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Chi*Vaterti OF THE 
TURRET STYLE TUNER 

OF THE 

STANDARD CASCODE TUNER 

0 
OF THE 

STANDARD PENTODE TUNER 

Attotatme OF THE 
NEW NEUTRODE TUNER 

Kota, Spt& lie7te, 
Ceûtc,l.Lvte 

WORLD'S LARGEST MANUFACTURER 
OF ELECTRONIC COMPONENTS 

STANDARD factory approved replacement tuners protect servicemen's reputation. 

Cut price TV tuners are surplus from a special run of a special design for one particular model 
of one particular manufacturer. 

Chances are overwhelmingly against ever being able to use a surplus tuner properly. 

Protect your reputation -don't force -match a "bargain" tuner to your customer's set - 
use only Standard Approved Replacement Tuners. These Standard "T" Type tuners will cover 
over 90% of your service replacement needs. 

gfradala COIL PRODUCTS CO., INC. 
C H I C A G O L O S A N G E L E S BANGOR, MICH. NO. D I G H T O N , MASS. 

Export Agent: Scheel International, Inc., Chicago, III. 
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Why Guess? There's a Quick, Sure 
Way to Find TV Set Troubles 

PUT YOURSELF IN THIS PICTURE, experiment- 
ing at home with equipment we furnish, getting set to 
go places in TV servicing. Speed in servicing TV sets 
means stepped up earnings, greater security for you. 

NEW ALL - PRACTICE 

COURSE Shows How 

top TV servicemen fix 

ANY MAKE or model 
Home Training includes 17" Picture 
Tube, components for a T V 
Receiver, Scope, Signal Generator, 
HF Probe, all for introductory 
price under $200 on easy terms. 

ACQUIRE SUPERIOR SKILLS ing you will act quickly to find out what you 
get, what you practice and how you can ad- 

AT HOME IN SPARE TIME vance with better practical knowledge through 
NRI's new course in Professional Television 
Servicing. Accept this personal invitation to 
get a free copy of our booklet which describes 
this training in detail. Mail the coupon now. 
Remember, with this course you keep right 
on working, keep right on earning at your job 
while you learn through actual practice at 
hmie in your spare tini e. 

I \ stryiciit; . . . real. professional TV 
Servicing, pays good money to men with 
specialized knowledge and training. The ex- 
citing. expanding TV industry offers more 
than just good jobs. It offers success, a 
career to men qualified to render an essen- 
tial community service. 

Be one of these experienced TV Service- 
men. NRI's new course is 100% learn -by- 
doing. practical training. We supply all the 
equipment plus comprehensive manuals cov- 
ering a thoroughly planned program of 
practice. You learn how experts diagnose 
TV receiver defects quickly. You learn the 
causes of defects ... audio and video ... 
accurately, easily. And you learn how to 
fix them. 

ALL LEARN BY DOING 
You do more than just build circuits. You get 
experience aligning I \ receivers, isolating com- plaints from scope patterns, eliminating inter- 
ference, use geranium crystals to rectify the TV picture signal, adjust the ion trap and dozens of other professional TV Servicing techniques. 

Many fellows "go around in circles" trying to isolate TV receiver defects. Don't guess! Learn professional techniques. Take this train- ing now. If you want to go places in TV servic- 
RADIO & 

men 1. 

UHF AND COLOR CREATE 
GROWING OPPORTUNITIES 
To cash in on the present UIIF and the com- 
ing Color TV boom you'll need the kind of 
knowledge and experience this Professional 
Television Servicing Course gives you. There 
is no other training like this. here, condensed 

Hom' TO 

REMH THE 

TOP 

IN TV 

SERVICINtr 

into a few months of training at hone. is every- 
thing that 'l'V servicemen learn in months, 
even years of bench work. You get practice 
installing front -end channel selector strips in 
modern UIIF -VIIF receivers. You learn UTIF 
servicing problems and their solution. Mail 
the coupon below. Discover how this new 
course meets the needs of the man who wants 
to get ahead in TV Servicing. 

NOT FOR BEGINNERS 
NRI's Professional All -Practice Terevision Servicing 
Course is for men with some knowledge of Radio and 
TV fundamentals but who need intensive, practical 
training and actual experience with TV circuits and 
professional servicing techniques to he self-reliant. 
confident, expert TV servicemen. Get this book FREE 
and judge for yourself how NRI's course will further 
your ambition to reach the top in TV servicing. Mail 
the coupon ... there is no obligation ... and it can 
open the door to a heifer career for you. 

NATIONAL RADIO INSTITUTE, Dept. 6JET 
16th and U Sts. N. W., Washington 9. D. C. 
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I 
Please send my FREE copy of "flow to Reach the Top in TV Seri,- I icing." I understand no salesman will call. 

Name Agt 

Address 

City..... 
Approved Member. National 

%one State 
Nome Study Council 
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MEN 17 -55! 
HERE'S A NEW 
OPPORTUNITY 

FOR YOU! 
Industrial Processing 

Making Electronic devices 

Get in on the Ground Floor of this 
Fast- Mouing Field 

Want a better job? . . . more money? . . better working conditions? These are the things that can come to a man when he has a skill to offer . especially when that skill is in a newer field where 
ground floor opportunities often lead to well - paying positions. Such a field is the Electronic applications to AUTOMATION - and what a field! Many plants, large and small, in various parts of the country are looking for ways of using auto- matic electronic control equipment to help turn out 
a better product and at lower cost. This equipment 
must be designed, installed and maintained - calling for well trained men. That's where YOU may come in! 

You need no special technical experience . 

no previous knowledge of Automation Electronics ... to prepare for a future that can be bright and more secure. For now there is a proved way to get this important know -how. Mail coupon for com- plete details. Men 17 to 55 preferred. 

'WHAT IS AUTOMATION ELECTRONICS? 
Simply stated, this refers to the marvelous elec- tronic controls that will help regulate the much talked about "automatic factory " -as well as other amazing automatic equipment in plants, offices and elsewhere. It is a gateway to some of the most desirable opportunities in the amazing, newer field of Automation. 

A New Training Program! 
As one of the leading organizations of 
its kind, the DeVry Technical Institute 
has years of experience in teaching 
Electronics, Television and Radio. So it 
is only natural for this training institute 
to develop a new program to prepare 
men for good jobs in instrumentation - 
as well as in the design, installation and 
maintenance of Electronic controls - 
as applied to Automation. 

EMPLOYMENT SERVICE 
Following the same proved method 

used to train thousands of other men, 
you gel valuable practical experience 
from actual electronic equipment. You 
also receive well -illustrated texts and 
effective moving pictures to show im- 
portant basic principles -a wonderful 
home training advantage! To top that 
off, D T I provides actual employment 
help when you have completed the 
training -all of which can open the way 
to many new and exciting opportunities. 

Member of 
National Home Study Council 

Recording and billing 

Anti -aircraft gun control 

ONE OF AMERICA'S 

FOREMOST ELECTRONICS f 

TRAINING CENTERS 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

September. 1956 

DEVRY TECHNICAL INSTITUTE, Dept. RN -9A -M 
4141 Belmont Avenue, Chicago 41, III. 

I would like further information about the newer Electronic opportun- 
ities in AUTOMATION, also facts on how you may help me to prepare. 

Name 

Street 

City 

1012 

Please Print 
Age 

Apt. 

Zone State 
DTI's training is available in Canada 
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This combination of CDR ROTORS 

and the 

in our history 

Spot 

PRE -SELLING your customers 

opens the door 

for you to 

BIGGER 

PROFITS 

CORNE L-DUBILIER 
I. F. , N. J. 

THE RADIART CORP. 
4.1foo0' CLEVELAND 13. OHIO 
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There's more 

in store for you ... 
when you feature 

CDR ROTORS 
Proven the popular favorite 

the complete line... 

a model for every need! 

featuring 

CDR AUTOMATIC Rotors 
An outstanding group of rotors ... three proven and tested 

models ... ALL 40% SHARPER TUNING thanANY other automatic 

rotor. Handsome cabinet ... dependable performance ... proven 

and tested by thousands and thousands of satisfied users. 

TR -12 a special combination value consisting of complete 
rotor, including thrust bearing. Handsome new modern 
cabinet with meter control dial, uses 4 wire cable. 

TR -11 some as TR12 without thrust bearing. 

TR -4 the heavy duty rotor complete with handsome modern 
cabinet with METER control dial, uses 4 wire cable. 

TR -2 the heavy duty rotor with plastic cabinet featuring 
'compass control' illuminated perfect pattern dial, uses 
8 wire cable. 

CORNELL- DLIBILIER South Plainfield, N. J. 

The RADIART Corporation, Cleveland 13, Ohio 
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NEW BASIC GUIDE 
tells what to look for 

... and listen fort 
Here are the quick facts you want for 
easy understanding of the all -important 
loudspeaker. Gives important points 
about integrated and separate speaker 
systems. Explains what various 
characteristics and features mean in 
terms of performance and operation. 

Helps you choose easily the speaker 
system best suited to your musical 
taste, space, decor and budget. Covers 
enclosures, complete speaker systems, 
individual components, and economical 
"do -it- yourself" kits. Includes a 

"building block" plan that shows how 
you can start modestly, and easily 
make additions to achieve the ultimate 
in high -fidelity listening pleasure. 

Send 25¢ for your copy now! 

glee.Z- eke 
1 ELECTRO- VOICE, INC. BUCHANAN, MICH. 1 

Send High -Fidelity Speaker Guide No. 117 -N64. 
25c enclosed to cover handling cost. 

NAME 

ADDRESS 

LciTy 

8 

ZONE STA1IJ 

DON'T GO BROKE WITH COLOR TV 

THERE will be a sizable risk to in- 
dependent service technicians who, 

in future months, establish color TV 
service charges or contract rates that 
are based on previous monochrome re- 
quirements. The very nature of the 
color television receiver and its be- 
havior- is reason enough to anticipate 
an almost continuous demand for 
service on a monthly, if not on a 
weekly, basis for a long period of 
time. 

The widespread public acceptance 
of color TV has recently been stimu- 
lated by a reduction of the list prices 
on such receivers. This price reduction 
has caused the public to visit dealers' 
showrooms in ever increasing num- 
bers. 

This cost reduction, unfortunately, 
is bound to be reflected in the quality 
of many color television sets reaching 
the dealers and customers. Because of 
this inevitable reduction of quality it 
will create a demand for service never 
anticipated by this industry -a de- 
mand that can be met by only a small 
minority of service operators who 
have been specially trained in the 
maintenance of a particular bland of 
color set. The leading set manufac- 
turers have trained a substantial num- 
ber of technicians to maintain the 
color sets sold by their own distribu- 
tors. But many other manufacturers 
have apparently been content to sit 
back and wait. 

Technicians are only kidding them- 
selves if they feel qualified to service 
color sets using techniques which they 
themselves have established for black - 
and- white. New techniques and spe- 
cially designed test equipment for 
color is absolutely essential, but even 
more important is the need for "color 
know- how." 

It is no secret that thousands of 
color sets will be sold that use a mini- 
mum of tubes and circuits. Many will 
use triple- or quadruple -duty tubes in 

overworked circuits. Every known 
shortcut (and a lot of new ones) will 
be taken to produce sets of minimum 
standards in an effort to compete and 
to cut prices. 

When these "competitive" color re- 
ceivers reach the homes of the cus- 
tomers is when the unskilled and un- 
prepared technician will run into real 
trouble. Most demands for mainte- 
nance will simply be "nuisance" calls 
as a result of aging of components, 
overloaded tube failures, and the ef- 
fects of Junior's "skill" with the sec- 
ondary controls. But there will be 
many major breakdowns and no long- 
er will the picture tube serve to indi- 
cate likely trouble spots (compared to 
black- and -white). 

Antenna requirements will be far 
more exacting and the orientation 
more carefully made. New, strange, 
and precise adjustments will be re- 
quired on the receiver and a host of 
new and mysterious circuits will con- 
front the technician. 

Customers will be super -critical of 
their $500 baby and will be quick to 
heckle the dealer every time that red 
goes purple or when "Howdy Doody" 
suddenly turns green. He will soon 
learn from experience that the per- 
formance of the color set can be eas- 
ily disturbed when the customer de- 
cides to play expert. These nuisance 
calls. and there will be lots of them, 
will eat up the technician's and deal- 
er's profits at a rate far in excess of 
those encountered in the maintenance 
of the monochrome receiver. 

Whatever complaints have become 
routine for monochrome will be multi- 
plied many times in the case of the 
color set. It is in the interest of the 
welfare of color technicians of tomor- 
row that we point to the absolute ne- 
cessity of anticipating the propor- 
tional time requirements for color TV 
service and to plan and make substan- 
tial adjustments when estimating con- 
tract requirements and other costs. 

If you do not belong to an aggres- 
sive Service Association, then we'd 
like to suggest that you consider the 
possibility and the advantages of join- 
ing. One of the functions of these 
groups is (or should be) to study and 
recommend color service charges 
based on established requirements and 
the economy of the particular area 
served by the members. All of the 
existing service groups should now be 
giving serious study to the matter of 
establishing service charges for the 
maintenance of color TV. It's later 
than you think! 

The most valuable asset of the TV 
service technician now and in the 
years to come is the ability to hold 
and to continually build a trusting 
clientele. It's taken several years for 
the average technician to establish a 

good fundamental relationship with 
his customers. But when color comes 
and he is not qualified to maintain a 
color TV set, he will quickly lose his 
precious customers to other techni- 
cians possessing the "know -how" of 
color troubleshooting and repair. 

Even if color telecasting is not pres- 
ently available in your area, the tech- 
nician must prepare now for his fu- 
ture problems. Any service technician 
not willing to study and who assumes 
that he can "get by" without knowl- 
edge of color circuits is heading to- 

wards ultimate failure of his service 
business O. R. 
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free 
ALLI ED'S 1957 
value -packed 356 -page 

CATALOG 

the only COMPLETE catalog 
for everything in electronics 

Latest Hi -Fi Systems and Components 
Super -Value KNIGHT -KITS P. A. 

Systems and Accessories Recorders and 
Supplies TV Tubes, Antennas, Acces- 
sories Amateur Receivers, Transmitters, 
Station Gear Test and Lab Instruments 

Specialized Industrial Electronic Equip- 
ment Huge Listings of Parts, Tubes, 

Transistors, Tools and Books... 

F E A T U R I N G 
SUPER -VALUE knight -kits: Finest electronic 
equipment in money- saving Kit form -Test Instruments, Hi - 'Fi kits, Hobbyist kits, Ham kits. Easiest to build and you SAVE MORE. 
EVERYTHING IN HI -FI: World's largest selection 
of quality Hi -Fi components and complete music systems- available for immediate shipment from stock. Own the best in Hi -Fi for less! 

EASY -PAY TERMS: Only 10% down, up 
to 18 months to pay. Available on orders over $45. 
Fast handling -no red tape. 

September, 1956 

outu 36 -tin, cfea/L, 

ALLIED RADIO 
World's Largest Electronic Supply House 

Get ALLIED'S 1957 Catalog -it's 
complete, up -to -date -356 pages packed 

with the world's largest selection 
of quality electronic equipment at lowest, 

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

lowest prices, guaranteed satisfaction ... 
send for the leading 

electronic supply guide 

I 

ALLIED RADIO CORP., Dept. 1 -J -6 
100 N. Western Ave., Chicago 80, III. 1 

Send FREE 356 -Page 1957 ALLIED Catalog I 

I Name 
I 

IAddress I 

City Zone.... State.... 
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UNDERCOVER STORY PROVES 

JIItIIOLI) SUPERIORITY 

...MODEL 2300 RF AMPLIFIER 

FOR MASTER TV ANTENNA SYSTEMS 

The new Jerrold Model 2300 is a high gain (38 db 

minimum), high output (.3 volt /channel) broad band 

amplifier specifically designed for use in large TV 

master antenna systems. It insures easy, low -cost in- 

stallation and requires minimum maintenance. But the 

real reason for better performance and longer life 

is the undercover story. 

SPECIFICATIONS: 

FREQUENCY RESPONSE: 11 db- Channels 2 thru 6 and 7 thru 13 

GAIN: 38 db min. 

GAIN CONTROLS: Hi and Lo, 16 db range 

TILT CONTROLS: Separate Hi and Lo 

RATED OUTPUT (MAX.): .3v /channel for 9 channel operation 

TUBE COMPLEMENT: 4- 6807A, 2- 12BY7A, 1 -6CB6 

POWER REQUIREMENTS: 117 volts AC 63 wafts 

LIST PRICE for MODEL 2300 -$164.00 
slightly higher west of the Rockies 

Universal input circuit permits use of a variety of 72 ohm or 

300 ohm antennas -broad band or separate hi -lo arrays. 

An alignment tilt control (reached through hole in cover) can 

be adjusted so that the Jerrold Model 2300 will work with 

various lengths of coax cable without need for external line 

equalizers. Unit is housed in handsome silver -gray metal 

housing with perforated cover for ample ventilation. 

Model 2300 may be shelf or wall mounted. It may be used 

singly or in cascade. It has wide application for TV master 

system use in motels, apartment houses, hotels, schools and 

for line extenders in community antenna systems. 

Jerrold never compromises with quality- that's why Jerrold 
equipment always means a more consistent and better pic- 

ture on the TV screen. Yet Jerrold equipment actually costs 

less to install, is easier to maintain and lasts longer. 

For complete information on the Model 2300 brood band 

amplifier write today for Jerrold Technical Bulletin # 544 
or see your nearest Jerrold Distributor. 

10 

Positive Match input and output circuits provide extremely 

low VSWR over the entire VHF Band resulting in clear, no- 

smear pictures on all channels. Slug -tuned coils mean easy 

alignment... no tweezers or coil dope needed. Overrated 
components in all circuits insure longer trouble -free life. 

JIltItOI.I) 
ELECTRONICS CORPORATION 

23RD AND CHESTNUT STREETS 

PHILADELPHIA 3, PENNA. 
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G. F. Beane, W. Virginia, was 
a truck driver. He took the 
DeVry Tech Training Program, 
and is now tape recorder en- 
gineer at Webcor Co. 

Edward Hohn, Illinois. Now 
an electronics technician with 
Televiso, Inc. DeVry Tech 
training helped him prepare 
for his present position 

DEVRY TECH Will Tell You FREE 
How You May Prepare At Home For 

de Big -Opportunity Fields 

TELEVII 
RADIO ELECTRONICS 

Nick Barton, Illinois, a DTI 
grad, now has his own busi- 
ness and tells us he is "liter- 
ally snowed with work " 

George D. Crouch, Califor- 
nia, was a retail store clerk. 
He took the DeVry Program, 
and today is in business for 
himself. 

Get these 
Valuable 
Facts.... 

Member of 

National Home 

Study Council 

TIRED OF THE SAME OLD JOB? 
If you're under 55, you're not too old to consider a 
new type of job. If you feel the need of a change 
and want to look ahead to the opportunities in 

Television- Radio -Electronics, mail the coupon below. 
let DeVry Tech tell you about its industrial training 
program ...about the good pay jobs open to trained 
men. Find out if you are qualified for DeVry Tech 
training. 

LEARN WITH REAL EQUIPMENT 
DeVry Tech puts tools and parts in your hands to 
build your own test equipment, loans you home 
training films to follow, explains problems in simple, 
down -to -earth language. 

You need no previous technical experience to 
prepare at home or in our million -dollar Chicago 
Training Center. If you are between 17 and S5, send 
today for free booklet, free sample lesson and ad- 
ditional information. 

A word of advice to Veterans 
and Non -Veterans from 
JACK DEMPSEY 
'131Ih' \l. Ir, 111.11 sr N..11.1:111.'1.. t, ., 
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s ont.,ct allh .,unir of I hr 
n:,tind, biozcst Lu.lur..r. 
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uates sell. Why sait and 

your future depend. on ,,. .. ., 

coupon below rrghr nou:'! 

"One of America's I 

Foremost 
Electronics Training 

Centers" 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 
INING INC 

September. 1956 

Draft -Age Men ... Be 
sure to get valuable 
information just for you. 

MAIL TODAY FOR FREE FACTS 
DtVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. RN -9 -M 

Please give me free facts about the many opportunities in Tele- 
vision- Radio -Electronics, including the 3 publications, and how 
DTI may prepare me for my start in this billion -dollar field. 

Name 

Street Apt. 

P... - 

Ace 

City Zone State 

1050 DTI's training is also available in Canada 
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AMERICAN TELEVISION Q 
RADIO CO. ST. PAUL, MINN. 

introduces the new 
t 

t7 zit77_i Y ov 1_ e v rL e aL 

UNSURPASSED 
IN BEAUTY 

UNEQUALLED 
IN PERFORMANCE 

UNMATCHED IN 
QUALITY 

CONSTRUCTION 

exclusive 
profitable 

dealer, 
franchises 

now available 

WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 

NEW LINE OF ATR TV SETS 

ALSO MANUFACTURERS OF DC -AC INVERTERS, 
"A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 

AMERICAN TELEVISION d RADIO CO. 

Qwa,l'<<y P7oduelt Suu /43/ 
SAINT PAUL I MINNESOTA -U S A 

12 

* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

THE FUTURE OF U.H.F., that it was 
felt would be firmly resolved by the 
FCC when its long -awaited new -allo- 
cation order was issued, found itself 
instead surrounded by swirling ques- 
tion marks throughout the ruling. 
Bluntly, the Commission said that 
we'll have to see if industry can pro- 
duce a better line of receivers and if 
more efficient transmitters and anten- 
nas can be produced. 

In the words of one commissioner, 
industry must launch immediately ... 
"an expedited research and devel- 
opment program designed to hasten 
the day when u.h.f. will be able to as- 
sume its proper role in the nation- 
wide television system." 

During the first week of October, 
industry will be asked to submit its 
official views on the possibilities of the 
ultra -highs as envisioned by the Com- 
mission. 

Commenting on the if in the new 
edict, another member of the Com- 
mission said that ... "neither this nor 
future Commissions will order a move 
unless there is practical assurance 
that u.h.f. receiving and transmitting 
equipment develops a quality of per- 
formance equal to v.h.f. It is incon- 
ceivable that the present or a future 
Commission will take any action which 
would disenfranchise thousands of peo- 
ple now receiving service in the fringe 
area of a present v.h.f. operation with- 
out such assurance. 

"Because I have grave doubts as to 
the eventual feasibility of an a11- u.h.f. 

system," the Commissioner continued, 
"I consider it to be the sheerest spec- 
ulation to take steps now which would, 
for a long time, consign u.h.f. to small 
and insignificant islands of competi- 
tion. Even with the best possible im- 
provement of equipment, the best that 
a u.h.f. operator could show a national 
or regional advertiser in the future is 
success in a sheltered harbor. I can 
see no substantial support forthcom- 
ing from the advertisers -the back- 
bone of broadcasting in this country - 
to a u.h.f. service without proof of 
competitive ability in a mixed mar- 
ket. 

"No petitioner or Commissioner," it 
was emphasized, "has indicated how 
this transition from an all- u.h.f. mar- 
ket to a mixed market for v.h.f.'s and 
u.h.f.'s in the future will be accom- 
plished. . At best nothing more is 
expressed than a hope." 

THE VARIETY OF ODD PROBLEMS 
that surround the electronics program 
in the forthcoming earth- satellite 
project, revealed during a recent sym- 
posium at the Franklin Institute, have 
now been compiled into an official re- 
port and released by the Institute. 

According to the published version. 
one factor which must be resolved is 
operational power consumption which. 
aside from data transmission, depends 
on size and purpose of the satellite. 

Transmission power requirements. it 
was noted, usually increase with the 
square of the distance. receiver halal 

NEW TV GRANTS SINCE FREEZE LIFT 
Continuing the listing of construction permits granted by FCC since 

lifting of freeze. Additional stations will be carried next month. 

STATE CITY CALL 
Minnesota St. Paul 
Virginia Portsmouth WAVY -TV 
Texas Brownwood - - -- 

CHANNEL FREQUENCY POWER 
2 54 -60 52.2 

10 192.198 316 
19 500 -506 .645 

Ohio 
Texas 

NEW CALL LETTER ASSIGNMENTS 
Canton WTLC 29 

San Antonio KONO 12 
560.566 
204 -210 

CALL LETTER CHANGES 

Texas 

Oregon 

El Paso KILT 
,formerly 
KOKE 

Klamath KOTI 
Falls 'formerly 

KFJI-TV, 

13 

2 

210-216 

54.60 

*ERP effective radiated power, kw. 
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THE PHILADELPHIA ORCHESTRA, 

EUGENE ORMANOY,LRbr 
IrBB: NUM NNBfT. aal AM 

IA INA COMO Mil 
tARM BIR:I5610 NM M COW 

ORTS OF CALL. 
,,Jt7t 

1 

I 

PEI4CY FAITH 

MV I Alit I AO)/ 

OF THESE SUPERB HIGH -FIDELITY 

e12, 
3 

COLUMBIA CD RECORDS 
FRANK SINATRA If you join the Columbia tP Record Club now -and agree 

to accept as few as 4 selections during the coming 12 months 

Only the Columbia e Record Club 
can make an unprecedented offer like this! 

BLETNOWWM 
SYMPNONT NO. e 
IN C MINOR. OP. e7 
MOZART 
SYMPHONY NO. 40 
IN G MINOR. K. DSO 
THE PHILADELPHIA 
ORCHESTRA 
EUGENE ORMANDY. 
CONDUCTOR 

hI\I; 111' s\\I\1;' 

11.N1 N75 cnsNwiN 

RHAPSODY 
IN BLUE HARRY JAMES 

GEIE KRUPA 
ROHR NAMPiON 
IWDY WILSON 

. /+w} .5/er>,wr, 

1 Polir of Call 
Philadelphia Orches- 
tra, Ormandy, conduc- 
tor. 6 popular works - 
Bolero, Espana, Pa- 
vane. Escales, etc. 
2 The Voice 
Frank Sinatra in 12 
songs that first made 
him famous - Lover, 
Fools Rush In, etc. 
3 Nine of Swine; Vol. 1 

Benny Goodman and 
Original Orch. Trio 
Quartet. Riding. Nigh, 
.MOOnglow -8 more. 
4 My Fair Lady 
Percy Faith and his 
Orchestra play music 
from this hit show. 
6 Mendelssohn: 

Violin Concerto 
Tchaikovsky: 

Violin Concerto 
Francescatil, violin: 
N. Y. Philharmonie, 
Mitropoulos. conduct. 
6 I Love Paris 
Michel Legrand and 
Orch. play La Vie En 
Rose, Paris -12 more. 
7 Jazz: Red Not k Cool 
Dave Brubeck Quartet 
in Love Walked In, 
The Duke -5 more. 
8 Levant Plays 

Gershwin 
2 Works -Rhapsody In 
Blue; Concerto in P; 
An American in Paris. 
9 Saturday Night Mood 
Dance music by 12 
bands -Jimmy Dorsey, 
Sammy Kaye, etc. 
10 Beethoven: 

Symphony No. 5 
Mozart: 

Symphony No. 40 
Philadelphia Orch., 
Ormandy, conductor. 
II Music of Jerome 

Kern 
Andre Kostelanetz and 
his Orchestra play 20 
Kern favorites. 
12 Ambassador Sateh 
European Concert Re- 
cordings by the great 
Louis Armstrong and 
his A11- Stars. 

September. 1956 

CONCtR1O IN I 

AN AMERICAN IN PARIS 

\II \llLlaiulL\ 
It II \ih()\ ]110 

ti \ t) I K\\ 1 
Ls( '7 !1 

YES! 
You may have, FREE, ANY 3 of these bestselling 

12- Columbia © records. We make this unique offer 
to Introduce you to the money-saving program of the 
Columbia 61 Record Club ... a program that selects for 
you each month the greatest works in every field of 
music -performed by the worlds finest artists and bril- 
Ilantly reproduced on Columbia Q records. 

HOW THE CLUB OPERATES 
To enjoy the benefits of the Club's program and to 
receive your 3 records free -mall the coupon, Indicating 
which of the four Club divisions best suits your musical 
taste: Classical; Jazz; Listening and Dancing; Broadway, 
Movies, Television and Musical Comedies. 

Each month you will receive free the Club Magazine 
which describes the current selections in all four divi. 
sins. You may accept or reject the monthly selection 
for your division. You may also take records from the 
other Club divisions. This unique advantage assures you 
the widest possible choice of recorded entertainment 
Or you may tell us to send you NO record in any month. 
Your only obligation is to accept as few as 4 selections 
from the almost 100 that will be offered during the next 
12 months, and you may cancel membership at any time 
thereafter. The records you want are mailed and billed 
to you at only $3.98 plus a small mailing charge. 

FREE BONUS RECORDS GIVEN REGULARLY 
The 3 records sent to you now represent an "advance" 
of the Club's bonus system -given to you at once. After 
you have fulfilled your membership obligation by pur- 
chasing four records, you will receive an additional free 
Bonus record of your choice for every two additional 
Club selectidns you accept. Bonus records are superb 
12" Columbia At records -the very best of the world. 
famous Columbia Al catalog -just like those shown here. 
Because you are given a Columbia R, record free for each 
two records you purchase from the Club, your membership 
provides the best buy in records- anywhere. 

Indicate on the coupon which 3 records you want 
free, and the division you prefer. Then mail the coupon 
at once. You must be delighted with membership or you 
may cancel without obligation by returning the free 
records within 30 days. 

COLUMBIA (Lp) RECORD CLUB 
165 West 46th Street, New York 36, N.Y. 

LOUP. 

ARMSIRUM. 

r 'MAIL THIS COUPON NOW!' 
COLUMBIA t RECORD CLUB, Dept. 509 
165 West 46th Street, New York 36, N. Y. 

Please send me as my FREE gift the 3 records indicated here: 
(Select the 3 records you want from the list on this page. and circle the corresponding numbers here) 
1 2 3 4 5 6 7 8 9 10 11 12 
and enroll me In the following Division of the Club. 

(check one box only) 
Classical Listening and Dancing 

Broadway, Movies, Television and Musical Comedies Jazz 
Each month you will send me the Columbia 6, Record Club Magazine which 
describes the records offered in all four Club divisions. I have the privilege of accepting the monthly selection in the division checked above, or any other selection described. or none at all. My only obligation is to accept a minimum of four records in the nest 12 months at the regular list price plus a small mailing charge. After accepting 4 records. I will receive a free Bonus record for every two additional records I purchase. If not delighted with member- hip, 1 may cancel within 10 days by returning all records. 

