture 
is to add another burden to its ac- 
ceptance. 

The score is well played and equally 

well recorded. Balances within the or- 
chestra are correct and all is quite 
clean and projects very well. The fre- 
quency range is broad and the dy- 
namics somewhat less than you would 
expect. Directional and depth effects 
are nicely handled in the felicitous 
acoustics. Even on my big system 
there was no discernible cross- channel 
modulation and, at good room -filling 
level, the tape hiss was reasonably 
unobtrusive. 

SAINT -SAENS 
SYMPHONY #3 

Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury 4- channel Stereo 
STC90012. Price $7.95. 

This is the first classical from a 
major company I have received in the 
four -track stereo format. If this is a 
forerunner of what we can expect from 
a major company in this medium, then 
we are off to a good start. This is the 
first four -track stereo that I can say, 
without reservation, is able to compete 
on even terms with the older two -track. 
It is noticeably free from distortion 
and, played at a good room -filling level, 
the background hiss was roughly 
equivalent to that usually found on 
two -track. Frequency response was ex- 
cellent at both ends of the spectrum. 

It may interest you to know that the 
very low- frequency organ passages in 
the first movement, at about 30 to 50 
cycles, came through with startling 
clarity and volume ... better than on 
the stereo disc I have on hand of this 
same recording. 

All else is very articulate and the 
brass and strings have a brightness 
which signifies that the highs are well 
and truly being reproduced. Good as 
the stereo disc is, there is no denying 
the tape its superior separation. The 
stereo effects are much more pro- 
nounced. 

Of the performance, I covered this in 
this recording's initial issue and suffice 
it to say, this is Paray's meat and the 
reading extraordinary. So I can whole- 
heartedly recommend this to all but 
those who are very cranky about hiss. 
There is nothing I like about hiss either 
and it existed on two -channel at about 
the same level. Nobody seems to be 
able to do anything about it, so we will 
all just have to learn to live with it. 

I hope that a few more classicals will 
arrive before next month and we will 
have to wait and see if there is any 
improvement. 

ELECTRONICS WORLD 
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Citizens Radio Directory 
(Continued from page 40) 

hand, if one or both of the antennas are 
directional and are on a high hill or 
mountain, distances on the order of 20 
to 50 miles are possible. Under unusual 
ionospheric conditions when the skip is 
right, signals have been heard for sev- 
eral thousand miles. However, this 
type of operation is not reliable nor is 
it the type of service for which Citizens 
Radio was intended. 

Features of Radio Units 

You can buy a single Citizens Radio 
unit for as little as $40 in kit form or 
you can pay over $200 for an elab- 
orate factory -wired unit. Remember 
that you will need two such units to 
set up a communications link. Also, 
most units require separate antennas 
which will add at least $5 to $10 for 
each unit for a simple whip to as much 
as $30 to $100 for each unit for more 
elaborate and directional antennas. 
What is more, some units require 
separate power supplies for mobile 
operation. This could add $5 to $10 or 
more for each unit. All in all, the least 
expensive link involving two stations 
would cost around $100. If you are con- 

Arkay "Sky Vox" Model SQ -9 transceiver, 
manufactured by' Arkay Radio Kits., Inc. 
Power requirements: 117 volts a.c. at 60 
watts or 12 volts d.c. at 5 amps. Receiver: 
3- channel fixed -tuned crystal- controlled su- 
perhet type with r.f. amplifier and i.f. ampli- 
fier stage; noise limiter and squelch circuits 
are provided. Transmitter: 3- channel crystal - 
controlled type with 5 watts final plate input 
power. Units are normally supplied with one 
set of crystals for single -channel operation. 
Cabinet dimensions: 111/4" x 

51/2" 
s 8I/2 "; 

we ght: 12 lbs. Price: $89.95 in pre -wired 
sub -assembly kit form, including microphone. 

.i 
. o A 

-.. 
Kaar Model TR -326 "D Phone" transceiver, 
manufactured by Kaar Engineering Corp. 
Power requirements: 117 volts a.c.; also 
available for 12 volts d.c. and for 6 volts 
d.c. Receiver: 2- channel fixed -tuned crystal - 
controlled superhet type with r.f. stage; 
noise limiter and squelch circuits are pro- 
vided. Transmitter: 2- channel crystal -con- 
trolled type with 5 watts final plate input 
power. Units are normally supplied with one 
set of crystals for single -channel operation. 
Cabinet dimensions: 83/4" x 5" x 8 "; weight: 
10 lbs. Price: $170, including microphone. 

February, 1960 

We'd like to send you these 
important new books for a 
7 -day free trial examination 
CITIZENS RADIO by Leo G. Sands 
Here is the first complete book on Citizens Radio Operation. Ever 
since the initial use of 2 -way radiotelephone by police departments, 
this field has been growing in importance and application. Now, with 
more than a million vehicles equipped for its use, Citizens Radio is a 
major phase of the electronics field. This important new volume cov- 
ers every aspect of the field -its history, rules, and everything about 
how it works -in seven big chapters with one hundred major sections. 
You'll leant exactly what Citizens Radio is, its applications, what 
equipment you need, the full story on receiver circuits and transmit- 
ters, antennas, installation, and maintenance, full FCC rulings, how 
to apply for licenses, etc. Many illustrations. $4.95 

COMPUTERS AND HOW THEY WORK 
by James Fahnestock 

Here is a fact -filled exciting guidebook to the wonderworld of elec- 
tronic computers, with more than 120 illustrations and easy -to- follow 
tables in 10 big chapters. Step by step, you'll see and understand 
the workings of every type of computer ever used. This important 
new book illustrates the basic principles of computers in methods 
that require no knowledge of electronics. You'll learn all about corn - 
putcr memories, flip -flops and the binary counting system. You'll 
learn the mathematical language of computers where 1 + 1 = 10. 

/MY/ t Other chapters show you how computers use tubes and transistors to _. f 
E make complex logical decisions in thousandths of a second. CoM- 

,,, PUTERS AND How THEY WORK is must reading for career minded 
students and for electronics pros who want a more complete knowl- 
edge of this field. $4.95 

L C ' ONIC XPERIMENTER'S 
MANUAL by David A. Findlay 
With a few dollars worth of basic tools, and this book to guide 
you, you can explore the magic of electronics experimentation 
more completely than ever before. In a few short hours, you'll 
start your first project. You'll learn about every component used 
in experimentation, every tool, its function and why it is used. 
There are 10 big sections, each covering a specific phase of con- 
struction. There is a giant section of projects you can build, test 
equipment you'll construct and use in your future work. THE 
ELECTRONIC EXPERIMENTER'S MANUAL will give you the pro- 
fessional know -how you must have no matter what phase of 
electronics is your specialty. $4.95 

7 DAY FREE EXAMINATION 
When your books arrive, read and enjoy their diversity of contents, their thoroughness 
of coverage. Then after seven days examination, if you decide that they are not every- 
thing you want, send them back and receive a complete refund of the purchase price. 

f 
USE THIS CERTIFICATE FOR 7 DAY FREE EXAMINATION 

ELECTRONICS BOOK SERVICE . A Division of the Ziff-Davis Publishing Co. 434 South Wabash Avenue, Chicago 5, III. 
Please send me copies of CITIZENS RADIO bill and me at only 
$4.95 a copy plus a few cents postage. 
Please send me copies of COMPUTERS AND HOW THEY WORK, and bill me at only $4.95 a copy plus a few cents postage. 
Please send me copies of THE ELECTRONICS EXPERIMENTER'S MANUAL. and bill me at only $4.95 a copy plus a few cents postage. 
If I don't agree that this is one of the best electronics investments I've ever made, I may return the book(s) within seven days and get a full refund. 

$ enclosed (SAVE MONEY! Enclose payment with your order and we'll pay the postage.) 

Name 

Address 
City lone State 

EW260 
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Easier -to -build 

g../Z 09m m 
HI- FIDELITY KITS 
r l ' LAYER BUILT 
it ii t-m nQ GUIDE 

"Best buy in its field" 
-LIFE MAGAZINE 

10 WATT AMPLIFIER -With built -in pre - 
amp. 20 watts peak. All quality components. 
Frequency response 1DB. 20- 20,000 CPS. 
4 inputs. Outputs 4, 8. 16 ohms. Treble, Bass 
and exclusive Automatic Loudness Control. 
Punched chassis, color coded, step -by -step in- 
structions. Easily and successfully assembled 
by anyone with screwdriver, pliers and soldering 
iron. Model LJ6K ... $24.95 

20 WATT STEREO 
AMPLIFIER 
with built -in pre-amp 
and all controls. 
Model 20LJK... $59.50 

PRE -AMPLIFIER 
Self powered. 10 con- 
trols. .. 207 A K ...$44.50 

60 WATT BASIC 
AMPLIFIER 
Model 250K ... $79.50 

Many other kits available- 
At dealers or sent prepaid with check or M.O. 

FREEI 
GROMMES Div. of Precision Electronics, Inc. 
9101 -Q King Ave., Franklin Park, III. 

Please rush details on Grommes Kit Line. 

Name 
Address 
City State 

Your Dealer's Name 

WHO NEEDS 

GET 

HOME ELECTRICITY 

ANYWHERE 
WITH A 

Change 6 or 12 volt D.C. to 

110 volt, 60 cycle A.C. 

No Installation -lust plug into 
cigarette lighter of car, truck, 
or boat, and it's ready to go! 

Operate lights, elec- 
tric shavers, dictation 
machines, record 
players, small electric 
tools, portable TV, and 
testing equipment. 

Models from 15 to 200 
watts, with prices as 
low as $12.95. 

"Chief": 75 -125 watts, 
for 6 or 12 volt batteries $64.95 LIST 

See Your Electronic Ports Dealer or Jobber 

COMPANY 
r ESIGNERS E. MFRS. OF ELECTRONIC EOUIPMENT SINCE IS/1 

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA 
IN CANADA. ATLAS RADIO CORPORATION LTD. ONTARIO 
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Philmore Model TC -II transceiver, manu- 
factured by Philmore Mfg. Co., Inc. Power 
requirements: 117 volts a.c. at 35 watts; 
also available for operation at 6 volts d.c. at 
5 amps. or 12 volts d.c. at 3 amps. Receiver: 
3- channel fixed -tuned superregenerative type 
with r.f. stage. Transmitter: 3- channel crys- 
tal- controlled type with 5 watts final plate 
input power. Units are normally supplied 
with one crystal for single -channel opera- 
tion. Cabinet dimensions: 10" o 41/4" x 10%"; 
weight: II lbs. Price: $39.95 for 117 -volt 
model in kit form, including ceramic micro- 
phone. 

World Radio Model ECBK transceiver, man- 

ufactured by World Radio Laboratories. 
Power requirements: 117 volts a.c. at 35 

watts; separate power supply needed for 6- 

or 12 -volt battery operation. Receiver: tun- 
able superregenerative type with r.f. stage. 
Transmitter: single -channel crystal -controlled 
type with 5 watts final plate input power. 
Price: $39.95 in kit form. 

sidering a large number of more elab- 
orate units with directional antennas, 
the system cost may be in the thou- 
sands of dollars. 

Most of the units we have encoun- 
tered are transceivers. This means that 
some of the tubes and circuits are used 
for both transmitting and receiving. 
The most common arrangement is to 
use the audio tubes as microphone am- 
plifier and modulator while transmit- 
ting and as the audio voltage amplifier 
and power output tube while receiving. 
In addition, the power rectifier is used 
for both transmitting and receiving. By 
making some of the circuits do double - 
duty in this way, the manufacturer is 
able to cut down on the size of the 
unit and the number of circuits used. 

Power requirements are very modest, 
running between about 30 to 60 watts 
from the 117 -volt a.c. line for most 
units. The d.c. requirements are also 
quite reasonable, and most of the units 
draw no more current from the car's or 
boat's storage battery than would he 
drawn by a conventional auto broad- 
cast receiver. 

Receivers in use are either superre- 
generative types or superhets. They 
may either be tunable over the entire 
band or fixed -tuned to one or more 
channels. The superregenerative re- 
ceiver is quite simple and much sensi- 
tivity can be obtained in the single de- 

tector stage used. On the other hand, 
the superregenerative detector is quite 
broad in its tuning and it radiates a 
signal that could produce harmful in- 
terference. To overcome these effects, 
the detector is preceded by an r.f. 
amplifier. 

Superhet receivers used in the Citi- 
zens Radio units are either ordinary 
single- conversion or double- conversion 
types. R. f. stages are usually included 
for added selectivity and anywhere 
from one to three i.f. stages are used 
for high sensitivity. Noise limiters, 
particularly useful in reducing ignition 
noise interference, are common in these 
superhets. Also, squelch circuits, which 
quiet the receiver completely when 
there is no signal coming in, are widely 
used. Many of these are adjustable to 
control the amount of squelch. Too 
much squelch cuts down the sensitivity 
of the receiver, while iñsufficient 
squelch is not effective in reducing no- 
signal noise. 

The transmitters are fixed -tuned to 
one or several channels. The circuit is 
a conventional crystal oscillator. which 
must be held to within a .005 per -cent 
frequency tolerance of one of the 

Acton Model TCV -271 trans- 
mitter- receiver, manufac- 

tured by Acton Laboratories Inc. Power re- 
quirements: 117 volts a.c. at 45 watts or 12 

volts d.c. Receiver: single -channel fixed - 
tuned crystal- controlled dual- conversion super - 
het with r.f. and i.f. stage; noise limiter and 
squelch circuits are provided. Transmitter: 
single -channel crystal -controlled type with 5 

watts final plate input power. Cabinet dimen- 
sions: 12" x 4" x 6 "; weight: 9 lbs. Price: 
$179.95, including carbon microphone. (Model 
TCV -2 is also available with a tunable re- 
ceiver and 3- channel transmitter at $189.95.) 

Radio Shack Model CBK -I transceiver, manu- 
factured by Radio Shack Corp. Power require- 
ments: 117 volts a.c. at 35 watts; separate 
power supply needed for 6- or 12 -volt battery 
operation. Receiver: tunable superregenera- 
five type with r.f. stage. Transmitter: single - 
channel crystal -controlled type with 5 watts 
final plate input power. Price: $39.95, includ- 
ing crystal microphone. 

ELECTRONICS WORLD 
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Citizens Radio channels. This is fol- 
lowed by a power amplifier stage. Sim- 
pler units use a single dual -purpose 
tube for both functions. 

The units are fairly small in size and 
light in weight so that they can be 
moved easily or readily installed in 
autos or boats. 

Many of the transceivers employ cer- 
amic microphones which, unlike some 
crystal types, are not affected by heat 
and humidity. Some of the units use 

=S rugged carbon microphones and few 
use the built -in loudspeaker as a dy- 
namic microphone when transmitting. 
Push- buttons on some of these micro- 

Maxwell "Radiocom" Model 27C -I trans- 
ceiver, manufactured by Maxwell Electron- 
ics Corp. Power requirements: 117 volts 
a.c. at 60 watts; also available with transis- 
tor power supply for 12 volts d.c. at 4.5 
amps. or for 6 volts d.c. Receiver: single - 
channel fixed -tuned crystal- controlled super - 
het type with 2 r.f. stages and single i.f. 
stage; noise limiter and squelch circuits are 
provided. Transmitter: single -channel crys- 
tal- controlled type with 5 watts final plate 
inpuf power. Cabinet dimensions: 71 /8" x 

31/2" z 111/4"; weight: 6 lbs. Price: $159.50, 
including carbon microphone. 