Nome 

(Please Print) 
Address 

illy Zone Stole 
CANADA: Prices slightly higher, Address II -13 Soho St.. Toronto 28 

If you wish to have this membership credited to an estab- 
lished Columbia Records dealer, authorized to accept 
subscriptions, please fill in the following information: 

Dealer's Name 

Dealer's Address 23 
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A TINY GEM WITH MIGHTY PERFORMANCE 

AT AN UNBELIEVABLY LOW PRICE 

It is hard to describe "sound." The picture above gives a pretty good idea of what a 

TINY -MITE looks like, but what it sounds like ... that's not so easy. 

If we used words like "beautiful," "sonorous," "rich- bodied," you'd conjure up 

some sort of mental auditory response. But at best it wouldn't be accurate. You have 

to actually listen with your own ears to know what "sound" really sounds like. 

You'd have to look twice to believe that the magnificent sound produced by the 

TINY -MITE was emanating from an enclosure only 21 "h. x 151/2"w. x 12 "d. 
It's no trick to achieve good results with a large enclosure, but realizing the great 

need for limited space enclosures, we set ourselves the goal of producing the finest 

small enclosure possible.... This is it! 

JUST LOOK AT THESE FEATURES: 
1. The only cornerless- corner enclosure for both 
12" and 8" extended range speakers, employing 
highly efficient University horn - loaded phase. 
inversion principle. 
2. Versatile design permits use in room and coil. 
ing corners or along flat wall. 411 exteriors, in- 
cluding the back, are beautifully finished, per. 
niitting unlimited decorating possibilities. 
3. Construction equals the finest cabinetry. Full 
t4" wood used throughout, thoroughly braced. 

4. Supplied with mounting board cut out for 12" 
speaker; adapter for 8" speaker with ample space 

for tweeter opening is available. 
5. No more struggling to install speakers. Baffle 
board is easily removed at front of cabinet. 

The 77X')' -MITE makes any speaker sound its 
best. Matching the superb quality of the TINY - 
MITE. University offers the largest selection of 
8" and 12" 2- and 3- way Uiffa.sials ...to meet 
any budget requirement. Visit your favorite 
fi center and listen Jur yourself. 

Mahogany ..$39.75 
Blond 42.25 
Unfinished 34.00 UNIVERSITY LOUDSPEAKERS, Inc., 80 South Kensico Ave., White Plains, N.Y. 

LISTEN 

14 

400 

width, and required signal -to -noise ra- 
tio in the receiver. A decrease is 
effected with the square of the trans- 
mission frequency and the square of 
remaining constant, transmission pow - 
cordingly. the report says, everything 
used for pickup and transmission. Ac- 
the diameter of the parabolic antenna 
er requirements will increase as the 
satellites go farther in space. 

The use of batteries as auxiliary 
power supplies was called acceptable, 
but not dependable for long operation- 
al lifetime. The present developmental 
efforts in the field of solar and nuclear 
batteries and solar mirror- turbine- 
generator systems were cited as proj- 
ects that should produce auxiliary 
power systems of long operational 
life, though not necessarily good for 
severe power drainage. 

Elsewhere in the report, in a com- 
mentary on antennas and required 
power output, it was pointed out that 
for solid earth contact eight symmet- 
rically placed folded dipoles are re- 
quired. A radiating satellite will re- 
quire about 12t,_ watts (average in- 
put) to produce 15 watts peak r.f. in 
each of the eight antennas at 100 mc., it 
was disclosed. The ratio of low -power 
input for high -power output can be 
accomplished, the report continued, by 
using a radar -type pulse, with a fixed 
width of about ten microseconds. 
Pulse spacing, which would be varied 
by a periodically corrected timing os- 
cillator, would he used to indicate the 
lapsed time of each orbit period. To 
produce the required transmitter pow- 
er, it has been proposed that a nuclear 
thermopile be used. 

THE COMBINATION OF A PHO- 
TOGRAPHER'S idea and the elec- 
tronic know -how of an engineer have 
produced a triggering device which 
will give the Air Force a better pic- 
torial record of its electronic counter- 
measures tests. 

The idea for the electronic trigger 
has come from John J. Mills. a pho- 
tographer with the Rome Air Devel- 
opment Center. Assigned to the task 
of shooting scope photos during elec- 
tronic countermeasures tests, he noted 
that improvements could be made over 
existing mechanical systems. The 
Mills' plan revolved about the use of a 
photocell mounted on the scope in 
such a fashion that the camera's lens 
would be tripped on each sweep or 
nod of a radar antenna. To accom- 
plish this, an engineer at the center 
designed the necessary control box 
with associated cable and solenoid to 
complete the triggering setup. 

In operation, the photocell, activated 
by the light from a passing sweep, 
sends an impulse to the control box. 
'this energy activates the solenoid, 
which, in turn, closes the shutter, re- 
opens it, and automatically advances 
the film. 

Several improvements and varia- 
tions have been made on the original 
camera control. One of these improve- 
ments allows two scope cameras to be 

(Continued on purge 175i 
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vsi MIT ED NON -VETERANS 

VETERANS 

Op 
2 

p TV 

SERVICE 
W 

GET IN ON THIS 

2 BILLION DOLLAR PLUM! 
200,000 - That's how many service men will be needed to handle television- radio- 
electronics industry requirements in the next few years. That's the figure given by 
the director of product service for CBS -Columbia -a man in a position to know. 

2.7 billion dollars to be spent just for service and installation of TV sets in American 
homes by 1957! That's the figure given by one of the top men in the entire industry 
- the president of Radio Corporation of America. 

Think What This Means For YOU! 
Here is a field still in its infancy - New jobs with top pay 
and a secure future are being created every day - Here is 

a chance for you to get into a growing field 
with unlimited opportunity for advancement - 
Here is your chance to set up your own business 
and be your own boss - Here is your oppor- 
tunity to get in on a 2 billion dollar plum by 
becoming a Television Technician. 

LEARN BY DOING 
i' 

L. C. lane. B.S.. M.A. 
President, Radio. Television 
Training Associotion. 
Executive Director. Pierce 
Schott c' Fodo & Tele.,. co 

LEARN TELEVISION AT HOME 

IN YOUR SPARE TIME 

VETERANS 
r.ly School f,Ily 1ppr;:ved 
to train Veterans under 
new Korean G. I. Bill. Don't 
lose your school benefits 
by waiting too long. Write 
discharge date on coupon. 

Elobieetim 11.1w ow 

At-If Sire Heap.. 

Public uditi, S,aem 

(.e Llrye.n, L,mr,lnn 

\ 
SeNr Rrt 

1N4 Itian, 

tbk 

As part of your training, I give you the equipment you need to set up 
your own home laboratory and prepare for a BETTER PAY TV JOB. 
You build and keep an Electromagnetic TV RECEIVER designed and 
engineered to take any size picture tube up to 21 -inch. 
(10 -inch tube furnished. Slight extra cost for larger 
sizes.) .. also a Super -Het Radio Receiver, AF -RF Signal 
Generator, Combination Voltmeter- Ammeter -Ohmmeter 
C -W Telephone Transmitter, Public Address System, 
AC -DC Power Supply. Everything supplied, including 
all tubes. 

EARN WHILE YOU LEARN 
Almost from the very start of your course you can earn 
extra money by repairing sets for friends and neighbors. 
Many of my students earn up to 325 a week... pay for 
their entire training with spare time earnings ... start their 
own profitable service business. 

Trained men get the top jobs. You can qualify for 
one without giving up your present job or social 
life. My tessons are especially prepared for you 
to study at home - even if you have absolutely 
no experience in this field. 

CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Rodio, FM and TV 

I. Rodio, FM and Television Technician Course - no pre- 
vious experience necessary. 

2. FM -TV Technician Course - previous training or experience in rodio 
required. 
3. TV Cameraman and Studio Technician Course - cdvanced training 
for men with Radio or TV training or experience. 

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! 
After you finish your home study training in Course 1 or 2 you can 
have two weeks, 50 hours, of intensive Lab work on modern electronic 
equipment at our associate resident school, Pierce School of Rodio & 
Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST 
WHATSOEVER! 
FCC COACHING COURSE - Important for BETTER -PAY JOBS requiring 
FCC License! You get This training AT NO EXTRA COST! Top TV jobs go to 
FCClicensed technicians. 

FREE! 
I'll send you my new 40.page 

book, "How to Make Money in 

Television, Radio, Electronics," 
a Free sample lesson, and 

other literature showing how 

and where you con get a top - 

pay job in Television. 

Radio -Television Training Association 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

September. 1956 

B! N - ME Ici 
Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 

Oept. T.9C. 52 East 19th Street, New York 3, N.Y. 

Dear Mr. Lone: Send me your NEW FREE BOOK, FREE 

SAMPLE LESSON, and FREE aids that will show me 

how I can make TOP MONEY IN TELEVISION. I uncle, 
stand I om under no obligation. 

IPLEA`.E PP',T P.A '.L(l 

Norse 

Adarest 

C.,,_ 

I AM INTERESTED IN: 

Rodia -FM -TV Technician Course 

fN -TV Technician Course 

O TV (ameroman t Slud,o 
Technician Coyne 

MO in NM NM 

Aje 

Zone _. _Svc s 

VETERANS! 
Write discharge dote 

1111 

NO OBLIGATION! 
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50 

Same 11/4-inch piece of Perma -Tube 

con be used for telescoping masts or 

with another 11/4 -inch piece to make 

smaller 2 -piece masts. 

Why buy assembled telescoping masts? 

Use J &L Perma -Tube in 10 -foot lengths 

and easily make your own 

Get flexibility in your stock 

SAVE MONEY -SAVE SPACE 

Only J &L Perma -Tube offers : 

16 

Joint design which provides instant 
field assembly. 

Machine -fitted joints that insure close 

tolerance for high strength and rigidity. 

Guy wire ring position that eliminates 
all binding and guy wire interference. 

You can now "tailor- make" your own 
TV masts up to 50 feet high by using 
standard 10 -foot lengths of 16 -gage 
Perma- Tube -and save money. Five 
diameters are available in easily -handled 
cartons from your local distributor. 
Largest base section OD is 21/4 inches 
and each telescoping section is 'A -inch 
smaller, the smallest section having an 
OD of 11/4 inches. 

Buy only a carton each of five different sizes of 

Perma -Tube (11/4 to 21/ -inch) and make any tele- 

scoping TV mast up to 50 feet in height. Hardware 

-cotter keys or bolts, clamps and guy rings -may 
also be secured from your distributor. 

Corrosion- resistant Perma -Tube is 
treated with Vinsynite -then coated 
both inside and outside with a metallic 
vinyl resin base. It's made of a special, 
high -strength, J &L steel tubing. A 10- 

foot section of PA inch diameter by 
16 gage is capable of supporting a 
weight at its center point of 200 pounds 
with a minimum of deflection and 
permanent set. 

1 &L Perma- Tube -best for strength and rust protection 

Jones a Laughlin 
STEEL CORPORATION PITTSBURGH 

RADIO 
STEEL 
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RCA offers you the 
finest training 

at home id 

Radio-T V 

electronics, 

TV servicing, 

Color TV i:. 
SEND FOR TNI FREF 
BOOK NOW! 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 

September, 1956 

The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay - 
as- you -learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 

RCA Institutes, Inc., Home Study N -96. 
3.50 West Fourth Street New York 14, N. Y. 

Without obligation, send me FREE CATALOG 
on Home Study Courses in Rodio, Television 
and Color TV. No salesman will call. 

Name 

Address 
Please Print 

Zone State 

VETERANS 

KOREAN G.I. 
P.L. 550 

CHECK HERE 

f 

L 
17 
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WARREN A. MARRISON. 
Tompion Gold Medal, 
Worshipful Company of 
Clockmakers of the City of 
London, for pioneer work 
on development of quartz 
crystal oscillators as pre- 
cision standards of time. 

AXEL G. JENSEN. David 
Sarnoff Gold Medal, So- 
ciety of Motion Picture and 
Television Engineers, for 
technical contributions to 
television; G.A. Hagemann 
Gold Medal for Industrial 
Research, Royal Technical 
College, Copenhagen. 

O 

W. G. PFANN. Mathew- 
son Gold Medal, American 
Institute of Mining and 
Metallurgical Engineers, 
for discovery of and pio- 
neering research in zone 
melting. 

. 
\ 

i 
\, I 

s I t 
I t 
I t 
I t 

I t 
/ t 
I 
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H. T. FRIIS. Medal of 
Honor, Institute of Radio 
Engineers and Valdemar 
Poulsen Gold Medal, Dan- 
ish Academy of Technical 
Sciences; important work 
in application of short and 
ultra -short radio waves. 

CLAUDE E. SHANNON. 
Stuart Ballantine Medal, 
Franklin Institute of the 
State of Pennsylvania, for 
contributions to a compre- 
hensive theory of commu- 
nication. 

PIONEERS 
OF 

PROGRESS 

R. KOMPFNER. Duddell 
Medal, Physical Society of 
England, for his original 
work on the traveling 
wave tube. 

18 

These are some of our recent medal 

winners at Bell Laboratories. The awards 
they have won symbolize recognition for 

outstanding achievement in the many sci- 

ences that bear on telephony. Bell Labs is 

extremely proud of them -and of the thou- 

sands of scientists and engineers who work 

with them to keep the American telephone 

system the greatest in the world. 

BELL TELEPHONE 
LABORATORIES 

H. F. DODGE. Shewhort 
Medal, American Society 
for Quality Control, for 
original contributions to 
the art of statistical qual- 
ity control. 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

WALTER H. BRATTAIN. 
Co- winner with Dr. John 
Bardeen of John Scott 
Medals, City of Philadel- 
phia, for invention of the 
transistor. 
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You Can Train at Home for Good Pay Jobs in 

RADIO -T LEVISIO N 
Fast Growing Industry Offers Good Pay, Security, Bright Future 

Add to Your Income Starting Soon 
Make $10 -$15 a Week Extra 

Fixing Sets inYour SpareTime 
Soon after enrolling, many N.R.I. students 
start earning extra money fixing neighbors' 
radio sets. Many earn enough extra to pay 
entire cost of course and provide capital to 
start their own full time Radio-TV business 
after getting N.R.I. Diploma. If you want a 
job with a future, find out how you can train 
at home for Radio-Television. Mail Postage 
Free postcard for Sample Lesson. See how 
practical it is to learn at home. Get 64 -Page 
Catalog, too. See equipment you get, out- 
lines of courses, facts about opportunities in 
this growing field. Prices of N.R.I. Courses map see are low, terms easy. 

Training PLUS OPPORTUNITY is the ideal com- 
bination for success. Today's OPPORTUNITY 
field is Radio-Television. Over 125 million home 
Radios plus 30 million sets in cars and 40,000,000 
Television sets mean big money, opportunity for 
trained Radio-Television Technicians. More than 
4,000 Radio and TV Broadcasting stations offer 
interesting and important positions for techni- 
cians, operators. Color Television, portable TV 
sets, Ht -Ft, other developments assure future 
growth. Radio, Television are both growing. Need 
for trained technicians is increasing! 

J. E. SMITH 
Founder 

Find Out What Oldest and Largest Home 

Study Radio -Television School Offers You 
Since 1914 -for more than 40 years- N.R.I. has been training 
ambitious men at home in spare time for Radio-TV. Thousands of 
successful graduates say N.R.I.'s 50-50 training method is a fast, 
easy, effective way to higher earnings, desirable jobs. Carefully 
planned experiments and practice with equipment supplied free of 
extra charge, bring basic principles, techniques to life right in your 
own home. Find out what dependable training can do for you. 

You Learn by Doing -Get Practical 

Experience with Kits N. R. I. Sends 
Nothing takes the place of practical experience. 
As part of N. R.I. Servicing Course you build 
AC -DC Radio Receiver and Vacuum Tube Volt- 
meter shown below. Use them to make tests, 
conduct experi- 
ments, get practical 
experience. All 
equipment yours to 
keep. 

N.R.I. Training leads to good pay jobs Ilke these. BROADCASTING: 
Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and 

Auto Radios, P. A. Systems, Television Receivers. Electronic Controls, FM Radios, HI-Ti 

SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone 

Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN- 
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service 

Dispatcher, Airways Rodio Operator. IN RADIO PLANTS: Design Assistant, Trans. 

miner Design Technician AND MANY OTHERS. 

N.R.I. TRAINED THESE MEN 
Thanks N.R.I. for Good Start 

EI"Right now I am doing 
spare -time repairs on 
Radios and Television. 
Going into full time 
servicing soon." C. HIG- 
GINS, Waltham, Mass. 

Engineer with Station WHPE 
"I operated a successful 
Radio repair shop. Then 
I got a job with WPAQ 
and now I am an engi- 
neer for WHPE." VAN 
W. WORKMAN, High 
Point, N. C. 

QuitJobtoStart Business 
"I decided to quit my 
job and do TV work full 
time. I love my work 
and am doing all right 
financially." W. F. 
KLINE, Cincinnati, 
Ohio 

Pte 
N.R.I. Started His Way up 

"I was a cab driver earn- 
ing $35 a week. Then I 
enrolled with N. R.I. 
Now testerwith TV mak- 
er. "J. H. SHEPHERD. 
Bloomington, Ind. 

Other Side p 
W IMO wI vIJ I AND MAIL CARD NO n 

SAMPLELESSON 
NO STAMP NEEDED! 

WE PAY POSTAGE 

This card entitles you to Actual Lesson on Servicing, shows 
how you learn Radio -Television at home. You'll also receive 
64-Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. E 

Washington 9, D. C. 

Please mail me the FREE sample lesson and 64 -Page 
Catalog. (No Salesman will call.) 

Name. Age--- 

Address 

City____ Zone State 
Approved Member, National Home Study Council 
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OUT AND MAIL 
POSTAGE -FREE CARD 

Practice Servicing- Communications with Kits of Parts N.R.I. Sends 
YOU BUILD AC -DC 
Superhet Receiver 
N.R.I. Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn -by- doing. 

YOU BUILD Signal Generator 

YOU BUILD 
Broadcasting Transmitter 

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

You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver circuits. 
Make tests, 
conduct ex- 
periments. 

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

Radio-Television Can Give You 
n Good Job with n Future 

N. R.I. Graduates do Important Work - Get Important Pay 

Chief Engineer 
w th Station 

"I am Chief Engineer of 
Station KGCU in Mandan, 
N. D. I also have my own 
spare time business serv- 
icing high frequency, two- 
way communications sys- 
tems." R. BARNETT, Bis- 
marck, N. D. t See 

Paid for Instruments 
out of Earnings 

"I am doing very well in 
spare time TV and Radio. 
Sometimes have three TV 
jobs waiting and also fix 
car Radios for garages. I 
paid for instruments out of 
earnings." G. F. SEAMAN, 
New York, N. Y. 

Has Own Radio -TV 
Business 

"We have an appliance 
storè with our Radio and 
TV servicing and get TV 
repairs. During my Army 
service, N.R.I. training 
helped get me a top rated 
job." W. M. WEIDNER, 
Fairfax, S. D. 

Other Side J) 
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 

16th and U Sts., N. W. 

Washington 9, D. C. 

I 

Here is a line of work that people respect a vocation where you 
can advance, win a place for yourself, earn good pay and gain 
much personal satisfaction in what you are able to do. And you 
can learn at home in your spare time. Smart fellows everywhere 
are using their spare time to develop new knowledge, new skills. 
They know it is the trained man who gets ahead, gets the better 
job, drives the better car, is respected for what he knows and can do. 

Be a Skilled Technician 
The technical man is looked up to. He should be. He does important 
work, gets good pay for it. Radio-Television offers that kind of 
work. There are more than 40 million Televisions, 150 million home 
and auto Radios. Millions more are sold each year. There are 
splendid opportunities for the man well trained in Radio-Television 
Servicing or Broadcasting. Micro-Wave Relay, Aviation and Police 
Radio, Two-Way Communications for buses, taxis, trucks, etc. are 
expanding- making more jobs, greater opportunity. 

You Can Train in Spare Time 
Keep your job until you're ready for a better one. Learn at home. 
N.R.I. Courses are planned for men who can study only during 
spare time. You get many kits to build equipment, get practical 
experience. You work on circuits common to both Radio and TV. 
Equipment you build "brings to life" things you learn in N.R.I.'s 
easy -to-understand texts. Experienced N.R.I. instructors, techni- 
cians, specialists devote full time to making sure you get the best 
and simplest Radio-TV training. Train as fast or as slow as you like. 

Tested Way To Better Pay 
N.R.I. Training is practical, thorough. You get the benefit of 
N.R.I.'s 40 years experience training men for success in Radio- 
Television. Most successful N.R.I. men start without any knowledge 
of Radio, many without a high school education. Find out what 
Radio-Television training can mean to you. Make a decisive move 
today toward becoming one of that select group -a Radio-TV 
Technician. Send for Actual Lesson and 64 -Page Catalog, both 
FREE. NATIONAL RADIO INSTITUTE, Dept. E, Washington, D.C. 

SAMPLE LESSON AND 
CATALOG 

BOTH FR i 
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September, 1956 

FOR ADVANCED - 
ENGINEERED 

JR tubes 
IT'S 

CBS 

Have you and your customers exacting re- 
quirements for stable voltage? Try the reli- 
abilized CBS 6626 and 6627. There are no 
better VR tubes made. They represent the 
most advanced engineering concepts in gaseous 
voltage -regulator tubes. They eliminate sudden 
discrete voltage shifts in voltage -reference 
circuits. 

It's only natural that CBS VR tubes should 
be the finest. CBS specializes in VR tubes ... 
has made over 20 millions of them. CBS has 
originated many VR types; for example, the 
OB2, USN- OA2WA, USN- OB2WA, 6830, 6831 
... as well as the 6626 and 6627. CBS offers 
the widest line of 105 -volt and 1S0 -volt VR 
tubes: commercial and military ... miniature 
and GT ... for voltage regulation and voltage 
reference. 

It makes good sense to think of CBS when 
you think of VR tubes. Be sure of up- to -the- 
minute design and tightly controlled quality. 
Follow the leaders, specify the leader. For 
stable, reliable, advanced- engineered VR tubes 

. always make it CBS. 

Seen Me new CBS VR Tube Manual? A 
complete. informative, easy- to-read eight 
pages. Includes data, theory. and applies - 
tion on voltage regulation and voltage 
reference. Write for free Bulletin E -267 
Today, 

CBS- HVTRON, Danvers, Massachusetts 
A Division of 

Columbia Broadcasting System, Inc. 

21 
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YOUR ELECTRONIC PARTS DISTRIBUTOR INVITES YOU TO 

PARDNERS, HERE'S YOUR CHANCE ... round up that 

old soldering gun or iron. Regardless of brand, age or 

condition it is worth $2.00 TRADE -IN if you act now. 

all old soldering guns or irons 

any brand or condition 

TRADE -IN 
REWARD 

offer is limited ... you must act now 

REWARD 
$2.00 trade -in allowance on a 
professional model D -550 gun 

OFFERED 
on every old soldering gun or iron 

DEAD OR ALIVE 
no matter what make or condition 

CHECK YOUR GUNS 

Get ready for the 
Fall service rush. 

Get this regular $11.95 
value for only $9.95 
AND SAVE $2.00. 

Soldering Gun 

Q 
í 

only $ 95 1dealer net 

with trade -in of ony old soldering tool r 

DUAL HEAT 200/275 WATTS 

22 

WELLER ELECTRIC CORP. 601 Stone's Crossing Road, Easton, Pa. 
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E 
WE GUARANTEE 

YOUR FCC LICENSE 
If you fail to pass your Commercial License 
exam after completing our course, we guaran- 
tee to continue your training, without addi- 
tional cost of any kind, until you successfully 
obtain your Commercial license. 

Here's proof FCC Licenses are often se- 
cured in a few hours of study with our 
coaching at home in spare time . . . 

Name and Address License Time 

Walter Eggers, Pacific Grove Ist 12 weeks 

Paul Reichert, West Salem, Ohio 2nd 10 weeks 

Harold Phipps, LaPorte, Indiana Ist 28 weeks 

John H. Johnson, Boise City, Okla 2nd 12 weeks 

James Faint, Johnstown, Pa. Ist 26 weeks 

WE CAN PROVIDE HUNDREDS 
OF NAMES IN YOUR AREA ON 

REQUEST 

MONEY MAKING 

FCC 

LICENSE 

An FCC License can be 
your Guarantee of Success in Electronics 

INFORMATION 

EMPLOYERS MAKE OFFERS LIKE THESE TO 

OUR GRADUATES EVERY MONTH! 
Leiter from natioaiall -known . \irliuc.. "Gaulle oper:tors and Radio 
Mechanics are needed ter our company. l'erio,te wage Inerea.e with 
opportunity for advancement Both positions include many company 
henellls such as paid vacations. free flight mileage allowance and group 
insa ranee. 
Letter from nationally -known manufacturer: '\\'e have a very great 
need at the present lime for radio -elect nodes technicians and would 
appreciate any helpful suggestions that you may he stile to unter.' 
These are Just a few of the examples of the job offers that enne to our 
ofllre periodically Seine licen.cd technician tilled eaelt et these joins: 
it could hale been you! 

OUR TRAINEES GET JOBS LIKE THESE EVERY MONTH 

CHIEF ENGINEER 
"Since enrolling with Cleveland Institute I hase received 
my 1st class license. served as a transmitter encineer and 
am now Chief Engineer of Station WAIN. Also have a 
Motorola 2 -Way Service Station. Thanks to the Institute 
for making this possible." 

Lewis M. Owens. Columbia. KY. 

TEST ENGINEER 
am phased to inform you that I recently secured a 

position as Test Engineer with Melpar. Inc. (Subsidiary 
of Westinghouse,. A substantial salary increase was in- 
volved. My Cleveland Institute training played a major 
role in qualifying me for this position." 

Boyd Daugherty. Falls Church. Va. 

Member Notional Home Study Council 

MAIL COUPON TODAY 
AND RECEIVE 

ALL 3 BOOKLETS 

FREE! 
¡,Yßgs= tgunfTna 

CARL E. SMITH. Consulting Engineer, President 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RH -9e. 4900 Euclid Bldg., Cleveland 3. Ohio 

September, 1956 

Cleveland Institute of Radio Electronics 
Desk RN -94, 4900 Euclid Ave., Cleveland 3, O. 

Please send Free Booklets prepared to help me 

I get ahead in Electronics. I hove had training or 

I experience in Electronics as indicated below: 

Military 

Radio -TV Servicing 

Manufacturing 

Amateur Radio 

fl Broadcasting 

O Home Experimenting 

Telephone Company 

Other 

. 1 

In what kind of work are you 
now engaged? 

I Name 

I Address 

City 

I J 

In what branch of Electronics 
are you interested? 

Age_ I 

Zone_ Stone 

Special Tuition Rotes to Members of Armed Forces 
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TUBES 

are the best you can buy... 

4 i 

RAY THEO 
MADE IN U I. 

17191P1 

24 RADIO 8 TELEVISION NEWS 
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f 

here's why 

INSTRON WIRE TESTING 

Testing of grid lateral and filament wire on 
the lnstron Tester for specified physical 
properties as tensile strength, yield point, 
breaking point and proportional limit in- 
sures better tube quality and uniformity for 
Raytheon tubes. 

sc. 

COMPARATOR INSPECTION OF GRIDS 
One of the most critical parts of the tube is 
the grid which controls the flow of electrons 
to the plate. 

Continuous comparator inspection of criti- 
cal parts such as the above grid (magnified 
20x) supplies information for better quality 
'control and guards against deviations from 
Raytheon's high quality standards. 

WEIGHING CATHODE COATING 
The weight and O.D. of the cathode 

, coating are controlled by periodic 
measurements with precision instru- 
ments. Here, an operator is checking 
the weight of cathode coating at the 
operation. 

.., ;.., 

HEATER COATING CHECK 
Heater wire must have uniform and closely toler- 
anced coating thickness to insure short and uniform 
warm -up -time and durability. Raytheon makes con. 
tinuous inspections of the heater wire coating to 
make certain of uniformity. 

LIFE TESTING 
Representative tubes of all tube production lots 
are put on life test which measures tube per- 
formance under simulated actual conditions to 
ensure original and continuing performance of 
Raytheon tubes. 

1ST FINISHED TUBE TEST 

All Raytheon tubes undergo a rigid 100% First Test where they must pass 
strict requirements on both physical and electrical characteristics. 
These girls are testing tubes for excessive noise and microphonics, inop- 
erative tubes, specified electrical characteristics and physical appearance. 

SHtY Rt R, CM 

ENGINEER CHECKS DESIGN CHARACTERISTICS 
Behind all these quality activities stands 
a large group of experienced, capable 
engineers whose sole concern is main- 
taining and developing Raytheon tube 
quality performance. This engineer is 
measuring tube design characteristics 
with the purpose of developing a tube for 
a customer with special applications. 

These and many other vital tests and checks add up to 
UNIFORMITY OF CHARACTERISTICS THROUGH RIGID QUALITY CONTROL 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, III. Atlanta, Ga. Los Angeles, Calif. 

Raytheon makes oil these: 
/ 

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
Semiconductor Diodes and T.ansistors, Nucleonic Tubes, Microwave Tube:. 
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 TUNGSOL' 
TECHNICAL DATA 
BOOKS FOR 1956 

T -58 1250 pages woo tube types. 

T -70 More than 250 pages of data 
on CR rubes, receiving and special 
purpose tubes and dial lamps. 

T -31 Over 350 blueprint base dia- 
grams for 1400 tube types. 

ALL THE INFORMATION 

AT YOUR FINGER TIPS 

The new 195(s Tung -Sol Electron Tube 
Technical Data books are the most prac- 
tical set of reference books in the entire 
industry. They contain all the informa- 
tion you need for everyday use. Clearly 
indexed and streamlined for fast reading, 
they open flat for rapid on- the -job refer- 
ence. 
Ask your Tung -Sol supplier how you 
can get your ser. 

TUNG -SOL ELECTRIC INC., Newark 4, N. J. 

Sales Offices: Atlanta, Columbus, Culver City, 
Dallas. Denver. Detroit, Melrose Park 1111.1, 

Newark, Seattle. 

Miniature 
Lamps 

Sealed Beam 
Headlamps 

3 

Siena! 
I lasness 

Radio and 
1V rubes 

Aluminized Special Purpose Semiconductors Color 
Pittura Tubes Tubes Picture Tubes 
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DR. W. R. G. BAKER. a General Electric 
Company vice- president and general 
manager of its Elec- 
tronics Division at 
Syracuse, N. Y., has 
been elected presi- 
dent of the Radio - 
Electronics - T e 1 e- 
vision Manufactur- 
ers Association, 
succeeding H Les- 
lie Hoffman, presi- 
dent of the Hoffman Electronic Corp. 
of Los Angeles. 

The new RETMA president is one 
of the world's pioneers in the field of 
electronics with 40 years of experience 
in telecommunications work. He has 
been a member of the Board of Direc- 
tors of the RETMA and director of 
its engineering department since 1934. 

In his latter capacity, Dr. Baker 
served as chairman of two National 
Television Systems Committees which 
developed standards for black -and- 
white television in 1941 and color tele- 
vision in 1953. He was awarded the 
RETMA "Medal of Honor" in 1953 for 
his outstanding contributions to the 
industry. 

s a 

DR. RODOLFO M. SORIA has been named 
vice- president of engineering by Am- 
phenol Electronics Corporation of Chi- 
cago. He was formerly director of 
engineering for the firm . HOBART 
H. HARTONG is the new chief engineer 
of the Joliet. Illinois, plant of Phillips 
Control Corp.... The election of WAL- 
TER W. FINKE as president of Data - 
matie Corporation has been announced 
by the board of directors. He was for- 
merly vice -president and general man- 
ager of the firm . The Cabinart 
Division of G d H Wood Products 
Company has named LEN BATES to the 
post of production manager . SOL 
SCHNEIDERMAN has been added to the 
staff of Radio Receptor Co., Inc., as a 
senior project engineer . JOHN E. 

MEADE has been appointed director of 
engineering for the Electronics Divi- 
sion of American Machine d Foundry 

Company of Boston ... Aerorox Cor- 
poration has appointed FRANK L. MAR- 
SHALL to the post of vice- president and 
general manager of its West Coast op- 
eration . . . FRANK A. POOR. founder 
and vice -chairman of Sylvania Electric 
Products Inc., died recently in Wolfe - 
boro, New Hampshire, after a brief ill- 
ness. He was 76 years old ... THOMAS 
G. FIELDER has been appointed man- 
ager of advertising and sales promotion 
for the Television Receiver Depart- 
ment of General Electric Company. He 
will make his headquarters in Syra- 
cuse ... GAIL S. CARTER is the new 
sales manager of Pentron Corporation, 
Chicago tape recorder manufacturer 
... IRA J. KAAR has been elected vice - 
president and engineering director for 
Hoffman Electronics Corporation. The 
post is a new one with the company ... 
Appointment of E. J. NORMAN as sales 
manager has been announced by Hy- 
con Electronics, Inc., of Pasadena, 
California ... GEORGE C. ISHAM has 
been named general merchandising 
manager of Electric Products Sales 
Department of Sylvania Electric Prod- 
ucts Inc. He has been with the firm 
since 1936 ... MAJOR GENERAL FRAN- 
CIS H. LANAHAN. U.S.A. (Ret.) has 
been elected executive vice -president 
of Federal Electric Corporation of 
Lodi, New Jersey, an I. T. d T. sub- 
sidiary . HAROLD S. GENEEN has 
been named executive vice- president of 
Raytheon Manufacturing Company, 
after resigning his post as vice- presi- 
dent and controller of Jones d Laugh- 
lin Steel Corporation of Pittsburgh .. . 

Howard W. Sums d Co., Inc., of In- 
dianapolis has named JAMES R. RONK 
vice -president of engineering to head 
the firm's new research and product 
development division and LESTER H. 
NELSON as general manager of pro- 
duction ... Chromatic Television Lab- 
oratories, Inc., has named ALBERT A. 
CHESNES to the post of technical di- 
rector ... The distributor sales group 
of the West Coast Electronic Manu- 
facturers Association has elected L W. 
HOWARD chairman for the next year. 

COLONEL GEORGE P. DIXON. a retired Army Signal 
Corps veteran of both World Wars, died recently at the 
Georgetown University Hospital in Washington at the age 
of 67. Well known in communication and military circles 
for over four decades, Colonel Dixon is best remembered 
for his work as Executive Secretary and Executive Vice - 
President of the Armed Forces Communications Electronics 
Association and as Editor of the Association's journal 
"Signal." Upon his retirement from the Signal Corps after 
World War II, he served as a vice -president of I. T. ó T. 

until his retirement in 1950. He served the AFCA from 
1950, and as its vice- presidr nt and editor since 1953. 
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When only the b est is 
good enough... 

magnetic recording tapes on 

base 

Models outfit by Mme. E. Orangé 

Car by Jaguar 

PLUS 50 by Soundcraft 

*uPont trademark 

September, 1956 

For true high fidelity now - and from now on - choose from 

these Soundcraft tapes. All are made with Oscar -winning 

Soundcraft oxide on extra -strong " \lylar" base. 

PLUS 50- get 50', longer play 

PLUS 100- twice as much on a reel 

"LIFETIME" - guaranteed for life 

FOR EVERY SOUND REASON 

REEVES SOUNDCRAFTCORP. 
10 East 52nd Street, New York 22, N. Y. 
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THE 

mZC OCZts° 
invites you ...to take any one of 

these sets of great chamber works 

The Pascal String Quartet. one of the 
world's foremost chamber music en- 
sembles is among the distinguished 
groups recording for the Society. 

SCHUBERT 
NO STRINGS ATTACHED 

Brilliant readings by the 
"TROUT" QUINTET IA MAJOR) N intarthur string quar- 
QUARTET IN E MAJOR, OP. 125, NO. 2 

tet. Pianist Pins Purl 
Iglus them In the "Trout" 

QUARTET IN C MINOR, , OUARTETTSATZ" Quintet. 

ITALIAN MASTERS 
OF THE XVII CENTURY 
TAR TINI: ,nnaus1 G Minor. 'the pala h11. 
V I VAL D I: Sonala In A Maio, and F Minor 

GEMINIANI: Sores in e eat M,,,, 

VITALI : chaccn-, G M,no: 

MOZART 
CLARINET QUINTET IN A MAJOR, K. 581 
FLUTE QUARTET IN D MAJOR, K. 285 
FLUTE QUARTET IN A MAJOR, K. 298 

The celebrated smell:: r - 
twwu. freerrdn Oda p,. 
Is heard Ill same l tier 
greatest violin na lisle of 
the Eighteenth Century. 

Some of The uurst satisfy - 
lug nraasle ever written. 
With Peter ,lnrennne1. 

ALSO Terri,,. "s eia clarinetist. Jung.. II ,ti 
mittat, awl the 
Str Inn Quarret. 

ong laying 

FREE ;7°"" ,,, -i. 
^rmY ^d^,. 

Unique Transcription Recordings - 
Custom- Pressed on Transparent Ruby -Red Vinyl, in Deluxe Genuine Linen Cases! 

HI:H l: is xcit nog news for every serious 
muss li,tencr! The ('hander Music 

Society asks you to choose line of these 
trautsribeNI a m1)11í r programs: an all 
S('I11'I3EItT collection ... or a group of 
work: by four th Century ITALIAN 
\IANTEItN .. , us' a \IOZ, HT program - 
as a FREE (AFT. There is no requirement 
to buy another record from the Society, 
nine ur ecer! 
These are NOT ordinary recordings. Pro- 
duced by a prowess hitherto used only fur 
radio transcriptions with time fidelity from 
50 to 15,(00 cycles, each ('handier Music 
S01'irty transcript ion is pressed rnl the 
finest transparent U -reel linr/lih :Intl 
jackeled in all exrptisitw linen slil> -r,,,, for 
permanent !mot ectlrl! 

Save More than 50% of Usual Retail Cost 

When you become a Trial \leIlllnl' of the 
Society viler also have the right to AUDI- 
TION-.Free of Charge-any or all of the 
('handoer repertoire listed beIUW ... rang- 
ing through three centuries -from Purcell 
to Hindemith. These SIIIs'rb transcription 
recunhogs will be available to members 
at the rate of about two a month. Only 
those you decide to keep are billed to you 
at the Members low price, which is less 
Hum :;n'; of the co,t of similar commercial 
irises. You may withdraw at any time; in 
fact, you are not obligated to buy any 
reconls at all, mile you wish. 
The FRET. GIFT ton choose is yours to 
keep in any case! Send the coupon today. 

MAIL COUPON - WITHOUT MONEY -TO -I 
The Chamber Music Society, Dept. RT -9, 45 Columbus Ave., N. Y. 23 
Rush me FREE, the long- playing Cham- 
ber Program described above. 

(Cross out only those you do not want to audition) 
(check one) (Seleetfons are not listed by order of release) 

L. Italian Masters Mozart 1. ITALIAN MASTERS OF 16. DVORAK: Piano Quartet in Flat: THE XVIII CENTURY Too inF f. Schubert (see above) 

-mine to keep absolutely free, without 
any obligation. 

I have crossed out below the Chamber 
Works I already own. I need do nothing 
more to enjoy the others in my home for 
Free Audition, delivered without charge 
'approximately two 33 -1 3 R.P.M. discs 
a month). 

I am not obligated to buy another 
recording ever! I may try all Society 
releases for 5 days, and will be billed 
only for those I keep at the low member- 
ship prices shown below plus a low cents 
shipping)-a saving of over 50',. I may 
return any disc and pay nothing. I may 
cancel my Trial Membership at any lime. 
The FREE GIFT Program is mine to keep 
in any eau. 

Name 

Address 

City......... Zone.. State ... 

L 1956 MMS, N. Y. 
L 

28 

2. MOZART (see above) 

3. SCHUBERT (see above) 
4. BEETHOVEN: String Quintets 

Op. 29 and 104 

S. SCHUBERT: Duo Concertante in 
A. Op. 162 

6. SONS OF BACH: C.P.E Bach: 
Sinlonu in C. 1 C. Bach: Smlemas in 
8 Flat and D. W.F. Bach: Sinlonu In D 
Minor 

7. TCHAIKOVSKY: Quartet No. 
3 in E Flat 

I. MOZART: The Complete (61 
Stung Quintets 13.12' discs) 

9. BRAHMS: Violin Sonata No. 1 in 
G, Cello Sonata No 1 m E Minor 

17. SCHUBERT: Death and the 
Maiden Quartet, Variations for Flute 
and Piano 

1a. VIVALDI: Ir Cimento Dell'Ar. 
a. E Dell Invenzione :2-12' discs) 

19. BRAHMS: Clarinet Qmnlel in B 

20. HAYDN: Seven Last Words of 
Christ 

21. STRAVINSKY: Duo Covers 
tonte. Pulcinella Sude 

22. PURCELL: Fantasias in 4 Parts 

23. MOZART: Complete Piano Trios 
117' dues) 

24. SCHUMANN: Piano Quintet in 
E Flat. Quartet in A 

25. BACH: 4 Sonatas for Violin, Cello 
10. DEBUSSY: Quarret in G. Sonata 

and Harpsichord 

for Flute, Vlola and Harp. Sonata for 26. BARTON: Quartet No. 1: Violin 
Violin and Piano Sonata No. 2 

11. HANDEL: Complete Water Muse 7. CORELLI: Concerti Grossi, Op. 
6, Nos. 1 , 2, 3 1 4 12. BEETHOVEN:Completeaasum- 

ovskv Stung Quartets 1.12' discs) 

13. A.SC ARLATTI: Sinfonias Nas. 
4 and 5: Concerti Grossi Nos 1 and 3 

14. MOZART: 3 Salzburg Serenades 

15. HINDEMITH: 4 Sonatas for 
Trumpet and Piano. Viola and Piano.Clen 

net and Piano: Bassoon and Piano 

MEMBERSHIP PRICES 
I disc set (approx. 1 hour) 

2 dise set apero,. 2 hours) 
3 duc set (approx. 3 hours) 

$2.95 

55.90 

57.95 

He is president of Triad Transformer 
Corporation of Venice, California . . . 

REAR ADMIRAL JOSEPH I. TAYLOR. U.S. 
Navy (get.), has been appointed co- 
ordinator of plans and programs for 
the Government and Industrial Prod- 
ucts Division of The Magnaroa' Co2n- 
IxnIy ... HAROLD A. STRICKLAND, JR., 
has been named general manager of 
General Electric Company's newly es- 
tablished industrial electronics division 

DR. HOWARD I. OSHRY is the new 
chief research physicist for Aerorox 
Corporation of New Bedford, Mass. He 
was formerly with Erie Resistor Corp. 
. . . DONALD J. HUGHES has been 
named advertising manager of the 
Electronic Products Sales Department 
of Sylvania Electric Products Inc. He 
will make his headquarters at the com- 
pany's executive oMces in New York. 

* * * 

DOUGLAS H. CARPENTER. formerly 
chief engineer of JFD .111g. Co. Inc. of 
Brooklyn, N. Y., has 
opened a consulting 
office at 19 West 
44th Street, New 
York, N. Y. 

His new firm will 
deal with various 
organizations in the 
electronic and elec- 
tro- mechanical in- 
dustries in addition to doing public re- 
lations work in association with an- 
other New York organization. 

Before joining JFD, Mr. Carpenter 
held positions with McMLr'do Silver 
Co- of Hartford, Conn., La Pointe 
Plascomold Corp. (Vee -D -X) of Rock- 
ville, Conn., and Su,nmitt Engineering 
Co. of Hartford, Conn. 

His other industry activities include 
chairmanship of the executive corn - 
mittee antenna section of the RETMA 
in addition to holding a similar posi- 
tion as head of RETMA engineering 
committee 31C. 

s £ I 
TECHNICAL ELECTRONICS CORPORA- 
TION of Culver City, California. has 
been acquired by CONSOLIDATED 
ELECTRONICS INDUSTRIES CORPORA- 
TION of New York and will be operated 
as a West Coast subsidiary of the par- 
ent fil'm's A. W. HAYDON DIVISION ... 
The STERLING ENGINEERING DIVISION 
OF AMF has been made a subsidiary of 
POTTER & BRUMFIELD, INC., of Prince- 
ton, Indiana, to coordinate production, 
research and engineering. and market- 
ing of the two companies, both of which 
manufacture electrical relay switches 

. BENRUS WATCH COMPANY has pur- 
chased PIC DESIGN CORP. of Lynbrook, 
New York, in a move to diversify its 
operations. It will operate as a divi- 
sion of the parent firm . NUCLEAR 
CORPORATION OF AMERICA, INC. of 
New York has acquired CENTRAL SALES 
& MANUFACTURING CORPORATION of 
Denville, N. J., which will be operated 
as a wholly owned subsidiary of the 
parent firm under the name CENTRAL 
ELECTRONIC MANUFACTURERS. INC.... 
Management of CONTINENTAL ELEC- 
TRIC CO. of Geneva, Illinois, has passed 

(Continued on p.sge 178) 
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...STOP UNWANTED SOUNDS 

Now... Broadcast Performance Designed for Public Address 
COMPLETELY NEW ALL- PURPOSE CARDIOID DYNAMIC MICROPHONE 
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE 

All the advantages of the E -V Variable D are now available in the new 
high -fidelity "664 "... for public address, recording, communications and similar 
applications. Uniform cardioid polar pattern provides high front -to -back discrimination 
against unwanted sounds, without close -talking boominess. Easily solves sound 
pick -up and reproduction problems under a great variety of conditions. Gives distinct, 
natural reproduction of voice and music. Increases working distance from 
microphone. Gives greater protection against feedback. Especially useful where 

ambient noise and severe reverberation exist. Pop -proof filter minimizes 
wind and breath blasts. E -V Acoustalloy diaphragm guarantees 
smooth wide -range reproduction. Can be used on a floor or desk stand 
or carried in the hand. No finer microphone for performance 
and value! Write for Technical Specification Sheet 664 -N69. 

EV Pat Pend. 

Model 664. Variable D' Super -Cardioid Dynamic Microphone. Uniform 
response at all frequencies from 40 to 15,000 cps. Output level -55 db. 
150 ohm and high impedance. Impedance changed by moving one 
connection in connector. Line balanced to ground and phased. Acous- 
talloy diaphragm, shielded from dust and magnetic particles. Alnico V 

and Armco magnetic iron in non -welded circuit. Swivel permits aiming 
directly at sound source for most effective pick -up. Pressure cast 
case. W -27 thread. Satin chrome finish. 18 ft. cable with MC4M 
connector. On -Off switch. Size: 1%. in. diam. 7a/te in. long not including 
stud. Net wt.: 1 lb. 10 oz. List Priea $82.50 
Model 419 Desk Stand. For use with the "664." List Price $10.00. 

eicz° 
ELECTRO- VOICE, INC. BUCHANAN, MICH. 
Export: 13 East 40th Street, New York 16, N. Y. U. S.A. Cables: Ar /ab 

HIGH -FIDELITY MICROPHONES SPEAKER SYSTEMS PHONO -CARTRIDGES AND OTHER ELECTRO- ACOUSTIC PRODUCTS 
www.americanradiohistory.comwww.americanradiohistory.com
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cabinart 
That's right! Now you can 
buy o loudspeaker enclosure 
in kit form whether you are 
a do- it- yourselfer or a 

don't- do -it- yourselfer. No more 
messing with shellac, furniture 
stain, varnish, wood putty, 
rags and the rest of the gookum 
... this time you really need 
only a screwdriver to assemble a 

superb piece of cabinet -work 
with that supremely professional 
"CABINART" finish. Each enclosure 
comes with every outside piece pre- finished 
in beautiful hand -rubbed korina or mahogany 
veneers. The assembled kits are absolutely 
indistinguishable from their world- famous 
factory -assembled "CABINART" 
counterparts. Best of all, the money you 
would otherwise spend on finishing 
tools and materials more than makes up 
the price difference between a 

pre -finished kit and an unfinished kit. 

Model PFK- 120/150 
(pfK= Pre -- Finished Kit) 
Pre -finished kit version of the REBEL 4, 
Paul Klipsch- designed CABINART corner horn 
for 12" or 15" speaker systems. 
PFK120, for 12" woofer drivers: 
Shipping Weight 42 lbs... $48.00 net 
Model K12, unfinished kit..__ $36.00 net 
Model KR -4/12. factory -assembled 
and finished version of same..._. .... .$69.00 net 

PFK150, for 15" woofer drivers: 
Shipping Weight 48 lbs $58.00 net 
Model K -15, unfinished kit.... ..... ._.._ $42.00 net 
Model KR4 /15, factory-assembled 
and finished version of same $87.00 net 

pre -finishes! Kits! 

Model PFK300 
(pfK= Pre -Finished Kit) 
Pre -finished kit version of the 
REBEL 3, CABINART's famous 
Klipsch- designed corner horn for 15" 
speaker systems. Response down 
to nearly 30 cps. 

Shipping Wt. 61 lbs. $72.00 net 
Model K3, unfinished kit version 
of same .................... .........................$49.50 net 
Model KR -3, factory-assembled and 
finished version of same... $99.00 net 

Model PFK -500 
(pfK= Pre -Finished Kit) 
Prefinished kit version of the REBEL 5, 
the extra-compact CABINART corner horn 
designed by Paul Klipsch fors" 
and 12" speaker systems. 

Shipping Weight 34 lbs. $36.00 net 
Model KR-5, factory-assembled and 
finished version of same._........_.._......$48.00 net 
Model K5, unfinished kit 
version of same ..................... .._....................._$24.00 net 

Model P610/630 
Pre -finished versions of the 

CABINART Model 61,63 kits (folded 
corner horns) for 12" and 15" 

speakers, respectively. 
P.610, for 12" speakers: 

Shipping Wt. 39 lbs.. $25.95 net 
Model 61 unfinished kit 

version of same.... $19.95 net 
P.630, for 15" speakers: 

Shipping Wt. 39 lbs._. $29.95 net 
Model 63, unfinished kit 

version of same..._......$23.95 net 

pfK 
30 

Cabinart ...and don't forget - 
CABINART can supply you with 16 other hifi kits, 29 kinds of equipment 

cabinets, 4 matched speaker systems and 20 different hi-fi accestories, 

W :rc For Complete cabinart '57 Catalog 

CABINART FURNITURE IS MANUFACTURED BY G 8 H WOOD PRODUCTS COMPANY, 99 NORTH 11 ST., BROOKLYN 11, N. Y. 

RADIO & TELEVISION NEWS 
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4 
Vdp 

CHANNEL MASTER 
Explodes a Spectacular Campaign of 

NATIONAL CONSUMER 

MAGAZINE ADVERTISING 
THE FIRST PROGRAM OF ITS KIND IN TV ANTENNA HISTORY 

ab Full -Color Ads .. . 

reaching into millions of American homes on 
the pages of these outstanding magazines: 

Ow I..In. 
MAI V. D0..eor, 

NECHANNEL MASTER 

CHANNEL MASTER REVOLUTIONIZES ANTENNA MERCHANDISING! With large - 
scale national advertising and traffic- building local promotions, Channel Master now 
places TV antennas on the same retail level as traffic appliances. It's actually a NEW 
WAY for you to sell antennas - and sell more of them. Climb aboard the Channel 
Master brandwagon and tie in with these profit- making promotions. Get details from 
your Channel Master distributor. 

NEW MARKETS`. : NEW CUSTOMERS ... FOR THESE 2 GREAT NEW ANTENNAS 

44. 
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CHANNEL MASTER" 

the world's first 
"Travelling Wave" antenna 

WHAT THE 
"TRAVELLING WAVE" 

PRINCIPLE MEANS- 
ideal phase relationships on all 
channels 

optimum impedance matching on 
all channels 

equal flow of current in all dipoles 
on all channels 

fullest use of transmitted energy 
on all channels 

IN SHORT - FABULOUS PERFORMANCE 
ON ALL CHANNELS 

SENSATIONAL 3- AND 5- 
ELEMENT MODELS! 

Amozing T -W performance for sub- 
urban and near -fringe areas, too! 

Wonderfully compact and rugged! 

- 

T-W 351 
(5-efemenf) 

:354 
(3- element) 

revolutionary new design provides 
picture quality never before possible 

After two years of research -a completely new kind of VHF antenna, oper- 
ating on revolutionary new electronic principles. The T -W is Channel Master's 
greatest antenna achievement. 

ALL THREE - IN ONE ALL -CHANNEL ANTENNA 
O HIGHEST GAINS 
Most powerful all- channel antenna ever 
(7- element) actually OUTPERFORMS - 

any wide- spaced 5 -ele. 
ment Yogi on each low 
bond channel. o TOP FRONT -TO -BACK RATIOS 

Low Band: 
Better than 10:1 on every channel. HIGHER THAN ANY 
10- ELEMENT SINGLE CHANNEL YAGI ON ALL CHANNELS! 

High Band: 
From 5:1 to 12:1. HIGHEST RATIOS OF ANY SINGLE 
ALL CHANNEL ANTENNA. 

© GREATEST MECHANICAL STRENGTH 
The most rugged antenna ever built. "Twin Truss" design amplifies the 
strength of every component. And new mechanical features add still greater 
durability ... 

"Twin Booms "... Two full- length crossarms- really rugged and rigid. 
2 "Super -Nests " One heavy -duty most clomp on each crossboom . 

A TOTAL OF 4 U- BOLTS! Antenna cannot move. 

"Line -Lok" Twinlead can't possibly fear away from terminals.. 

developed. A single -bay T -W 350 

any stacked 10 -ele- 
ment Yogi on each 
high bond channel. 

PROOF OF THE SUPERIORITY OF 
"TWIN- TRUSS" CONSTRUCTION 

Look at the dramatic result 
when equal weights are hung on 
a T -W and a standard 10 -ele- 
ment Yagi! 

Write tot complete technical literature, 

(a).,,...r Re. or r. ou. 
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CHANNEL MASTER" 

new "Metro -Dyne" tuning 
obsoletes 
"Rabbit -Ears" 

ii 
howman 

the first basic indoor antenna 
improvement in over 10 years 

Channel Master sets an exciting new trend in TV antennas with the 
Showman. In appearance (so important in the sale of indoor antennas) the 
Showman is in a dazzling class by itself. Yet, it's a complex electronic instru- 
ment -the most powerful indoor antenna yet developed by modern science! 

The SHOWMAN is perfect for color reception, tops for black -and -white. 
And, it provides excellent FM reception, too! 

ACTUALLY TUNES OUT "GHOSTS" AND "SNOW "! 
MORE EFFECTIVE THAN ANY OTHER INDOOR ANTENNA! 

With ordinary 
indoor antennae 

w b 

With the 
Showman 

Metropolitan areas, where indoor 
antennas are most frequently used, are 
often subject to the most severe "ghost- 
ing" problems. Only the SHOWMAN, 
with its sensational new Metro -Dyne 
tuning, can overcome this difficulty. 
You'll be amazed at the job it does on 
all kinds of interference. Test it for 
yourself! Demonstrate it for your 
customers! 

Channel Master stands squarely be- 
hind every SHOWMAN you sell. An 
unconditional money -back guarantee 
assures your customer of complete 
satisfaction. 

UNCONDITIONAL 
MONEY -BACK 
GUARANTEE 
18*4-*48t44ec 

"High fashion" 
packaging. 
Aurae/ire, 
ro,,tCil rn4 
Ideal for 
display. 

Available in 
to blend with 

Mahogany 
and 

Gold 
model no. 

390/1 

three "decor 
any setting. 

Blond 
and 

Gold 
model no, 

3901 

designs" - 
Ebony 
and 

Silver 

model no. 
3902 

CHANNEL MASTER CORP. Ill(.rtltt. I. T. 

Ike world', largest ,aanolotta,e, of television antennas and occe,,<tries 

what makes the 

'Showman' different? 

FABULOUS 

"METRO- DYNE" 

TUNING! 
The Metro-Dyne 12- Channel 
"Variable Inductance" Tuner 

Ordinary switch -type antennas 
work by connecting carious element 

into different combinations. METRO - 

DYNE tuning, on the other hand, is 

"variable inductance" tuning, using 

the same tuning principles as any TV 

set. It is the first broad band antenna 
which can be tuned to a specific 

channel so that it exhibits the band 

width characteristics of a single -chan- 

nel Yogi. This selec-ivity cuts down 

tremendously on "electronic noise" 
and interference. A built -in auto 
transformer maintains a constant 300 

ohm impedance match. 

EASY OPERATION: the Showman 

is calibrated by channels. Just turn 

it to the same channel number as the 

TV set. No arms to adiust; no guess- 

work or error. 

(egtenehl 1176. Channel Mesh Corp. 
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If it's worth the cost of installation... 

ss 

...it's worth the cost of engineered cable 

34 

Belden 
TRANSMISSION 

LINES 

ROTOR CABLES 

Superior Cables engi- 
neered for the job - 
In a complete line for 
every requirement. 
Packaged for easy 
handling. 
"More items from the 
Complete Belden Line" 

9.0 

(helden 
R WIEMAKER FOR INDUSTRY 

SINCE 1902 
CHICAGO 

Magnet Wire Lead and Fixture Wire Power Supply Cords, Cord Sets and Portable Cord Aircraft Wires 
Welding Cable Electrical Household Cords Electronic Wires Automotive Wire and Cable 
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NEWICOLOR and Black -& -White 
LAB & TV 5" OSCILLOSCOPE =460 

KIT $79.95. Wired $129.50 
The IINE.T professional 5 Inc wide band scope 
value. Ideal for research, h -f & complex waves, 
plus Color & Monochrome TV servicing. Flat from 
DC to 3.58 mc ±1 db (color burst freq.), flat DC 
to 4.5 me +I, -3 db. Vert. sens. 25 rms my /in. 
Vert. Z 3 megs. Has the following outstanding fea- 
tures not found in scopes up to several times its 
price. kit or wired: 
VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate 1 -f phase shift; push -pull 
thruout for negligible distortion; K- follower coup - 
ling between push -pull pentode stages for extended 
It -f resp. (minimizes h -f phase shift. extends use- 
ful resp. to 10 mc); full- screen undistorted vert. 
deft; 4 -step freq. compensated decade step attenu- 
:rtor up to 1000:1. SWEEP CIRCUIT. perfectly 
linear sweeps, 10 cps - 100 kc (ext. cap. for down 
to I cps); pre-set TV vert. & hor. positions (30 & 
7875 cps); automatic sync. ampi. & limiter elim 
Mates sync amplitude adj. PLUS: direct or cap. 
coupling; bal. or unbal. inputs; edge -lit engraved 
lucite graph screen; dimmer; anti -glare filter; 
here) fits std photo cquipt. OTHER IMPORTANT 
FEATURES: High intensity trace CRT. Finest sq. 
wasc resp. (.06 uses rise time). Push -pull hor. 
ampi., flat to 900 kc, sen. 0.6 rms my /in. Built-in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank- 

ing. Instant, drift -free full -screen sert. positioning & 2X full -screen hor. 
positioning. Bal.. s l., astig. adj. externally accessible. 5UP1 CRT, 
2 -6AÚ8, 2 -6CB6, 1.12AU7A, 2 -(iJc 1 -6AXS, 1 -IV2. Deep -etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy 
building at home with no special equipment. 13" x 81" x IG ". 30 lbs. 

SCOPE DIRECT PROBE =PD: KIT 52.75. Wired 53.95. Eliminates stray. 
pick up & signal re- radiation. 
SCOPE DEMODULATOR PROBE' =PSD: KIT 53.75. Wired 55.75. Demodu- 
lao .A"I I s la ns i I-,n kc and 250 mc. 
SCOPE LOW CAPACITY PROBE PLC: KIT 53.75. Wired 55.75. For signal 
tracing in high frequency, high impedance & wide -band circuits (as in TV) 
without distortion from overloading or frequency discrimination. 

for COLOR and Monochrome TV servicing 

New! PEAK -to -PEAK VTVM =232 
& UNI -PROBE ,Hit 
KIT $29.95. Wired $49.95 

UNI- PROBE: exclusive with EICO! Terrific 
time-sauer! Only 1 probe performs all func- 
tions-a half -turn of probe -tip selects DC or 
AC -Ohms. 
The new leader in professional peak -to -peak VTVMs. 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. 41/2" meter, can't-burn- 
t/Ill circuit. 7 non-skip ranges on every funetlon.4 
functions: +DC Volts, -DC Volts. AC Volts, Ohms. 