Radson Model RT -70 
transceiver, manufac- 
tured by Radson Engi- 
neering Corp. Power 
requirements: 117 volts 
a.c. at 50 watts. Re- 
ceiver: single- channel 
fixed -tuned crystal -con- 
trolled superhet with r.f. 
stage and two i.f. 
stages; noise limiter is 

provided. Transmitter: single. 
channel crystal -controlled type 
with 5 watts final plate input 
power. Cabinet dimensions: 91/2" 
x 6" x 4 "; weight: 9 lbs. Price: 

$149.95, including carbon mi- 
crophone. (Model RT -75 is 
also available for 6 or 12 volts 
d.c. at $159.95.) 

Wightman "We- Phone" 
Model WE -PTI trans- 
mitter- receiver, manu- 
factured by Wightman 
Electronic Eng. Co. 
Power requirements: 
eight self -contained 
11/2 -volt batteries. Re- 
ceiver: single -channel 
fixed -tuned crystal -con- 
trolled transistorized 
superhet with r.f. stage 
and two i.f. stages; 
noise limiter circuit pro- 
vided. Transmitter: 
single -channel crystal - 
controlled transistorized 
type with 100 milliwafts 
oscillator input power. 
Cabinet dimensions: 
9Y4 "x31/2 "x2Ye; 
weight: 211 lbs. Price: 
$149.50, including 
speaker -microphone and 
built -in antenna. 

February, 1960 

FIX ANY TV 
OR RADIO 

ever made! 

Pearce -Simpson Model 
CBD -I transceiver, manu- 
factured by Pearce -Simpson, Inc. Power re- 
quirements: 117 volts a.c. or 12 volts d.c. 
Receiver: single -channel fixed -tuned crystal - 
controlled superhet type; noise limiter and 
squelch circuits are provided. Transmitter: 
single -channel crystal- controlled type with 5 
watts final plate input power. Cabinet dimen- 
sions: 7" x 4 5/16" z 10"; weight: 10 lbs. Price: 
$159.50, including carbon microphone. 

phones are used to transfer the func- 
tion of the unit from transmitting to 
receiving. In other cases, switches are 
mounted directly on the operating 
panel to perform this function. 

Since the user may purchase his an- 
tenna from a manufacturer other than 
the one making his transceiver, he 
should check that the antenna fitting is 
the proper mate for the connector on 
the transceiver. If it is not, it will be 
necessary to change the antenna fitting 
so that a proper connection may be 
made. 

With the very wide selection of Citi- 
zens Radio units available, most of 
which are illustrated and described in 
this article, our readers should have no 
trouble in picking a pair that will meet 
all their requirements. - 
EMI I ® ®EZI ®®® 
PIIIIPP/Well n 
CALENDAR 

1 T9 

of EVENTS I al ANA 1111111 
FEBRUARY 3 -5 

1960 Winter Convention of Military Elec- 
tronics. Sponsored by Institute of Radio 
Engineers. Biltmore Hotel, Los Angeles. 
Details from IRE, I E. 79th St., New York 
21, N. Y. 

FEBRUARY 10 -12 
Solid State Circuits Conference. Spon- 
sored by PGCT, AIEE, and University of 
Pennsylvania. University of Pennsylvania, 
Philadelphia. Program information from 
T. R. Finch, Bell Telephone Labs, Murray 
Hill, N. J. 

FEBRUARY 11 -13 
First Annual Convention. Sponsored by 
Electronic Representatives Assn., Drake 
Hotel, Chicago. Information from ERA 
headquarters at 600 S. Michigan Ave., 
Chicago 5, Ill. 

FEBRUARY 16 -18 
First National Symposium on Non -De- 
structive Testing of Aircraft and Missile 
Components. Sponsored by Southwest 
Section of SNT, Inc., and Southwest 
Research Institute. Hilton Hotel, San 
Antonio, Tex. W. E. Cory, General 
Chairman, Southwest Research Institute 
(Unclassified), 8500 Culebra Road, San 
Antonio, Texas. 
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ONLY $13 
for this 2 volume 

1500 -page Ghirardi 
Service Library 

COMPLETE TRAINING 
FOR BETTER RADIO -TV SERVICE JOBS 

These two giant Ghirardi home training 
manuals make it easy for you to be an expert 
on ALL types of TV -AM -FM service 
at only a fraction of the price you might 
expect to pay for such complete training. Almost 1500 pages, over 800 clear illustra- 
tions and dozens of procedure charts explain 
each detail of every service job as clearly as 
A -B -C. Each book contains up to the minute 
data. Each is based on approved p tonal 
methods. You learn time -saving shortcuts. 
You learn to work better, more profitably. 
Ideal as complete training for beginners or 
as a handy reference library for experienced 
servicemen who want to look up puzzling jobs 
or develop new and faster methods. 

A complete guide to 
TROUBLESHOOTING & REPAIR 

'tnl. HO. ¡,;,gr Radio & TV TROUBLESHOOT- 
ING AND REPAIR MANUAL ankles you through 
ach e 

( 

e procedure ... from locating trou- 
bles to making repairs fast and right. Step -by -step 
charts cover practically every type of troubleshoot- 
ing from Television problems to AM and FM realign- 
ment to IF and Detector Sections, car radios. record 
players, communications receivers etc. 417 illus- 
trations. Price $7.50 separately. 

, 

(Outside U.S.A. 
8R.00.) 

The complete "know how" of 
SET CIRCUITS & OPERATION 
OLe all about circuits and their peculiarities and w 

, 

your service "headaches" disappear! 
This 669 -page Radio a. TV Receiver CIR- 

CUITRY AND OPERATION manual covers all basic 
circuits and circuit variations used in modern home 

teaches 
p ent: explains their likely trouble spots: 

out useless ttestina:g helps 
the 

develop fast, truly 
professional service ce techniques. Price $6.76 sepa- 
rately. (Outside U.S.A. 57.25.) 

SAVE $1.25 -Pay As You Learn! 
If sold a urne and sent to you in lesson 

form, you'd 
s 
regard these two famous manuals a 

bargain at $76.00 more. Instead. you buy them 
complete in handy 

or 
oform for only $13.00 for 

the two (regular price $14.25). You save $1.25 ... 
and you have 3 months to pay If desired. No lessons 
to wait for! Everything is at your finger tips. You 
learn fast and you learn right! OUR MONEY - 
BACK GUARANTEE PROTECTS YOU FULLY! 

STUDY 10 DAYS FREE! 
i 

li 

Dept. RN20, RINEHART 8. CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

MONEY -SAVING OFFER ON BOTH BOOKS! 
Send Radio A TV TROUBI.F.SROOTING AND 
REPAIR and Radio & TV CIRCUITRY A OP- 
ERATION home training manuals for 10 -day 
free examination. If I decide to keep books. 

I agree to pay $13.00 (Pius postage) for the two 
saving of $1.25 over the regular price of 

and $3.00 
will 

00 a month thereafter o 
postage) 

fter ntil$1a 00 has 
ays 

paid. Otherwise 
Send r $13 bithk °order and 

you 

Play 
Postage. 

a 
10-day 

emoney 
-back 

with 
if you're 

A 

City. Zone, State 
(Oaaldr V.S.. -$1400 for DNA Doak.. Cerk yak order 
aiv. but tabu Mien prititept .rio money r,fsxd,d.-' 
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ill Tubes Boxed 

UNCONDITIONALLY 
GUARANTEED 

FOR ONE YEAR 

SEND FOR FREE CSOMPµETYO TURBE 

LIST 6 ORDER LLPUT Y ODU INQUIRY 
ON OUR 

LIST 
MAILING 

TEITRO 
'SMASHES PRICE 

TUBES foi 

GIFT OFFER 
FNEÉ 1106G tuile$ 

11hÚ 
-.binned 

order accompanying tills ad. ' 

FREE 
EICO TUBE TESTER 

By populo. 

Ing 
awe 

t- pee 
fag his 
F R E E 
A L V E- 
A W A Y. 

tester kit this 
II625K ABSO- 

LUTELY FREE when 'ou 
purchase $109.00 worth 
of receiving tubes from 
TEI.TRON within 00 days. 

ha etester gtyra Pur 
chased 

$34.95 PrepsId 
Send for FREE list 
other EICO test equipt 

than we l distribute. 

Semiconductors for im 
m delivery. delivry. 
11434 .49 21463 3.75 
IH60 .34 

314132.75 
11466 .49 2N3294 
11482 

1 0.00 
1.00 2N484 

114253 1.75 
4.25 214622 

114256 30.00 
19.95 2N633 

1N295 .30 1.35 
114460A C5134.00 

4.60 C5223.50 
1141096 CN709 

9.00 16.50 

Special pu trans. 
milting P Lnduslrial 
tubes Tr immed. 
062 .70 
2A4O .75 
2D21 .65 
2E26 2.50 
2%2 .75 
5R4GY 

1.00 
614 1.00 
12A6 .60 
F027 8.50 
HY691.75 

807 1.00 
8I1Á 3.25 
813 9.2S 
833A 

40.00 
ú66A 1.00 
2050 .85 
5675 

12.25 
5879 1.10 
6146 3.85 

Heavy Duty Soldo' 
Gun Rio 

ÓúaÌ spot' 
l' u:4 t pelpuDBliiflat s 

KIT S(J'4L. 
wins Solder i 
brush, tight °' wile 
joins(, s reopen 
0111V 99.. Ppd. 

Oí13 for $14.29 

New Price Schedule of Television 

PICTURE TUBES 
PICTURE GUARANTEED FOR ONE II) YEAR 

16RP4 .11.93 20DP5 .15.75 

16TPA .11.95 1OHP4 .17.75 
.16.75 21ACP4.21.95 

174VP4.15.76 116LP4. 18.75 

17E44 .13.25 216MPS 18.75 

17CP4 .17.25 
21A.TÚP4.1V4 .19.25 
21. .16.49 9.25 

. 
A 17.46 3IW P415.75 

174P4 .13.13 21EP4 .17.26 

17TP4 ,16.49 21FP4 .19.23 

17TP4 .16.49 21MP4 .21.25 
.16 49 21WP4 .17.25 

217.4 .18.75 21.4 .18.75 

BDP4 
10118.4. 
1OOP4 . 7.95 
12.4 10.75 

149P4 .11.75 
CP4 .11.95 
0.4 

.13.25 
14R. .14.25 17NP4 
16ÁP4 .16.45 

6CP4 .12.49 
16DP4 .11.99 
I6EP4 .15.99 160. ,15.99 
16HP4 .12.49 
16NP4 .11.95 19444 .18.25 

16LP4 .11.95 20CP4 .15,75 
Aluminised on Any Tube. $4.00 E tra. 
All Picture Tubes require a deposit on your dud. 

sizes to 

17['aä Add $7.00 
additional 

ISO" 20'.n I" and 24"s. 
Your cash deposit will be refunded immediately 

c ipt of your dud prepaid. 
Picl 

receipt 
Tubes tly from are shipped prom our 

warehouse the US Continent 
O 

Canada only, 
Harrison, N. J. r upon request. 

FIBER FUSE 
CLIPS...1Se ea. 

12 for $1.45 
PREPAID 

RCA CHEATER 
CORDS ..396 

T 6 for $1.95 
,'REPAID 

Co plete Outdoor 

Conical I Antenna Lcaal 
elmi. anten- 

na 
- 

n t th crsbr: 5' 
mast alum: chum . 
nit or 7" wall brkt 
ölate 

need), 8 stand 
se. 50' 300 ohm 
Ire. List$ 15.$7.99 

Iota of 3....57.49 
Immediate delivery 
FOB, Harrison. N.J. 

Swich Type - 

Antenna 
Shipped 

Postage Paid 
New 0 

witeih 
for 
UHF, VHF 

Neat 
sets. 

N e Pkg. 
52.99. Huy 
O, $2.49. 

New and Hard lo Gel 
Typa. Plompl Defy 
IONS . 
1G3GT /93 .70 
2CTS .. .SO 
3ÁF4 . ...102 

69.18 64 

SAWS .. .75 
8C%8 .. .90 
11CY7 ..- .74 
12E86 . .39 
17A%4GT., .50 
1704 . .50 
SOENS . 59 Send 

.Rproa iuects re- funded. 
. 

Obsolete 6 seldom used 
tubes. Say nos, 

787 
784 
795 
788 .47 
7C5 -44 
7r8 .77 
7H7 .S1 
757 .52 
7V7 .82 
7Y4 .35 
7 :4 .40 

1CSGT .57 
IC7G .39 

F5 .39 
11140 .39 
1 LAG .66 
1184 .69 
ILM4 .66 
1LN5 .66 3Lr .66 ST .59 
667 .59 
SAS .40 
6AB7/ 

1853 .60 
6A07GT 

.60 
GAS7G 

1.50 
6D6 .599 
6F5GT 
6r6 2 
6S7 .89 
65877.50 
6SR7 .3 
6U5 .54 
6U7G .40 78/ 

XXL .7 
7A6 .47 
7AS .46 

124857 
45 

128707 .0 
1207GT 

.48 
125R7 .S7 
1487 .43 
1486 36 
1407 .52 
27 5 
3585 .48 
35Y4 .35 
37 .59 
39/44.39 
45 .55 
S0Á5 8 
50 %6 .53 

71A .65 

Receiving Tube Specials 
65N7GT A A B 

Lots of 50 $24 -50 
Lots of 100 $44.50 

6W4FIT 
Lots of 50 518.95 
Lote of 100 534.95 

124117 A A 
Lots of 50 524.95 
Lots Of IOO $47.95 

SAU. A A 

Lots of 1OÓ 534 5 
OCRS A A 

L.oto of 50 522.95 
Lots 

Free po l0F41.95 e 

PICTURE 
TUSE RA10NT- 

Series type $1.39 
AUTO VI 
6 

Univer 
4 al Prong ...51.95 

12 Volt 3 Prong 
Standard .... 51.79 

12 
Stand Standard 

Prang 

NEW LIBERAL TERMS: No minimum order. Free postage on all tube & parts or- 
ders over $5.00 in U.N.A., .POs A Terrltoeies. 25% deposit required en C011s. Please 
send approximate postage on Canadian and foreign shipments- excess will be re- 
funded. All picture tubes and outdoor antennas shipped FOB Harrison, New Jersey. 

Tubes listed may be 
factory seconds or 

sed tubes and rr 
clearly marked. 

428 Harrison Ave. Harrison, N. J. Phone HUmboldt 4 -9848 

Dept. 
E W -2 

SAY YOU SAW IT IN 
ELECTRONICS WORLD 

WE CAN FINANCE 
THIS OUTSTANDING 

INVESTMENT OPPORTUNITY 
Your investment dollars will be returned 

3 -5 times annually if you can sell 100 or 
more picture tubes weekly. Windsor fran- 
chised TV Tube rebuilding enables you to 
produce custom built. highest quality 
tubes. Costs are low. Local distribution 
eliminates freight charges. 

We train your men and while so doing 
produce 100 or more tubes you can sell. 
Our engineers are at your service for dura- 
tion of lease. 

WINDSOR ELECTRONICS 
999 N. Main Glen Ellyn, Ill. 
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NEVER FAIL - 
ZONE YOUR MAIL 
The Post Office has divided 
106 cities into postal delivery 
zones to speed mail delivery. 
Be sure to include zone num- 
ber when writing to these 
cities; be sure to include 
your zone number in your 
return address -after the 
city, before the state. 

Intermodulation Distortion 
(Continued from page 67) 

Two stable audio generators are 
used, one of these produces the low 
frequency and the other produces the 
high frequency required for the test. 
In some instruments these frequencies 
are adjustable, in others they are fixed. 
The two signals are then fed into at- 
tenuators for isolation and for adjust- 
ment of the amplitude ratio (usually 
4 to 1). Some units permit the user to 
switch internal v.t.v.m. circuits in at 
these points to measure the relative 
amplitudes of the two audio signals. 
After suitable mixing, the combined 
signal is applied to the input of the 
amplifier to be tested. 