Uniform 3 to I scale ratio for extreme wide - 
range accuracy. Zero center. One zero -adj. for all 
functions & ranges. 1% precision ceramic multi 
plier resistors. Measure directly peak -to -peak 
s oltage of complex & sine waves: 0.4. 14, 42, 140, 
120, 1400. 4200. DC /RMS sine volts: 0.1.5, 5. 
15, 50, 150. 500, 1500 (up to 30,000 v. with HVP 

p:ohe. & 25u nu ult l'RF probe). Ohms: 0.2 ohms to 1000 megs. 
12AU7, GALS, selenium rectifier; xtmr. operated. 81/2' x 5" x 5 ". Deep - 
etched satin a lum intim panel, rugged grey wrinkle steel cabinet. 7 lbs. 

New! DELUXE PEAK -to -PEAK VTVM `249 
with 7! a" METER & UNI -PROBE penal.) 

KIT $39.95. Wired $59.95 
All the advanced & exclusive features of .232 -PLUS the 
extra convenience and readability of its big 71/2" meter. Your 
ideal bench instrument. 

VTVM RF PROBES* ?tPRF -11 or PRF -25: 
KIT 53.75. Wired 54.95. Accuracy ±I07. Use with any 
11 or 25 megohm VTVM. 
VTVM HV PROBE #HVP42: Wired 54.95. Complete 
with multiplier icsistor. Measures up to 30 kv with 
any VTVM or 20,000 ohms /roll VOM. 

150 kc to 435 mc 
with ONE generator! 
New! RF SIGNAL GENERATOR -324 

KIT $26.95. Wired $39,95 
for COLOR and Monochrome TV servicing 

New wide- range, stable generator - better value then genera- 
tors selling at 2 or 3 times its cost! Ideal for: IF -RF alignment, 
signal tracing & trouble- shooting of TV, FM & AM sets; mar- 
ker gen.; 400 cps audio testing; lab. work. 6 fund. ranges: 
150.400 Ice, 400-1200 kr. 12.3.5 me, 3.5 -11 me, 11-37 me. 
37.145 mc; 1 harmonic band 111 -435 me. Freq. accurate to 
±1.5 %; 6:1 vernier tuning & excellent spread at most import 
ant alignment Erects. Etched tuning dial, plexiglass windows, 
edge -lit hairlines. Colpitts RF ose., directly plate -modulated 
by K- follower for improved mod. Variable depth of int. mod. 
0.50tí by 900 cps Colpitts ose. Variable gain ext. mod. ampli. 
fier: only 3.0 volts needed for 30% mod. Turret -mounted 
coils slug -tuned for max. accuracy. Fine & Coarse (3 -step) RF 
attenuators. RF output 100,000 uv; AF sine wave output to 
10 volts. 50 -ohm output Z. 5 -way jack -top binding posts for 
AF in /out; coaxial connector & shielded cable for RF out. 
Tubes: I2AU7, 12AV7, selenium rectifier; xfmr -operated. 
Deep -etched satin aluminum panel, rugged grey wrinkle steel 
cabinet. 8" x 10" x 4"". 10 lbs. 

COMPLETE 
with Preamplifier, Eaualizer and Control Section 

New! 20 -WATT Ultra- Linear Williamson - 
type HIGH FIDELITY AMPLIFIER =HF20 

KIT $49.95. Wired $79.95 
A low-cost, Completefa<ilits amplifier of the highest quality 
that sets a new standard of performance at the price, kit or 
wired. Every detail, down to the etched, brushed solid brass 

control plate, is of the fine quality EICO is famous for. 
Rated power output t 20 watts (34 w peak). IM distortion (60 
cps: 6 kc/4 :1) as rated power: 1.37. Mid -band harmonic 
distortion at rated power: 0.351- Maximum harmonic distor- 
tion between 20 and 20.000 eps at 1 db under rated power: 
approx. 1%. Power response (20w) : ±0.5 db 20. 20,000 cps; 
x-1.5 db 10 -40,000 cps. Pre y response (t /tw)i ±0.5 db 

13. 35,000 cps; ±1.5 db 7.50,000 cps. 

5 feedback equalizations for LP's & 78's including AMA. 
Variable turnover feedback tone controls do not affect volume 
& permit large boosts or cuts at either end of audio spectrum 
with mid- fregs. unaffected. Loudness control & separate level 
set control on front panel. Low Z output to tape recorder. 
4 hi -level switched inputs: tuner, tar, tape, auxiliary (xtal /cer- 
amie phono or 2nd tuner); 2 low. level inputs for proper 
loading with all leading magnetic, FM & quality xtal cart- 
ridges. Hum bal. control. Extremely fine output transformer 
has interleaved windings. tight coupling, careful balancing & 
grain -oriented steel. 81' s 15" x I0M 24 lbs. nnl, I tir Pooh. h..e 

Iralur., fulls slur l(icd. 
bard parr. moantinx : ,h« 
To.rnng , 1.1nut,un. ~el 41111m. 
olor loxiing p.111.4,(1.,í tihn These amazing PICO salues are NOW IN STOCK 

at your nearest distributor. Examine them 
side -by -side with ANY competitor. You'll see 
for yourself why indeed EICO is your BEST BUY. 
Fill out coupon on reverse page. 

September, 1956 

Withers Street, Brooklyn 11, New York 
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the specs are 
the test that tells 

who's best! 

e P 

f Taff! fffiÌt 
t 

for COLOR & Monochrome 
TV servicing 

NEW /DYNAMIC 

CONDUCTANCE TUBE & 

TRANSISTOR TESTER =666 
KIT $69.95 WIRED $109.95 
Unexcelled testing thoroness & accu- 
racy. Checks transistor collector cur- 
rent & Beta using internal dc power 
supply. Tests all receiving tubes includ- 
ing subminiatures (& Color & Mono- 
chrome tv pic tubes with accessory 
adapter). Composite indication of mu 
tuai conductance, plate conductance. & 
peak emission. Simultaneous sel- of any 
I of 4 combinations of 3 plate, 3 screen, 
& 3 ranges of control grid voltage. Grid 
voltage variable over 3 ranges with 5% 
accurate pot. New series -string voltages 
for 600. 450 & 300 ma types. 5 ranges 
meter sens- with 1% precision shunts & 
5té accurate pot. 10 SIX- position lever 
switches for free -point connection of 
every tube pin or cap. 10 pushbuttons 
for rapid insert of any tube element in 
leakage circuit & speedy sel. of individ- 
ual tube sections. Direct reading of 
inter- element leakage in ohms. New 
gear -driven rollchart. Steel case with 
cover & handle. Sensitive 200 era meter. 

e 

- 
E 

YY14 
eu e-_ 

for COLOR & Monochrome 
TV servicing 

TV -FM SWEEP GENERATOR 

& MARKER #368 
KIT $69.95 WIRED $119.95 
The FINEST service instrument of this 
type ever offered in either kit or wired 
form at ANY price! Outstanding ease & 
accuracy in FM & TV (including Color) 
alignment. Entirely electronic sweep 
circuit with accurately biased Increduc- 
tor: s perb linearity on both sides of 
selected center freq. Newly.designed 
AGC circuit automatically adjusts ose. 
for max. output on each band with 
min. amplitude variations. Sweep gen. 
range 3-216 me in 5 OVERLAPPING 
FUND. BANDS. Sweep width continu- 
ously variable from 0 -3 me lowest 
max. deviation to 0 -30 me highest max. 
deviation. Variable marker gen. range 
from? -75 , e in 3 11 NI). BANDS pins 
a calibrated harmonic band tau -225 mc). 
Variable marker calibrated with int. 
alai marker gen. 4.5 me ate! included. 
Ext. marker provision. Double pi line 
filter. Edgelit hairlines eliminate 
parallax. 

Turn page for other fICO ad 
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FREE 1956 
EICO CATALOG! 
Tells you how to SAVE 50% on 

your test equipment costs! 

TUNE TESTER new: aubLK uuunIER Sous 
#625 KIT $19.95 Wired $29.95 - 5, PUSH -PULl 

;ì4;! 

$5 OSCILLOSCOPI 
95 
0 

ed , " le OSCILLOSCOPI 

roll -chart Professional, all- electronic, sensitive, I .1.11 #470 
KIT 

Mx Tube Test Adapter $4.50 neon lamp & headphone Iclicks.es 
by , t I Wired$ $129.5( 

- RF SIGNAL -- NEW! 
VACUUM TUBE GENERATOR ION REM-TESTER 

VOLTMETER ?5221 ^320 #540 $ KIT j 1 9.95 KIT 25.95 ^ KIT $12.95 
Wired $39.95 t ,çst' Wired $29.95 ss, Wind $15.95 

`' 150 kc -34 me., 

g DELUXE VTVM f 
- calibrated bar- 

- 
Multi range add 

A :214 (7'/ " METER) t / , motifs l0 102 0 - voltmeter, omme , friar-. me.. Pure or ' r, ohmmeter d KIT $34.95 mod. RF, & wattmeter, leak 

.p s ' - Wired $54.95 - Colpitts ose. age checker fo 
400 cps sine home i auto re 

outputs. pairs. 

#944 FLYBACK Range 500 kc- 
228 me on fund. - 1% accuracy on TRANSFORMER i Y 

Cont. sweep all 7 ranges. YOKE TESTER width control, Range 75 kc- s- KIT $23.95 0 -30 mc. 150 mt. 
Volt reg. Wired $34.95 KIT 534.95 

- . fast check all ]r_', 
Wired $49.95 O KIT $39.95 

Rybacku &f yokes 
, 4rsg:N = Wired $59.95 in or outotset. 

- spots even I 
TV /FM SWEEP GENERATOR #360 

shorted turn! 5MC -4.5MC CRYSTAL $3.95 ea. DELUXE RF SIGNAL GENERATOR #315 

aggl is f Sep. volt- Sep. hi -gain RF ... - Reads 0.5 ohm meter i lo-gain audio -500 megs, 1 
. ammeter inputs. y mmfd -5000 m 

Special noise GI ese power factor. 
KiT locator. Calibre. 

s- -''- ' $29.9$ v 
se ted wattmeter. e - KIT 

#__'* Wired 4 A I KIT $24.95 s $19.95 
Wired 

r n,,.. - -, ;38.95 Wired ;39.95 $29.95 

6V i 12V BATTERY ELIMINATOR S -- R -C BRIDGE i R -C -L COMPARATOR 
CHARGER #1050 DELUXE MULTI-SIGNAL TRACER #147 #95011 

20,000 Ohms /Volt -4 
N MULTIMETER #565 

VTVM PROBES KIT Wired - © © ! E s) KIT $24.95 
Peak -to -Peak $4.95 $6.95 W Wired $29.95 
RF $3.75 $4.95 - - 

w 
! High Voltage Probe -1 $6.95 

-' 2 r 1000 Ohms /Volt High Voltage Probe -2 $4.95 
HI FI PREAMPLIFIER =HF-6 s MULTIMETER 

KIT 524.95 Wired $37.95. With Pow. _ # 536 SCOPE PROBES 

er Supply: KIT $29.95. Wired $44.95 - Demodulator $3.75 $5.75 KIT $12.90 
Feedback circuitry thruoutl Preamp r - Wired $14.90 Direct $2.75 $e.n 
equalizer, tone controls, scratch & 
rumble filters, K- follower output. 

84 Withers St. Brooklyn 11, N. Y. 

Prices 5% higher on West coast ©5G 
and subject to change without notice. 

I 
EICO, $4 Withers Street 
Brooklyn 11, New York 

Send FREE 1956 Catalog 
EICO jobber. 

c 

s 

id 

... 

R_g, 

and name of neighborhood I 

I 

Home Address I 
City Zone State I 
Occupation ! 

Name 

1945 to 1955: a decade of Know -How 8, Value Leadership in Kits & Instruments -Over 1/2 million sold to date! 
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RCA "Westcott" color TV. 

RCA "Wayfarer" (14 "). 

for the Home 

Portables, roll -around models, and 

remote controls are again in the fore. 

Color TV is making a strong showing. 

TELEVISION and radio manufac- 
turers are presenting new models 
this fall designed for every pur- 

pose and pocketbook. Lightweight TV 
portables are featured and, as a mat- 
ter of fact, the complete home enter- 
tainment center can now be trans- 
ferred outdoors. The RCA "Wayfarer" 
portable is representative of the 14- 
inch size. The Du Mont "Brewster" 
17 -inch portable features an accessory 
roll -about cart. Other popular sizes 
are 8t2 and 10t2 inches. 

This year also promises to be big 
news for color television. RCA is now 
offering table model color TV sets at 
below $500. Part of the 10 -model RCA 
color TV line is the "Westcott," sell- 
ing at the nationally advertised price 
of $595. 

Remote control will be merchan- 

dised very heavily this fall. Among t 1, 

new remote control devices is the Du 
Mont "Dial -O- Matic" unit for $49.95. 
This unit has a telephone -type dial to 
select the channel desired; "on- off," 
volume, and brightness controls are 
also included. 

The three manufacturers whose 
lines are previewed here are also 
marketing high- fidelity phonographs. 
The units manufactured by Philco 
feature the new "Cathedral" electro- 
static speaker with a metal- coated 
plastic sheet stretched over the back 
of a half- cylinder framework which 
creates 66 narrow vertical channels, 
each equivalent to a diminutive speak- 
er. 

Typical of the new TV receivers 
available from Philco are the model 
48011 mahogany 21 -inch console with 

The Du Mont 
"Dial- O- Matic. " 

717 
Du Mont "Brewster" 
a roll -about model. 

4- 

September, 1956 

Above. Philco 's "Cathedral" speaker. 
Left. Trio of Philco portables: hi -fi 
phono, TV set, and radio receiver. 
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d P N I LCO,Y, 

Three of the new Phil= TV mod- 
els. The 21 -inch model 4800 in- 
cludes a roll -out record player. 
the 24 -inch model 6610T has top - 
touch tuning. the model 461 ^G 
"Runabout" includes snack bar. 

Philco model 3034 17" portable. 

Philco model 2004G. 14" 
portable, about 26 pounds. 

38 

Model 818 AM tabla -made1 
radio w;th two speakers. 

"Phonorama III" automat. 
ic- changer record player 
with electrostatic speak- 
er and a 15 -inch woofer. 

4 -speed phonograph, advertised at 
$ 259.95; the model 6610T 24 -inch at 
$399.95 with top -touch tuning; and the 
21 -inch "Runabout" model on wheels 
and including a snack bar under the 
lid on top, at $279.95. Philco is featur- 
ing three 17 -inch portable model; -- 
the 3034 series, from $159.95 to $169.95. 
Available accessories include swivel 
stands and travel covers. Four 14 -inch 
portables are available from $109.95 to 
$139.95. Among the new radio models 
is the twin- speaker table model 818 
selling for $59.95 and available in ma- 
hogany, fruitwood, or blonde finishes. 
The smartly styled "Phonorama III" 
is a new Philco high- fidelity phono- 
graph using the "Cathedral" electro- 
static speaker and a 15 -inch woofer. 
This instrument is available in ma- 
hogany at $299.95 and fruitwood at 
$319.95. 

Featured in the RCA black -and- 
white line for 1957 are swivel and roll - 
around conso'.es. The "Enfield" with a 
261 square -inch screen 121 -inch tube( 
and featuring a swivel stand is na- 
tionally advertised at $279.95 in ma- 
hogany or walnut and $289 95 in limed 
oak. The 21 -inch "Ardmore" mounted 
on large rubber -tired wheels, is adver- 
tised at $269.95 in a choice of finish,. 
The "Markham" lowboy console at 
$"69.50 with three speakers and win- 
dow channel indicator is near the top 
of the black -and -white line. Close to 
the bottom of the line is the "Dixon," 
a 21 -inch table model receiver at 
$1C9.95. Other table models range 
from $125 t8' -inch portables to $229. 
Two new phonograph models available 
from RCA are the 45 rum "Mark VIII" 
with two speakers, at $79.95 in maho'- 
any and $81.95 in maple or oak. 'l'he 
"Mark VII" is a portable 4 -speed 
phonograph with record changer and 
three speakers at $129.95. 

Th!s year. in ce!cbration of its 25111 

anniversary. Du Mont is offering its 
most comp'ete line of TV receivers. 
high- fidelity phonographs, and rad'oç. 
Du Mort is again stressing the use of 
TV receivers in furniture combina- 
tions. Available accessories include 
legs. swivel -top coffee table, and step 
and tandem tables. Designed for use 
in this manner is the 24 -inch "Derh :- 
shire' advertised for $279.95 in ni 
hogany and $289.95 in limed oak. The 
24 -inch "Stanford" incorporates four 
6 -inch speakers and may also be com- 
bined with accessory furniture pieces. 
It is advertised at $349.95 in mahog- 
any and $359.95 in limed oak. One 
portable receiver, a 14 -inch model, is 
furnished in tweed fabric at $149.95 
and in two -tone fabric at $159.95. 

Representative of the five new table 
model radios by Du Mont are the "Bel - 
Air" at $22.95, the "Monoco" at $36.95 
and the "Chantilly" clock radio at 
$29.95 for black and $32.95 for maroon 
or ivory. One of the three high -fidelity 
units marketed by Du Mont is the 
"Balladier," a combination 4 -speed au- 
tomatic changer phonograph with AM 
radio and two extended -range speak- 
ers. This unit is furnished in mahog- 
any at $219.95 and limed oak at 
$229.95. 
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tI 

"Markham- lowboy deluxe 
console, (model 21D750). 

-41 "Dixon" 
(model 211715) 
table model. 

RCA "Ardmore" TV 
(model 21D721) mount- 
ed on wheel rollers. 

000 
-Mark VIII- 

' two-speaker 
45 rpm phono. 

Four - speed 
record changer- 
player, -Mark VII." 

-Enfield." (model 21T738), 
swivels for all angle viewing. 

Du MONT 

The "Chantilly" clock radio. 

The -Monaco- radio, 

September, 1956 

"Bel-Air" model AM radio. 

Du Mont 14" portable 
TV in tweed fabric. 

I 
The24-inch 

I "Stanford" 

"Balladier" 
hi-fi phono with 
AM radio tuner. 

ti -Derbyshire" 24-inch, 
with removable legs. 
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A simple and inexpensive 

tuner that compares well 

with cascode types - it 

may well become the most 

popular tuner used in the 

low priced TV receivers. 

40 

Fig. 1. Completely assembled "Neutrode" tuner for 
v.h.f., using a single triode r.f. amplifier. The u.h.f. 
channel strips may be inserted with a special filter. 

AS A RESULT of developing an en- 
tirely new -to -TV neutralized tri- 
ode circuit and incorporating other 

improvements such as a printed- circuit 
board, two new tube types especially 
developed for this purpose, and other 
innovations, the Standard Coil Prod- 
ucts Co., Inc., has been able to intro- 
duce a new television tuner, called the 
"Neutrode." (See Fig. L) This unit 
provides excellent performance and 
can be produced at a lower price than 
previous tuners using a cascode circuit. 

During recent months, this "Neu- 
trode" tuner has undergone rigorous 
field tests in all kinds of reception 
areas fringe, moderate, and strong 
signal locations, on both v.h.f. and 
u.h.f. bands. Typical values estab- 
lished in these tests are more than 32 
db gain and less than 7 db noise on 
channels 2 through 6, more than 28 
db gain and less than 8 db noise on 
channels 7 through 13. This tuner fea- 
tures good stability, improved filter 
circuits, and improved u.h.f. perform- 
ance. It operates remarkably well in 
the presence of overload and noise. 

Television receiver manufacturers 
planning to use the new "Neutrode" 
tuner have been pleased, not only by 
the technical advances resulting from 
this design, but also by the fact that 
it can be produced at lower cost than 
previous tuners. There are two major 
reasons for the lower cost of the "Neu- 
trode": 1. The basic circuit design is 
simpler and requires fewer compo- 
nents. 2. The use of a printed- circuit 
board as a major part of the tuner 
chassis allows for more automation in 
manufacturing. 

The single triode used as the first 
stage of the "Neutrode" tuner has 
less than half the dissipation of a dual - 
triode type. As a result, this tube 
should have longer life than the dual - 
triodes used in cascode designs. 

Two new tubes have been developed 
especially for use in this tuner: One is 
a triode amplifier available in two ver- 
sions -the 6BN4 for parallel 6.3 -volt 
heater supplies, and the 2BN4 for se- 
ries- heater models. The second new 
tube is a pentode- triode used in the 
mixer -oscillator stage. This tube is 
also available in two versions, the 
6CG8 for parallel heaters, and the 
5CG8 for series heaters. 

Fig. 2 is the schematic diagram of 
the new tuner. For v.h.f. operation, 
the signal is fed through a matching 
transformer (7',1 and two 41 to 46 mc. 
i.f. traps to the antenna coil on the 
channel strip in use. From the anten- 
na coil, L., the input signal is fed to 
the grid of the 6BN4 (or 2BN4 in se- 
ries- heater receivers). An a.g.c. bias 
voltage is applied to the same grid 
through C: and R. 

The cathode of this tube has two 
leads going to ground to minimize the 
cathode -to- ground inductance for im- 
proved performance on the high chan- 
nels. The triode plate has a return 
lead to the grid through capacitors C, 
and C,.. Coil L, provides 180 -degree 
phase shift of the plate signal as 
it returns to the grid to neutralize the 
triode's plate -to -grid capacitance. The 
amplitude of the plate return signal 
arriving at the grid is controlled by 
C,.. Thus a neutralizing signal is 
fed to the grid which is equal in am- 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


plitude, and 180 -degrees opposite in 
phase, to the plate -to -grid signal volt- 
age. t The use of two grid leads mini- 
mizes inductance to the input circuit 
to the grid.) Without this neutraliza- 
tion the triode amplifier has much 
lower gain and could not he used suc- 
cessfully as the first stage of a high - 
performance tuner. 

The signal amplified by the neutral- 
ized triode is inductively coupled to 
L -.and goes from there to the control 
grid of the mixer section of the 6CG8 
for 5CG8). A test point for r.f. re- 
sponse is provided at the feedthrough 
capacitor a.. 

The local oscillator circuit of the 
"Neutrode" tuner is a conventional 
ultraudion oscillator with "book" fine 
tuning. The fine tuning stator in the 
plate circuit is printed on the hoard. 
(Rectangular area on right side of 
board, shown in Fig. 3.) A hinged. sil- 
ver- plated phosphor bronze plate is 
separated by insulating tape from this 
printed stator, and as the fine tuner 
cam turns, it brings the "book cover" 
or phosphor bronze plate closer to the 
stator or farther away from it as de- 
sired. This movement of the plate rel- 
ative to the stator provides capacitive 
tuning over the v.h.f. band. 

The oscillator circuit includes the 
conventional slug -tuned oscillator coil 
L., on the channel strip. It is adjust- 
able through the front of the tuner. 

U.H.F. Reception 

As is generally known, there have 
been two basic approaches to v.h.f.- 
u.h.f. tuners. One is to substitute a 
u.h.f. strip on the tuner drum in place 
of the antenna and oscillator coil 
boards of an unused v.h.f. channel. 
This technique, while satisfactory in 
many cases, has often proved to be a 
compromise--inexpensive, but not pro- 
viding the desired quality of reception. 
The second alternative has been to use 
a continuous tuner with special u.h.f. 
circuitry. Such tuners have provided 
good results but they are more expen- 
sive than strip substitution. 

The "Neutrode" tuner uses the tech- 
nique of inserting individual u.h.f. 
strips for the desired u.h.f. channels. 
but, in addition, a high -pass filter is 
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Fig. 2. Complete schematic diagram of the -Neutrode" television tuner. Note the 

use of a single triode r.f. amplifier. The feedthrough capacitors shown must be 

replaced when necessary with their equivalent feedthroughs for proper operation. 

included for the u.h.f. signal. This filter 
is shown on the right in Fig. 4 and is 
inserted next to mounting block 
shown on top of the tuner in Fig. 1. 

Note that this component contains two 
connection points for direct connection 
to the u.h.f. antenna lead -in. 

The u.h.f. strip shown on the left in 
Fig. 4 contains a germanium mixer 
crystal which is fed a selected har- 
monic from the v.h.f. oscillator and, at 
the same time, the incoming u.h.f. 
signal. 

The method of obtaining the correct 
local oscillator signal to properly op- 
erate the mixer is rather unusual. The 
regular v.h.f. local oscillator is used. 
and the oscillator coil on the channel 
strip determines the frequency of os- 
cillation. However, in the case of 
u.h.f., the frequency chosen is a sub - 
multiple of the required frequency. 
For example, if it is necessary to in- 
ject a 600 mc. signal into the ger- 
manium mixer to beat against the in- 
coming u.h.f. signal, then the oscil- 
lator is made to generate 200 mc. by 

Fig. 3. Shown here is the printed- circuit board used in the 
new TV tuner. All components and tube sockets have al- 
ready been assembled on the board. The rectangular con- 
ductor area on the right is part of fine tuning mechanism. 

September, 1956 

the u.h.f. strip oscillator coil. The 200 
mc. signal is next fed to a crystal 
harmonic generator, also on the u.h.f. 
channel strip, and the 600 mc. har- 
monic is selected from the output of 
the harmonic generator for injection 
into the u.h.f. mixer. 

The output of the germanium mixer 
is a 41 mc. i.f. signal. This 41 mc. sig- 
nal from the germanium mixer is am- 
plified by the 6BN4 neutralized triode 
and is further amplified by the pen- 
tode mixer section of the 6CG8 in the 
"Neutrode" tuner before it is fed to 
the receiver i.f. section. 

One special servicing consideration 
is necessary relative to this tuner and 
that is the matter of feedthrough ca- 
pacitor replacement. Feedthrough ca- 
pacitors must be used in this tuner 
and they must be replaced when nec- 
essary with their exact equivalents 
rather than other types, to assure sat- 
isfactory operation. Actually, because 
this tuner has been designed to op- 
erate on relatively low "B+," compo- 
nent life should be prolonged. -30- 

Fig. 4. Typical u.h.f. strip for the "Neutrode" tuner is on 
the left and is in most ways similar to the u.h.f. channel 
strips used with previous turret -type tuners. The special 
high -pass filter and antenna input bracket is on the right. 
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Fig. 1. The new automatic tube 
tester is shown here with a pero- 
rated card part of the way in the 
slot. All switch connections are 
made by the holes in the card. 

By 
MURRAY S. RIFKIN 
TeleTest Instrument Corp. 

Fig. 2. Partial wiring diagram of the 
switch contacts and tube sockets of the 
"DynaMatic" tube tester. The perforated 
cards are inserted between the switch 
contact strips and the arrows represent- 
ing individual contacts. These contacts 
can close only where there is a hole 
in the card. making a pin connection. 

42 

Here is a genuinely new idea 

in tube testers - punched 

cards are used to set up 

required switch connections. 

T11E use of coded cards for storing 
information and operating corn - 
puters has been widely applied in 

industry but not to small, inexpensive 
test instruments. Yet such a feature 
could save the instrument operator a 
good deal of time. 

A new tube tester, the "DynaMatic" 
model DM456 (Fig. 1), manufactured 
by the TeleTest Instrument Corp., 
now uses this principle. 

In the "DynaMatic" tube tester, per- 
forated plastic cards are used to auto- 
matically set up pin connections and 
test voltages to the three tube sockets 
on the panel, thereby eliminating most 
of the switch adjustments usually re- 
quired. As rapidly as new tube types 
are used in equipment. additional per- 
forated cards will be supplied, permit- 
ting those tubes to be tested. In most 
cases. however, existing cards will ap- 
ply to the new tube types introduced. 
The radical feature of the "Dyna- 
Matic" is obviously the use of the per- 
forated cards (called the "Perfo Sys - 
tom "t. which can be readily adapted 
to practically any tube tester cir- 
cuitry. 

A proven dynamic mutual conduc- 
tance measurement circuit is used for 
the "Good- Replace" G . test. Suitable 
Was and a.c. signal voltages are ap- 
plied between the control grid and 
cathode of the tube under test. A d.c. 
voltage with a superimposed a.c. is ap- 
plied to the plate, and a milliammeter 
in the plate circuit is calibrated to 
read the resulting a.c. component of 
the plate current. The sensitivity of 
the meter circuit is controlled by a 
knob on the tube tester panel. The 
screen grid of the tube under test is 
connected to a d.c. supply by means 
of the perforated card; all remaining 
elements of the tube are connected to 
the cathode. The tube is, therefore, 
tested under heavily loaded dynamic 
conditions. 

Multiple section tubes have equiva- 
lent elements connected in parallel 
and are tested as a single composite 
tube in which the total mutual con - 
ductance is the sum of the individual 
section mutual conductances. Diodes 
and rectifiers are given a conventional 
emission test. 

Additional tests can be made for 
inter- element shorts, gas, and "life ex- 
pectancy. A neon bulb is used to in- 
dicate shorts when such are present. 
For the gas and grid emission tests, 
the voltage drop across a 10- megohm 
resistor in the control grid circuit of 

(Continued on page 180t 
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Giant Computer- 
"Brain" 

r 

V 

ir- 

it- 

_-0i,_ 
Large -scale IBM -built computer plays important 

part in nation's electronic air defense system. 

THE first production model large - 
scale computer for the nation's vast, 
new electronic air warning network 

has recently been shipped to McGuire 
Air Force Base in New Jersey. This 
extraordinary "electronic brain" will 
become the first of the giant comput- 
ers to fit into the integrated complex 
of radar, ships, jet aircraft. communi- 
cations networks, missiles, and people 
that is rapidly taking shape as the su- 
persensitive continental air defense 
system. 

This immense project is known as 
the Semi- Automatic Ground Environ- 
ment (SAGE) system. It combines 
the abilities of the world's fastest elec- 
tronic computer to receive informa- 
tion, to memorize, to calculate. and to 
record answers with the perspective 
and display talents of radar to present 
an instantaneous graphic picture of 
the location, speed, and direction of 
all planes within radar range. With a 
knowledge of flight plans of friendly 
planes available in the computer, hos- 
tile planes can be identified imme- 
diately and the most effective defense 
action taken again based on comput- 
er information. 