The amplifier is terminated in an 
output load resistor. Some IM units 
even have such loads built in for 
limited power use. The v.t.v.m. is then 
switched across this load so that the 
output power may be monitored. It is 
common to operate the amplifier "wide 
open," and simply keep increasing the 
mixed input signal until rated power 
output (or whatever power output 
level is desired) is obtained. See Fig. 4. 

In this regard, it is important to use 
the same peak output voltage as would 
be obtained under single -frequency 
conditions, since it is usually at the 
voltage peak that distortion is gen- 
erated. If the amplifier is delivering 4 
volts of low frequency and 1 volt of 
high frequency at the same time, its 
total output voltage would be 5 volts. 
The distortion would be equivalent to 
that produced by a 5 -volt signal. The 
power that should be produced by such 
a signal is E2 (52, or 25) divided by the 
load resistance. On the other hand, the 
true power (as indicated by a voltage 
measurement taken across the load) is 
only 42 plus 12 (16 +1, or 17) divided by 
the load resistance. This means that 
the indicated power output must be 
multiplied by 25/17 (or 1.47) when 
testing for IM under these conditions 
to obtain an equivalent sine -wave out- 
put power. Hence, if the voltage meas- 
ures 8 volts across an 8-ohm load, the 
true power is 8 watts, but the equiva- 
lent sine -wave output power is 1.47 X 8, 
or 11.8 watts. 

The amplifier load signal is then 
applied through an input attenuator to 
a high -pass filter. This circuit removes 
the large -amplitude, low- frequency sig- 
nal and passes on the high frequency. 
If the amplifier under test has IM 
distortion, the amplitude of this high - 
frequency signal will vary, perhaps as 
shown at the upper waveform No. 5 in 
Fig. 1. If the amplifier has no IM dis- 
tortion, the amplitude will be constant, 
as shown in the lower waveform. 

The high -frequency signal is then 
amplified and detected. (See wave- 
form No. 6.) After detection, the 
signal is fed to a low -pass filter which 
removes the high -frequency ripple. 
Now the amplitude variation shows up 
clearly as a low- frequency signal (up- 
per waveform No. 7). Had there been 
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CLASS 

TEXAS 
Act/U 

"D" CITIZEN BAND 

CRYSTALS 
.0050/o tole : ce_Meet v c c .aui ed 
mente, 1/2' pin spacing -.050 p,, m 'd gst'$ able, ad i per cry.. 
VI1 95 

22 CHANNELS EACH 

(add per crystal for postage and I I 

The following Class "D" Citizen Band frequencies in stock 
(frequencies listed in gacycles): 26.965, 26.975, 26.985. 
27.005, 21.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085, 
27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 
27.205, 27.215, 27.225. 

Matched rystal is for Globe, Con- $590 90 
set, Cue -Fone and If allicrafters Units a Per Set 
(Specify equipment make.) 

RADIO CONTROL CRYSTALS 
in HC6 /U HOLDERS -SIX FREQUENCIES 
Tolerance .005,e. 1.y. pin n :d) I , di:,memr. 

pp:1 pins available, mid l' Sr r nor (crystal., .mr,fv 
are Iam> desired. 

26.995, 27.045, 27.095, 27.145. $295 
27.195. 27.255 specify frequency EACH 

(add Sc per crystal for postage and handling) 
Send for FREE CRYSTAL CATALOG WITH 

OSCILLATOR CIRCUITS 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big ri r display . if Ile doesn't souk them. 
end a his name and order direct from nearest 

OUR FLORIDA PLANT NOW IN OPERATION 
ORDER FROM NEAREST PLANT 

TEXAS CRYSTALS 
Tent Crystals. Dept R -20 Tens Crysbk, Dept R -20 

8538 West Grand Avenue OR 1000 Crystal Drive 
River Grove, Illinois Ft. Myers. Florida 

Phone: GL 3 -3555 Phone: WE 6 -2100 

ALL ORDERS SHIPPED 1st CLASS MAIL 

WANTED! 
Equipment, 

Components or Parts! 

If you have something to sell, 
let ELECTRONICS WORLD 
readers know about it in our 
classified section. It costs very 
little: just 600 a word including 
name and address. Minimum 
message: 10 words. For further 
information, write: 

Martin Lincoln 
ELECTRONICS WORLD 
One Park Ave. 
New York 16, N.Y. 

ENGINEERING DEGREES 
E.E. Option Electronics or Power 

`` ¡ 
¡Also Liberal 

Mechanical, Physics. 
BUmine,. in 

Adlninletratlon 

Earned through Home Study 
INTERNATIONAL Pacific International 

c College of Arts & Sciences 
Primarily a Correspondence School 

5719 -R Santa MonicaeBlvd., Hollywood y38 Calif. 

PACIFIC 

February, 1960 

no IM distortion. the output here would 
be pure d.c. The remaining low fre- 
quency, representing the distortion, is 
then applied to the a.c. v.t.v.m. circuits 
for measurement. Since this meter had 
previously been adjusted for full -scale 
reading with the undistorted high - 
frequency applied, it will now read 
directly the percentage value of the 
intermodulation distortion. 

IM distortion measurements, taken 
in accordance with any standard meth- 
od such as the one described, allow an 
important specification to be quoted 
for evaluating high -fidelity equipment. 

Canada Puts Limit 
on R.F. Interference 

By J. E. KITCHIN 
Inspector, Telecom. Dept. of Transport 

AUDIO noises have been well tabulated 
in the past but how does one set a 

tolerable limit for radio -frequency noise? 
A recent Canadian Department of Trans- 
port regulation ( known officially as SOR 
59 -116 by the Queen's Printer, Ottawa, 
Canada ) has defined radio -frequency 
noise as any electrical disturbance "pro- 
duced by any mechanical, electrical, or 
other device" and capable of being re- 
ceived on a radio receiver. 

The regulation refers specifically to 
r.f. generators in the ISM industrial 
bands, in which the amount of r.f. en- 
ergy produced is without limitation. 
However, any r,f. generator in those 
bands must not have any emission out- 
side of the band in excess of 25 micro- 
volts- per -meter at a distance greater than 
one -thousand feet from the r.f. genera- 
tor. A provision is also made that if r.f. 
generators are operated on any fre- 
quency outside the ISM bands the limit 
shall be 15 microvolts- per -meter at 1000 
feet - 

Allowance is also made for higher 
power industrial equipment (over 5 
kw.) and high- frequency arc welding 
equipment where it is not practicable to 
apply the limits mentioned above. In 
these cases the field intensity is restricted 
to ten microvolts-per-meter at a distance 
of one mile front the industrial equip - 
ment- 

It is also interesting to note that these 
measurements must be made on field 
strength meters of a make and type ap- 
proved by the Department of Transport, 
or by meters having an equivalent stand- 
ard of measurements. Field- strength 
meters must be adjusted to read the 
"quasi peak" values of field strength 
and the prescribed antenna system is a 
horizontally polarized dipole seven and 
a half feet high for measuring the fre- 
quencies above 25 ate. 

Any records of measurements made 
to ensure compliance with the regulation 
must be kept for three years and be 
available to Inspectors of the Depart- 
ment of Transport. It must also be re- 
membered that, as usual in such regula- 
tions, the provision is made that in cer- 
tain cases or circumstances suppression 
may be required by the Department at 
values lower than those specified in the 
regulation. 

COYNE offers 
LOW COST 110 

T°IEVISI Training in 

Spare Time AT HOME 

The future is YOURS in 
TELEVISION -RADIO 

COLOR TV! 
A fabulous field -good pay -fascinating 
work -a prosperous future! Good jobs, 
or independence in your own business! 

Y0u CAN 
BE DOING 

INTERettiNe, 
PROFITABLE 

q u tk t. $ 

Coyne brings you MODERN - QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do actual 
servicing jobs -make money early in 
course. You pay only for your training, 
no costly "put together kits." 

Send coupon or write 
to address below for 
FREE Book 
and full details including 
easy Payment Plan. No 
obligation, no salesman 

will call. 
Coyne - the Inatitu- 

MI 
B. W. Cooke, 7r- President 

Hon behind this train - 
ing... the largest. 
oldest, best equipped 
residential school or 

{ its kind now in its new 
home pictured here... 

- Founded 1899. 

1501 W. Congress Pkwy., Chicago, Dept. 20-N6 
Chartered as an Educational Institution 

Not For Profit 

rCOYNE Television, Home Training Division 
Dept. I811G -New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 
Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City stall 
(It is understood no salesman will call) L 
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PUT YOUR 
OSCILLOSCOPE 

TO WORK! 

The book that 
REALLY 

TEACHES YOU 

TO USE 
'SCOPES! 

Modern 
Oscilloscopes 

and Their Uses 
326 pages 

370 pictures 

Dust off that oscilloscope 
of yours! Put It to work fully 
on the dozens of lobs It can 
do better than any other 
service Instrument. 

Handle jobs twice as fast. 
Handle them better -and Iota 
more profitably! 

This big book, MODERN 
OSCILLOSCOPES AND THEIR 
USES shows you how . In 
a way you can really under- 
stand. Cleary and simply, it 
explains exactly where and 
how to use your 'scope on all 
types of AM, FM and TV 
service . . from trouble- 
shooting to set realigning and 
everything in between. No 
fancy theory. You quickly 
learn how to make connec- 
tions; how to adjust circuit 
components; how to set the 
controls; and how to analyze 
patterns fast and right! New 
section even s quantlta 
Live measurements-the slick- 
est way of to ating many color 
TV troubles and aligning sets 
properly. 

Practice from it 10 days 
at our risk! See for your- 

self how much this clear, 
easy instruction can mean! 

Dept. RN -20, RINEHART & CO.. Inc., 
232 Madison Ave.. New York 16, N. Y. 

,0101 MODERN OSCILLOSCOPES AND THEIR USES 
for ÌO-dav FREE EXAMINATION. If I decide to keep 
book. I will then send you $6.50 plus a few cents 
postage In full é ayment. If not, I ill return book 
Postpaid and owe you nothing. 

Name 

Address 

City. Zone, State 
OUTSIDE 
Money back k if k Is returned in 10 days.1M 

$7.00 

SURPLUS 
HIGH IN VALUE LOW IN PRICE I 

DIAL TELEPHONES 
French type 

standard 
made by Conn. Tel. & Tel. Can 

be used for tandard extension phone 
Conti Ea. $4.95 With Dial, Excellent Conti 

LOW VOLTAGE TRANSFORMER 
This Transformer 

np 
produces Vlt, 8. 7, 

Ea. 

Volts. 

or 
for 51.0 00 

RECORDING BLANKS 
IC' Recording Blanks. Make your own Recordings. 
Aluminum 

i 
base, Lacquered both sides. Pro- 500 

Package of 
quality. All New Stock Ea. 

$3.50 
of 100 530.00 

HEADSETS 
Trimm, 8000 ohms H. F. Headsets with $3.50 4 Ft. Cord. All NEW Ea. i 

CODE PRACTICE OSCILLATOR 
Type TG -5 Code Oscillator provides 1000 Cycle tone 

wire between betiween 2eapoints. 
units 

Uses f1 21 Volt Bette, 
actuated and will follow bug. All New Complete 
and n 2 Ingle ght Batteries. Tone Oscillator Is relay 
a single Earphone, less batteries 

set $7.50 
Set of batteries for shove $2.00 

TELEPHONE STEP RELAY 
3 Pole 10 Position 'Minor" Switch. Ideal for use with Telephone Dials for remote switching. 3 levels -Each I lade 10 position. Op rates from 24 DC 
using 1 it to step and 1 coil to reset. WGT. 

Exe Cond.' Used ga. $4.95 

Ramon Revue.° similar 
RANGE 

PM DRIVER 
EOperating Watts 

30: Peak Watts 80; Frequency Response 00.7000 
cycles, 15 
hushing. $50.00 

Imp.. I 
All New 95 Newmounting $6. 

RECORDING WIRE 
i0 its 

Magnetic Recording Wire on 38k" D1am Alum Spool. 
1 Hour Recording Time. Will fit most wire recorders 
or wire can be re- spooled on your own $5100 spools. All new. $1.50 per Roll. Four Rolla 

REVERSIBLE MOTOR 
1 /40 H. P. Ball -hearing 3450 
RPM in Blast-proof cane. Needs 
only a capacitor for starting. Al! 

Cy. 
Brand 

' Low 
110 V., 

O0 $3.95 
Starting Capacitor 50.45 Ea. 
WGT. Approx. 8 Lbs. 

See our previous ad for Special Surplus Items. 
Ali prices F.O.B. S. F.. Calif. Calif. orders add 3r>n 
Sales Tax. 20 / Dep. on all C.Ó.D.'s. Purchases under 
$5.00 send full amount. Items subject to prior sale. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cold. 

Telephone HEmlock 1 -3106 
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The "Pyramid" Stylus 
(Continued from page 49) 

due to pressure per unit area must be 
taken into account. 

What is needed, then, is a stylus de- 
signed to fit all existing microgrooves 
but shaped in such a way as to mini- 
mize "pinch effect" while fitting into 
all "corners" of the recorded modula- 
tion. Fidelitone's solution to this prob- 
lem is the "Pyramid" stylus. 

In order to understand how the 
"Pyramid" works, assume the stylus is 
ground into a pyramidal shape rather 
than in the form of a cone with a 
spherical tip. Each of the four ridge 
edges created by the four converging 
sides are rounded gently and highly 
polished to remove "cutting" edges 
and minimize friction. Consider fur- 
ther that the polished ridge edges of 
pyramid shape are formed so as to 
approximate the included angle of the 
cutter stylus. The "Pyramid" stylus 
thus formed is precision mounted on 
the needle in such a way as to cause 
the ridge radii to engage the side walls 
of the groove in the same horizontal 
and vertical fashion as the cutter sty- 
lus was when it formed the original 
groove. 

Such a design permits the pyramid 
shape to maneuver all the sharp turns 
and reach into all the sharp corners the 
way the cutter stylus does. (Fig. 3 
shows the way a "Pyramid" will trace 
the groove of Fig. 2 while Fig. 1 is a 
pictorial comparison of the two needle 
shapes tracing a single -tone, high -fre- 
quency groove.) Fig. 4 is an enlarged 
end view of the "Pyramid" showing its 
projection in the groove. 

When such a stylus shape traces a 
groove, whether modulated or unmodu- 
lated, only the ridge corners of the 
"Pyramid" will touch the side walls of 
the groove, up to the maximum con- 
dition of 45 degrees inclination of 
groove modulation. The sides are con- 
stantly changing in proximity to the 
side walls but, like the cutter, they 
are always just following behind with- 
out interference. Throughout all this 
range of motion the stylus rides on 
an "even keel," not rising, but always 
in intimate gliding contact with groove 
side walls. Of course, the "Pyramid" 
corners must not have sharp cutting 
edges. They are rounded into contact 
radii much smaller than any round tip 
radius thus far proven practical. 

One's first reaction is that such re- 
duced radius values would also greatly 
reduce the contact area to the groove, 
thus requiring impossibly Iow needle 
pressures. The solution to this dilem- 
ma lies in the fact that the shape and 
mounting permits the stylus to follow 
the groove's contour farther up the 
walls of the groove than is possible 
with the round one. 

The round stylus, to minimize pinch 
effect, must touch the groove walls as 
near to the bottom as possible. The 
farther up the side walls the contact 
radius extends, the greater will be the 

undesirable distortion effects. See Fig. 
5. 

The "Pyramid" stylus, on the other 
hand, is shaped so that its engagement 
area is a continuous line that can ex- 
tend all the way up the groove's wall 
without affecting its tracing dimension 
(fore and aft) in the slightest. Thus no 
increased pinch effect nor decreased 
groove translation results. Hence it is 
possible to increase the contact area of 
the "Pyramid" to values equivalent to 
much larger spherical stylus areas. To 
be specific -a .0002 contact area of a 
"Pyramid" is greater than the contact 
area of a .0007 spherical point. This 
has been proved by record and stylus 
wear tests. It is therefore recommend- 
ed that a working radius of .0002 on a 
"Pyramid" not be operated at greater 
than 6 grams needle force and a .0003 
radius not exceed 10 grams needle 
force. When making this comparison 
consider that a .0005 round tipped sty- 
lus should operate at a 4 -gram maxi- 
mum needle force. The "line contact" 
of the "Pyramid" also results in a 
noticeable reduction in background 
noises, commonly referred to as 
"scratch noise." While this character- 
istic came as sort of a surprise, it is 
completely logical since the extended 
"line contact" area distributes forces 
up along the vinylite groove side walls, 
which will average out any molecular 
irregularities to be found at concen- 
trated points. 

Another bonus resulting with this 
new stylus is a noticeable reduction 
in needle drag, which greatly improves 
the so- called tangential distortion 
found with some pickup designs. This 
is a design weakness permitting motion 
of the needle in the fore and aft direc- 
tion during the tracing of heavy modu- 
lation. 

Manufacture and Mounting 

Everything looks rosy in theory. 
Now, how is such a stylus to be made 
and how can controls be set up for its 
mounting? These big questions took 
nearly two years to resolve because no 
stylus is worthy of so much special 
handling unless it is made of diamond. 
To produce such a stylus requires care- 
ful molecular orientation of each stone 
before grinding. Only the softer mo- 
lecular planes can be ground away 
which leaves the ridges which contact 
the groove side walls coincidental with 
the hardest molecular plane of the dia- 
mond. This requirement is also a con- 
dition for optimum wear. After the 
stone is properly processed and highly 
polished, it still requires precision 
mounting in its needle. The rotational 
horizontal orientation of the stylus in 
its needle mounting must be selected 
for maximum performance conditions 
to be met on the inside grooves of the 
record, where stylus performance is 
most critical. 

The "Pyramid" diamond stylus 
needle should not only be viewed in 
the light of its longer service life and 
the longer useful life of costly record- 
ings but in the improved reproduction 
possible by its use. -- 
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AN /ART -13 100 -WATT 
TRANSMITTER 

(Government original cost $1,000.00) 
Designed to provide radio communication by 
voice, (MCW) or CW telegraphy. Class "B" 
audio modulator system capable of modulating 
the carrier at least 90% on voice or MCW. 
Incorporates automatic tuning mechanism 
which may be used to select any one of I I 
frequencies, range 2000 KC to 18,000 KC. 
Frequencies 200 KC to 1500 KC range is pro- 
vided by addition of oscillator 0 -16 /ART -13 -A. 
Shipping weight 90 pounds. 
With Tubes and Meters- 

Condition 50 Condition Fair 
Less Meters but with Tubes- " $20.00 
Less Meters and Tubes - 

Ifor spare parts only) 510.00 
0 -16 Low Frequency Oscillator $ 5.95 
AN /ART- 13 -T47 with Tubes and son 
Meters. Condition Good 
T47 with Tubes and Meters. Con - $49 50 dition Excellent 

-For Boats or Planes - 
MACNESYN REMOTE READING COM- 
PASS- Lightweight, operates from 12 V 
DC with very low current. Very accurate 
and simple to use. Complete $24,95 Tested 

Write for Bargain Flyer 

R W ELECTRONICS 
2430 S. MICHIGAN AVE.. DEPT. N 

Phone: CAlumet 5 -1281 Chicago 16, Illinois 

TV PICTURE TUBES 
At Lowest Prices 

10BP4 $ 7.95 17BP4 S 9.95 21AMP4$15.75 
12LP4 8.50 17CP4 17.00 21ATP4 15.75 
148/CP4 9.95 17GP4 17.60 21AUP4 15.75 160P4 12.00 17HP4 12.50 21EP4 13.50 
16EP4 12.75 171P4 11.50 21FP4 14.50 
16GP4 14.50 17QP4 9.95 21WP4 14.00 
16KP4 9.95 17TP4 17.00 21YP4 14.50 
16LP4 10.95 19814 16.00 212P4 13.50 
16RP4 9.95 20CP4 13.50 24CP4 23.50 
16WP4 12.00 20HP4 14.50 24DP4 24.50 
16PT4 9.95 21ÁP4 22.10 27P4 39.95 
17AVP4 12.50 21ALP4 15.75 27RP4 39.95 

1 Year Warranty 
Aluminised Tubes $5.00 than above prices. Prices include the return of 

more 
acceptable similar tube 

Thee tubes a manufactured from reprocessed used 
glass 

bulbs. All parts and materials Including the electron gun are brand new. 
ALL PRICES FOE CHICAGO. ILLINOIS. Deposit required. when old tube is not returned. refund- able 

at 
time of return. 25% deposit required on shipments. Ó1d tubes must be returned pre- paid. Tubes shipped Rail Express. 
WRITE FOR COMPLETE LIST. - PICTURE TUBE OUTLET - 
3032 MILWAUKEE AVE. 

CHICAGO 18, ILLINOIS 
Dickens 2 -2048 

BEST IN HI-FI VALUES! 
NO 

DELAY 
SERVICE 

All orders rushed to you 
in factory -sealed cartons. 
Write for free catalog. 

25 -W Oxford Road audlp.. Massapequa, New York 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING I 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 

February, 1960 

Improvements for S.W. Sets 
(Continued from page 53) 

3 and 4 may be connected in the fila- 
ment string either between the 2nd 
detector and i.f. amplifier tubes or be- 
tween the i.f. amplifier and mixer 
tubes. 

Audio Limiter 
When the broadcast -band tuning 

range of a Hallicrafters SX -24 was ex- 
tended to 460 kc. for ship radio re- 
ception, the need for additional noise 
limiting became apparent. The original 
audio noise limiter of the receiver does 
an excellent job on auto ignition at 
high frequencies and on certain other 
types of interference, however, it could 
not cope with the powerful blasting by 
the local harbor shore station if re- 
ceiver sensitivity and audio gain were 
set for distant ship reception. 

Numerous noise limiter circuits were 
tried and the simple scheme finally 
adopted was found to possess dual 
virtues. It is not only satisfactory in 
the reduction of blasting but very 
effective in the reduction of QRN. On 
many occasions when QRN would ren- 
der 80 -meter c.w. operation an annoy- 
ing task, merely throwing in this limit- 
er permits comfortable reception. 

The limiter circuit consists of a 10- 
megohm, 1/2 -watt resistor paralleled by 
a toggle switch, connected in series 
with the original plate -load resistor of 
the first audio stage. When the switch 
is closed, the receiver operates normal- 
ly since the 10- megohm resistor is not 
in the circuit. When the switch is 
open, the 10- megohm resistor is part 
of the plate -load resistor and limiting 
occurs. (See Fig. 2.) 

Narrowing Audio Response 
So well known is the principle of 

improving receiver selectivity by nar- 
rowing the frequency response of the 
audio system that many communica- 
tions receivers employ audio filters. 
The local oscillator stability of the 
low -priced communications receiver is 
rarely sufficient to permit the use of 
an audio filter. However, the addition 
of a tone control will be found quite 
advantageous under certain operating 
conditions (such as for the attenua- 
tion of an interfering c.w. signal at a 
very high beat -note frequency). 

The layout of the S -38B presents a 
problem ih mounting a tone control 
on the front panel, A thorough investi- 
gation under actual operating condi- 
tions showed that a worthwhile im- 
provement in c.w. selectivity can be 
achieved by the simple addition of a 
.005 -sf. bypass capacitor from the plate 
(pin 6) of the 12SQ7 audio amplifier to 
the chassis (close to the tube socket). 
No other value of capacitance or cir- 
cuit position produces the same im- 
provement in performance. In addition, 
this modification does not impair the 
audio quality of speech or music and 
results in improved signal -to -noise 
ratio. 

prepare for your career in 

ELECTRICAL 
ENGINEERING 
ELECTRONICS 
COMPUTERS 
RADIO -TV 
At M$OE, you can equip 
yourself for a career 
in many exciting, grow- 
ing fields: MISSILES 
RADAR AUTOMATION 
RESEARCH DEVELOPMENT 
ELECTRICAL POWER 
AVIONICS ROCKETRY 

When you graduate from 
the Milwaukee School 
of Engineering, you are ' 

prepared for a dynamic 
career as an Electrical 
Engineer or Engineer- 
ing Technician. Under 
a faculty of specialists, 
you gain a sound 
technical education in 
modern, completely 
equipped laboratories 
and classrooms. As a 
result, MSOE graduates 
are in great demand 
and highly accepted by 
industries nationally. 

At MSOE you will 
meet men from all 
walks of life and all 
parts of the country - some fresh out of 
high school or prep 
school, others in their 
twenties - veterans and 
non -veterans. 

You can start school in any one of four quarters and begin specializing 
immediately. Engineering technicians 
graduate in 2 years with an Associate 
in Applied Science degree. For a Bachelor of Science degree in Engi- 
neering, you attend 4 years. A 3 -month 
preparatory course also is available. 

A'TT' 

FREE CAREER BOOKLET! 
If you're interested in any 
phase of electronics, radio or 
television, be sure to look 
into the programs of study 
offered by the Milwaukee 
School of Engineering. Just 
mail the coupon. 

MILWAUKEE SCHOOL 
OF ENGINEERING 
Dept. EW -260, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin 

Please send FREE Career Booklet. I'm 
interested in Electrical Engineering; 

Electronics Computers 
Electrical Power Radio -TV 
Mechanical Engineering 

PLEASE PRINT 

Name.....__._.... Age.......... 

Address..._._._._.._.-------- -___.. 

City Zone. .State... 
I'm eligible for veterans education benefits. 

MS -123 

J 
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FREE 

r-a- -- 
Fill in coupon for a FREE One Year Sub. 
serf tion to OLSON RADIO'S Fantastic Bargain 
Packed Catalog - Unheard of LOW, LOW, 
WHOLESALE PRICES on Brand Name 
Speakers, Changers, Tubes, Tools, Hi -Fi's, 
Stereo Amos, Tuners and thousands of other 
Electronic Bargains. 

NAMF 

ADDRESS 

CITY ZONE-STATE 
If you have a friend interested in electronics 
send his name and address for a FREE sub. 
scription also. 

OLSON RADIO 
CORPORATION 

PURCHASING 
A HI -FI 

SYSTEM? 
Send Us 

Your 

List Of 

Components 
For A 

Package 

Quotation 
WE WON'T BE 

UNDERSOLD! 
A I l merchandise 
is brand new, fac- 
tory fresh Sc guar- 
anteed. 

PRP.P. H4-P4 Caroloa 
Available on Request. 

AIREX 
RADIO 

CORPORATICN 
64 -R Cortland' Sf., 

PARTIAL LIST 
OF BRANDS 
IN STOCK 

Altec Lansing 
Elect rono ice 
Jensen 
Hartley Stephens 
University 
Acoustic Research 
Janssen 
Wharfedale 
Karlson Cabinets 
Viking 
Concertons 
Bell G.E. 
Weathers 
Harman- Kordon 
Eico Pilat 
Sherwood 
A eroso u nd 
Fisher 
Dual Changer 
Bogen leak 
Dynakit 
H. H. Scott 
Ferrograph 
Tonberg 
Pe ntran 
Ampex DeWald 
Revere 
Challenger 
Wollensak 
Garrard 
Mirocord 
Glaser -Steers 
Rek -O -K ut 
Components 
N ore leo 
Fairchild 
Pickering Gray 
Audio Tape 
Conroe TV 

Full Line of 
Wellcor Cabinets 

N. Y. 7, CO 7-2137 

Many hams occasionally enjoy lis- 
tening to ships at sea on 600 meters 
and above. It is not a difficult task to 
extend the tuning range at the low 
end of the broadcast band to include 
frequencies to 460 kc. if an erroneous 
dial calibration can be overlooked. 
When an attempt is made to tune to 
455 kc. (the usual receiver i.f.), the re- 
ceiver will naturally take off in over- 
all oscillation and no signals can be 
heard. 
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Mac's Service Shop 
(Continued from page 56) 

is hearing Leon Deloy, 8AB, for the 
first trans -Atlantic reception on the 
short -wave band of 100 meters. This 
story tells about relaying a message 
by hams from coast -to -coast in an 
hour and twenty -five minutes, and this 
one tells of the McMillan expedition 
at the North Pole being picked up by 
an amateur." 

"Wonder what those broadcasting 
stations were like ?" 

"Well, here is a description of WBZ's 
new 1000 -watt transmitter described 
as one of the finest in the country. It 
uses 'four 250 -watt oscillator and five 
250 -watt modulator tubes. A modula- 
tion meter and control rheostat has 
also been added so that the operator 
can listen to the programs and gauge 
their modulation'." 

"I'll bet there were some far -out ap- 
plications of radio back there." 

"You're right. Here is a picture of 
a German schutzman, or police officer, 
carrying a portable radio for receiving 
orders from headquarters. The radio 
is about eighteen inches square with 
four exposed tubes sticking out the 
top. The poor devil is wearing ear- 
phones under his steel helmet, and a 
loop antenna at least four feet square 
is strapped to his back. The accom- 
panying text says disorders in Germany 
are frequent and that the officer carries 
this cumbersome equipment so that 
he may know when his presence is- 

needed. He's going to be in great shape 
to quell a riot when he arrives on the 
scene in that rig. Another story says 
that in New York City an undertaker 
operates a hearse equipped with a ra- 
dio amplifier and loudspeaker. As 
the vehicle enters the cemetery, 
chimes, hymns, and funeral music are 
played. Finally, look at this headlined 
story about a radio device just invent- 
ed by a Canadian physician that will 
diagnose human ills." 

"Here's one for the book!" Barney 
exclaimed: " 'Wired Service Corpora- 
tion, located on Staten Island, is carry- 
ing to 500 residents of the island a 
six -hour program daily, to be increased 
when the service is extended to New 
Jersey. Upon payment of a certain 
sum, your set is installed and the pro- 
grams come in.' Pay -Wired -Wireless 
away back there!" 

"You'll find lots of familiar names 
in those old magazines. Herbert Hoo- 
ver, Secretary of the Commerce De- 
partment that licenses radio stations, 
says broadcasting needs an overseer. 
It was to get one in the form of the 
F.C.C., of course. Here is a picture of 
a younger, heavier, hairier Arthur 
Murray giving an over- the -air dancing 
lesson. Charles Chaplin tells a reporter 
how frightened he was at his first ra- 
dio broadcast. This strikingly hand- 
some man is the visiting Prince of 
Wales who is described as an ardent 
radiophan. Coolidge's address to Con- 
gress is believed to have been heard 

ELECTRONICS WORLD 

Ex +ending BC Band 

When there is sufficient room in the 
tuning coil assembly, a separate toggle 
switch may be placed in each r.f. com- 
partment near the broadcast -band coil. 
The toggle switch handles are ganged 
together by a piece of insulating rod 
which may be run through the panel 
and equipped with a control knob. 
When the switches are closed, each 
connects a capacitor from the "hot" 
end of its broadcast coil to ground. 

Unfortunately, there is insufficient 
room in the Hallicrafters SX -24 to 
make the installation just described. 
An attempt was made to mount 
switches and capacitors above the 
tuning gang. While performance was 
satisfactory on the broadcast and ship 
bands, the stray capacity thus intro- 
duced made it impossible to obtain 
proper alignment on the high- frequen- 
cy bands. The arrangement finally 
adopted consisted of three 230 -µµf. ca- 
pacitors; one connection of each sol- 
dered to the tuning gang frame. A 
small alligator clip on the other lead 
of each capacitor permits clipping one 
to each of the tuning -gang lugs for 
ship reception. When ship reception is 
not desired, the alligator clips can be 
connected to any convenient point on 
the tuning -gang frame. 