The SAGE system starts with a ra- 
dar ring -on land, on Navy picket 
ships at sea, on offshore "Texas Tow- 
ers," and on airborne early warning 
planes ranging far out over the ocean. 
These radars are linked by telephone 
lines or ultra- high -frequency radio di- 
rectly to the high -speed computer. In- 
formation about aircraft anywhere 
within the radar area is relayed con- 
tinuously and automatically to the 
computer. This IBM -built equipment, 
called the AN /FSQ -7, digests all of 
this information plus Ground Observer 
reports, flight plans, and weather in- 
formation as fast as it is received and 
September. 1956 

translates it into an over -all picture 
of the air situation. These TV -like 
pictures show the air battle as it de- 
velops and provide the basis for the 
necessary human judgments. Inter- 
cepting jets and guided missiles may 
he controlled directly by the com- 
puter. -3U- 

The display console presents a picture of 

the air defense situation to operating per- 
sonnel. With the aid of the buttons and 
switches located on the side of the con- 
sole, Air Force personnel will make tacti- 
cal decisions which, in turn, will be car- 
ried out automatically by the computer. 
From this location, the operator can re- 
quest additional information from the com- 
puter, can select certain features and 
exclude all others, can expand his scope 
picture to look at a smaller area, and can 
monitor the action of enemy planes and our 
own jet interceptors and guided missiles. 

This console contains the controls for op- 
erating the computer. It displays the op- 
erating status of the equipment to person- 
nel who monitor the operation of the unit. 

of the SAGE System 

Main magnetic drums housing frame 
of giant computer. Six magnetic drum 
assemblies are shown. These have a 
total capacity of millions of binary 
digits (bits). All information processed 
through the machine is stored on 
the drums which act as a high -speed 
buffer storage. The selection control 
frame in the rear keeps track of and 
controls the operation of all of the 
inputs and outputs of the giant unit. 

Close -up of one of the magnetic core 
memory array frames in computer. 
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I 

Fig. 1. The Model C322C27 retails in the 
t for about $719.95 

¡lar in appeara. 

COLOR 
SETS 

WITH the introduction of color re- 
ceivers priced at less than $500, 
color is here for many; not just a 

select few. All signs point to an ever- 
growing production of color receivers 
and increased color programming. 
Thus, now is the time to consider the 
practical aspect of buying, selling, in- 
stalling, and servicing color receivers 
if this has not already been done. 

As with any new product, color tele- 
vision demands specialized knowledge 
at all levels of the industry-from 
manufacturer to consumer. Before and 
since the adoption of the present 
NTSC color standards on December 
17, 1953, manufacturers have gained 
their knowledge by producing compar- 
atively small quantities of receivers 
and watching the results very closely. 
Field experience gained with these 
first receivers, combined with exten- 
sive research and development pro- 
grams, has now made it possible to 
mass -produce practical color receivers 
with realistic prices. 

Admiral's 1956 -1957 line of color re- 
ceivers presently includes Models 
C322C2, C322C3, C322C16 (Fig. 2), 
C322C17. C322C26, C322C27 (shown in 
Fig. 11. LC322C36, LC322C37, and 
LC322C39. This is in addition to Mod- 
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Color TV has broken through the $500 barrier with sets 
from many makers. Here are Admiral's sets and policies. 

els C222C6 and C222C7 introduced at 
the beginning of the year. Models 
C322C2, C322C3, C322C16 and C322C17 
are consolettes with prices starting at 
$499.95. Equivalent models with built - 
in all- channel u.h.f. tuners are also 
available. There are actually four basic 
models, the other numbers represent 
cabinet finishes. 

The prototype 28Y1 chassis was first 
produced at the beginning of the year, 
while the 27Z1 and 29Z1 chassis have 
only recently been introduced. All 
three of these chassis are similar, 
using the three -gun magnetically con- 
verged 21AXP22A color picture tube, 
and triode high -level demodulators. 

The use of high -level demodulators 
allows the color signal to be coupled 
directly to the picture tube and elim- 
inates the complex and costly circuits 
(matrix circuits) needed to add the 
color to the black -and -white signal, 
the multiple video output amplifiers, 
and the d.c. restorer circuits required 
by most low -level color demodulator 
circuits. Not only is circuitry simpli- 
fied, but the stability of color balance 
is improved, for the output of the high 
level demodulator is practically inde- 
pendent of tube characteristic varia- 
tions over a wide range and is not af- 

fected by changes in color signal 
strength or power line voltages as 
much as most low -level demodulator 
circuits. 

The use of high -level demodulators 
and more dual- function tubes, and in- 
tensive development work based on 
field experience have resulted in receiv- 
ers that are more efficient, reliable, 
easier to sell, install, and operate. 

There are only six tubes in Admiral's 
new color receiver in addition to those 
normally used in an equivalent black - 
and -white receiver. By simply observ- 
ing the visual symptoms, a trained 
color service technician can most often 
eliminate all but one or two of these 
tubes and their associated circuits as 
a possible cause of color trouble. Trou- 
bles in the balance of the receiver gen- 
erally produce the same familiar visual 
symptoms presented by black -and- 
white receivers. 

As many of the installation and 
service adjustments as possible are 
mounted on the front of the chassis 
behind a readily removable cabinet 
panel beneath the picture tube. This 
feature allows making convergence 
adjustments while directly viewing the 
screen. In the 29Z1 chassis, all con- 
vergence controls, including those for 
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static convergence, are located on the 
front of the chassis. 

Since some stations transmit a color 
stripe signal during black -and -white 
programs, a color stripe test point is 
provided on the rear apron of the 
chassis. Merely shorting this test point 
to chassis ground permits the service 
technician to correctly tune in the 
color stripe signal and determine if 
the receiver will pick up a color pro- 
gram. reproduce the picture in correct 
colors with adequate range of color in- 
tensity and hue, and have stable color 
sync. 

All Admiral color receivers feature 
only two additional operating controls 
for ease of operation. These are the 
"Color Fidelity" and "Color Intensity" 
controls. The fidelity control varies 
the phase of the 3.58 mc. oscillator 
within the receiver so the desired color 
hues will he reproduced. The intensity 
control varies the chroma amplifier 
gain and thus, as its name implies. the 
intensity or saturation of the colors. 

Additional safety features have been 
incorporated in models using the 
later color chassis. Besides the usual 
a.c. power interlock which disconnects 
the receiver power supply when the 
cabinet back is removed, there are 
two other safety interlocks. One im- 
mediately shorts the high voltage sup- 
ply if the cabinet back is removed, 
and thus eliminates the shock hazard 
presented by residual charges in the 
25,000 -volt supply. 

The picture window safety glass is 
removable from the front for cleaning 
the glass and the face of the picture 
tube. Many customers perform this 
service, so to provide an additional 
safety factor, an interlock has been 
added which will disable the hori- 
zontal output amplifier, and thus the 
high voltage, should the picture win- 
dow he removed with the receiver 
turned on. 

Circuitwise, there are similarities 
between many of the large- screen 
color receivers introduced within the 
past months. These similarities neces- 
sarily follow from the widespread com- 
mon use of a 21 -inch, three-gun mag- 
netically converged picture tube and 
a common trend towards high -level 
color demodulation of one sort or an- 
other. 

In black- and -white receivers, the 
use of aluminized picture tubes, tinted 
picture tubes and picture windows, 
and higher video drive, makes it pos- 
sible to view the black -and -white pic- 
ture in a very well lighted room. This 
is not true of color receivers which 
should always be viewed in a room 
with a low light level to prevent color 
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wash -out. For this reason, greater 
care must be taken in choosing the in- 
stallation location for the color re- 
ceiver. 

Moving the receiver ivill affect color 
purity and convergence to some extent 
although not as much as it slid pre- 
vious color receivers. The customer 
must be made to ands :stand this. 
Sonic technicians even go to the ex- 
tent of marking the floor with strips 
of masking tape so that th refciver 
can be returned to its exact position 
after it has been moved for cleaning 
purposes. 

Don't count on the existing antenna 
installation being satisfactory for color 
reception. Chances are that it will be, 
but even though the customer was sat- 
isfied with the black- and -white pic- 
ture, the antenna may require reori- 
enting, repair, or replacement, to pro- 
duce good color pictures. 

Admiral's warranty on color receiv- 
ers to the consumer is the same as for 
black- and -white receivers: 90 days on 
parts and one year on the color pic- 
ture tube. Because of the higher costs 
of color picture tubes and other color 
receiver components, this warranty 
has a considerable monetary value. 
Thus, the customer should be urged to 
promptly register his or her receiver 
with the factory by mailing the post- 
card packed with each set. 

Initially, service costs will be some- 
what higher for color receivers. That 
color receiver service costs are higher 
follows from the more extensive and 
complex circuity, higher costs of pic- 
ture tubes and other color compo- 

nents, and the additional test equip- 
ment investment required of service 
dealers. Then, too, the very qualities 
that enhance the value of a color pic- 
ture also mean that poor operation 
will be more apparent. For instance, 
many customers have learned to tol- 
erate minor black- and -white ghosts. 
Will the same customer be as tolerant 
of multi -hued ghosts? 

To illustrate the color service costs 
anticipated by at least one large serv- 
ice organization, consider their service 
contract prices. The cost of a one -year 
contract providing unlimited service, 
one -year warranty on all parts includ- 
ing the picture tube, and installation 
to an r.' i.aing antenna is $99.50. The 
same service organizat`on offers a 
service contract providing 90 days of 
unlimited service and flat -rate service 
calls at $7.50 each for the next nine 
months. The cost of this contract, 
which also provides a one year war- 
ranty on all parts including the pic- 
ture tube, and installation to an exist- 
ing antenna, is 569.50. 

The differences between color and 
black- and -white offer a challenge not 
only to the service technician, hot to 
the dealer, dealer salesman, and in- 
stallation man. The seller must know 
the aspects of color that affect the 
customer, for consumer education will 
minimize potential service problems 
and increase customer satisfaction. 
Success in color hinges on the sale 
being backed with a so ore of good 
service by qualified technicians, just 
as is the case in the automobile in- 
dustry. ' -3(1- 

Fig. 2. This mahog- 
any :onsolette is the 
Model C322C16. The 
Model C322C2. which 
retail; for about 5499, 
is guile similar in ap- 
pearance to the re. 
ceive: shown here. 
however, it has one 
speai:er; the model 
shown here has Iwo. 
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The Case 

of the 

Squashed 

Monopole 
By ELBERT ROBBERSON 

i 

A scale -model Marconi antenna. A vertical antenna, 1- 

foot long, will resonate at 234 megacycles. The base of 
the antenna is grounded to a generous -sized piece of win- 
dow screening. Refer to article for full details on this. 

Are you an innocent victim of TV! complaints 

just because your antenna stands high and in 

the clear? Here is an easy and simple out. 

A hairpin of the same 
height as the Marconi 
shown in the photo 
above will resonate 
at the same frequency. 
i.e., 234 megacycles. 
This is the first step in 
the development of the 
"squashed monopole." 

Squashing the mono- 
pole doesn't materially 
alter the resonant fre- 
quency until it is less 
than half its original 
height. If needed, 
length can be added to 
the sides to bring res- 
onant frequency back 
down. Refer to article. 
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T11E events in this story are true. 
Only the names have been changed 

to protect the innocent. 
I'm an antenna man, see? Free- 

lance. but legitimate. So when this 
guy knuckles my window I invite him 
to leave. I know his record. It goes 
way back. 

Seems the neighbors spotted him for 
a ham about the same time industrial 
development hit the neighborhood with 
its arc welders and sparking motors. 
He made the mistake of putting up a 
20 -meter beam. and from then on all 
the noises on the radios were obvious - 
'y his. 

"Can't have anything to do with 
you," I tell him. "Think I want my 
phone ringing all night ?" 

"It's a bum rap." he protests. "All 
the way down the line. Them key clicks 
on Amos n' Andy wasn't mine. And 
about the TV caper I was fingered for 
-that plaster on the raster was from 
a plastic press down the street." 

This I know to be a fact, but what 
can 1 do? 

"You got to help me." he said. "My 
ticket's running out -and every time 
I show outside with wire under my 
arm, the neighbors yell for the cops: 
I've got to get some air time, or take 
up photography!" 

I'm touched. "How about a hair - 
wire doublet ?" I ask. 

"The birds make nests out of it," he 
says. "You know my rig's clean now- - 
give me a break. Can't we cook up a 
skyhook the neighbors can't see ?" 
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"Fall by in the early dark," I tell 
him. "We'll see what can he done." 

About moon -up, I let him in. "What 
do you want," I asked. "DX ?" 

"I'd be satisfied with WN's," he said. 
"I've got a rig ready for forty. If I 
could QSO a few guys after work to 
rack up some time on the log, I'd be 
happy." 

"Care about directivity ?" I asked. 
"No, anywhere will do, as long as 

it's out." 
"Wife still feels the same ?" 
"Yeah- she still doesn't want any 

poles or anything and besides its got 
to be undercover." 

"I know. Tomorrow let's case your 
layout. But you'll have to let the wife 
in on it." 

"Okay." he said. "But not the kids 
-they wouldn't squeal, but they might 
leak." 

Next day we had a look. We told 
the kids we were looking for wild 
canaries. It was an ordinary house - 
living quarters downstairs, shack in 
an attic corner, with a conventional 
peaked roof. There were trees around, 
but using them as supports \vas out. 
"Remember," the wife said, "we don't 
want any holes anywhere." 

The boy said: "Daddy, I think I see 
a canary." 

"Shut up," said Daddy. 
We retired to my shack. "I think 

you have room for a kind of vertical," 
I told him. 

"Thirty -three feet high? The neigh- 
bors would nail me for sure!" 

"I think we can squash it a little. 
Maybe no higher than the peak of the 
roof. And we can feed it. with TV 
twin -lead so it will look real innocent. 
Let's see." 

I got out the grid -dip meter. "The 
ideal height in feet for a quarter -wave 
vertical is 234 divided by the frequen- 
cy in megacycles," I said. "Now, if we 
make an antenna on the bench 1 foot 
high, and feed it a 234- megacycle cur- 
rent, we'll have a scale model of a 
33- footer at 7 mc." 

"Which I can't use," he said. 
To simulate the ground, we laid a 

large strip of cooper screen on the 
bench. Then we cut a length of copper 
wire, and formed a "foot" on the bot- 
tom so it would stand unsunnorted. 
Coupling the grid -din meter to the bot- 
tom we got a good dip at 234 mc. In 
fact. the antenna absorbed energy so 
well we had to move the oscillator 
slightly away to avoid "suckout." 

Next we folded a hairpin loop of the 
same height in place of the single 
wire, with the same result. 

"What good is this ?" he asked. 
"A loop we can squash," I told him. 

"Also in the ford "d form, the antenna 
will have a higher feed impedance. 
Maybe we can match 300 -ohm twin - 
lead before we end un." 

We started squashing the "mono- 
pole," measuring resonant frequency 
each time. We found that the resonant 
frequency remained substantially the 
same as we pushed antenna height 
down, to the noint where it was half 
its former height. 
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Physical details of the "squashed monopole' 
as discussed in text. Dimensions will vary 
depending on the band with which it is used. 

"Hey," the guy says. "it looks like 
the height isn't what determines 
the resonance with a squashed anten- 
na. It looks like the length of the 
wire in the sides is what counts!" 

"Yep," I said. "Looks like we can 
make a resonant antenna that will be 
short enough to fit the end of your 
house. How high is the peak of your 
roof ?" 

"Eighteen feet." 
"It's a snap. See you in the morn- 

ing. Have your wire handy." 
The next early bright we did the in- 

side work, running a twin -lead from 
the attic shack under the eaves, then 
down to a point at the corner of the 
house. Then we ran it on TV insu- 
lators secured to stakes to a point di- 
rectly under the peak of the roof. 

With this point as a base, we 
stretched #18 stranded copper to one 
roof corner, up to the peak, down to 
the other roof corner, and back down 
to the base. This made a full -size ver- 
sion of our model squashed monopole 
- a sort of diamond standing on end. 

"Now some ground rods," I told him. 
"A few pieces of pipe will do." 

We drove a four -foot pipe in the 

ground at the antenna base, then a 
couple more about tea feet away on 
either side, bonding them together 
with heavy wire. 

One side of the monopole was con- 
nected to the ground system, and the 
other secured to an insulator on a 
stake. 

We dragged over the Antennascope 
and grid -dip oscillator, and snaked an 
a.c. extension cord out a window. The 
antenna feed point showed an imped- 
ance close enough to 300 ohms to make 
us clap each other on the back. 

His rig had single -ended output. so 
we traced out the grounded side of his 
twin -lead feeder and connected it to 
the ground system. The other side 
was tied onto the "floating" side of 
the antenna. The rig loaded beauti- 
fully. 

"Now I don't want to hear any more 
about this," I said. "I don't know from 
nothing." 

The wife came out and had a look. 
" \Vhen are you going to put up the 
antenna ?" she asked. 

"Decided against it," he said. 
The boy asked. "What were you do- 

ing on the roof, Daddy ?" 
"Go watch Hopalong," Daddy said. 
I bid them goodbye. 
Next time we met, he told me he'd 

worked Ohio, and a couple of other 
places that are fair for the afternoon 
on forty. And he got his log time. As 
far as I could tell, he'd done it by 
pigeon. The neighbors think he's given 
up radio. 

Don't ask me where you can see this 
antenna. Because if you fall by my 
place and examine every house on the 
block you won't spot it. And I don't 
aim to pass out any pointers. But if 
you want an antenna the neighbors 
can't see, feel free to use the idea. 
Just don't spill the beans to the 
public. =30- 

While the kids look for "canaries." Dad shows the XYL how the "squashed mono- 
pole" will blend in with the corners of the roof. After Mom saw how incon- 
spicuous the antenna turned out, all objections to its installation vanished. 
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Hr -Fl Equipifielit 

Model 28 by Cabinart is available in 
finished, unfinished (Model 28U), and 
kit form. It measures 35" x 231/2" x 

171/2" and offers two compartments 
measuring 111/2" x 22" x 151/2" and 
18 1/2" x 22" x 153/4". Mahogany, wal- 
nut. Korina. and black lacquer models 
are $87.00, the unfinished, sanded 
birch veneer model is 569.00, the kit 
(Model 28K) is $51.00. Matching speak- 
er cabinets are available in all ver- 
sions (S63, S48, $39, respectively). 
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Karlson's equipment 
table can be assem- 
bled with a screw- 
driver. It measures 
20" x 48" x 18 ". It 
comes in marble 
"Karlsonite". blonde, 

fruitwood, and mahogany finishes. Record 
player is housed in pull -out drawer, other 
components on top of table or on shelf be- 
low. "Marble" unit is $94.50, rest $104.50. 

FOR aesthetic reasons or because of 
a lack of the requisite woodwork- 
ing equipment, many audiophiles 

are actively seeking commercially built 
housings for their hi -fi equipment. 

Luckily, such cabinets are now be- 
ing produced in ever increasing num- 
bers and the home owner has a wide 
choice of furniture styles at his dis- 
posal. Many cabinets are being offered 
in three forms -finished, ready- to -fin- 
ish, and as ready -to- assemble kits. 

On these two pages we present a 
representative selection of nationally 
distributed equipment cabinets from 
Karison Associates, Inc. (1610 Neck 
Road, Brooklyn 29, N. Y.). "Cabinart," 
G & H Wood Products Co., Inc. (99 N. 
11th St., Brooklyn, N. Y.), and "River 
Edge," British Industries Corp. (80 

Shore Rd., Port Washington, N. Y.) 
With this plethora of handsome cab- 

inets available, it is no longer neces- 
sary to turn the family living room 
into a "jungle" of wires and un- 
matched audio equipment chassis. -30- f Cabinart's Model 21 measures 35" x 

231 á" x 171/2 ". Compartments measure 18" x 

211/2" x 14z /e" and 101/2" 217'k" x 152/e ". 

Unit comes in mahogany, walnut. Korina, and 
black lacquer finishes and sells for $117. 
A matching speaker cabinet. the Model 22, 

sells for $69.00 and measures 35" x 231/2" x 

171/2" over -all. It comes in same finishes. 

Cabinart's Model 11 measures 35" x 351/2" x 171/2" and provides three compartments. A 

tuner /amplifier area measures 135á" x 161/2" x 131 ". record changer space. 1362" x 

I1658" x 155 a ". Record storage space of 151's" x 34" x 151/2" is also included. 

Finishes are mahogany, Korina, walnut, and black lacquer, all priced at $168.00. 

Cabinart's 16" x 351/z" x 16" cabinet which is 
available with or without legs and finished 
(Model 50) or unfinished (Model 50U). The 
compartments measure 143/s" x 161 /e" x 

121/2" and 1442" x 16,8" x 141/2". The 
Model 50 at S72 comes in mahogany, walnut, 
Korina, black lacquer while sanded birch 
unit, ready -to- finish, sells for $48.00. 

Without the wrought -iron legs, each unit 
sells for $3.00 less than listed price. 

Model 70 comes 
ready -to- finish in Sá" white pine ply- 
wood. This Cabinart unit measures 331/2" x 23" x 16" 

and includes two compartments (71/2" x 211/4" x 1442" 
and 20" x 213/4" x 151/2 "). It is Model 80 in kit form. 
Matching cabinets for either 12" or 15" speakers are 
available at $27.00 (assembled) and $21.00 (kit). The 
Model 70 is S36.00 while the Model 80 kit is $24.00. 
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Millets 
Dress up your hi-fi gear by housing 

it in one of the many handsome and 

handy cabinets now on the market. 

The River Edge Mod- 
el 2436C is avail- 
able in fruitwood or 
maple and is priced 
at 5249.60. It has 3 

compartments (rec- 
ord changer draw- 
er, 1534" x 1434 "; a 
tuner - preamp -amp 
lilier compartment, 
1634" x 14'4" x 15 "; 
and record storage 
compartment, 34'4" 
x1434 "x1534 ".)Over - 
all dimensions are 
37" x 1934" x 38'4". 

River Edge kit Mod- 
el 920 is 526.70. A 
12" or 15" speaker 
cabinet sells for 
518.00 each, Models 
912,915. Assembled 
cabinet (970) sells 
for S35.94 and 12" 
or 15" speaker cab- 
inets each sell for 
$24.00 (962.965). 
Two compartments: 
2134 "x1412 "; 2134" 
x 15'4" x 20 ". Size: 
23" x 16" x 3312". 

1 
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Model 1460 TV, Riv- 
er Edge, available in two finishes 
at S195.00 -10 others at S214.50. Measures 60" x 23" x 
33'2". Has 4 sections (1534" x 1434 "; 1634" x 202" x 1514"; 
1212 "x22 "x13'4 "; 2712 "x22 "x281 z "). Space to right for TV. 

River Edge 5024 "J" in 
walnut. mahogany, 
maple. S72; in fruit - 
wood. S79.20. Compart- 
ments 1534 "x1434" and 
22'4" x 1434" x 2014 ". 
Style RK in walnut. 
blonde, mahogany. 
maple, S90.: fruitwood, 
S97.20. Compartments 
2112 "x1434 "; 22'4 "x15" 
x2114 ". Speaker en- 
closures for 12" or 15" 
available in all fin- 
ishes. Equipment cab- 
inet is 24" x 16" x 36 ". 

[II 

In cherry or cordo- 
van mahogany, Riv- 
er Edge Model 1636 
is 5180.00. In blonde 
mahogany, limed 
oak, blonde walnut, 
maple, fruitwood, 
ebony. African oak 
or natural birch it is 
$198.00. Two com- 
partments: 1534" x 
1434 "; 1612"x1912" 
x 17 ". The two rec- 
ord compartments 
are: 1214" x 21" x 
1334 ". Over -all 
36" x 23" x 36 ". 

River Edge's Series 100 consists of four modular 34" birch hardwood units. 
Available in kit or pre -assembled form, the series include equipment 
cabinet (: 100), 36" x 16" x 16 ", record storage cabinet (= 120) 18" x - 

16" x 16 ". auxiliary player cabinet (= 130) 18" x 16" x 16 ", and 60" 
bench with legs (= 140) 16" x 16" x 16 ". All units are moderately priced. 

September, 1956 

At $89.70 the River 
Edge Model 420 Style 
G is available in either 
cherry or cordovan ma- 
hogany. For 598.67 it 

may be obtained in ma- 
hogany. walnut, blonde 
walnut, limed oak, ma- 
ple, ebony, African 
oak, blonde. and nat- 
ural birch. The over -all 
dimensicns are: 1812" 
x 32" x 27,2". The 
four compartments are: 
17" x 15 "; 17" x 1012" 
x 912", 17" x 10" x 

734 "; 17" x 712" x 9'4". 
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Installing 
Hoffman 

COLOR 
sets 

By 

Fig. I. Twenty -one inch Hoffman color TV set showing hn'v 
the side panel is removed for under chassis adjustments. 

WALTER H. BUCHSBAUM 
Television Consultant 

RADIO & TELEVISION NEWS 

This set uses two unusual 
circuits which are 

explained here; also some 

installation hints. 

POS ÌTivE 
FLY ACE 

PULSE 

2E 
CHR MA 

GAIN 

CHROMA 
THRESHOLD 

it GARB 
COLOR 
KILLER 

NEGATIVE 
FLT BACK 

200V. Pu SE 

R2 
66E 

CI IA 

200v 
FROM 

DETECTOR 

C 

As 

HtOFFMAN 

"Colorcaster" receivers are shipped with the 
picture tube in place. Since the entire side panel of 
the cabinet is removable (Fig. 1), all necessary adjust- 

ments can be reached without having to remove the 
chassis from the cabinet. 

The picture -tube assembly may require some attention 
during installation or picture -tube replacement. Behind the 
deflection yoke is the convergence yoke. Each of the three 
convergence magnet coils contains a small permanent - 
magnet screw, accessible from the back. which is adjusted 
for d.c. convergence for each beam. The purity magnet 
located behind the convergence yoke is adjusted in con- 
junction with the field neutralizing coil to eliminate color 
contamination. If only the red electron beam is on, for 

C2 example. proper purity exists if the entire screen is a uni- 
2 form red without blotches of ellow or y- purple. The blue 

beam positioning magnet, which is just in front of the 
tube socket. operates in conjunction with the convergence 
yoke. For detailed adjustment of the purity and con- 
vergence system, the manufacturer's data should be con- 
sulted. 

In many instances when the set performs well on mono- 
chrome broadcasts but not color, this is due to the mis- 
adjustment of the color- killer circuit. The color burst sent 
out with each horizontal synchronizing pulse is often 
slightly attenuated. especially for programs relayed over 
coaxial cable. As a result. the color -killer circuit does not 
operate properly. 

Fig. 2 shows the vital portions of the color -killer circuit 
R6 of the 703 chassis. Effectively, the bias on the grid of the 

220 
first chroma amplifier depends on the amount of flyback 

C2 pulse amplified by the color -killer stage. During a color 
.005 telecast, the grid of the color -killer tube receives from the 

IOK 5 C2 detector the color synchronizing burst which overcomes 
the effects of the negative pulse at the grid and allows 

+200V. more current to pass. As a result, the bias on the chroma 
amplifier is such that it conducts. Voltage divider R. 
and R: de(Lrmines the d.c. potential at the grid of the 
chroma amplifier; another divider network determines the 

2K d.c. voltage on the color- killer tube. Part of the latter is 

the chroma gain potentiometer located on the front panel. 
The other potentiometer is called the chroma threshold 
control because it is adjusted to provide just the right 
bias so that during a color program, enough of the color 
burst can get through to reduce the killer bias. For this 
reason the threshold control should only be adjusted dur- 
ing a color telecast, and care must be taken to see that 
even if the color signal is weak, the color- kil'ei- circuit 
will allow it to pass. 

Among the Hoffman color cir- (Continued on /Huge 114, 

50 RADIO & TELEVISION NEWS 

2 E 
R7 

5MEG. 

-12V. 

Ca100o 

Fig. 2. Partial schematic of color- killer 
circuit of Hoffman 703 color TV chassis. 

CHROMA 
SIGNAL 

POSITIVE 
FLYBACK 

PULSE 

IN A86/ 

RUFST 
GATE 

RI 
15 MEG. 

HUE 
CONTROL 

C3 :TO 3.5BMC. 
OSC. 

L2 R8 

2/3 65.17 
PHASE 

DETECTOR 

RA 
3MEG. 

RT 
C6 

22 

C4 \.00I 
TO 3.5881C. OSC. 

-12V. 

Fig. 3. Burst gate and phase detector. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


A Low Cost 

220 -Megacycle 

Tuner 

By J. T. GOODE 

THE 220 -megacycle band is truly an 
experimenter's haven. Unlike six 
and two meters, very little surplus 

equipment can be easily modified for 
220 mc. operation. Most of the equip- 
ment used on this band is of the home - 
constructed type. 

Construction of receivers and trans- 
mitters for 220 mc. operation is con- 
siderably more exacting than for any 
of the lower frequency bands. Chassis 
layout and wiring dictate the differ- 
ence between satisfactory and unsatis- 
factory results, even though the elec- 
trical circuit design is correct. 

As a rule. 220 mc. transmitters have 
low output. The sensitivity of the re- 
ceiver is an important factor. Receiver 
sensitivity on the order of one micro- 
volt is highly desirable. The tuner to 
be described. when used in conjunction 
with a communications receiver, has a 
sensitivity of one microvolt with a 3 
to 1 noise ratio. 

The design of this tuner features the 
use of low -cost parts. Over -all cost is 
approximately $18.00 less whatever 
components the junk box can provide. 

This is a broad Bandpass tuner, with 
only the oscillator being tuned. The 
oscillator frequency is placed on the 
high- frequency side so the image fre- 
quency will not fall inside the channel 
13 television band. 

The base oscillator operates at 75 
mc. and uses a frequency multiplier. 
This simplifies construction, improves 
stability, and allows for frequency 
drift compensation. 

The i.f. output circuit uses a cathode 
follower. This results in more gain 
from the mixer circuit. Cathode fol- 
lowers, in themselves, have a gain of 
less than one. The gain realized is a 
factor of less loss. The cathode fol- 
lower could be eliminated by using a 
pickup coil coupling the output of 
mixer plate coil L. L: would become 
a stepdown transformer to obtain the 
necessary low- impedance output. By 
using a cathode follower the full volt- 
age output of the mixer plate coil is 
used, resulting in an increase of 3 to 1 

September. 1956 

Over -all view of the author's home - 
built tuner. When used with a com- 
munications receiver, it has a sen- 
sitivity of 1 pv, with 3:1 noise 
ratio. Coils must be hand wound. 

J=. 

An interesting project for the advanced radio amateur.. 

.; 

r.:=. 
which provides . r r. r experience .: . 

1ds 
t:, ,; i,f lèr . r `trr.r. r i' rr 1i 4i o( iGi h4 Mir ° I .: `3 )r 4W4r ri ¡r r lr I i ,I,r}-r I r..2'r^_ 'rlf 

I'..tf.sy....h.`.Tnrfñen. i. .lil.f.f!_Ff...aF-'Gi'-,fF rrlìli 

over the pickup coil output, not using 
the cathode follower. 