The Hallicrafters S -38 layout per- 
mitted a somewhat neater arrange- 
ment. A toggle switch (d.p.s.t.) was 
mounted between the oscillator coil 
bank and the antenna coil bank and 
its handle is accessible through a hole 
in the bottom cover. Both switch arms 
are connected to the chassis. A 172 -µµf. 
capacitor (a 150 ppf. paralleled by a 
22 µµf.) is connected between the "hot" 
end of the broadcast oscillator coil and 
one end of the switch contact. A 200- 
ppf. capacitor is connected between the 
"hot" end of the broadcast antenna 
coil and the adjacent switch contact. 
These capacitor values were selected to 
satisfy the following requirements : (1) 
The broadcasting tuning range ex- 
tended down to 460 kc.; (2) Tracking 
excellent at 500 kc. (600 meters) ; and 
(3) Progressive mistrack from 500 kc. 
to 460 kc. (Having no r.f. stage, the 
low -priced receiver has a much lower 
i.f. rejection ratio than larger sets. 
The resultant tendency to oscillate as 
the receiver is tuned toward 460 kc. is 
offset by the intentional mistrack.) 

There are undoubtedly a number of 
other simple modifications similar to 
those described here that will suggest 
themselves to the users of the various 
communications receivers under their 
particular operating conditions. --NI- 
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by a million and a half people. And 
Steinmetz dies on the morning of 
October 26, 1923." 

"What do the magazines say about 
us service technicians ?" 

"Not much, as such. Most of the 
listeners, having built their own sets, 
also repaired them. The magazine 
gives instructions on how to build 
sets and also a lot of helpful hints, 
such as how to connect earphone jacks 
in series so that more than one person 
can hear, how to sandpaper tube 
prongs to insure better contacts, and 
how to employ earphones as a meter 
multiplier resistance so that the low - 
scale 'A'- battery meter can also be 
used to test the 'B'- batteries. I'll bet 
that was good on the earphones! 

"And then there is this story head- 
lined: `Hook -ups Galore. There are dr- 
cuits everywhere. There are so many 
that a good radio electrician may wan- 
der into a store to buy a switch knob 
and actually hasten away in blushing 
ignorance'." Mac looked across at the 
metal file cabinets that contained 
around 2000 radio and TV diagrams 
and mused aloud, "I wonder what that 
radio electrician would think today. 

"But they were trying hard to guess 
the future," he continued. "Some of 
the guesses were good, some not. Here 
the manager of WGR is saying seeing 
by radio is not far distant. And there is 
something sadly familiar about this 
editorial that declares : 'Radio -con- 
trolled mechanical devices, electrical- 
ly operated, will exercise an influence 
difficult to foretell. Ten years and a 
new war will develop radio and make 
its uses so far -reaching. . . that an- 
other world war will be impossible.' 
But listen to this : 'The near future 
will see small, compact, and portable 
radio receivers ... in every home. 
There will be no outside antenna, no 
complicated wiring, and no batteries 
in the ideal foolproof set soon to be 
sought by up -to -date householders 
who will demand radio service just as 
they do telephone service today.' Some 
of the wise ones knew they were going 
to need us." 

"This is more fun than looking 
through a family album," Barney de- 
clared as he leafed through the maga- 
zines. 

"I think it's more than amusing," 
Mac said soberly. "Examining the past 
is the best way to understand the pres- 
ent and guess the future. That's why 
we study history. Personally, when I 
look back at this crude beginning of 
the electronic industry and realize how 
far and how fast it has come in thirty - 
seven years, I feel a little awed but 
very, very proud of being a part of it." 

"Yes," agreed Barney with unwonted 
solemnity, "it is a sobering thought. 
Even in my scatter -brain fashion I am 
impressed by the fantastic contribu- 
tions that the early hams made to the 
advance of radio every time I rattle 
a key and talk to some amateur half 
way around the world. The progress in 
our field is really staggering -I am 
glad I 'belong.' " 

February. 1960 

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 I 5C each. All in full -color -each suitable for framing. 

1. V.H.F. TV Spectrum and Interference Chart: Servicing aid for TV techni- 
cians and hams -saves hours by tracking down interference. 

2. Hi -Fi Crossover Network Design Charts: Tells how to build speaker nets for any crossover frequency. Complete coil -winding data, capacitor values 
given. 

3. Color Codes Chart: Gives you coding for capacitors, resistors, trans- formers, resistance control tapers -all in easy -to -use form. 
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 Chart: For Hams and short -wave listeners- 

gives complete listing and map of amateur prefixes by calls and countries. 
6. Sound: Fundamental data on all phases of Sound: frequency ranges, sound 

levels, equal loudness curves. A must for all audiophiles. 

ALSO AVAILABLE: 
Reprints of the following authoritative articles: 
7. "Build a Citizens Band Transceiver " -complete details on building an 11- 

meter transceiver for Citizens Band service. 
8. "Electrical Shock: Fact and Fiefion" -must reading for everyone whose 

work or hobby involves electricity. Ideal for utility companies . . . 

service associations. 
IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OF ALL GATEFOLDS 
AND REPRINTS IS LIMITED. OFFERED ONLY ON A FIRST COME, 
FIRST SERVED BASIS. 

Send 15t per selection to 
ELECTRONICS WORLD, Dept. N 260 

Box 378 Church Street Station New York 8, New York 

ONE CENT SALE 
BUY ONE AT OUR REGULAR LOW PRICE 
and GET the SECOND for ONLY It MORE 

CITIZENS BAND TRANSMITTER 127 MC) 
chassis complete with crystal. $12.49 each. 
two for $12.50. 
TRANSMITTER similar to above but with 
5 watt RP stage instead of 1 watt. $14.99 each, two for $15.00. 
CITIZENS BAND RECEIVER chassis tun- 
able through all 22 channels. Complete 
with audio amplifier. $9.99 each, two for 
$10.00. 
AMATEUR BAND TRANSCEIVER 1144 -148 
MC) chassis with dual VHF triodes for walkie- talkie radiophone. $9.99 each, two for $10.00. 
TRANSCEIVER TRANSFORMER: Mike to 
grid input and plate to low impedance 
headphone output. Good for telephone handsets. $1.99 pair, two for $2.00. 
TELEPHONE HANDSETS with push -to -talk 
switch. $5.99 each, two for $8.00. 
MICROPHONE High output 200 ohm car- 
bon with terminal lugs. $1.49 each, two for 
$1.50. 
COILED CORD 4 conductor 11" telephone 
cord. Extends to over 4 ft. .99 each, two for $1.00. 
RIT OF PARTS for AM -FM VHF radio re- ceiver. Tunable from 80 -200 mc. which in- 
cludes U.S. satellite frequencies. $6.99 each, 
two for $7.00. 
TRANSISTOR AUDIO AMPLIFIER gives 
50X voltage gain on low level signals. Oper- ates on We volts. $3.99 each, two for $4.00. 
CONVERTER (crystal controlled) for 27 
MC Citizens Band. Adapts any standard broadcast radio to 27 MC band. Tunes all 
22 channels. Complete with tubes and crys- tal. $14.99, each. 2 for $15.00. 
TRANSMITTER CRYSTALS in holders. As- sorted frequencies for experimenters. Bag 
of 10 only $1.49 two bags for $1.50. 

ALL MERCHANDISE GUARANTEED 
LIMITED QUANTITY - 

NO LITERATURE OR CATALOG 
Remit in full. Include sufficient postage. 

No C.O.D.'s. 

VANGUARD ELECTRONIC LABS 
Rex 12 -EW2 Hollis 23, N. Y. 

DON'T 

THROW 

OLD RADIOS 

AWAY! 
Here's the data 
you need to fix 
them FAST ... and 

good as new! 

.lust look up the how. to -do -it data on that old radio 
you want to list 

Four times out of 5. this giant. 3%- pound, 744 -page 
Ohirardi RADIO T1IOUBLESIIOOTERS HANDBOOK 
gives exactly the information you need to fix it In 1114. 
Tells what Is likely to be causing the trouble . shows 
how to fix it No useless testing. No wasted time. Mend - 
book covers practically every radio receiver model made 
by 202 manufacturers between 1925 and 1942. Using it. 

en beginners can e ily fix old sets which might other- 
wise be thrown away because service information is larking. 
With few simple repairs, most of these old sets can he 
made to operate perfectly for years to come. 

THE ONLY GUIDE OF ITS KIND! 
Cuts service Time in half! 

Included are common trouble symptoms and their 
remedies for over 4,800 models of old home. auto radios 
and record changers: Airline. Apex, Arvin. Atwater Kent. 
Belmont. Bosch. Brunswick, Clarion. Croslcy. Emerson. 
Pads, G -E. Bolster, Majestic. Motorola. l'hllco, Pilot. 
RCA, Sihertone. Spartan, Stromberr and dozens more. 
Includes hundreds of pages of Invaluable tube and com- 
ponent data, service short cuts, etc. 

TRY IT 10 DAYS ... see for yourself! 
Dept. RN -20, RINEHART R CO., INC. 1 

232 Madison Ave.. New York 16, N. Y. 
Send Ghirardi's RADIO TI{O17R1.ES1100TItR'S 

IIANDIIOOK for 10 -day free examination. If I de- 
cide to keep book. I will then remit the full price of 
only $6.95 plus postage. Otherwise. I will return book 
postpaid and owe you nothing. (SAVE! Send $6.95 
with order and we pay postage. Same return privilege 
with money refunded.) 
NAME 
ADDRESS 
CITY. ZONE, STATE 
OVT *oU.S.A.-Prim a mob ni only. 

ne k if book LI returned I0 
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RADIO ELECTRONIC 

SURPLUS 
SILICON RECTIFIERS 

1N1454 

181455 

1N1456 1 N145 

1N1446 

1N1447 

1N1448 

1N1449 

25 amp. 100 volts 

25 amp. 200 volts 

25 amp. 300 volts 

25 amp. 400 volts 

.750 amp. 100 volts 

.750 amp. 200 volts 

.750 amp. 300 volts 

.750 amp. 400 volts 

$3.00 

$3.50 

$4.00 

$4.50 

$ .65 

$ .75 

$ .85 

$1.00 

íC603 FM RECEIVER 
20.-27.9 mc. Equipped with 10 push 
buttons for selecting chonnels. Cont. 
variable tuning over the entire ronge. 
Unit complete with tubes, built -in loud 
speaker, squelch circuit, head phone 
jacks, schematic diagram on bottom of 
case. Approx. weight 34 lbs 
Used Good $9.93 
Like New $12.93 

DM -34 Dynamotor 12 or 24 -volt D.C....each $3.93 
BC -604 Transmitter; 20:27.9 me 

NEW $4.93 

Crystals (set of 80) for BC604 transmitter, 20 to 27.9 mc 

Price $3.00 per set 

Schematic for BC603 /BC604. 

Price $1.00 each 

DM35 DYNAMOTOR,1 2 Volt Input,output 62SV,.225A 
Used with BC604 $9.95 
12 Eicor Dynamotor: Output 440V, 200A. NEW $7.93 

NO C.O.D: s. REMIT FULL AMOUNT WITH ORDER. ALL 

PRICES F.O.B. PASADENA. 

C & H SALES CO. 
2176 E. Colorado St. Pasadena 8, Callt. 

NEW DIMENSIONS IN C -B EQUIPMENT from ESSCO 
Your guarantee of peak performance- 

s Ilablllty -economy 
NEW ESSCO SUPER- CEIVER f unmatched sensitivity 

Aland 
lectivlty. A listing of its any featuees would 

l Mis page. Suffice to 'ti's got everything.' 
23 hannels, h- dial proad, AC. Squelch 

tubes etc.. etc.. Special introductory price of price 
THE ESSCO RASE -MITTEN. A top performance trans- 
mitter of maximum obtainable output en. Sturdy In- 
lustrinl design. components 4 workmanship. Unit 
housed in wrinkled alum. C e 10x5x0. N'1. 15 -hs. 
Shnckmounts supplied for mobile installations. 115 
volt AC std. amer voltages available. 

) 

$99.95 
THE ESSCO ULTIMATE, m single unit transmitter. 
Wreceiver 

with ail the above tentures and n 
t. 40 Ilm.'. Special production requires $159.95 5 day delivery ................... 

NOTE: ALL Enesco C-B transmitters supplied with com- 
plete compliance to ALL FCC rules on Citizens Radin 
Service. 
THE ISSCO 
tonna. Uses spec nÌ hardened aluminum alloy elements 
for iitewelght durability. Guaranteed 3D13 gain n 

` std GP antenne. Gives your station loud voies, at 
nard to roach locations. With 25 ft. RG8 /U 534.95 

ble cons 
ESSCO DUAL O -P Antenna with hardened steel 

Moments. With 25 ft. RG8 /U S21.95 cable 
THE ESSCO SUPER SINOLE O -P antenne. Std self 
s ilh ortng single set of aluminum alloy aima 4í 
w 25 ft. coax. durable 'LOUD 

radiais 

radia tor 

ESSCO CB HQTSs N 
Se W T. 

. CAL13pN5Y. 

THE SURGISTOR® 
For your protection and 
profit, install one every 
TV, Hi -Fi call ! $1.85 
List. See your jobber. 

WUERTH TUBE SAVER CORP., 
Detroit 4. 
Michigan 
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ne "ter. man. Learn how to send and 
remise 

vCommuunnleaatel with 
International 

around 
globe. Learn t home Quiets through 

famous Candler System. Used by ben 
mpe r ialr Lleeme. 

fyW for 
te for FREE 800K. 

CANDLER SYSTEM CO.. Dept. 2 -R, 
Box 522e, Denver 20. Cots.. U.S.A. 

What's 

New in Radio 
iu J 

MOBILE SOUND SYSTEMS 
Lawrence Incorporated, P.O. Box 

5106, Seven Oaks Station, Detroit 35, 
Mich. has announced the development 
of a new line of transistorized mobile 
sound systems which has been trade - 
named "Road- Commander." 

Designed primarily for police, fire, 
and civil defense work, the system in- 
cludes a mobile amplifier (Model RC- 

,.d 

1225) which can be operated from an 
automotive 12 -volt system and supplies 
25 watts audio output; and RC -100 flat 
contour speaker which is suitable for 
roof mounting on vehicles using roof 
lights; and the RC -101 concealment 
speaker for installation on unmarked 
cars or fender mounting. In addition, 
the system includes a microphone and 
microphone hanger. 

Upon written request, the manufac- 
turer will supply complete details on 
this system and the name of the near- 
est franchised dealer. 

ALUMINUM MASTING 
JFD Electronics Corporation, 6101 

Sixteenth Ave., Brooklyn, N. Y. has 
announced production of a new series 
of lightweight, corrosion -proof alumi- 
num masts for the service trade. 

The company notes that such masts 
offer absolute elimination of rust, stain- 
ing, or corrosion; high tensile strength 
of 45,000 lbs. per square inch; 66% less 
weight than steel; protective corru- 
gated board packing which permits 
convenient warehousing; and a non -slip 
fitted -joint lock for positive stacking 
of sections. 

The masts are available in 5, 71/2, and 
10 foot lengths, 1%" o.d., .042 (19 
gauge) sections in natural silver or 
gold anodized aluminum. 

NEW SILICON RECTIFIERS 
The Rectifier Division of Sarkes 

Tarzian, Inc -, 415 N. College Ave., 
Bloomington, Ind. has recently devel- 
oped a new silicon rectifier that is de- 
signed to be used as a replacement for 
the 866 series of rectifier tubes. 

The Type S -5130 is capable of op- 
erating at a full inverse peak voltage 
of 10,400 volts under all conditions and 
carries a d.c. current rating of 300 ma. 

with choke input and 240 ma. with ca- 
pacitor input. 

As a companion rectifier at lower 
cost, where a full 10,400 volts is not re- 
quired, the company offers the S -5343 
rated at 6400 peak inverse volts and 
300 ma. d.c. This type will replace 816 
tubes as well as 866's at reduced volt- 
age. 

For a data sheet on these new units, 
write the manufacturer direct. For 
quantities less than 500, local distribu- 
tors can supply either rectifier. 

UTILITY TABLE 
Holly Electronics, 112 W. Colorado, 

Pasadena, California has recently in- 
troduced a new utility table which has 
been specifically designed for service 
applications. 

The Model 12A1 has an adjustable 
open top for under -chassis repair and is 
designed to accommodate most TV and 
radio chassis. The table is 30" high x 
24" square and is mounted on swivel 
casters. All joints are rigid with special 
locknut joints. Douglas fir is used 
throughout. 

The table is tested to withstand 250 
lbs. It is shipped direct from the manu- 
facturer unassembled. Write the com- 
pany for price and additional details. 

"TRANSFILTER" CIRCUIT 
Clevite Electronic Components, 3405 

Perkins Ave., Cleveland 14, Ohio has 
developed two new "Transfilters" 

i 

which are said to cut at least 50 cents 
off the over -all parts cost of a conven- 
tional LC filter circuit in transistor 
portable radios. 

The new models can be used for i.f. 
stages of AM radios. They permit the 
replacement of a double -tuned i.f. 
transformer and two single -tuned i.f. 
transformers by a single -tuned i.f. 
transformer and one each of the TF- 
OlA and TO-01A "Transfilters." 

The TO-01A is an interstage coupler 
providing impedance coupling between 
the first and second i.f. transistor stage. 
It combines the functions of impedance 
transformation and frequency selec- 
tion of the i.f. frequency. 

The TF-01A is an emitter bypass 
frequency selective element also reso- 
nant at 455 kc. In combination with 
the TO-01A, it gives the receiver's i.f. 

ELECTRONICS WORLD 
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only 15e for this 
authoritative guide 
to building an 
inexpensive 

record 
library! 

t. 

reprinted from 
HiFi REVIEW 
(now HiFi /STEREO REVIEW) 

Now -you can build a record library 
of hi -fi classics from the steadily grow- 
ing catalogue of $1.98 releases! More 
than half a dozen big record companies 
are re- issuing great performances on 
the new $1.98 labels. You can have a 
guide to the best of these for 15C -by 
ordering this reprint of a recent article 
in HiFi REVIEW. Complete with cata- 
logue number, artist, orchestra and 
conductor information -it's a fabulous 
guide to building up a high fidelity li- 
brary of basic classics! 

In addition, HiFi REVIEW's Music 
Editor, David Hall, gives you the back- 
ground of the $1.98 market ... eval- 
uates the discs being offered at this 
price ... pinpoints the future of high - 
quality, low -price records. 

If you've been thinking of starting a 
record collection or adding to the one 
you have -this reprint is your best 
guide! Order your copy today -sim- 
ply mail 15 in coin or stamps with 
the coupon below. But the supply is 
limited, so order now! 

r 
EW 260 

HiFi /STEREO REVIEW 
Box 1778R 
Church Street Station 
New York 8, N. Y. 

Please rush my copy of the HiFi RE- 
VIEW reprint on building a library of 
$1.98 records. I enclose 15 to cover 
postage and handling. 

Name 

Address 

City Zone State 

February, 1960 

l 

1 

stage selectivity comparable to that ob- 
tained by the four tuned stages in the 
original circuit. 

The company' emphasizes that al- 
though the new units replace functions 
of i.f. transformers in the receiver cir- 
cuit the new components are not direct 
replacements. Slight circuit modifica- 
tion is required. Write the company for 
complete details and full specifications. 

TUBE ANALYZER 
American. Scientific Development, 

P.O. Box 109, Redlands, California is 
now offering an electron tube analyzer, 
the Model ETA 100B, which has been 
designed for tube and electronic equip- 
ment manufacturers, and those requir- 
ing positive evaluation and /or match- 
ing of vacuum tubes. 

The new unit measures true plate 
and screen current and transconduct- 
ance at precise voltages specified by 
the tube manufacturer or at voltages 

NA! 
w' sow 

chosen by the circuit designer. The 
gas and leakage test, applied to every 
electrode, is continuously variable to 
10 megohms. The unit determines the 
firing point of thyratrons, regulation of 
gaseous voltage regulators, and for - 
ward and reverse current of small dry - 
disc rectifiers and diodes. 

The unit supplies continuously vari- 
able d.c. voltage for output circuits 
from 0 to 100 volts at 50 ma. It is 
housed in a portable hardwood carry- 
ing case. 

Write the manufacturer for addi- 
tional details and price. 

ELAPSED TIME INDICATOR 
Sela Electronics Company, 545 West 

End Ave., New York 24, N. Y. is cur- 

Selachron 
TIME INDICATOR 

10 00 ?L e; 
11 r S 

60 C. -'c £S 
Jµ"p% 

'SS(t4= 
9JII tASP 

rently offering a compact, low -cost 
elapsed time indicator which has been 
tradenamed the "Selachron." 

Suitable for applications as diverse 
as checking the wear on phonograph 
styli and timing rented machinery and 

-"TAB" Tubes Tested, Inspected, Boxed --- 
Six Months G feel! No Rejects! 

NEW & Used Gov't & Mfgrs. Surplus! 
Orders 1,0 or marc. Recesslae typer only ppd. 48.í.1r. 

OA2 .tló BBJB .06 126T6 .51) 11151 1.00 082 .05 61017 .99 12677 .80 11726 1.10 0C3 .0" 661.7 1.25 12AU6 .00 4.65* 16.00 OD3 .)5 66116 .98 1261/7 .60 2021 2/51 OZ .51) 6106 1.111 1241E7 .79 3023 3.8., 167 .811 6827 1.25 12666 .05 717A 5/S1 1B3 .711 6C4 .43 12057 .99 4.125 20.00 IRS .7b GCS .69 121106 .511 250 35.00 154 .78 6C66 .80 1211E6 .50 4E27 7.00 214 .78 6COS 1.411 1211F6 .59 4PR6020.50 
Send 56e r Cruder, 1U 11 /S1 6116 3 /S1 121117 .99 

SUS : 6.15 2 12877 .98 1X25 .1114 616 .48 12827 .99 
8 687 

11 12CUS 1.45 304 .8 74 12567 .04 35 .08 616 1. 111 12507 .80 31/ .8:, 65 .59 12S87 .80 564 .1)8 651 .09 12517 .75 5U SSA7 .011 125147 .1)4 5V .811 6587 1.111 12507 .84 

4X150 5.01) X25033.00 
X50038.1)0 
58P1 4.08 
511Pa 4.98 
357 4.00 loor 7.00 
388 3/84 16 10.00 

Reefed Surplus Rlenr Rees /rem echoed. G o 
553 .59 65C7 .89 19866 2.15 450T 42.00 BAS4 .511 6507 .71) 1978 1.10 807 1.00 SAC, .70 65117 .09 2506 1.39 809 3.00 6667 .89 65J7 .09 25L6 .00 811 4.40 SANG .1111 65X7 .72 25W .77 812 3.00 
GALS 2/811 

651.7 
5117 2/31 2526 .75 

613 0.00 
6406 .03 6507 .74 E134 11.411 815 2.75 6657 3.01) 6567 .711 EL37 2.49 026 BATE .411 BTB .98 3318 .60 8298 8.00 

Wonted 3047% tv e., Ten I S 8 Pn'd 
GAUE 1.10 GUS .98 35W4 .40 LAUS 1.111 6V6GT .70 66U8 .09 6W4 .711 6*X .79 6W8 .80 
6846 9 6X 2/61 6547 1.00 6 %5 .411 

61106 E6 111 
676 .117 

6806 I.0 
66_6 .72 

832A 7.00 3574 .611 8686 2.75 
3575 .13 1625 5/51 
Sols .69 6146 4.00 
5085 .99 579 .98 
socs no 5881 2.70 

117 . H O K 
SOLS 66 :3.21) 5654 1.1)0 125L5 .5n 75 .80 5894 12.011 12A/35 .7n SO .59 7193 10 /51 

TUBES WANTED! WE BUY! SELL & TRADE! 

"TAB" KITS! "TAB" THE BEST KITS! "TAB" 
All Aa Cooair flop Y..plnr endue. 4 sire. 

K it 2 Eng. Parallel Rules Kit 35 Precision Resistors Kit 10 Switches 
Kit 75 Resi 1/a /1/2 W 
Kit 150 Carbon Res, kit 25 Panel Lamps 
Kit 12 Electrolytic Cents 
K it 56 Tube Sockets 
K it 65 Tubular Coud'..,. 
Kit 500 Lugs 6 Eyelets 
Kit 10 Bathtub Oil Confis 
K it 5 lbs. Surprise PckY. 
Kit 10 Xmltr Mica Concise. 
Kit 3 Phone /Patch %fmrs 
Kit 3 Searchlights 
Kit Circular Slide Rule 
Kit 12 *lgt Clip Asst'd. 

Kit 0 Standoff Insu!ators 
Kit 35 Power se.. 
Kit 5 Crystal Diodes Kit 100 Fuses. *ssote0 
Kit 100 Ceramic Condir. Kit 10 Germanium Diodes 
Kit 5 F724] Xtal Nalders Kit 8 Silicon Diodes 
Kit S Microswitches 
Kit AsstO Rectifiers 
Kit 2 PAP Transistors 

4 Kit 050 Ft Hookup Wire Kit 2 Veeaer Counters 
Kit 2- Computer Toroids 
Kit Nigh Gain XTAL Mike 

lui). In KITS -GET ONE FREE EACH KIT 991 - 
*NEW "TEKSEL" SELENIUM RECTIFIERS 

FULL WAVE BRIDGE RECTIFIERS. ONE YEAR UTO» 
AMP. IBVAC 36VAC 72VAC 144VAC 
CONT. 14VDC 28VDC 56VDC I18VDC 

LAMP $ 1.30 S 2.00 5 .90 5 9.5 2AMP 2.15 3.00 6.25 12.30 3AM 2.90 4.00 8.60 16.75 
LAMP 4.15 8.00 18.75 36.15 IOAMP 6.10 12.15 26.30 48.90 

Write fo Compte a Rectifier Catalog 

NEW Selenium Radio & TV Rectifiers! GTD. 
GSMa 5e. 5' 6 for $2; 100M 45e, Q 12/15; 280616 BSc, Q 10 /S6; 300M 88e, Q 10 /Se: 500Ma Si. 8- 10 /Se. 25/31 

Order. lhi. Rem 110 a More. Prepaid 48. Slate.' 

TRANSISTORIZED DC POWER! 
NI.EFFICIENCY OC to OC to 50 VDC 

'TA65TAT' KIT or UILT! 
Output 450 t TAP 250VDC at up to 
I 50 MA /110 to 70 Watts 80% eHl- 
e1e11 y: ripple 0.2vic: low Idle current 

amp silicon rectifiers. oil condens- e 
torold transf. fused t short cir- 

cuit poor. Regulation 2. to lon4i liant Small 
iY !n 

Quiet! Light gt! Lo 
Priced 940 "1'AHBTAT" 

size! 
built $35. Pre- 

Assembled U -Sulla kit TRI245CK Only 530. TAR. 
S T' 250VDC GJ 101111A/12V In TI11225C8 $27 

!t l'it1225CK 524, 6V In R pt T6 125CR $27. it 
TIIH25CK 524. 

DC POWER SUPPLIES for TRANSISTORS! 
New low -oint 6`nored 9.5 / Ripple 
Power Supply. 

o 
specified In Transistor Manuals G.E. ' Ideal for poly. cling transistor cire tilts. ll in sire! 

12VDC at I 5OMn.T 12V I i0á1 $5 25VDC at 150Mn -T25V1 SON 510 DIVDC at 1 Anlp.T40h'IA $19 

FOR BEST BUYS! "TAB" for BARGAINS 
AN- 4862'Revr As Is Good for Parts 91.59 RDZ -USN 200.400 Mc's Raw less Tube,....525.00 
BC653/100 to 200W Xmth Phone or Cw 2 to .5 Mc's includes 12V /Dynmtr 5 Channels ....539.00 "Irish" Tape 1200' NiQIty OW 51.59 (. 6 dur 59 "Irish" Tape Mylar 2400 ft Beet Qlty $4.19, 3/512 
Snugpreseope Tube 2' 55 va ...... 2/S9 
2N277 54.50; 28276 55.50; 214441 53; 214442 SS 

NEW SILICON 500MA RECTIFIERS 
GENERAL PURPOSE 400 PIV at 250 MA 
SPECIAL 2 FOR S1 25 FOR 510 

Y 35 'SO 
3oc 

r+iv.. 
280'400 

'Sc 
Uiv' 

560 ROO 
51.59 

vows 

10/loo 
45e 

350 /S00 

1m 
/piv 

40Or /200 
s 

m:/öiv' . 

20/600 

.. ... '41::/öiv. 
630/900 700/1000 
51.89 $2.58 

ms / pie 
210/65300 

C 

.. ..;:ióiv" 
490/700 
51.50 

770/1100 
53.12 

Use in F.W Bridge r F.W.C.T. up to 750ma o 
r rills for 1..54. (5.5 or more we peg pextOPr 48 

.IO,rn.) 

"TAB 
mm TERMS: Money Back Guarantee! 77 Our lath year. $2 min. Order 

F.O.B. N.T.C. Add h09 Charges 
or for C.O.D. 25% Dep. Prices 
shown ...Wet to change. 

111 -WD LIBERTY ST., N.Y. 6, N.Y. 
Send 25e PHONE: RECTOR 2.6243 for Catalog 
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Advance 

F-R-E-E 

AN 131A 
ANTENNA 

'(with each 
order of $10 

B or more) 

POWER SUPPLY KIT! 
Primary 115V. 60 CY. Sec., 400.0.400 V. P Amp.. 
9 VCT (Fr 2 Amp. std. mounting Plus 8 My. chokes 
and two Smfd. 600 V. oil 

$TsSD condensers Mit sl 

MAR Power Supply 
119 V. 60 cyc. input 12 -14 VDC. Amp. 
put filtered and fully housed. 

SPECIAL $8.95 

* * POWER TRANSFORMERS * * 
117 V. Pri. , 800 VCT., 350 Ma.: 6.3 V., 

$Te 
C9 

7.5 Amps; S V., 6 Amps a Yi 
720 VCT., 200 Ma.: 12.6 V., 3 AMPS; 6.3 V , $5115 
10 Amps: S V.. 3 Amps 11 - TRANSFORMER Buys!! 

ALL WITH 115 VOLT PRIMARY 
6.3 V SEC. t Amp. .51.25 6.3 V SEC. 3 Amp..51.69 
6.3 V SEC. 4 Amp.. 2.29 6.3 V SEC, 15 Amp 

CT 3.95 
12 V SEC. 2 Amp.. 1.19 11 V SEC. 1 Amp 1.19 
Step up /down Transformer 110 V -220 V 10 Amp. 9.95 
Primary 115. sec. 6 V -7 VO V. 73 VA 3.75 late 3100 VCT 700 Ma 17.73 
Sole constant voltage, 93.125 V in 6.3 P, 

10 Amps out 9.50 * * RELAYS! RELAYS! RELAYS! * * 
310 VAC DPDT....52.79 24 VAC SPOT Sigma 
110 VAC DPDT, Ce 4tF $1.35 

amic-Leach .... 3.45 
12 VDC DPDT 1.35 w /iranslor mer for 
24 VDC, PDT 2.93 110 VAC 1.65 
24 VDC. OPOT w/ 

dust c v 2.45 16,000-ohm plate, 

6 VDC SPOT 1.35 Sigma 5F SPOT. 
Sigma 3.200.ohm Will operate on 

SPOT 2.45 500 Mma 
LARGE STOCK AC, DC RELAYS! 