The r.f. stage is a 6BQ7A cascode 
amplifier. This is the simple form of 
cascode amplifier for high -frequency 
use. The r.f. plate coil is series -con- 
nected to the grid of the mixer circuit. 
This reduces the shunt capacity across 
the coil, increasing the impedance. 

Power requirements are as follows: 
6.3 volts, a.c. or d.c., at 1.3 amperes 
and 250 volts at 10 ma. and 150 volts. 
regulated, at 35 ma. The power neces- 
sary for the tuner can be supplied 
from the communications receiver 
power circuit or a separate power 
supply. 

While the use of a voltage -regulated 
power supply is not absolutely neces- 
sary, it is desirable. Any change in 
oscillator plate voltage will cause drift 
and the amount of drift may necessi- 
tate retuning the dial while listening 
to a station. 

The i.f. frequency of the tuner is 
4000 kc. Any receiver that will tune to 

this frequency and has an antenna coil 
(no loops( can he used in conjunction 
with this tuner. Coaxial cable should 
he used to connect the output of the 
tuner to the antenna terminals of the 
receiver. The impedance of the cable 
is relatively unimportant as long as it 
is shielded. Stray pickup by this lead 
will cause interference. Even the lower 
priced communications receivers will 
have adequate gain for this tuner. 

The operation of the tuner is as fol- 
lows: L. is the antenna coil with C'. 
the cathode bypass capacitor shunting 
the cathode resistor R_. L: is the neu- 
tralizing coil which is connected di- 
rectly at the pin socket connections. 
R, is the grid resistor and C, is the 
grid bypass capacitor. The plate of V: 
is connected to the top contact of coil 
L:.. R:, is the "B plus" decoupling re- 
sistor. 

The mixer grid capacitor is C:., the 
mixer grid resistor is R., while C. is 
the mixer plate coil bypass. C; is the 
mixer tuning capacitor. C. the fre- 

51 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


2 s 

al% ' 

p 
3 

aro a r 
LIP 

L . 140 7 II 6U6 ÿte 
Ca 4. 

Li 1 
R. R;, R.- 470.000 ohm. ,. w. 
R -100 olsm, , w. res. 
R -1000 ohm, w. res. 
R -220,000 ohm. 1'2 w res. 
R.. R,- 10.000 oho., 1 w. res. 
R -5600 ohm, l_ w. res. 
R . -220 ohm, !: w r . 

R,,- 43.000 ohm., w. res. 
C,. C:. C.:, C,2. C,,. C,., Ce, -.001 pfd. ceramic 

capacitor 
C,, C,-470 wild. ceramic capacitor 
C, -.68 ppfd. ceramic capacitor 
Cs-30 µpfd. ceramic capacitor 
C:, C0-20 ppid. zero temp, coefficient ceramic 

capacitor 
C.. Co,. Cie-.01 pfd. ceramic capacitor 
Cp.-2.5.6 scold. trimmer (Centralab 820.4) 

s. 
mv moV. 

6 

6 3V. 

u26U6 

,. 
OUTPUT 

C 1-5 pµfd. zero temp. coefficient ceran,i, 
capacitor 

Cu- Two -plate rat. capacitor (Bud MC 900. 
See text) 

L4-3 t. #16 tinned wire. spaced s /s on 9/32" 
o.d. coil form (See text) 

Ls, 14-4 t. #20 en., spaced h ". airwouuj 
3/16" i.d. 

t. 516 tinned wire, spaced ' /t" on 9/32" 
o.d. coil form, center. tapped (See text) 

1.2-Miller 8.5495.4 coil L. 6 1. #16 tinned wire. spaced t /Z" on 9/32" 
o.d. coil form. Tap 2 t. from bottom (Sr., 
text) 

L;, Ls-20 t. t24 en., closewound, airwou,,d 
Vs" i.d. Cement coil after winding 

V, -68Q7Á tube 
Vs, Vs-6U8 tube 

Complete schematic of the tuner. The circuit is straightforward but standard 
u.h.f. wiring procedures must be followed in order to obtain proper operation. 

quency multiplier bypass, and R. is 
the multiplier grid resistor. C, con- 
nects the injection voltage to the grid 
of the mixer and capacitor C: connects 
the oscillator circuit to the frequency 
mutt iplier. 

L. is the frequency multiplier plate 
coil. R serves as the "B plus" decou- 
pling resistor for the frequency multi- 
plier plate coil. R; is the decoupling re- 
sistor for the mixer plate circuit while 
resistor R. is the decoupling resistor 
for the cathode follower. 

C,. couples the i.f. output to the grid 
of the cathode follower. R. is the 
cathode follower grid resistor and R,.. 
is the cathode follower output resistor. 
C serves as the coupling capacitor for 
the output circuit. L -. is the plate coil 
for the mixer circuit. 

La is the oscillator coil. while C3, 
is the temperature -compensating trim- 
mer. C is the oscillator tank capaci- 
tor, C,_ the oscillator grid coupling 
unit, and C,, the oscillator plate by- 
pass capacitor and C,,,,, the unit which 
shunts C,-., is the bypass for the plate 
and screen of the cathode follower. 
CI,. serves as the "B plus" bypass. C,, 
and C,. are filament bypass capacitors 
while L: and L. are filament r.f. 
chokes. 

Capacitor C:, is the main tuning 
unit. This is a Bud Type MC900 dou- 
ble- bearing unit. Rotor plates are re- 
moved in this application to make it a 
two -plate capacitor. 

Coil Information 
L:. is a standard. commercial unit 

which requires no modification. L,, L,, 
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and L. are made by modifying J. W. 
Miller Type 1474 coils. It is not abso- 
lutely necessary to use these particu- 
lar coils but they do have high -fre- 
quency cores and the lugs on the coil 
forms make the winding process easy. 
The only actual requirement is that 
the coils tune to the proper frequency 
Without too much reduction in "Q" 
and are stable. 

The modification of these coils 
should be handled as follows: For L, 
remove the wire from the Miller Type 
1474 coil. Wind 3 turns of #16 tinned 
wire, spaced %", connecting either end 
of the coil to the top and bottom lugs 
on the coil form. The primary winding 
consists of one turn wound around the 
ground end of the coil, using top and 
bottom lugs on the coil form for con- 
nections. 

For L:, wind 5 turns of #16 tinned 
wire, spaced r_ ". and center -tap the 
coil. For L. wind 6 turns of #16 tinned 
wire, spaced 32", tapping 2 turns from 
the bottom end of the coil. All three 
of these coils should be wound on 
Miller Type 1474 forms, if possible. 
After winding the coils, paint the 
windings with polystyrene cement to 
secure the winding tightly on the coil 
form. 

L, and L, consist of 4 turns of #20 
enameled wire, spaced ?i. ". Use a ^r,;' 
rod to air wind these coils. They 
should be identical. Coils L; and L. re- 
quire 20 turns of #24 enameled wire 
closewound around a 1/s" diameter 
rod. Remove the coils from the rod 
and dip in polystyrene cement. Other 
forms and cores can be used but it 

may be necessary to change the num- 
ber of turns. 

Mount the components on the chas- 
sis and rotate tube sockets so that the 
length of the plate and grid leads will 
be minimum. Socket of V, should be 
turned so that the #2 pin is closest to 
the grid contact of coil L,. The mixer 
socket should be rotated so that pin 
#2 is as close to coil L. as possible. 
Arrange the V. socket so that its pin 
#2 is as close to pin #6 on the socket 
of V. as you can get it. 

A tie -point is located at the rear of 
the chassis for all of the power con- 
nections. First wire in the filament 
circuits of V,, V_, and V,. Capacitors 
C,: and C,. should be wired directly 
across pins #4 and #5 of the V, and 
V, sockets. A ground mounting lug 
should be placed under the socket 
mounting screw of V,. All ground con- 
nections for this circuit go to this 
ground lug. 

With #22 copper- tinned Wire con- 
nect pin #9 (center post of socket) 
and pin #4 to the ground lug. The 
ground lead for L, connects from the 
coil to this ground lug. Capacitor C. 
and resistor R, connect from the 
ground lug to pin #3. Coil L. is con- 
nected fron. pin #1 to pin #8, with 
resistor R, going from pin #7 to pin 
#8. C. is connected between pin #7 
and the center post on the socket. The 
plate lead from pin #6 is connected 
to the bottom end of coil L,. 

R, should be connected from the 
center -tap of L. to the tic -point on 
the rear of the chassis. Capacitor C,,. 
goes from this tie point to ground at 
the end of the terminal strip. 

Connect C:, between the top end of 
L3 and the #2 pin of V,. and R, from 
this sane pin to the ground lug 
mounted under the socket mounting 
screw of V,. Pin #6 is then connected 
to the contact of L... There is an addi- 
tional winding on L3 which is not used 
but need not be removed. 

Capacitor C3. is connected from pin 
#6 to the common ground lug of V,. 
A piece of #22 copper -tinned wire is 
used to connect the ground lug to the 
center post of the V, socket. Pins #5, 
#7, and #8 should be bent over and 
soldered to this center post. Resistor 
R. goes from pin #9 to the ground 
lug of V,. Capacitor C. is connected 
from pin #3 to the common ground 
lug while C. goes from pin #1 to pin 
#2. Coil L, goes from pin #1 to pin 
#3. R.. should be connected between 
pin #3 and the tie point terminal at 
the rear of the chassis. C> goes from 
the center post of V, to coil L2. 

A two -point tie point should be used 
near the V:, socket. A lead connects 
from the "B plus" end of R.,. which is 
mounted at the rear tie point, to one 
of the terminals on the tie point lo- 
cated near V:.. R, is then connected 
from L:. to this tie point. Resistor R. 
also goes from this tie point to pin #6 
with pins #6. #3, and #1 strapped 
together. 

A common ground lug is located 
under the mounting screw of the V, 
socket. R. goes from pin #2 to this 
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ground point. C. is connected between 
pin #6 of V, to pin #2 of V. R,, goes 
from pin #7 to the common ground 
point while C goes from pin #7 to 
the tie point located near the socket 
of V,. 

The ground end of L goes to the 
common ground point while pin #8 of 
V. is connected to the tap on L., the 
oscillator coil. Grid resistor R goes 
between pin #9 and the ground point. 
Capacitor C connects from pin #9 to 
the top of the oscillator coil with C, 
going from the same point to pin #9 
on the V, socket. C,,, is grounded at 
the common ground point of the V. 
socket. This connection should be to 
the movable arm of this trimmer. The 
other end of the trimmer, C,., is con- 
nected to the top of the oscillator coil. 

C should be connected directly 
across the terminals of C. The stator 
of C is connected to the top of L., 
the oscillator coil, while the ground 
lug is connected to the common 
ground point at V. by means of #16 
bus bar. C. is connected from the 
center ground post to pin #3 while 
C. goes from the common ground 
point of V. to pin #6. No. 22 copper - 
tinned wire should be used to connect 
the common ground point of V. to the 
center post of the tube. Pin #5 should 
be bent over and soldered to this 
center post. 

The antenna input connections for 
the tuner go directly to the contacts 
on L,. The output connections are 
wired directly from the tie point near 
V:, to ground. 

Tuner Adjustment 
Adjustment of this tuner is rela- 

tively simple but you will need a grid 
dip oscillator. With the antenna dis- 
connected from L,, adjust the iron core 
until it tunes to 222.5 mc. Next adjust 
the inductance of L, to tune the same 
frequency. Then adjust L. to tune to 
4000 kc. and L. to 226 mc. The ad- 
justment of this coil consists of push- 
ing the turns closer together or far- 
ther apart. You will have to experi- 
ment. 

Now, close C. and rotate trimmer 
C,,, for minimum capacity. Adjust the 
iron core of L. to 74.6 mc. Next open 
C. for minimum capacity. The fre- 
quency of L. should be 76.5 mc. or 
higher. This will provide adequate 
spread for the 220 mc. band. 

The tuner is now ready for opera- 
tion. Make the necessary connections 
to the power supply and connect the 
output terminals of the tuner to the 
antenna input terminals of the re- 
ceiver by means of coaxial cable. Hook 
up the antenna to the antenna ter- 
minals of L,. 

The use of a high -frequency signal 
generator for final adjustments is de- 
sirable but other equipment can be 
used if you don't have access to such 
h.f. gear. If a low- frequency, service - 
type signal generator is available, it 
will do since the harmonics can be 
employed. 

Rotate the tuning capacitor for 

September, 1956 

maximum capacity. The 16th har- 
monic of 13,750 kc. is 220 mc., the 
former is in the range of most signal 
generators. Adjust the signal genera- 
tor until a signal is heard. If the fre- 
quency of the generator is less than 
13,750 kc., adjust the iron core of L. 
to bring the received frequency up to 
13,750 kc. 

Next slowly rotate the dial of the 
tuner, decreasing the capacity of C.. 
and follow the frequency with the 
signal generator. The 225 mc. point 
will be at 14,063 kc. If this frequency is 
reached before C. reaches minimum 
capacity, the spread can be adjusted 
by bending the rotor plate for less 
capacity. In other words, the band - 
spread will be determined largely by 
the bending of the rotor plate of C,.. 
If a high -frequency signal generator 
is available, use 220 and 225 mc. for 
adjustment. 

In the process of adjusting coils to 
frequency it may be found that the 
iron core adjustment still won't give 
the proper frequency. This can be due 
to the variation in lead length or the 
method by which the coils were wound. 
In either case the turns of the coils 
can be adjusted so the proper fre- 
quency can be obtained. 

If, for instance, with the core ad- 
justed for minimum inductance on L, 
the frequency would be 215 mc., spread 
the turns on the coil form used for L,. 
On the other hand, if the inductance, 
with the core well inside the coil pro- 
duces a frequency of 230 mc., then 
bend the turns of the coil closer to- 
gether which will cause the inductance 
to increase. 

If other coil forms and iron cores are 

used. it may be necessary to add or 
subtract as much as a turn on these 
coils. 

When the tuner is placed in opera- 
tion, if drift is noticed it can be com- 
pensated for as follows: Capacitor C. 
is a negative coefficient trimmer. As 
capacity is added by means of this 
trimmer, the negative drift character- 
istics will be increased which will com- 
pensate for normal drift caused by 
heat. Rotate capacitor C. slightly and 
adjust iron core L. to bring the fre- 
quency back to normal. If the tuner 
continues to drift, add slightly more 
capacity with C,,, and again return the 
frequency to the original calibration 
by adjusting the iron core of L.. 

After using the tuner and notic- 
ing the drift characteristics, the drift 
can normally be compensated to the 
extent that it will no longer be no- 
ticeable. Final adjustment of the tuner 
can be made on received signals. 

The core of L. is adjusted for maxi- 
mum signal strength with the tuner 
receiving signals near the center of 
the band. L. is adjusted for the same 
characteristics. L. is adjusted for max- 
imum output of the i.f. frequencies 
while L, is adjusted slightly on the 
high -frequency side of the tuning 
range. If L. is adjusted to a higher 
frequency the sensitivity may be low. 
On the other hand if L, is adjusted 
inside of the bandpass frequency, 220 
to 225 mc., there will be a dip in the 
sensitivity of the receiver at the exact 
frequency of L.. 

Since L, is the neutralizing coil, if 
oscillation occurs spread the turns to 
stop this condition. Adjustment of this 
coil is not critical. -R- 

Under chassis view of the tuner. The capacitor is a standard unit which has been 
altered for this application. The coils are hand wound with full details in text. 
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s 
A New Indoor 

TV Antenna 

Fig. 1. The "Showman" indoor TV antenna. 
The frames at either end of the antenna 
provide end loading. The close -up of the 
interior shows the variable inductors. 
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.r 

.0 

6. 
SAND WpIM 

Fig. 2. Typical response curve of the 
"Showman" when tuned to one channel. 

(A) 

(B) 

Fig. 3. A short low - 

band dipole such as 
shown in (A) has a 
low radiation re- 
sistance and a ca. 
pacitive reactance, 
see (B). End load- 
ing the dipole as 
shown in (C), raises 
the radiation resis- 
tance; adding inductance in series as 
shown in (D). tunes out the capacitive 
reactance as shown in (E). The auto - 

transformer (F) raises the impedance. 

(C) 

(E) 

6. 

(F) 
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By HAROLD HARRIS 
Vice President in Charge of Engineering 

Channel Master Corporation 

TIIE indoor television antenna is at 
the very peak of its popularity in 
the United States. There are ap- 

proximately 10 million already in use 
while another million are being pur- 
chased every year! 

The reason for the indoor antenna's 
popularity is easy to understand: they 
generally cost less, are simple to in- 
stall, often provide adequate reception 
in strong signal areas, and they neatly 
circumvent "landlord restrictions" 
which often leave the apartment - 
dwelling TV set -owner no alternative 
but to use an indoor antenna. 

What do people look for in indoor 
antennas? Surveys to determine con- 
sumer attitudes and opinions toward 
indoor TV antennas show that al- 
though good performance is certainly 
expected, there are other considera- 
t ions of greater importance to the typ- 
ical customer: attractive appearance 
and operating convenience. This be- 
comes obvious when one realizes that 
an indoor TV antenna usually occupies 
a prominent spot in the home and that 
the TV set is used by all members of 
t he family, including young children 
and old folks. 

Major innovations in indoor antenna 
appearance and performance have 
been developed by the Channel Master 
Corporation. The new antenna with 
these features is the "Showman," a de- 
vice less than 20 inches from tip to 
tip, consisting of a center nacelle made 
of plastic containing the tuning mech- 
anism and a wire -formed dipole ex- 

Here's an indoor antenna that uses 

a channel selector control and can 

be tuned like a television receiver. 

tending from the nacelle. See Fig. 1. 
The entire structure pivots on a met- 
allized plastic tripod. It is available in 
three color combinations, ebony and 
silver, mahogany and gold, and blonde 
and gold. The tuning dial is calibrated 
by channel and the antenna is actually 
tuned to the channel being viewed. 

This antenna is designed for use in 
locations where indoor antennas are 
presently being used. However, in field 
testing the product under favorable 
conditions such as on points of eleva- 
tion, reception has been achieved at 75 
miles. This antenna is designed for 
v.h.f. only. Due to the "Metro -Dyne" 
tuning system used in this unit. gains 
have been achieved running from 
minus 2 db on the low band, to slight- 
ly above unity on the high band. 

Field tests have shown that this an- 
tenna has an unusual ability to elim- 
inate "ghosts." "Ghosting" in indoor 
antennas is frequently caused by the 
fact that both the antenna and the 
transmission line pick up signals in 
areas close to the transmitting station. 
In these very high -signal areas, the 
antenna can be tuned off frequency so 
that it terminates the transmission 
line properly and, therefore, only one 
signal is fed to the set. Rotating the 
antenna on its swivel mount will im- 
prove signal -to -noise ratio and some- 
times help to eliminate "ghosts." 

The "Metro -Dyne" is a new type of 
tuning system which is, in effect, a 12- 
channel tuner. It incorporates series 
compensation on the low band, shunt 
compensation on the high band, and 
an autotransformer for correct 300 - 
ohm matching. Possibly the greatest 
advantage of "Metro- Dyne" tuning is 
its selectivity. With this tuner, a 
broadband antenna can be tuned to a 
specific channel with bandwidth char- 
acteristics similar to that of a single - 
channel yagi. This is shown in Fig. 2. 
This means, of course, that it rejects 
all signals on every other channel and. 
therefore, cuts down tremendously on 
noise and other interference. The 
"Metro- Dyne" tuning actually adds to 
the selectivity of the television set. 

Basic to the operation of the "Show- 
man" is the little -known fact that a 
short dipole (one whose length is con- 
siderably less than one -half wave- 
length) has about the same gain as a 
half -wave dipole. However, the radia- 
tion resistance of a short dipole is 
down to about 3 or 4 ohms which, at 
its feed points, appears as a highly 
capacitive reactance, as shown in Fig. 
3B. This situation can be improved 
somewhat by the familiar technique of 
end loading. This method, in effect, 
lengthens the antenna electrically 
without affecting its tip -to -tip distance 
physically, as shown in Fig. 3C. Al- 
though the current flow in the end - 

(Continued on page 147) 
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Voltage Amplifier Distortion 

Procedure to follow when designing a driver stage 

for a power amplifier to obtain minimum distortion. 

HIGH- FIDELITY amplifiers are gen- 
erally designed from the output 
stage back, with the power output 

and distortion of the last stage taken 
as the controlling factor. The distor- 
tion, at maximum rated output, is pub- 
lished in the tube manuals for all types 
of power tubes, and from this data, 
together with performance information 
on the many amplifiers that have been 
described in the literature, one can get 
a pretty good idea of what a given 
output stage will do. 

Not so with the voltage amplifier 
that precedes the output stage. It is 
this next -to -last stage that this article 
is about, the stage which must de- 
liver from 15 to 50 volts or more to the 
grid of a power tube in class A or AB.. 
Except for class AB_ and class B sys- 
tems (which are not considered here), 
there is practically no information on 
tap as to how much distortion a re- 
sistance- coupled amplifier stage will 
introduce when it is delivering, say, 40 
volts to the grid of a 2A3. Tube hand- 
book data gives only voltage output at 
the 5 per -cent distortion point. Gener- 
ally we want to be conservative, and 
select a driver tube and circuit listed 
in the resistance- coupled amplifier 
chart as handling about twice the volt- 
age swing we really require. But two 
questions remain unanswered: how 
much distortion do we get at half or 
two -thirds the listed maximum output, 
and what kind of distortion is it- 
pure second harmonic, or a sharp mix- 
ture of high -order stuff? Moreover, it 
would be nice to know in a general 
way what are the best tube types to 
use for delivering a wide voltage swing, 
and how critical are the effects of 
variations in bias resistor, plate load, 
and plate supply voltage. 

By running a few dozen distortion 
rs voltage output curves on resistance- 
coupled amplifiers and considering the 
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theory a bit, one can arrive at several 
handy rules of thumb. 

First, among the usual triodes and 
pentodes there is not a great deal of 
choice. Among medium -mu triodes, the 
6SN7 (or 6J5) and the little 9002 are 
the best, but the poorest type gives 
only half again as much distortion at 
50 volts output. The high -mu 6SL7 is 
nearly as good, provided the grid re- 
sistor of the next stage is .5 megohm 
or higher. 

Second, the distortion produced by 
resistance -coupled voltage amplifiers 
under ordinary operating conditions is 
nearly all second harmonic, for both 
triodes and pentodes, provided there is 
enough bias to keep clear of peak -clip- 
ping due to grid current. 

J 7" ---4w 

Third, the choice of load resistor is 
not critical within the usual limits, but 
the plate load resistance should be 
lower than the following grid resistor, 
preferably half or less. 

Fourth, the cathode bias resistor is 
not critical. It should be high enough 
to avoid grid current at the highest 
output voltage required, but not very 
much higher. 

Fifth, the way to get high output 
voltage and /or low distortion is to use 
a high "B" supply voltage. 

Sixth, distortion in most triodes can 
be cut approximately in half by merely 
omitting the cathode bypass capacitor. 
Voltage gain is halved as well. 

The reference signal or "subtractor" 
method of measuring distortion was 

Fig. 1. Set -up for use in making voltage amplifier distortion measurements. Tube 
V,, R, R,, comprise the amplifier circuit under test. The "subtractor" phases out 
the fundamentals, leaving the harmonics. This is discussed in detail in the article. 
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Fig. 3. Effect on distortion of loading by 
following grid resistor. Curve A is for 
an R. of .1 megohm while Curve B is for 
an RI; of .47 megohm. Refer to the text. 

employed, because the equipment 
needed is simple, inexpensive, and 
reliable. Fig. 1 shows the experimental 
set -up in block form. A 500 -cycle sig- 
nal from an ordinary audio oscillator 
is fed through a volume control P. and 
a grid -current limiting resistor R. to 
the input of the amplifier stage under 
test, which comprises tube V,, plate 
load resistor RE., and cathode resistor 
Rx. When R. is bypassed, a 50 -pfd. ca- 
pacitor was used. The output of tube 
V, goes to a 10:1 voltage divider R:R3 
of about .47 megohm total resistance, 
and through the subtractor to a sen- 
sitive multi -range a.c. v.t.v.m. and to 
an oscilloscope. The audio oscillator 
output is also fed to the subtractor, 
which is simply an isolating and phas- 
ing device. The subtractor output is 
inserted in series with the input to the 
v.t.v.m. and the scope. In operation, 
one merely feeds a signal to the ampli- 
fier stage under test, clips the v.t.v.m. 
input lead to the amplifier output, and 
sets the signal level to the desired 
value. Then the v.t.v.m. is hooked into 
the subtractor circuit, and the sub- 
tractor level and phasing controls ad- 
justed until the 500 -cycle fundamental 
is cancelled out. The v.t.v.m. measures 
the voltage of the harmonics that re- 
main, and the per -cent distortion may 
be figured by simple division. The order 
of the harmonics is apparent by in- 
spection of the scope trace. 

To keep the amplifier phase shift in- 
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side the range of adjustment of the 
phasing control on the subtractor, it 
was necessary, at times, to shunt R. 
with a 50 ppfd. capacitor. The output 
coupling capacitance had to be at least 
05 pfd. 

Comparison of Triode Types 

Curves of distortion percentage vs 
voltage output for four common types 
of triodes are shown in Fig. 2. The 
same supply voltage of 300 was used 
for all cases, and the same plate load 
of 47,000 ohms for all the medium -mu 
tubes. For the high -mu 6SL7, a 220,- 
000 -ohm load was employed, in keep- 
ing with the high plate resistance of 
that type. 

The 6SN7 comes out best, with 1.3 
per -cent distortion at 20 volts output 
(the level needed for driving class A 
6L6's), and 3.5 per -cent at 50 volts. 
Poorest was the miniature 6C4, a tube 
H'hich shows other signs of poor line- 
arity, as will appear later on. The 
high -mu 6SL7GT was intermediate. 

The 6SL7, however, is not a good 
tube to use if the grid resistor of the 
next stage is lower than about 0.5 
megohm, because this tube can't pro- 
duce a large voltage swing across a 
low impedance, the way that lower - 
mu tubes can. 

The plate voltage swing available 
from high -mu tubes is inherently less 
than from low -mu tubes, because the 
plate current of the high -mu tube is 
lower at zero bias. Hence the negative 
side of the plate voltage swing cannot 
extend as low as with low -mu tubes. 
This drawback of the high -mu tube is 
alleviated somewhat by the use of high 
resistance plate loads, which are neces- 
sary anyhow because of the low plate 
current available and the high plate 
resistance of the tube. This charac- 
teristic of high -mu triodes does not ap- 
pear to be the controlling factor in 
high -level distortion, at least not with 
the 300 -volt supply used. At low "B 
voltages the handbook shows the 6SL7 
becoming definitely inferior to the 
6C4. 

It was originally thought that low 

Fig. 4. Reduction in distortion due to re- 
moval of cathode bypass capacitor. Curve 
A is distortion vs output for 6SN7 with 
47K plate load. 2.7K cathode resistor, 100K 
following grid leak. Curve B is for some 
tube with cathode bypass capacitor re- 
moved. Gain is halved; feedback cuts dis- 
tortion in half, except in overload region 
above 50 volts output. See discussion. 

q 20 

distortion might go hand -in -hand with 
low amplification factor. Tbsts were 
made on three 6AK6 miniature power 
pentodes in triode connection, with a 
47,000 -ohm plate load and a 5600 -ohm 
bias resistor, bypassed. Voltage gain 
was 8. The curve of distortion vs out- 
put was nearly the same as for the 
6SN7, but the gain only half as high. 
A 6SN7 with unbypassed cathode re- 
sistor does much better and gives the 
same gain. It would seem that dis- 
tortion characteristics are more a 
function of the homogeneity of the 
tube geometry, i.e., to what extent its 
characteristics are variable -mu. The 
less so, the better. 

Following Grid Resistor 

Amplifier designers often like to 
operate 6L6's and 6V6's with resist- 
ances from grid to ground of 0.1 meg- 
ohm or 0.05 megohm, for less suscep- 
tibility to grid emission and smoother 
overload characteristics. This definitely 
loads down the driver stage, although 
not to a serious extent, when grid 
swing levels under 40 volts are used. 
Fig. 3 shows distortion vs output curves 
for a 6SN7 with a 0.47 -megohm grid 
leak following, and with a 0.1 megohm 
leak. All other conditions are identical. 
At 20 volts swing, the 0.1 megohm leak 
arrangement gives some 33 per -cent 
more distortion, 1.6 per -cent total as 
compared with 1.2 per -cent for the 0.47 
megohm leak. Also the lower grid re- 
sistor makes the stage overload sooner, 
so that at 45 volts output the distor- 
tion is 1.5 times higher with 0.1 meg- 
ohm, and at 70 volts the distortion is 
double. 

The cathode bias resistor was made 
adjustable throughout these tests. In 
all cases a check was made to see if 
improvement in distortion could be ob- 
tained by adjusting the value of Rs a 
bit for each new operating condition. 
Outside of changing to tubes with 
radically different characteristics, or 
changing to different plate loads, the 
bias resistor proved to be not espe- 
cially critical. 

Omitting Cathode Bypass 

Leaving off the cathode bypass ca- 
pacitor is a kind of negative feedback 
circuit, and a very cheap one. It works 
just as it should, reducing the gain 
and the distortion proportionately. Fig. 
4 shows its effect for the same circuit 
and tube just discussed. Up to 40 or 
50 volts output, the distortion for the 
no- capacitor case is just about half 
that for the straight amplifier. As we 
approach overload conditions, feedback 
does less and less good, until at around 
75 volts output it does no good at all, 
except to make the square waves a lit- 
tle cleaner. 

Current feedback of this sort is un- 
desirable in power amplifiers feeding 
loudspeakers for reasons well known, 
but that is no reason to avoid this 
type of feedback in voltage amplifiers 
which work into a pure resistance load. 

The reduction in gain due to an un- 
bypassed cathode resistor is given by 
the formula 
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A' _ 

Where : A= gain of stage with cath- 
ode resistor bypassed 

A' = gain with cathode resis- 
tor not bypassed 

RN= cathode bias resistance 
R.. = plate load resistance 

In practice with triodes, the actual 
gain reduction due to omitting the by- 
pass across a normal -sized bias resistor 
is always pretty close to half. 