3.95 

SOLENOIDS 
I15V 60 Cyc. cont. duty, 18 Lb. pun. . each 54,75 
8 Lb. pull each 2.30 

14V L 230V SORENO IN STOCK! 

CHOKES 
FULLY CASED 

6 ny. 100 Ma....51.09 
22 hy. 100 Ma.... 2.59 
20 by. 110 Ma.... 2.10 
10 hy. 250 Ma.... 2.75 
20 hy. 300 Ma.... 7.95 

WESTERN 
ELECTRIC 

Volume Indicator 
with Weston X732 db. 
meter. Var. $14125 
2 -24 

RG CO -AX CABLE . , , 

UG CONNECTORS 
8 /U, 52ohm impd.. 100 II. length 57.75 
SS A/U (72 -ohm) w /male S female co 

50.ft. coils ea. 2.46 
58/U. l00ft. length ea .23 
59 /U. 100 -I1. length ea. .25 
50 239 connectors 3 for 1.25 
UG 259A 

On 
3 for 11.25 

Adaptors for 58 /U 22e each 

OIL CONDENSER BARGAINS 
SPECIALI! 3 x 8 mid. 500 VDC Only 52.25 
2 Mid 600 VDC..50.9 2 MId 2000 VDC..$1.50 
8 Mid 600 VOC.. .90 1 MId 2500 VOC.. 2.2S 

10 Mid 600 VDC.. 1.10 1 MId 3000 VDC.. 1.75 
15 Mid 600 VDC.. 1.90 2 Mid 4000 VDC.. 5.75 
16 Mid 600 VDC.. 1.75 3 Mid 4000 VDC.. 7.50 
25 Mid 600 VDC.. 3.25 1 MId 5000 VDC.. .10 

1 Mid 1000 VDC.. .95 2 MId 5000 VDC.. 8.75 
2 Mid 1000 VDC.. .69 2 Mid 6000 VDC..12.73 

15 MId 1000 VDC.. 2.95 2 Mid 10000 VoC.16.95 
MId 1500 VDC.. 1.95 1 Mid 12500 VDC.18.95 

S- A -L -E! PANEL METERS! 
0 -200 Microamps..13.90 
0 -500 Micro -amps.. 3.50 

1" METERS 
0.3 amps 2.95 
0-300 VAC 1.95 
0 -7.5 VDC 2.95 
0 -200 VDC 2.95 
0.300 VOC 2.95 

3" METERS 
0.100 Micro- amps 5.95 
0 -200 Micromps .95 
0.7.5 VAC 3.25 
0.150 VAC .5 
0 -1 Mill .49 
0 -5 Mills 3.25 
0.100 Mills 
0.250 Mills 3.95 ** SELENIUM RECTIFIERS ** 

marked 0 -150) ..53.29 
0 -1 Mill (scale 0 -50) .25 
200.0 -200 VDC.... 3.99 
0.300k Amps 

hpnl 
OC, 

9.95 
-10.0 to + B119 5.95 
RUNNING TIME 
0 -9999 OE 110V... 7.95 
0 -9999 JOT, 230V. 9.50 
Comb w /Ire ter. 

JOT, 110 VAC...17.95 
Pram free. meter 

110 -130 V 58- 
62 cyc. 9.95 
400 cyc. 9.95 

-FULL WAVE RID6E- 
130/110 VAC input 30/24 VAC 

150 mills 51.25 inp$1.19 
200 mills 1.7s 2.33 
300 mills 2.90 S Amp 6.45 

7.5 Amp . 

500 mills 3.50 20 Amp 2.95 
12 Amps 19.75 20 Amp 12.93 

4 WIRE TELEPHONE STEPPING 

COILED CORDS RELAYS! 
each 89e 10 deck, 3 pos. 36.95 
16 for $5.001 16 deck. 22 pos. 522.50 

NEW POWER SUPPLY KIT! 
Variable low voltage DC ow e supply kit for <ran- 
sino, u 0.19v., 1 amp (transisto, transformer 
rheostat. condenser, line cord, terminal strips, 
icbr, schematic explaining hook -up). 95 9 $ 

ALL FOR ONLY 11907 iVV 

* * ** Extra Special!! * * ** 
HOLTZER -CABOT MOTOR 

ROC 2510. 3400 RPM, 110 V. 60 Cyc.. 9W. tsi ac 
3/16" shaft. w /condenser JUST iV fiat 

(supply limited) 
Min. Order 53.00 -23 / with order F.O.. New York 

10 DAY OVAR. PRICE OF MDSE. ONLY 

Advance Electronics 
6 West Broadway New York 7, N. Y. REctor 2.0270 

equipment operation, the unit has no 
moving parts and is designed for direct 
wiring into devices for straight -scale 
reading of total operation time. 

Models are available for equipment 
or devices operating on 6 -, 12 -, 115 -volt 
a.c. or d.c. and total elapsed time read- 
ings of 100, 500, 1000, and 10,000 hours. 
Other voltage or time span combina- 
tions are available on special order. 

CAPACITOR KIT 
The Sprague Products Company, 

North Adams, Mass. has just an- 
nounced a new kit of silvered mica ca- 
pacitors which has been especially as- 
sembled for replacement applications 
in electronic servicing. 

The "MK -1 Sampler" kit consists of 
an inventory of 40 silvered mica units 
in the seven most popular ratings, 
packaged in a handy reusable plastic 
box. The capacitors are made of care- 
fully selected, electrically graded mica, 
are molded in low -loss phenolic, and 
impregnated for moisture resistance 
and long life. Capacitance ratings 
(marked on each unit) range from 
.0001 of. to .001 µf. i-5%, 500 volts. 
The compartmented box has a diagram 
on its lid to show at a glance where 
each rating is located and its list price. 

The new "Sampler" is currently 
available at all of the company's parts 
distributors. 

CD ELECTROLYTICS 
Cornell -Dubilier Electric Corp., 

South Plainfield, N. J. is now in pro- 
duction on a line of miniaturized can - 
encased alum in u m-f oil electrolytics 
which are being marketed as "Electo- 
mites." 

The new units are designed for 
electronic equipment where compact- 
ness, light weight, moderate cost, and 
high electrical -mechanical dependabil- 
ity are required. They are especially 
suitable for personal radio receivers, 
portable wire and tape recorders, port- 
able record players, electronic timing 
devices, and similar industrial and con- 
sumer products. 

The new units are available in can 
sizes from Me" x 1/2" to %" x 11/2 " Op- 
erating temperature range is -20 de- 
grees C to +85 degrees C; 3 volts to 
150 volts working. 

Bulletin No. 533A, containing com- 
plete technical data on this new line, 
is available from the manufacturer 
upon written request. 

REPLACEMENT SHAFTS 
Eastern Jewel Corp., Rego Park 74, 

N. Y. has announced the availability of 
an exact replacement fine -tuning shaft 
for Standard Coil TV tuners. 

Designated as Part No. TS4, the new 
unit is made in an extra long length so 
it can replace the original defective 
part in any TV set from A to Z (Ad- 
miral to Zenith). The shaft is alumi- 
num and is easily sawed to the exact 
length needed. 

The TS4 is designed to be continu- 
ously rotatable a full 360 degrees and 
has no stop. The dielectric wafer is 
made thin enough to pass through the 

conducting metal plates of the tuner 
which avoids the necessity for deform- 
ing the plates during installation. 

Further details are available on re- 
quest from the manufacturer. 

TRANSISTOR MOUNTING KITS 
Motorola Semiconductor Products 

Division, 5005 E. McDowell Rd., Phoe- 
nix, Ariz. has introduced power transis- 
tor mounting kits which provide the 
necessary hardware to mount all power 
transistors in the industry- standard 
TO -3 and TO -5 package. 

With these mounting kits, Types 
MK -10, MK -15, and MK -20, power 
transistors can be mounted electrically 
isolated from a chassis or heat sink 
while excellent heat transfer character- 
istics are maintained. 

Hardware in these new kits includes 
a transistor socket, front and back 
mounting templates for hole drilling 
guides, two #6 mounting screws and 
insulating washer, and complete 
mounting instructions. 

Write Dept. PMK of the Division for 
complete details. -ffir 

MARS SCHEDULES 
FOR FEBRUARY 

THE First Army MARS SSB Technical 
Net, which operates on 4030 kc. upper 

sideband, Wednesdays at 9 p.m. (EST), 
has announced the following speakers 
for February. 

Feb. 3- "Application of Quartz Crys- 
tals in SSB Filters" by W. E. Benton, 
Western Electric Company. 

Feb. 10- "Design Philosophy of A 
Modern SSB Transceiver" by Chuck Car- 
ney, Collins Radio Company. 

Feb. 17- "Harmonic and Intermodu- 
lation Distortion in High -Fidelity Am- 
plifiers" by Milton Snitzer, Technical 
Editor, Electronics World. 

Feb. 24 -"High -Power Transmitter 
Stations" by Herbert C. Hawkins, U. S. 
Army Signal Development Laboratory, 
Fort Monmouth. - 

PHOTO CREDITS 
Page Credit 
42 (top), 43 (bottom) 

Radio Corporation of America 

42 (center) Minneapolis-Honeywell 
42 (bottom) 

Hoffman Semiconductor Division 
43 (top) ITT 

43 (center left) ..General Instrument Co. 

43 (center right), 132 
Sylvania Electric Products Inc. 

48, 49 Fidelitone, Inc. 

50 (left) Injectorall Co. 

50 (second left) 
Superex Electronics Corp. 

50 (third left), 51 (center & right) 
Chemical Electronic Engineering Inc. 

50 (right) General Cement 
51 (left) Electronic Chemical Corp. 
58, 100 Ampex Corp. 
90 Clevite Transistor Products 

112, 122 Allied Radio Corp. 
124 Electronic Instrument Co., Inc. 

128 North 
Carolina Federation of Electronic Assns. 
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ELECTRONICS MARKET PLACE 

RATE: óoe per word. Minimum to words. April issue closes February 9th. Send order and remittance to ELECTRONICS WORLD. Ono Park Ave.. N. Y. C. 16, N. Y. 

RADIO and television tubes, brand new, 1st quality, 
original box name brands only. 60% off list. Edison 
Tube Co., 335 Main St., Metuchen, N. J. 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672 -RN, Hartford 1, Conn. 

TELEVISION Sets $9.95, plus shipping. Jones TV, 
Sanatoga, Pa. 

RADIO & TV Tubes at Manufacturers Prices! 100% 
Guaranteed! Brand New! No re- brands or pulls! United 
Radio, Box 1000, Newark, N. J. 

TELEVISION & Radio Tubes, Parts and Supplies Guar- 
anteed. Hi- Quality Tube Co., Inc., 284 Lafayette St., 
Rahway, New Jersey. 

GOVERNMENT sells: Surplus Electronics; Test Equip- 
ment; Oscilloscopes; Transceivers; Jeeps; Boats; Air- 
crafts; Misc. -Send for U. S. Depot Directory & Pro- 
cedure $1.00- "Government Surplus Sales," Box 425 
-RT, Nanuet, N. Y. 

AUTO Radio Distributor Selling Servicing Becker Blau - 
punkt, FM -AM, other European, American Sets. Save 
30% + Square Electronics, 150.60 Northern Blvd., 
Flushing, N. Y. 

GOVERNMENT Surplus Receivers, Transmitters, Snoop - 
erscopes, Parabolic Reflectors, Picture Catalog 10C. 
Meshna, Malden 48, Mass. 

SPECIAL Antennas for Citizens' Band. Dick's, 62 Cherry 
Avenue, Tiffin. Ohio. 

PRINTED Circuit Boards designed, manufactured. Cus- 
tom PC kits. Brochure. Electronic Aids, Box 137, 
Stamford, Conn. 
PHONOGRAPH Records cheap, postpaid. Catalogue. 
Paramount, Box 2026 -N, Pine Castle, Fla. 
AUTOMATIC Door Operators, new famous make. Only 
$59.95. Buy direct. Save! Free Literature Demsco, Inc., 
Sebring 6, Ohio. 
TELEVISION Appliance Repair Forms. Catalog. Jones, 
1210E Dudley, Utica, N. Y. 

WANTED 

CASH For Used Short -Wave Ham Receivers, Transmit- 
ters & Accessories. Treger W9IVJ, 2023 N. Harlem 
Ave., Chicago 35. Tuxedo 9 -6429. 
CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and 2ono -o- phones, Columbia cylinder Grapho- 
phones, and coin -operated cylinder phonos. Want old 
catalogues and literature on early phonos prior to 
1919. Will pay cash or trade late hi -fi components. 
Classified, Electronics World, Box 50, 1 Park Ave., 
N. Y. C. 16, N. Y. 

BACHELOR of Science in Electronics Engineering. De- 
gree in 4 years of Home Study. No resident attend- 
ance necessary. Pacific International College of Arts 
and Sciences, Primarily a correspondence school. 
Resident classes also available if desired. 5719.0 
Santa Monica Boulevard, Los Angeles 38, California. 
ELECTRONICS! Associate degree -29 months. Tech- 
nicians, field engineers, specialists in communica- 
tions, missiles, computers, radar, automation. Start 
February, September. Valparaiso Technical Institute, 
Dept. N, Valparaiso, Indiana. 
ENGINEERING and Art Degrees earned through home 
study. Electronics, Electrical, Mechanical, Civil, 
Physics, Business Administration, Liberal Arts. When writing, specify course desired. Pacific International 
College of Arts & Sciences, primarily a correspondence 
school. Resident classes also carried. 5719 -C Santa 
Monica Boulevard, Hollywood 38, California. 
USED Correspondence Courses and Books sold and rented. Money back guarantee. Catalog Free. 
(Courses Bought). ,Lee Mountain, Pisgah, Alabama. 

February, 1960 

HIGH -FIDELITY 

INDUCTORS for Crossover Networks. 118 types in 
stock. Send for brochure. C & M Coils, 3016 Holmes 
Avenue N. W. Huntsville, Ala. 

PRICES? The Best! Factory- sealed Hi -Fi Components? 
Yes! Send for free catalog. Audlon, 25R Oxford Road, 
Massapequa, N. Y. 

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. 
CLoverdale 8-4288. 

RECORDERS, HI -Fi. Free Wholesale Catalogue. Car - 
ston 125 -R East 88, NYC 28. 

HI -FI lowest prices, guaranteed -new -Factory Boxed - 
shipped immediately from West -Recorders, Tuners, 
Amplifiers, Speakers, etc., Everything! Send your re- 
quirements. Free recommendations. Avalon Box 8513, 
Los Angeles 8, Calif. 

TAPE & RECORDERS 

RENT Stereo Tapes-over 900 different -all major 
labels -free catalog. Stereo -Parti, 1608 -L, Centinela 
Ave., Inglewood 3, California. 
TAPE Recorders, HI -FI Components. Sleep Learning 
Kits, Tapes. Unusual Values. Free Catalog. Dressner, 
69 -02R 174 St., Flushing 65, N. Y. 

RECORDERS, Stereo Tapes, Hi -Fl Components, Tre- 
mendous Values, Catalog, Efsco, 270 -E Concord, West 
Hempstead, N. Y. 

"HOW to Get the Most Out of Tape Recording" by 
Lee Sheridan. Cat. #TE -128, 128 pgs., Illus. $1.00. 
Tells how to buy, operate, make money with recorders, 
Stereo, etc. "Tape Editing and Splicing." Cat. ltTE- 
24, 24 pgs. illus. $.35. At Dealers. Free catalog. Robins 
Indust Corp., Flushing 54, N. Y. Att. Miss Monroe. 

SONGS into Dollars! Share $33 million dollars yearly 
for New Songwriters, Songpoets. Any subject, songs 
composed, Published, promoted by largest firm. In- 
formation, appraisal Free. Send Nordyke Music Pub- 
lishers, 6000 Sunset, Hollywood 283, California. 

INSTRUCTION 

SPOT TV Troubles in minutes instead of hours. Repair 
all makes and models without theory. Unique simpli- 
fied system. Not a book. Industry approved -used by 
professionals to save time -make money. 3 years in 
development. Write for Free literature. Dept. EW, 
National Technical Resarch Labs., 1118 W. Hadley St., 
Whittier, Calif. 
YOU Can Pass That FCC Phone Exam. My "Shotgun" 
Type Review Has Been Highly Effective for 15 Years. 
Very Inexpensive. Free Literature. Wallace Cook, P. 0. 
Box I0634N. Jackson 9. Miss. 

MISCELLANEOUS 

NEW 1960 Program Guide. All Shortwave Broadcasting 
Stations throughout world including frequencies, Call - 
signs. $2.70 postpaid. Gilfer, Box 239 -z, Grand Central, 
New York 17. 

SHOPPING GUIDE 
Classified 

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY 
ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

OPTICAL - Science - Math Bargains - Request Free 
Giant Catalog "CJ" -128 pages -Astronomical Tele- 
scopes, Microscopes, Lenses, Binoculars, Kits, Parts. 
Amazing war surplus bargains. Edmund Scientific Co., 
Barrington, New Jersey. 

STAMPS & COINS 

NEW! Revised! 1960 Coin Bargain Catalog 25C. 
"Prices- Paid" List, $1.00! Sullivan, 50 -FB East Sixth, 
St. Paul I, Minnesota. 
THREE Brilliant uncirculated Mexican silver dollars 
$1.00. Universal Services, Box 675, San Antonio 6.S2, 
Texas. 

HELP WANTED 

WANT a Good Overseas or Stateside Job with Higher 
Pay ?? Transportation Paid. Men -Women Free Informa- 
tion. Employment Headquarters. 79 Wall Street, Dept. 
R -5. New York 5. 

ENGINEER. Chicago area manufacturer of electronic 
components has an opening for an engineer with a 

B.S.E.E. degree or with equivalent engineering expe- 
rience and training. Past experience should be in one 
or more of the following fields: audio transducers, 
relays, electro- mechanical devices, electronic circuits, 
radio, TV, communications. Successful applicant will 
be responsible for analysis of electrical and electronic 
problems in manufacturing and test equipment design. 
Well established growing concern. Permanent posi- 
tion. Commercial products only. If you are a "top 
engineer" and willing to accept a responsible posi- 
tion, send resume In confidence to: Knowles Electron- 
ics, Inc., 10545 Anderson Place, Franklin Park, Illinois. 

BUSINESS OPPORTUNITIES 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -20, 
Chicago 32, III. 

RADIO Parts Stores and Hi -Fi Salons! Someone "bor- 
rowing" your personal copy of Electronics World each 
month? You ought to be taking advantage of Elec. 
tronics World convenient re -sale plan. Sell copies in 
your store . perform a good service for your cus- 
tomers . with no risk involved. For details, write: 
Direct Sales Department, Electronics World, One Park 
Avenue. New York 16, New York. 

_ 

MISCELLANEOUS_:: - 

ANTIQUE French -Telephones That Work. Gas Lamps & 
Trolley Cars. (Free Brochures.) Box 41, N. Y. C. 72. 

SELL Foreign Cars $1.00. Transistor Radio $19.95. 
Tweco, Box 155, Indio, Calif. 
"WINEMPK'NG: Beer, Ale Br. wing." Illustrated. 
$2.00. Eaton Books, Box 1242 -TC, Santa Rosa, Cali- 
fornia. 
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 Deluxe Thermador Choke. 4 Hy @ 900 Ma. 
Sealed. Beautiful construction. (ltd. Qty./ 
$8.95. 
Amperite Delay Relay Type 115N060T. 60 
Second delay. Operates on 115 VAC @ 60 
CPS. Fits miniature tube socket. Special: 
904. 
Socket for 5021, 715A /B /C, etc. Ceramic. 
.504 ea. (10 for $4.00). 
C.E. Pyranol Capacitor. 1.0 Mfd @ 6000 
VDC New Boxed $4.95 ea. 
BC -603 Power Supply. Completely wired. 
Ready to operate the popular BC603 Re- 
ceivers. Has exact connector used on BC603 
Rcvr. 115 VAC @ 60 CPS operation. $9.95. 
UHF Transmitter -Compact. Near 11/4 
meter band. Converts easily to 2 meters. 
Uses two 6201's into single Amperex 6360 
twin triode. Size 4 "x4 "x11 ". Antenna is 
101/2". New. (Most beautiful rig, finest 
parts we have seen in yrs.) A real gem, 
complete with tubes, antenna and case (no 
book). $19.95. Schematic furnished. 
Battery for above xmtr furnishes 300 VDC 
plate and 6.3 VDC filament, $4.95. 
New -Sonotone Rechargeable Battery. 
Plug -in any AC outlet to recharge. Use 
100's of times. Orig. jobber boxed. $7.95. 
Hi -Fi Special. Western Electric 3008 Audio 
Output Tubes. Special $5.50 each 12 for 
$10.00). 
Mallory Inductuner. Unused. This famous 
device is an excellent UHF front -end tuner 
suitable for TV, UHF,. Ham /Comm'I rcvrs, 
etc. Brand new, unused. $2.95. 
Double- Spaced Variable Capacitor. 14 Min. 
to 64 Max. Mmfd. Will handle up to 100 
watts AM. Ceramic insulation. $1.00. 
Choke. .35 Hy @ 2 Amps. DC resistance: 
2.2 Ohms. Herrn. sld: $4.25. Open frame: 
$3.50. 
RCA Remote TV Control. For use In 1955 
and many earlier RCA TV sets (write for 
list of sets unit will accommodate). Con- 
trols picture and audio. Convenient, prac- 
tical @ $13.95, (with 28 page manual). 
Electrolytic Condensers. 4x20 Mfd @ 450 
VDC. Sprague. Stock #C04X20. 694 each. 
Jennings Fixed Vacuum Capacitors: Type 
JCS -25 Mmf @ 10,000 V. Peak. Cat. 

Peaks Cat. #JCS50, $3.75 ea.@ 
10.000 V. : 

.Oil Capacitor 2 Mfd @ 6000 VDC. New. 
Mfd. by Illinois Condenser Corp. $8.95. 
Oil Capacitor 2 Mid @ 7500 VDC. New. 
Mfd. by G.E. $22.50. 
Crystal Oven. 12 VAC or DC Oven for 10 Crys- 
tal type CR 18 /U, or similar crystals. Heater 
and thermostat enc. Cat it CFT40148A. 
$2.50. 
FOLLOWING ITEMS ARE REMOVED FROM 
NEW EQUIPMENT AND ARE ALL IN PER- 
FECT CLEAN CONDITION. LIMITED 
QUANTITIES: 
Adjustable Time Delay Relay. SPST. 5 Amps 
(N.O.1. 115 VAC Coil. Adjust. from 2 to 
30 sec. $3.95. 
Overload Relay. Adj. from .5 to 2 Amps DC. 
Westinghouse Glass enc. $7.50. 
CD 2 Mfd @ 6000 VDC Oil Capacitor. 
$8.00. 
Sangamo Mica Capacitor. .002 Mfd @ 
12,500 volts. $4.95. 
Filter Choke. 11 Hy @ 300 Ma. Herm. sld. 
$3.95. 
Swinging Choke. 6 to 19 Hy @ 300 to 30 
Ma. Herrn. sld. $4.95. 
SPECIAL TRANSMITTING and SPECIAL 
PURPOSE TUBES: 3828 @ $3.00; 4 -125A 
@ $29.00; 4 -250A @ $38.00; 4X150A 
@ $7.00; 4X2508 @ $35.00; RKR -72 

300B 4; 
HF -100 @ $8.00; 204A @ $12.00; 

0B @ $5.50; 404A/5847 @ $6.00; 807 
@ $1.15; 811 @ $3.25; 830B @ 500; 837 
@ $1.00; 838 @ $1.00; 884 @ 904; 5654 
@ $1.75; 8013 @ $3.00. Many others. 
Largest diversified tube stock in country. 
Write for Special purpose and xmtg tube 
catalog (free). 

Corning out soon 1960 Green Sheet. 25C- 
Write. HQS for tubes, semiconductors, tube 
cartons. 
All at sensible prices with Barry guarantee 
(cost of mdse only). $5.00 minimum order. 
Mdse subject to prior sale. INDUSTRIAL IN- 
QUIRIES INVITED. Factory authorized dis- 
tributors for Westinghouse, CBS -tubes and 
semiconductors. 

BARRY 
ELECTRONICS 
CORP. Dept. EW -2 

512 Broadway (near Spring St.) 
NEW YORK 12, N. Y. 

Walker 5 -7000 
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ELECTRONIC TECHNICIANS... 
Add a quick source of extra profits 

with free training in servicing the 

UIDH; ATIC 
P OWE R HE AID LI GHT CONTROL 
Simple when you know how it works, Guide -Matic could be your 

fastest growing source of new business for years to come. And it 

only takes one day of factory -style training to learn the skills of fast, 

accurate trouble- shooting and quick service to factory specifications. 

The course itself won't cost you a cent ... it's free to qualified elec- 

tronic technicians. Your only outlay is for transportation and the 

usual living expenses. It's worth it to have a Guide Lamp diploma 

proving that you're fully equipped to give fast, efficient service to 

all the Guide -Matic and Autronic -Eye owners in your area. As an 

added feature, Twilight Sentinel automatic light switch training is 

also included. 

If you are in the electronics service business, come yourself, or send 

your technicians. There is one of 30 GM Training Centers near you. 

Apply through your local United Motors Service Division Distributor or 

write Guide Lamp Division, General Motors Corp., Anderson, Indiana. 

umbo -size operational panel of Guide -Matic circuit puts 

all parts out front for better, more efficient instruction. 

GUIDE LAMP DIVISION ANDERSON, INDIANA 
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REDUCE 

DAMPER TUBE 

CALLBACKS 

Here are some important facts about damper circuits 

In the transformer- coupled circuit, Fig- 
ure 1, the damper cathode is con- 
nected to the "low" (Boost) side of the 
sweep- output circuit. The voltage dif- 
ference between cathode and ground 
is usually less than about 600 volts. 

In the direct -drive circuit, Figure 2, 
and in the auto- transformercircuits, Fig- 
ures 3 and 4, the damper cathode is 

connected to a "high" point in the 
sweep- output circuit. The peak voltage 
difference between cathode and 
ground may be several thousand volts. 

Because the damper cathode is 
"above ground" by several hundred 
to several thousand volts, care must be 
taken to prevent voltage breakdown 
between heater and cathode in the 

NORIZ. 
OUTPUT 
TRANS. 

FROM 
PLATE 
OF M.o.T. 

TO H V RECT. .Ülr 
DAMPER 

RORIE. 
DEFL. 
COILS 

NEATER WINDING 
ON PWR. 
TRANS. 

B++, 

e- 

LIN T 
e- 

FUSE 

Bi 

Figure 1. Transformer- coupled horizontal -output 
circuit. Note that the damper tube heater is con- 
nected to. the cathode. 

N -V 
TRANS. 

FROM PLATE 
OF M.O.T. 

NEATER 
WINDING 
ON PWR. 
TRANS. 

FUSE 
e+ 

TO M V RECT. 

DAMPER 

e++ 

MORIE. 
DEFL. 
COILS 

Figure 2. Direct -drive circuit. In some variations 
of this circuit, a capacitor is connected between 
heater and cathode in place of the direct con- 
nection. The capacitor serves to reduce the pulse - 
voltage difference between heater and cathode. 

damper tube. Two basic methods are 
used: 

In one method, shown in Figures 1, 2, 
and 3, heater is connected to cathode. 
This connection eliminates voltage dif- 
ference between heater and cathode, 
but it also makes the damper tube 
heater circuit "hot" with respect to 
ground. For this reason it is necessary 
to use a separate secondary winding 
on the power transformer just for the 
damper heater. This winding, and its 
connecting leads, must be insulated to 
withstand the peak voltage difference 
between cathode and ground. 

In the circuits of Figures 1, 2, and 3, 
if the damper heater winding becomes 
grounded, or arcs to ground, high cur- 
rent will flow from B+ to ground 
through the damper tube, and the fuse 
will blow. Correction of this trouble 
usually requires costly and time -con- 
suming replacement of the power 
transformer. 

The second method, shown in Figure 
4, takes advantage of the fact that 
modern damper tubes, such as the 
RCA- 6AX4 -GTA, 6AU4 -GTA, and 
6DE4, are designed to withstand high - 
amplitude positive pulse voltages be- 
tween heater and cathode. These RCA 

TO H V RECT. 
FROM PLATE 
OF N.O.T. DA 

NEATER 
WINDING 
ON PWR. 
TRANS. 

9+ 

MORIZ. 
OUTPUT 
TRANS. 

FUSE 
IN 

MORIZ. 
DEFL. 
COAS 

Figure 3. Auto -transformer circuit in which the 
damper tube heater is connected to the cathode. 
In some variations of this circuit, the heater is 

connected to a lower- voltage tap, "X" or "Y ", 
in order to make the healer negative with re- 
spect to the cathode, and to reduce the shunt- 
ing effect of the heater- circuit capacitance. 

ANOTHER WAY RCA HELPS YOU IMPROVE YOUR BUSINESS 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

tubes make it possible to ground the 
damper heater circuit, and for this 
reason, the damper heater may be 
connected to the regular 6.3- volt -ac 
grounded- heater circuit, thus eliminat- 
ing the need for an additional high - 
voltage- insulated secondary on the 
power transformer. 

From a servicing viewpoint, the sec- 
ond method has definite advantages: 

In the circuit of Figure 4, if the insula- 
tion between heater and cathode 
should break down, high current will 
flow from B+ to ground through the 
damper tube, and the fuse will blow, 
but the trouble can be corrected easily, 
quickly, and inexpensively by installing 
a new RCA damper tube. This is a lot 
easier and cheaper than installing a 
new power transformer! 

FROM PLATE 
OF M.O.T. 

DAMPER 

6.3V 
AC 

e 
FUSE 

RORIE. 
OUTPUT 
TRANS. 

TO H V RECT. 

6 ++ 

RORIE. 
DEFL. 
COILS 

Figure 4. Modern auto -transformer circuit in 
which the damper tube heater is grounded. 
Tubes such as the RCA -6AX4 -GTA, 6AU4 -GTA, 
and 6DE4, which are designed to withstand high 
peak pulse voltage between heater and cathode, 
are required in this circuit. 

Momentary arcing, or flashover, in 
a horizontal output tube or damper 
tube may be "self- correcting ", that is, 
the flashover may not occur again. But 
the momentary flashover results in a 
heavy surge of current which will blow 
the conventional type of fuse. You can 
eliminate such unnecessary fuse failure 
by using RCA "chemical" fuses in the 
horizontal- output circuit. Three varie- 
ties, RCA Stock Nos. 104295, 105041, 
105042, are available at your RCA 
distributor. 

RCA damper tubes are designed to 
give long, dependable service -elim- 
inate costly callbacks -prevent loss of 
your time and profits. Take for example 
the RCA -6DE4 and RCA- 17DE4. These 
tubes can supply a peak plate current 
of 1 100 milliamperes and withstand a 
heater -to- cathode potential of 5000 
volts -with a 900 -volt dc component! 
Assure your customers of this kind of 
performance by asking your distributor 
for RCA damper tubes. 

Get your copy of 
RCA's Foreign -vs- U.S.A. 
Receiving Tube - 

Interchangeability 
Directory (ICE -197) 
from your authorized 
RCA Tube Distributor. 
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