Pentodes 

In Fig. 5, three pentode types wide- 
ly used for voltage amplifiers are com- 
pared. The curves do riot differ by 
more than about 1.5 to 1. Distortion 
characteristics are very much the same 
as with the triodes, only a little poorer. 
The distortion was almost pure second 
harmonic, except when the grid current 
region was invaded. 

Bias resistance, again, was optimized 
by trial for each tube. Data was not 
taken for plate, load values other than 
0.1 megohm, since this condition is 
listed in the tube manual as giving 
the highest output. 

It has long been the opinion in some 
engineering circles that the old top - 
cap 6J7 produces less distortion than 
any of the newer single -ended and 
miniature tubes. Thus, Hewlett -Pack- 
ard audio oscillators use 6J7's. The 
curves bear this out, although the dif- 
ference is not great. It is a curious 
fact that, again, one of the early mini- 
ature pentodes, type 9001, is almost 
identical with the best of the other 
types tried. Anyone having 9001's and 
9002's around the place should not 
overlook them for audio work. Inci- 
dentally. the 9001 is interchangeable 
with the 6AÚ6 for FM limiter appli- 
cations. 

Phase Inverters 

The split -load phase inverter is real- 
ly the best of all inverter circuits in 
stability of balance, freedom from 
parasitic oscillations, and adaptability 
to negative feedback amplifiers. Its 
drawback is that only half the voltage 
swing otherwise available can appear 
across each of the load resistors. From 
the distortion I:s output curve in Fig. 
6, it is seen that this drawback is con- 
siderably alleviated by the low distor- 
tion obtained at low and medium out- 
put levels. The heavy degeneration in- 
herent in this circuit keeps the distor- 
tion below 1 per -cent up to almost 40 
volts output per side, with the con- 
stants shown and a 300 -volt supply. 
Above this level the distortion rises 
very sharply, as is characteristic of 
heavily degenerative circuits. 

With the first stage cathode bypass 
omitted, the gain from input to either 
side is 7. The optimum biasing for 
the inverter triode was such as to pro- 
duce a drop of 75 volts across each of 
the 22,000 ohm load resistors, or half 
the supply voltage for the total load. 

Direct coupling of the first stage 
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plate to the inverter grid is not best 
for high output levels, because one 
must then compromise between opti- 
mum plate potential at the first stage 
(150 volts) and optimum cathode po- 
tential at the inverter (75 volts). How- 
ever, for signal levels less than 25 
volts or so, one can usually get away 
with direct coupling. Other conven- 
tional inverters behave the same as 
straight amplifiers. 

Plate Supply Voltage 
Fig. 7 shows distortion vs output 

curves taken with a 6SN7 for various 
"B" supply voltages. To a pretty fair 
approximation, the following is true: 
At a given level of output voltage. 
the per -cent distortion varies inverse- 
ly as the "B" supply voltage. Thus at 
4 per -cent total distortion, one can get 
about 25 volts r.m.s. out of the tube 
with a 150 -volt supply and 60 volts out 
with a 300 -volt supply. And at the 30- 
volt output level, the distortion with 
a 150 -volt supply is around 4.3 per- 
cent, but with a 300 -volt supply. 2 per- 
cent. The overload point, where dis- 
tortion begins to rise rapidly, also 
varies about directly as the "B" volt- 
age. 

Choosing Tubes and Circuits 
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Fig. 5. Distortion of various pentodes. 

The number of possible combinations 
of tubes, voltages, and resistances is so 
large that no practicable investigation 
of even one of their properties is pos- 
sible without strictly limiting the num- 
ber of tube and circuit types tested, 
and sticking pretty close to stand- 
ard practice. Standard practice is, 
after all, the outcome of the work of 
perhaps hundreds of workers over a 
period of some twenty years. The 
measurements reported here were laid 
out as cross- sections in different di- 
rections. That is, various tubes were 
measured under a single set of condi- 
tions, and single tubes were measured 
under various conditions. The situation 
is further complicated because two 
things must often be varied at once 
to simulate practical conditions. 

No two individual tubes are identi- 
cal. Fortunately, though, amplification 
factor is a parameter that stays more 
constant from tube to tube than most 
others, and this makes the gain of 
triodes fairly consistent. To get really 
authoritative data on tube performance 
requires very large scale measure- 
ments. which are out of reason for 
anyone except a tube manufacturer. 
on perhaps hundreds of samples of 
tubes. Naturally, the curves given 
here are not authoritative in the 
above sense. The procedure was to try r 
two tubes in each case, and if they 
gave data the same within about 15 
per -cent, to let it go at that. If the 
divergence was large, another tube or 
two was tried until two were found 
that agreed well enough. Actually, 
agreement was good in all cases except 
one -an RCA 6SJ7GT which was too 
good. It measured only half the dis- 
tortion found in the other 6SJ7's. In 
general there appears to be as much 
variation between tubes of any one 
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Fig. 6. Split -load phase inverter with pre 
ceding triode amplifier stage. Heavy feed- 
back gives low distortion and sharp over- 
load characteristi- Discussed in text. 

Fig. 7. Effect of p'a e supply voltage 
(150 to 350 vol'_) on the distortion. 
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Fig. 8. Load resistor value has little el. 
feet on distortion, within usual limits. 
Curve A shows distortion for 8SN7 with 
R. 47K, R,, =ß.7H. Curve B for same tube 
with R,. 220K and RN= 10K. See article. 

manufacturer as between samples 
of different makes, taken at random. 
This, however, is a complicated sta- 
tistical problem which would take 
thousands of tube tests to get a 
meaningful answer. Then the answer 
might be wrong, because of changes 
in manufacturing processes occurring 
in the meantime. 

Load Res'sfor 
Choice of the plate load value in re- 

sistance- coupled circuits is a compro- 
mise between several conflicting fac- 
tors, and in the normal range of val- 
ues it turns out that the value does 
not make much difference. 

The gain is highest and the distor- 
t ion lowest when the load resistance is 
high compared to the plate resistance 
of the tube. The trouble is that when 
a high resistance is used, we must 
operate the tube at a lower plate cur- 
rent. At low plate currents the plate 
resistance of any tube is much higher 
than at large currents, so most of the 
advantage is lost. 

The mu of triodes drops at low plate 
current values too, but comparatively 
slightly; the large increase in R. is 
what spoils the fun. 

Fig. 8 shows curves taken on a 6SN7 
with two widely different load resist- 
ances, having optimum grid bias in 
each case. The lower of the two val- 
ues, 47,000 ohms, is actually better but 
the difference is very slight. 

To get really high output, impedance 
coupling is best. The plate choke should 
have enough inductance to present a 
reactance to the tube of at least twice 
the plate resistance at the lowest fre- 
quency considered. For a 6J5 going 
down to 40 cycles, this calls for 64 
henrys. For high -quality systems, or- 
dinary chokes are not good enough; 
few standard units have enough induct- 
ance at the current required. 

Transformer coupling is capable of 
large voltages with low distortion, the 
results depending entirely on the par- 
ticular transformer. A large unit with 
plenty of inductance is required for 
low bass distortion, since core satura- 
tion distortion can occur the same as 
with output transformers. Parallel 
feed is quite necessary, requiring a 
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large choke for maximum output ca- 
pacity. A parallel -feed resistor intro- 
duces no distortion itself, but limits the 
plate swing of the tube. 

It is always a good idea to use 1- 
watt resistors for plate loads and 
screen dropping. Smaller units de- 
teriorate due to the high voltage across 
them, even when they don't get warm. 

Was 
The writer's experience in all this 

data -taking was that for triodes, the 
bias resistance is not very critical. With 
pentodes, the gain drops faster as the 
bias is increased, and the recommended 
values should be adhered to within 
about 30 per -cent. In all cases it is 
better to err on the high side than the 
low. Gain drops slowly as the cathode 
resistor is increased, but with triodes 
the difference is small within normal 
ranges. Highest gain is always found 
at the lowest bias possible without 
drawing grid current. In fact, if a low - 
impedance signal source is used, the 
highest gain will appear at zero bias. 
Accordingly, in circuit measurements 
on a single stage it is important to 
use a resistance of 100,000 ohms or so 
in series with the grid, to avoid getting 
fooled. 

As bias is increased, the tube be- 
comes capable of putting out larger and 
larger signals without grid- current 
limiting. At the same time, the gain 
drops (only slightly) and the small - 
signal distortion increases very slightly. 
Operation of tubes at bias much higher 
than the middle of the characteristic, 
i.e., where more than half the supply 
voltage is dropped across the tube, is 
undesirable on all counts. 

A well -established rule for biasing 
triodes is to allow half the supply volt- 
age to be lost across the tube, the other 
half of the d.c. voltage across the load 
resistance. In the tests reported here, 
no exceptions were discovered. 

Another way to find the best bias 
for high -level RC amplifiers is to keep 
a watch on the plate current with a 

Fig. 9. Variation in voltage gain of dif- 
ferent tube types with bias. Bias resis- 
tor was varied and resul.inq d.c. plate po. 
tential plotted as abscissa. Voltage gain 
was measured at about .1 volt input. Gain 
of all types varies with operating point; 
all are "variable -mu- to some extent. 
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d.c. meter (or on the d.c. plate poten- 
tial, with a v.t.v.m.) while slowly 
increasing the level of the input audio 
signal. Near the overload point, the 
d.c. plate current will start to change. 
If the bias is too high, the current will 
increase, and if too low, it will de- 
crease. The optimum bias is mid- 
way between these, which about 
coincides with the point where the first 
shift in d.c. plate current is delayed 
until the highest possible signal level 
is reached. 

In pentodes operating with high 
plate load resistances, highest low - 
level gain is obtained with low bias and 
low d.c. potentials at the screen and 
plate. A pentode operating with a 0.47 
megohm plate load and a 300 -volt "B" 
supply will deliver maximum gain 
when the d.c. plate voltage is about 
25 to 40 volts, the screen 30 to 50 volts, 
with a bias of 1 to 1.5 volts. With pen- 
todes, at any given bias voltage there 
is always a screen voltage which gives 
maximum gain. The over -all combina- 
tion producing the highest gain of any 
is always that with the lowest bias on 
grid No. 1. Lowest value to be safely 
clear of grid current is approximately 
1.2 volts. 

Many handbook values for RC cou- 
pled triodes are for maximum gain, 
and the recommended resistor is too 
low for best high -level performance. 

Gain Variation with Bias 
All tubes are variable -mu to some 

extent. Fig. 9 shows variation in small - 
signal gain with plate current for three 
triode types. The sharp drop at the left 
of the curves is due to grid current. The 
drop starts at a higher plate current 
value (lower E0) for the 6C4 because 
of its lower mu. 

As plate current is reduced by bias- 
ing up the grids, the small -signal gain 
drops almost linearly. At around E,= 
150 volts (best operating point), the 
gain of the 6SN7 and 9002 is down 6 
per -cent, and the 6C4 is down 25 per- 
cent. 

A linear variation in gain with bias 
implies a second order curvature, or 
parabolic shape, of the transfer charac- 
teristic of the tube. This means that it 
generates second harmonics, as we see 
it does. The slope of the gain vs bias 
curve is steepest for the 6C4, indicat- 
ing that it should generate the most 
distortion, which it does. The similari- 
ty of the 6SN7 and 9002 curves in- 
dicates that their distortion charac- 
teristics should be almost identical, as 
they have been found to be. 

While the measurements detailed 
above were made on the basis of har- 
monic distortion, it is of interest that 
measurements of the same general 
type have been made on the basis of 
intermodulation distortion, with gen- 
erally similar results. 
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SINCE good customer relations are 
the backbone of every successful 
service business, whether it is a 

one -man service operation or a mul- 
tiple- manned organization, the service 
technician or dealer must make a con- 
stant study of his personal strong and 
weak points in dealing with people. If 
he cannot establish a clientele of reg- 
ular customers for the services he has 
to sell. he has two strikes against him 
in building his service business. Get- 
ting customers to like him is a selling 
job and every service technician should 
be a salesman. 

The "product" the service dealer lias 
to sell is one the customer does not 
want to buy. When a TV set goes on 
the " fritz," the family goes through 
three stages of emotional disturbance. 
First, they are irritated because they 
are deprived of their favorite pro- 
grams between the time the set goes 
out and the service technician shows 
up to fix it. Second, they are dis- 
turbed over having to spend money 
they did not plan to spend on some- 
thing they already own. Since most 
people commit most of their earnings 
for time -payment and charge pur- 
chases, it may he a hardship for them 
to find the cash to pay for servicing 
the TV set. This prospect does not 
make for a happy state of mind. 
Finally, a five -dollar service charge for 
a technician to call at the home seems 
to be too much money to the average 
person. 

So. as the technician steps up to the 
door to render the service the cus- 
tomer does not want to buy, he must 
be able to overcome these obstacles if 
he expects to win the friendship of the 
set owner and keep him as a regular 
customer. 

The service technician's service car 
or truck is parked in the driveway or 
in front of the house. What does it 
look like? Is it reminiscent of the 
beaten -up cars that were used by itin- 
erant scissors sharpeners as they eked 
out a door -to -door existence grinding 
scissors and knives for a mere pit- 
tance? People like to deal with suc- 
cessful men and organizations. The 
appearance of the service car is one 
tip -off on the technician's efficiency: 
his appearance is the other -and most 
important. 

A young man who was working his 
way through college by selling vac- 
uum cleaners door -to -door, made an 
old car and a "sharp" personal appear- 
ance really pay off in sales. He was 
selling an unadvertised cleaner. In the 
jargon of salesmen, it was a "cold 
turkey" deal that required ingenuity 
to get into the home to demonstrate 
the cleaner and a persuasive sales 
pitch to close sales on the first call. 

This young fellow turned in so 
many sales that his supervisor decid- 
ed to call on a few of his customers to 
find out their slant on the "magic po- 
tion" he was using to close deals. One 
customer epitomized the secret when 
he said: 

"I heard a noise in our driveway 
and looked out of the window. The 
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Keep Your 
Customers 

By WILLIAM LEONARD 

Are you certain that you make a good impression when 

on a home service call? Be sure, follow these hints. 

most dilapidated model "T" Ford I 
had ever seen was coming to a grind- 
ing stop in our drive. It was a touring 
car, minus the top, that looked as if it 
were held together with bailing wire. 

"As I watched, an immaculately 
dressed young man climbed out from 
the car without opening the door, lift- 
ed a case from the back seat, and 
started for our front door. The marked 
contrast between the well- dressed 
young man and the beaten up old car 
aroused my curiosity. When he asked 
for permission to demonstrate some- 
thing new that I had never seen be- 
fore, I let him in the house. IIe 
showed me how I just couldn't get 
along without the sweeper and have a 
clean house, so I bought it." 

This case history is not given to 
encourage technicians to buy run- 
down old cars and dress "sharp." It is 
intended to illustrate the importance 
of personal appearance in the eyes of 
the average housewife with whom the 
technician must deal. 

The service technician rings the bell 
and the customer comes to the door 
to see who is there. The technician 
has observed the first principle of good 
customer relations by dressing neatly. 
Does he smile cheerfully and say po- 
litely, "I'm from the Jones Television 
Service!" Or does he say gruffly. "I'm 
here to fix your set," and start barg- 
ing in? He can easily make a friend 
of the customer at the front door. or 
build a resolve in her mind never to 
call him again when the set needs 
servicing. 

Pride of Ownership 

People are proud of the things they 
own. Irrespective of what the techni- 
cian personally thinks about the TV 
set, the customer was proud of her set 
when she bought it. If he calls it a 

"dog" or tells her she bought a 

"lemon," he is just asking for trouble. 
Many service shops are doing a good 
business in repairing and modernizing 
radio consoles by using the "pride of 
ownership" theme. Itemcmber this 
"pride of ownership" factor in dealing 
with every set owner. 

In his article titled "Set -Side Man- 
ner," which appeared initially in the 
Guild News, published by the Radio 
and Television Guild of Long Island, 
Chris Stratigos offered this sage ad- 
vice: 

"Now as to your attitude , many 
times the customer will knock his sel 
and call it a lemon. Don't be quick to 
agree with him. He may only be hop- 
ing for you to reassure him that this 
is not so. Question him as to the 
length of time he has owned the set. 
Ask him to give you a rough figure on 
past expenses since he bought it. This 
will often bring out the pleasing fact 
that the set isn't as bad as he thought. 
However. if a set is truly beyond re- 
pair at a reasonable price, tell him so 
without making the customer feel he 
was 'bilked' on his original purchase. 
The customer may have had his set 
for over five years. In that case, point 
out that he has gotten his use out of it 

(Continued on page 1tì11 
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No Vibrator in New Auto Set 
HEAT RADIATOR 
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TRANSISTOR Fig. 1. Outside view of the new Motorola auto radio using 
a transistor power output stage. Note the transistor mounted on 

the outside of the case in a heat radiator to assure stability of operation. 

By 

JOHN S. RUTTER 
Service Publications, Motorola Inc. 

New auto radio does not use a vibrator, works directly 

off 12 -volt battery, and uses transistor output stage. 

MANY of the new automobile models 
are featuring the recently devel- 
oped Motorola auto radio, the 

model BKA6T, which combines low 
"B +" type vacuum tubes with a tran- 
sistor- powered output stage. This com- 
bination eliminates the need for a 
vibrator type of power supply to in- 
crease the battery voltage to a high 
d.c. value. These radios are now de- 
signed to operate off 12 -volt auto bat- 
teries only. 

Because it operates directly from 
the auto battery, the circuit design is 
somewhat different than that of con- 
ventional radios. The general appear- 
ance of the radio is the same as con- 
ventional models except that the tran- 
sistor is mounted together with its 
heat radiator on the outside of the 
cabinet. This is shown in Fig. 1. 

The antenna input circuit of this 
radio is conventional except for the 
use of a high -pass filter, composed of 
R, and Cr (see Fig. 2). These compo- 
nents function to eliminate 60 -cycle 
noise present in areas of low signal 
strength and where there are power 
lines. This network passes the high - 
frequency radio signals to the grid of 
the r.f. amplifier but shunts the 60- 
cycle noise to ground. 

The r.f. amplifier stage is fairly con 
ventional, with one exception. The ri. 
tube is cut off when the a.v.c. voltage 
reaches a level of approximately -6 
volts. When the r.f. stage is cut off 
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the incoming signal is fed directly to 
the grid of the converter stage by 
means of the interelectrode capacity 
of the tube. A signal strength of about 
.1 volt will result in -6 a.v.c. volts. It 
is necessary to incorporate this fea- 
ture so as to prevent the converter 
stage from being overloaded due to the 
low plate voltage. To insure the tube 
being cut off at -6 volts, the a.v.c. 
voltage is applied to the suppressor 
grid in addition to the input grid of 
the r.f. amplifier. 

The secondary winding of the con- 
verter oscillator coil is so connected 
that the screen current is carried 
through the winding. This is done to 
provide stable oscillation even when 
the car's battery is as low as 9 volts. 

The suppressor grid of the i.f. ampli- 
fier is grounded through a 560 -ohm 
resistor (R.) to provide a means of re- 
generation, which increases the gain 
of the stage. Gain is important in this 
stage because the gain of the r.f. stage 
must be controlled to prevent distor- 
tion in the converter stage. It will be 

Table 1. This table indicates the relative 
resistance between various transistor ele- 
ments when measured with an ohmmeter. 

POSITIVE OHMMETER 
LEAD CONNECTIONS TO 

NEGATIVE OHMMETER 
LEAD CONNECTIONS TO RESISTANCE 

OASE 
EMITTER 

EMITTER 
BASE 

HIGH 
LOW 

BASE 
COLLECTOR 

COLLECTOR 
BASE 

HIGH 
LOW 

COLLECTOR 
EMITTER 

EMITTER 
COLLECTOR 

HIGH 
LOW 

noted that the a.v.c. voltage applied to 
this stage is tapped from the a.v.c. 
load and is not the full a.v.c. devel- 
oped. 

As the transistor is basically a cur- 
rent amplifying device, the input sig- 
nal to the transistor should be in the 
form of a signal current rather than a 
voltage. To accomplish proper driving 
of the transistor, a driver stage is 
used between the detector and tran- 
sistor stage. This driver utilizes a space 
charge grid between its cathode and 
input grid to help accelerate electrons 
past the control grid. This space 
charge grid is wired to "B +" through 
a resistor so as to be less positive than 
the plate at all times. 

Transistor Amplifier 
The power amplifier stage incor- 

porates a Motorola type 2N176 p -n -p 
junction transistor, wired in a ground- 
ed- collector, common -emitter circuit. 

A bias is applied to the transistor 
element which receives the input sig- 
nal. In this case, since the input signal 
is in the form of an input current, the 
bias is in the form of a bias current. 
The latter is the base current flowing 
through the transistor and is deter- 
mined by the difference of voltage be- 
tween the base and emitter electrodes. 
The voltage on the emitter is set by 
the value of the supply voltage, but 
the voltage on the base is made vari- 
able by means of R.. The base current 
determines the amount of output cur- 
rent that will flow through the output 
transformer, therefore, whenever the 
base current is varied the output cur- 
rent will vary in proportion to it.. 

The input current is provided by the 
secondary of the driver transformer 
and is injected into the base circuit. 
Because it is necessary to bias the 
transistor, there are two paths which 
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the input can take; through the base 
circuit or through the bias network to 
ground. Any input current that flows 
to ground is considered a loss. To re- 
duce this possible loss of input signal 
a tertiary winding is provided on the 
output transformer. This winding acts 
as a large choke in the bias network 
and presents a relatively large imped- 
ance to signal currents. The 200 ifd. 
capacitor from the emitter to the sec- 
ondary of the driver transformer fur- 
ther insures against signal losses. 

The gain of the transistor stage is 
such that a 1 milliampere change in 
base current causes an almost 40 mil- 
liampere change in the output current. 

Servicing the Output Stage 

When measuring voltages in the 
transistor stage care should be taken 
so as not to accidentally short the 
base electrode to ground. Doing this 
will cause the bias of the transistor to 
be lowered to the point where exces- 
sive current will be drawn by the tran- 
sistor, causing permanent damage. 

Field experience has shown that 
when transistors had to be replaced in 
this radio it was because of shorts or 
opens. Checking a transistor with an 
ohmmeter will disclose these faults. 
This check measures the ability of the 
transistor to conduct current in one 
direction and oppose current flow in 
the opposite direction. Table 1 shows 
the relative resistances of the tran- 
sistor across its electrodes with the 
ohmmeter leads first connected for 
conduction and then for nonconduc- 
tion. The resistance check is similar to 
that given to a germanium diode. Do 
not use an ohmmeter scale on which 
the internal battery voltage exceeds 
18 volts. Although this check has been 
found to be sufficient to detect most 
defective transistors, a more positive 
way of determining their condition is 
to substitute a known good transistor 
for one that is suspected to be de- 
fective. 

When a transistor is replaced, and 
there is a provision made to adjust the 
operating point of the transistor, this 
should be done according to manufac- 
turer's recommendations. In this Mo- 
torola auto receiver, this is done as 
follows: 

1. Connect a low internal resistance 
milliammeter in series with the emit- 
ter electrode, with no signal input. 

2. Adjust the variable bias resistor 
R. until the current reading is 480 
milliamperes. 

This adjustment is necessary so that 
the new transistor will operate at ap- 
proximately the same level as the 
original unit. The static current which 
flows through the emitter circuit 
varies from transistor to transistor. 
Therefore, it is important that the 
emitter current be set whenever a 
transistor is replaced. -[S- 

Fig. 2. Complete schematic diagram of 
the Motorola model BKA6T auto radio. 
Despite the fact that the set operates 
directly from the car battery. an input 
filter is furnished to eliminate noise. 
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Unusual Test Equipment 
These new instruments are each designed to do 

one or more specific jobs toward making the 

repair of radio and TV sets faster and easier. 

Senco model LC -2 tube 
and capacitor leakage checker. 

Seco model GCT.5 tube 
and capacitor tester. 

62 

ONE facet of electronics which has never run dry of new 
ideas is the test equipment field. Test instruments are 
necessary to check the operation and condition of an 

electronic device, so if a new device or technique is devel- 
oped or new problem discovered, appropriate and spe- 
cialized test instruments will be designed. 

Some of the new test instruments designed to overcome 
special problems in the repair of recent types of radio and 
television receivers are shown here. 

A new specialized test instrument designed to make ra- 
dio repairing faster and more accurate is the Hickok crys- 
tal- controlled preset AM generator, model 290X. This in- 
strument provides a highly accurate and stable source of 
r.f., modulated or unmodulated, for alignment of AM 
broadcast receivers, as well as a 400 cps audio signal for 
signal tracing the audio section. 

The five preset frequencies available via a step switch 
on the front panel are 262 kc., 455 kc., 465 kc., 600 kc., and 
1400 kc. In addition, a crystal holder is provided on the 
front panel for the insertion of a crystal in the frequency 
range from 500 kc. to 20 mc. The corresponding r.f. out- 
put is obtained when the selection switch is set to the 
"Xtal" position. 

Television servicing experience over a period of more 
than eight years has brought to light certain specific com- 
ponents of the black- and -white television receiver that are 
consistently more troublesome than others. The flyback 
transformer and deflection yoke are examples. Attempts 
have been made to design and market instruments which 

Trierait model 200 
tube emission tester. Precision model SS -10 tube heat- 

er tester and pin straightener. 
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Seco model FB -4 flyback transformer and yoke checker. 

could check the flyback circuit without requiring that the 
transformer be disconnected from its circuit, and some of 
these have been successful. A new instrument designed 
to do this is the Seco model FB -4 flyback circuit and in- 
ductance analyzer. This instrument operates on the "Q" 
meter principle. Although this instrument checks the self - 
resonant frequency of the complete flyback circuit. the 
transformer itself may be checked also, but it must be 
disconnected from its circuit. Using the variable oscillator 
in the instrument, the self- resonant frequency of the fly- 
back transformer is determined. This frequency will prob- 
ably fall within the 20 to 50 kc. region, and if the trans- 
former is good, the "Q" will be high somewhere in this 
range, as indicated by a full opening of the electronic eye 
tube. Shorted turns decrease the "Q" and, as a result, the 
electronic eye will not open fully. The complete flyback 
circuit can be tested without disconnecting components. A 
signal of about 50 kc. is injected into the horizontal out- 
put tube plate connection. If the flyback circuit resonates 
between 48 and 68 kc., as it should if it is in good oper- 
ating condition, the eye will open. 

The yoke check is a simple comparison one. Since it is 
improbable that both halves of a deflection yoke will go 
bad at the same time, the checker simply compares the 
inductance of both halves. If the inductances are the 
same, the yoke is probably good. 

The economy model TV receivers that are so popular 
today are simplified as much as possible. Since most of 
these sets are designed to operate quite well in fairly 
strong signal areas, the automatic gain control circuits in 
these receivers are very important in that they help to 
prevent troubles due to overload. It is convenient when 
repairing such TV receivers to have a variable source of 
d.c. voltage for checking out the a.g.c. circuits. The Senco 
"Align -o -Pak" model BE -3 is a bias supply designed to 
provide the necessary d.c. voltages. 

This unit is a small, selenium rectifier d.c. supply which 
uses an isolation transformer, so that it may be used on 
rectifier -type TV chassis without shock hazard. Up to 18 
volts d.c. are available. The unit operates from a.c. line 
voltage. 

Many economy model TV receivers have the heaters of 
most of the tubes in series in either one or more strings. 
If one of the tubes in a string goes bad, it may require 
checking each tube in the string to determine which one 
is at fault. One instrument designed to facilitate such 
checking is the Precision model SS -10. This unit is bat- 
tery- powered and checks the heater continuity of all tubes 
used in TV and most of those used in radio receivers. In- 
cluded are pin straighteners for miniature 7 -pin and noval 
9 -pin tubes. 

One of the greatest difficulties in checking r.f. and i.f. 

September, 1954 

Hickok model 290X crystal controlled signal generator. 

tubes in TV sets is that even small grid leakage currents 
will affect the operation of a tube in the circuit in many 
cases. Detecting this leakage is quite difficult. Two instru- 
ments designed to detect tubes with small leakage cur- 
rents are the Seco model GCT -5 grid circuit tube tester. 
and the Senco model LC -2 leakage checker. 

In both models, the grid current of the tube under test 
is fed to a d.c. amplifier; an electronic eye tube is used as 
the indicator. Grid -to- cathode leakage resistance of up to 
125 megohms will be indicated with these instruments. 

The Seco unit can be used to check capacitor leakage 
up to 5000 megohms. The Senco unit can also be used to 
check capacitors using the electronic eye to indicate 
whether the capacitor charges up correctly or not. 

The Tricraft model 200 tube analyzer is a quick -check 
type tube tester which operates on a rather unusual prin- 
ciple. That is that the length of time a tube continues to 
emit electrons after the current is removed from its heater 
is proportional to the condition of the heater or cathode. 
All elements of the tube are isolated from each other and 
no power is supplied to the heater during the test. A 
neon bulb glows as long as the cathode emits electrons 
after the heater current is removed. 

The test instruments described here are not the only 
new and unusual units marketed recently. There are 
others and these will be brought to the attention of our 
readers in future issues. - 3p- 

Senco " 'Align.o -Pak" 
d.c. bias supply. 
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By BERT WHYTE 

IDON'T know quite how to begin this 
month's column. Regular readers will re- 

call that in the past two issues I have been 
promising some sensational news concern- 
ing three -channel stereophonic sound. This 
"scoop" was promised for this. the September 
issue. Fortunately, the news will be presented 
this month, but unfortunately it will be no- 
where near as detailed a report as I had hoped 
to bring to you. As I have said in previous is- 
sues ... writing a column two nuonhs in ad- 
vance has its drawbacks and in this case there 
was many a slip 'twixt the cup and the lip. 
Don't get me wrong! This will .till be one of 
the most sensational, provocative and indus- 
try- shaking announcements in the brief. but 
spectacular, history of high fidelity ! However. 
I know that if I were not bound by certain re- 
strictions, this report would have had twice 
the impact. Perhaps. remembering the obsta- 
cles and frustrations I encountered during the 
labor -pains and birth of binaural and two - 
channel stereo, I have tried to go too far too 
fast, in an effort to circumvent these difficul- 
ties. I guess I'm just a hot -headed Irishman. 
boiling with enthusiasm for hi -ti in general 
and stereophonic sound in particular. with a 
burning desire to help bring this fabulous 
sound to fruition and make stereo available 
to everyone! Well. restrictions notwithstand- 
ing ... what I've got is great and a big step 
forward. so here goes . ! 

You will recall I reported on the 3- channel 
Ampex demonstration with the San Francisco 
Symphony, and then got up on my soapbox 
and blithely asked why not 3- channel sound 
for the home? I acknowledged the multitude 
of difficulties such an undertaking would en- 
tail, daydreamed a little . and then got 
down to the brass tacks of what would be 
necessary to bring 3- channel stereo to com- 
mercial reality. In summation it was con- 
cluded that even if there were la numbers 
of people who could afford the great expense 
of existing 3- channel tape machines. or even 
if a relatively inexpensive .a- channel tape 
playback machine began)e available. they 
would all be quite useless without a - wrce 
of recorded 3- channel stereophonic tapes. l'es- 
sir, we were right back at the old bug -a -boo 
.. without a continuous source of good re- 
corded tapes the stereo balloon would never 
get off the ground. I use the word- "con- 
tinuous" and "good" advisedl . drawing 
on the experience with binaural and t wo- 
channel stereo, where a good many enthusi- 
asts of the early days rushed out to buy the 
necessary equipment to play stereo and then 
were subjected to the frustration of having 
only the most sporadic trickle of tapes re- 
leased, and even these were generally of very 
indifferent quality. Some of the most inane, 
rankly "gimmick" type repertoire was thrust 
upon these poor souls with the excuse that it 
was "stereo" which made everything "all 
right "! I must insist that this is a ridiculous 
attitude. Generally, if a person thinks highly 
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enough of his hi -fi to indulge himself in stereo 
equipment, he is usually a few cuts above the 
average in musical discrimination and stereo 
or not ... he wants either good classical or 
good jazz material ... sensibly chosen reper- 
toire. performed reasonably well by profes- 
sional executants of known reputation. and 
it goes without saying. the highest degree of 
technical excellence in the tape he buys. Hap- 
pily, the days of the "gimmick" releases is 
about over with 2- channel stereo since the 
advent of the stereo tapes by RC,l Victor 
and other forward looking companies. I think 
a lot of people have learned a lesson and the 
buyer of 3- channel stereo will be a more cau- 
tious fellow than his 2- channel predecessor, 
and the same can be said of the recording 
companies who, as you shall sec, will offer 
tapes of genuine musical substance with the 
added plus of 3- channel stereo, rather than 
issue tapes where the stereo "effect" is the 
thing and the music merely subsidiary. 

So, realizing the problem confronting 3- 
channel stereo for the home was largely a 
question of recorded tape availability, I de- 
cided ( without much hope of success I admit 1 

to sniff around the recording companies and 
ferret out as much information as I could on 
the possibilities of their producing 3- channel 
stereophonic tapes. Being a reviewer one nat- 
urally gets to know a lot of people in the 
recording industry, so at least 1 had the ad- 
vantage that I wasn't approaching this thing 
"cold turkey "! My first inquiries were treated 
about as I expccicd. . . Boy, you should 
have seen the raised eyebrows! I guess most 
of them figured I had flipped my lid. and I 

could see the prevailing attitude was that 
I was strictly for the birds! Not that I blame 
them very much. While most outfits have 
been recording 2- channel stereo for some 
time, few had released any as yet and here I 

was madly yakking about 3 channels! I must 
admit things were more than a bit discourag- 
ing and I was about to concede that 3 -chan- 
nel stereo was still quite a few years away, 
when I got the first faint flickering of hope! 
One of the big record clubs had been record- 
ing 3- channel stereo for some time . but 
not for the purposes of issuing the results ht 
the form of recorded tapes.' They were wing 
a technique which was fairly common with 
2- channel machines in making monaural tape 
masters for subsequent disc transfer ... that 
of post- mixing. In other wards after the ac- 
tual recording session, the engineers would 
play back the 3- channel tape and then, mix- 
ing whatever percentage of each channel they 
wanted, they obtained the desired monaural 
signal which was recorded on a standard 
monaural tape machine. It is not my purpose 
here to debate the pros and cons of this tech- 
nique, but one fact is of course quite obvious 
... here is a source of 3- channel stereo tape, 

The "piuimr cprr..ed ill thl. e.dnum are 1hu... or 
the :MI dr. RIO lih 1.11..9 Ihc 1i1A, or 
opluiml..A Ilb. .n Ih e ...t Ihi. nu1,.a[m,. 

since there is no law that says one has to 
post -mix and use the 3- channel master for no 
other purpose! 

While this certainly was encouraging, it 
didn't help too much as I drew a blank as 
far as being able to determine if the release 
of any 3- channel material was ever contem- 
plated. I would have pursued the matter fur- 
ther (even though my contacts with the clubs 
are second and third person since I do not 
review their products), when I got a phone 
call that changed everything. "Would you 
care to hear some white labels (test pressings) 
of some new material tonight ?" inquired the 
feminine voice with the soft Texas drawl.... 
Would I! This is tantamount to offering a 
man dying of thirst a bucket of ice cold 
spring water! Naturally, I like to avail my- 
self of every opportunity to observe and hear 
the work of the professional recordist in his 
native habitat. The caller was the very 
charming and talented administrative direc- 
tor of .Mercury Records, Miss Wilma Cozart. 
I was to meet her and Mr. Bob Fine, 
chief engineer of Mercury in Studio C in the 
5th Avenue, New York headquarters of Mer- 
cury Records. 

That night. f had no sooner stepped 
through the thick soundproof door of the 
studio and was shaking hands all around 
when my eyes riveted themselves on the fa- 
miliar sight of an Ampex 300 tape console 
with the most unfamiliar addition of over- 
size tape guides, tape gate, and capstan and 
capstan roller designed to accommodate the 
half -inch tape that was threaded through the 
machine. A wild thought ran through my 
head and I looked at my hosts who by now 
were both wearing big grins. "Could this be 
a 3- channel stereo setup ? ". I inquired rather 
warily of Mr. Fine. Both he and Miss Cozart 
laughed and said that knowing of my inter- 
est in stereophonic sound they had rigged up 
a demonstration that I might find entertain- 
ing. By Gadfrey if that wasn't the under- 
statement of the century ! Studio C is a room 
about 35 ft. wide by roughly 60 feet deep 
and with a nice 20 foot ceiling. Near the en- 
trance is the glass enclosed control booth and 
at the far end a big curved projection screen 
that receives its images from the projection 
booth high in the back end of the room. Be- 
hind the screen are three monster Jim Lan - 
sing theater speaker systems, driven by 3 -60 
watt ifclntosh amplifiers! This studio is 
ordinarily used to score movie films for vari- 
ous types of multi -channel sound, including 
Mr. Fine's own "Perspecta" sound process. 
Being obviously all set up and prepared for 
nie, Mr. Fine punched the start button on 
the Ampex and the big reel of half -inch taue 
began to feed through the tape gate. In a 
few seconds a slight increase in tape noise 
over the normal background told me we had 
reached the "live" portion of the tape and an 
instant later my astonished ears heard the 
purest, cleanest, most fabulous sound I have 
ever encountered as the speakers gave forth 
with the striking opening bars of "Tabuh- 
Tabuhan," an exotic work by Colin McPhee 

a new Mercury release featuring the 
Rochester Symphony Orchestra conducted by 
Howard Hanson. 

The disc is reviewed later in these pages 
and it is an outstanding recording in every 
respect . but good as it is. it was pallid 
in comparison to the incredible realism of 
the 3- channel stereo. I am sincere when I 

sty I was literally stunned with what I was 
hearing. It was hard to believe the Roches- 
ter Symphony Orchestra wasn't there before 
me on the stage. No, that isn't quite correct 
really, because in many ways this was far 
better than the real thing! I mean it . it 
would be a rare seat in a rarer concert hall 
where all that I heard on this stereo tape 
could be heard equally as well. The most 
startling aspect. of course, was the infinitely 

(Continued ant page 153) 
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Experiments 
By 

LOUIS E. GARNER. JR. 

MULTIVIBRATOR circuits are 
widely used in radar, in television, 
and in military and commercial 

electronic instruments. In addition, 
because of the many different wave- 
form patterns that may be obtained 
with these circuits, they are especially 
interesting to the serious experimenter 
and the student. Although a number 
of refinements are encountered, the 
majority of commercial multivibrator 
circuits are but adaptations of either 
the plate -coupled or the cathode - 
coupled circuits shown in Figs. lA and 
1B, respectively. 

The plate -coupled multivibrator, 
shown in Fig 1A, is basically a two - 
stage grounded- cathode resistance - 
coupled amplifier, with its output 
coupled back to its input termination. 
R, and R. are the plate load resistors, 
R. and R, the grid resistors, and C, 
and C. the coupling capacitors. 

In operation, when "B plus" is 
applied to the circuit, either V, or V, 
will start conducting first. Assuming 
that V, starts conducting first, a volt- 
age drop will develop across plate load 
resistor R,, producing a negative -going 
signal which, transferred through 
C, to the grid of V,, keeps V, in a 
non -conducting state. Since no current 
flows through V,, there is no voltage 
drop across plate load resistor R, and 
the full "B" voltage appears on the 
plate of V,. This is, in effect, a positive - 
going signal which, applied through 
coupling capacitor C., keeps V, in a 
conducting state. Since the grid of V. 
is driven positive, grid current can 
flow, and C. is charged through 
the grid- cathode circuit of V, and 
through R,. When C, is fully charged, 
there is no longer a transfer of a 
positive -going signal to the grid of 
V, and this tube stops conducting. 
When V, stops conducting, the full "B" 
voltage appears on the plate of this 

September. 1956 

Close -up of a practical series multivibrator circuit (left) and an experimental 
laboratory setup for the breadboard testing of the series multivibrator (above). 

with a Series Multivibrator 
This type of circuitry offers an infinite variety of 

practical and experimental possibilities for hobbyists. 

tube and is transferred, as a positive - 
going signal, to the grid of V, through 
coupling capacitor C,, causing this 
tube to conduct heavily. C, is then 
charged through the grid -cathode cir- 
cuit of V, and R. while, at the same 
time, C. is discharged through the 
plate -cathode circuit of V, and R. 
Once C. is fully charged and C, dis- 
charged, the action reverses, with V, 
going back to a non -conducting state 
and V. conducting heavily again. The 
action continues, with the repetition 
rate depending on the time constant 
of the RC circuits involved and hence 
on the values of R,, R,, C,, C,, R:,, 
and R,. 

The cathode -coupled multivibrator, 
shown in Fig. 1B, is basically a two - 
stage amplifier consisting of a ground- 
ed- cathode stage followed by a ground- 
ed -plate (cathode- follower) stage, with 
the input and output terminations 
coupled together through a common 
cathode resistor. R, is the plate load 
resistor of the grounded- cathode stage 

V,. with C, serving as the coupling 
capacitor to the cathode- follower stage 
V.. Resistors R, and R. are grid return 
resistors. R, is the common cathode 
resistor. 

In operation, when "B plus" is ap- 
plied to the circuit, V, starts conduct- 
ing first, building up a heavy bias volt- 
age across the common cathode resis- 
tor R. which, applied to the grid of V. 
through grid resistor R,, keeps V, in a 
non -conducting state. This bias is also 
applied to V. through its grid resistor 
R., but is overcome by the positive - 
going signal applied through C,. Since 
V, is not conducting, there is no volt- 
age drop across R, and the full "B" 
voltage can be applied through C. to 
the grid of V, as a positive -going sig- 
nal. The grid of V, is driven positive 
and C, is charged through RI, the grid - 
cathode circuit of V., and cathode re- 
sistor R,. 

When C, is fully charged, there is 
no longer a positive -going signal deliv- 
ered to the grid of V. to overcome the 

Fig. 1. Two conventional multivibrators. (A) plate-coupled. and (B) cathode -coupled. 
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e+ 
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Fig. 2. The basic series multivibrator. The 
waveforms are shown in photos of Fig. 5. 
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Fig. 3. Techniques for synchronizing, 
gating. or modulating the basic circuit. 

bias developed across R, and the plate 
current through this tube starts to 
drop. This, in turn, reduces the bias 
across R,, acting as a positive -going 
signal when applied to the grid of V, 
through resistor R:,, and allowing V, 
to conduct. V, is rapidly reduced to a 
non -conducting state and he'd in this 
state by the heavy charge on C.. As V, 
starts to conduct, C. is discharged 
through R,, cathode resistor R. and the 
plate- cathode circuit of V,. As soon as 
the charge on C, has dropped sufficient- 
ly to permit V, to start conducting 
again, V, is again switched back to a 
non -conducting state and the action is 
repeated. As in the plate -coupled mul- 

ti- vibrator, the repetition rate depends 
on the time constants of the RC cir- 
cuits. 

The Series Multivibrator 
The operation of the plate -coupled 

and cathode- coupled multivibrators has 
been discussed in detail as background 
for a discussion of the circuit shown 
in Fig. 2. Both of the multivibrator 
circuits shown in Fig. 1 have one com- 
mon characteristic, the tubes making 
up each circuit (V, and V,) are essen- 
tially in parallel across the "B" sup- 
ply. In the circuit shown in Fig. 2. on 
the other han I. the tubes are in s^rfes 
across the "B" voltage source. 

Just as the multivibrator circuits 
shown in Fig. 1 are basically two -stage 
amplifiers. the series multivibrator of 
Fig. 2 is basically a cathode-followcr 
capacitively- coupled to a groundcd- 
grid amplifier, with direct- couplin; 
hack between the two circuits. V. 
is the cathode -follower and V, the 
grounded -grid amplifier. R. serves both 
as the cathode load resistor for V. 
and as the plate load resistor for the 
grounded -grid stage V,,. R, serves as 
the cathode input resistor for V,. C, 
couples the output of the cathode -fol- 
lower V, to the input of the grounded - 
grid amplifier V,. The grid of V, is 
connected directly to the output of V,. 
Since R, serves a dual function and 
direct -coupling is used between stages, 
a minimum of components is required 
for operation. 

In operation, when "B" voltage is 
applied to the circuit. V, conducts first, 
charging C, through R, and its plate - 
cathode circuit. But V., cannot con- 
duct until C, is charged, for there is 
no plate- cathode voltage applied to 
this tube until a charge builds up on 
the capacitor. In addition, while C, is 
charging, the rush of charging current 
through R, develops a heavy bias 
which keeps V, cut off. Once C, is 
fully charged, V, stops conducting. for 
C. then acts as an open circuit, remov- 
ing the plate- cathode voltage of V,. 
With the cessation of current flow 
through R,,, the bias on V., drops to 
zero, permitting this tube to conduct. 
V, then conducts heavily, discharging 
C. through R, and its plate -cathode 

Fig. 4. Four modifications of the series multivibrator circuit. (A) to obtain a 
saw -tooth current, (B) a "two- terminal" oscillator, (C) an RC sine -wave oscil- 
lator, and (D) to obtain a saw -tooth voltage. Waveforms are given in Fig. 6. 
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circuit. While V, is conducting. V, is 
held cut off by the bias developed 
across its cathode resistor R, as a re- 
sult of the discharge current flow. 
Once C, is discharged, V, stops con- 
ducting, for there is no longer plate - 
cathode voltage applied to this tube. 
Simultaneously, the cut -off bias ap- 
plied to V, has dropped to zero with 
the cessation of the discharge current 
through R,, and V, is free to conduct 
again, recharging C.. The action con- 
tinues in this fashion, with C. being 
charged through V, and R_ and dis- 
charged through V, and R,. 

The charging time constant depends 
on the value of R, and on the plate - 
cathode resistance of V,, along with 
the value of C.. The discharge time 
constant depends on the value of R., 
on the plate- cathode resistance of V,. 
and on C,. The repetition rate de- 
pends on all of these values. In gen- 
eral, as R,, R,, or C, is made smaller, 
the operating frequency increases and 
rice rer..a. If RI egt-als R,, and simi- 
lar tubes are used for V. and V,, the 
output signal will be symmetrical, that 
is, the positive -going and negative - 
going half cycles of the signal will be 
of equal time duration. If R, and R, 
are not equal, the output signal will 
be non -symmetrical, and give a series 
of positive- or negative -going pulses. 

Typical waveform patterns, such as 
are encountered in practical circuits, 
are given in Fig. 5, with patterns 1, 
2, 3, and 4, showing the waveforms 
obtained at "A" in Fig. 2 under vary- 
ing conditions, and patterns 5, 6, 7, 
and 8 showing the waveforms ob- 
tained at "B" (Fig. 2) under similar 
conditions. 

Patterns 1 and 5 were obtained 
with a 6SN7 tube used for V, and V,, 
with R, = R, = 6800 ohms, with C, _ 
0.05 pfd., and "B plus" at 200 volts. 
The repetition rate was measured at 
330 cps. 

Unlike some other types of multi - 
vibrator circuits, the series multi - 
vibrator operates equally well with 
gas triodes (thyratrons) as well as 
high vacuum tubes. The remainder of 
the patterns shown in Fig. 5 were ob- 
tained with type 884 gas triodes sub- 
stituted for the 6SN7 vacuum tube, 
with the plate voltage remaining at 
200 volts. Patterns 2 and 6 were ob- 
tained with the same component 
values outlined above, but the repeti- 
tion rate had jumped to 700 cps. Pat- 
terns 3 and 7 show the waveforms 
obtained when R, and R, are made 
unequal, with R, having the smaller 
value (R,= 1500 ohms, R, = 6800 
ohms, C, = 0.05 pfd.); the repetition 
rate is 1200 cos. Patterns 4 and 8 
show the waveforms obtained when R, 
has the smaller value (R,= 6800 
ohms, R,-= 1500 ohms, C, = 0.05 pfd.) ; 

the repetition frequency was measured 
at 1050 cps. The difference between 
the two frequencies obtained as the 
values of R, and R, were interchanged 
is due partially to differences in the 
tubes used. 

The author made no attempt to de- 
termine the practical limitations on 
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maximum and minimum frequency of 
operation. However, the limits appear 
to be quite wide. Oscillation was ob- 
tained from less than 1 cps to several 
hundred kc. without difficulty, and 
using standard tubes and components. 

Circuit Modifications 
The series multivibrator may serve 

as a basic circuit for an almost infinite 
variety of modifications. depending on 
the needs and requirements of the in- 
dividual designer. The author has per- 
sonally checked out over thirty modi- 
fications of the basic circuit, and 
sketched at least thirty more for theo- 
retical examination. Obviously, space 
limitations prevent listing all of the 
possible variations here. However, 
four of the more interesting circuit 
variations are given in Fig. 4. with the 
corresponding waveform patterns 
shown in Fig. 6. 

In the circuit shown in Fig. 4A, the 
lower resistance has been replaced 
with an inductance choke L,. The 
small circled numbers show the corre- 
sponding waveform patterns in Fig. 6. 
Pattern 9 is the current waveform 
through the inductance, not the signal 
at ground. Circuit values used were as 
follows: V, and V.,- 6SN7GT; R, -4700 
ohms; Cr- 0.02 pfd.; L, -30 mhy.; "B 
plus " -200 volts; repetition rate--9 kc. 

In the circuit shown in Fig. 4B, the 
coupling capacitor has been replaced 
by a series -tuned circuit, L, -C,. Again. 
the small circled numbers show the 
corresponding waveform patterns in 
Fig. 6. Circuit values used were as 
follows: V, and V_ 6SN7GT; R, = R. 
= 470 ohms; C, -0.05 pfd.; L. -30 
mhy.; "B plus" -250 volts; repetition 
rate -12.8 kc. 

The circuit shown in Fig. 4C should 
be extremely interesting to experi- 
menters and designers, for it is one of 
the simplest RC oscillator circuits 
capable of giving a sine -wave output. 
Further, it delivers a sine wave from 
a low impedance source, and produces 
a sine -wave signal that may be syn- 
chronized or "locked -in" with an ex- 
ternal signal. More about synchroniza- 
tion later. The sine -wave oscillator 
differs from the basic series multi - 
vibrator by the addition of only two 
components; plate resistor R, in se- 
ries with V., and capacitor C., used to 
couple the two plate circuits together. 
As before, the small circled numbers 
given in Fig. 4C correspond to the 
waveform patterns given in Fig. 6. 

Fig. 5. Waveform patterns in the basic 
circuit of Fig. 2. See text for full details. 

Note that sine waves are obtained at 
both high impedance (3) and low im- 
pedance (7) points. Circuit values used 
to obtain the waveform patterns 
shown are as follows: V, and V.- 
6SN7GT; R.- 12.000 ohms; R_ = R, _ 
3300 ohms; C, = 0.02 pfd.; C. _ .05 
pfd.; "B" plus --250 volts; operating 
frequency- 400 cps. 

If the added capacitor (C.) is re- 
turned to ground rather than to the 
plate of V., the circuit shown in Fig. 
4D results. With proper component 
values. this circuit is capable of deliv- 
ering a linear saw -tooth output signal, 
as shown at 14) in Fig. 6. A narrow 
positive -going pulse appears across R. 
as shown at 181 in Figs. 4D and 6. The 
patterns shown were obtained with 
component values as follows: V, and 
V_ -6SN7GT; R.- 47.000 ohms: R.- 
10,000 ohms; R:, -680 ohms; C- 0.05 
pfd.; C -0.1 pfd.; "B plus " --250 volts; 
operating frequency-620 cps. 

Any of the circuits described may be 
"locked in" or synchronized with an 
external signal by applying the signal 
to the grid of either V, or V,. To ac- 
complish this, a grid resistor is insert- 
ed as shown in F:g. 3. R. and R. are 
the grid resistors. For most applica- 
tions, only one resistor is used, gen- 
erally the lower one (R. t. The grids 
may also be used for many other ap- 
plications; for inserting one or more 
modulation signals. for applying a d.c. 
voltage to obtain monostable opera- 
tion, for keying, or for general con- 
trol. Either, or both. grids may be 
used, depending on the requirements 
of the individual designer. 

The possible applications of the se- 

ries multivibrator and its modifica- 
tions, like the modifications them- 
selves, are almost too numerous to 
mention. The experimenter who wants 
to try this versatile oscillator in prac- 
tical circuits will find numerous ap- 
plications for the circuits shown. The 
modifications shown in Fig. 4 were de- 
liberately selected with this thought 
in mind. 

Referring again to Fig. 4A, this cir- 
cuit delivers a saw -tooth current 
through an inductance coil. A little 
imagination will show the possibilities 
of this circuit as a sweep generator 
for a television receiver, for it is 
capable of driving a deflection yoke 
directly without a special output 
transformer. It may be synchronized 
with the horizontal or vertical TV 
sync pulses by applying them to either 
grid. see Fig. 3. Of course, to be used 
in this application, the tubes, yoke. 
and other components must all be 

chosen with the specific application in 
mind. A certain amount of engineer- 
ing will be required. However, it is 

iContinued on page 143) 

Fig. 6. Waveform patterns in the modified circuits of Fig. 4. Refer to article. 
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High quality equipment performance can prove disappointing 

if the various system components don't work together right. 

By HERMAN BURSTEIN 

HE purchase of high -fidelity com- 
ponents does not necessarily assure 
a high -fidelity system. The tuner, 

cartridge, turntable, preamplifier, am- 
plifier, etc., may, individually, check 
out excellent with respect to distor- 
tion. frequency response. signal -to- 
noise ratio. and other specifications. 
But put together improperly. they 
may produce sound less edifying than 
a commercial console which winds up 
in a $10 speaker. 

Improper matching of components 
has brought some audiophiles more 
frustration than pleasure. and un- 
justified regrets over their choice of 
components. Quite possibly, among 
these audiophiles is the individual 
who is forever trading in his ampli- 
fier, speaker, or other component in a 
fruitless search for satisfaction. 

With proper matching, each unit in 
a sound chain should drive the follow- 
ing unit hard enough to provide a high 
signal -to -noise ratio. but not so hard 
as to cause overload and consequent 
distortion. 

Assume we are dealing with compo- 
nents that have the following speci- 
fications: 

FM Tuner: Three volts output and l'; IM distortion at full modulation 
on strong stations. 

Tupe Recorder: A .5 volt output at 
0 reading on the vu meter. 

Phono Cartridges: Magnetic, 30 mil- 
livolts rated output and ceramic, .5 
volt rated output. 

Preamplifier: Twenty db gain on 
tuner input. One per -cent IM distor- 
68 

Hon at 2 volts output. 2'; at 3 volts, 
5'; at 5 volts, and rising more rapidly 
thereafter. The preamp may be in- 
tegrated with the power amplifier in 
one chassis. 

Power Amplifier: Twenty watts out- 
put at l'. IM distortion for 1 volt 
input. 

Tuner Input to Preamp 
It is obvious that feeding the full 

tuner output of 3 volts to the first 
stage of the preamplifier would badly 
overload it. On the basis of 20 db gain, 
3 volts input to the preamp would re- 
sult in 30 volts output, assuming that 
the clipping level has not been 
reached. Distortion world be exces- 
sive. 

Input level -set potentiometers are a 
common. though not universal, fea- 
ture of preamplifiers. If the pream- 
plifier in question has a level set al 
the tuner jack, its arm should be po- 
sitioned so that input to the first 
stage of the preamplifier does not ex- 
'eed .2 volt if l'; maximum IM dis- 
tortion is desired. The simplest way 
of making this adjustment would be 
to feed in a signal of 3 volts and move 
the level -set arm until the preampli- 
fier output measures 2 volts. This, of 
course, assumes that the preamplifier 
lives up to its distortion specifications. 
A meticulous high -fidelity installation 
procedure would first subject the pre- 
amplifier to various tests, including 
one for IM distortion. 

If the preamplifier has no input 
level -set, it would be necessary to use 

the tuner's volume control to reduce 
the signal to the point where it does 
not overload the preamplifier. Once 
found, the correct position of the con - 
trol should be marked for future ref- 
erence. If the tuner possesses fairly 
low output impedance, nowadays quite 
commonly provided by a cathode fol- 
lower. there should be no further 
problems. However. older or less ex- 
pensive tuners frequently have a high 
impedance output, typically a 500,000 
ohm or 1 megohm potentiometer. 
When the pot is somewhere in mid - 
position, high- frequency losses may 
occur due to cable and stray capac- 
itance. This is illustrated in Fig. 1, 
which assumes that the arm is posi- 
tioned so that the resistance above 
the arm (R) is 300,000 ohms and the 
resistance below it tR,J is 200,000 
ohms. Thus R., and C, form a frequen- 
cy- discriminating voltage divider in 
the audio range when the reactance of 
C_ is smaller than the resistance of 
both R., and R,.. This condition is met 
at mid -position settings of the pot if 
(', is not much smaller than 50 µµtd., 
which is likely to be the case. 

One solution to the problem of high- 
frequency loss is to compensate it by 
means of the preamp treble control. 
Another is to keep the tuner gain con- 
trol at maximum and mount a voltage 
divider made of two resistors at the 
preamp tuner jack. The total value of 
t he resistors should be about 500,000 
ohms. 

Recorder Input to Preamp 

As previously stated, the tape re- 
corder is assumed to produce .5 volt 
when the vu meter reads 0. However, 
on sharp peaks, where the vu pointer 
action is relatively slow, the voltage 
may well be about 10 db higher, or 
1.5 volts. To check this, one may mon- 
itor tape recorder output on a cali- 
brated scope. If peak output is ac- 
tually 1.5 volts, the level -set, if any, at 
the preamp 's tape input jack, should 
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be adjusted so that with a 1.5 volt 
signal fed into this jack the preamp 
produces 2 volts output. As in the 
case of a tuner, if there is no level -set, 
the volume control of the tape re- 
corder has to be used for signal reduc- 
tion, and its correct position noted; or 
else a voltage attenuator may be 
mounted at the preamp input jack 
designated for the tape recorder. 

Phono Inputs to Preamp 

Some, but not all, preamplifiers ac- 
commodate high -level as well as low - 
level magnetic cartridges. Inasmuch 
as certain magnetic cartridges, like 
the one assumed for the present dis- 
cussion, produce as much as 30 to 50 
millivolts when played on a disc re- 
corded at "standard level" (explained 
later), a preamplifier with a magnetic 
phono input designed for low -level 
cartridges may easily overload. In 
fact, overload may take place even 
with a low -level cartridge if the pre - 
amp is not well designed. When the 
output of a cartridge is stated, it 
usually has reference to 1000 cycles at 
the standard recording level. which is 
that produced by a cutting stylus 
traveling at peak velocity of 7 centi- 
meters per second. On modern LP 
discs, however, peak recording level is 
about 10 db higher than the standard 
reference level, so that a cartridge 
rated at 10 millivolts may be turning 
out 30 millivolts, which in some pre- 
amplifiers may cause overload. 

To prevent this, the load resistor 
which should be present at the mag- 
netic phono input, typical values are 
27,000 and 47,000 ohms, may be re- 
placed by two resistors having ap- 
proximately the same total value and 
forming a properly proportioned volt- 
age divider, as illustrated in Fig. 2. 

Recent developments in ceramic and 
crystal cartridges have brought on the 
market several brands well suited to 
high -fidelity use and designed to be 
fed directly into a high level input, 
such as one intended for a tuner. No 
preamplification is required and no 
equalization is necessary other than 
use of a correct load resistance on the 
order of 1 to 3 megohms, depending 
upon the particular brand of cartridge. 
Typically, such pickups are rated to 
produce about .5 volt at the standard 
reference level. But on peaks these 
cartridges may turn out about 1.5 
volts. Consequently it is necessary to 
bear in mind an input of 1.5 volts in 
making any adjustment required to 
prevent overload. For the particular 
preamplifier being discussed here, with 
20 db gain and an output of 2 volts at 
1% IM distortion, it is necessary to 
reduce input level to .2 volt. 

When dealing with ceramic (and 
crystal) pickups, input level reduction 
cannot be accomplished by means of 
the usual 500,000 ohm level -set pot 
because the required load resistance 
may be as high as 3 megohms. On the 
other hand, it is not satisfactory to 
substitute a 3 megohm pot because at 
this high resistance, stray capacitance 
may well produce high- frequency 
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losses as discussed in connection with 
Fig. 1. 

The correct means of reducing sig- 
nal output from a ceramic (or crystal) 
pickup is to mount across it a capaci- 
tor of suitable value, as shown in Fig. 
3. Thus the cartridge capacitance, C. 
is, in effect, one leg of a voltage di- 
vider, while C. and C. form the other 
leg. At the same time the load resis- 
tor, R., should be reduced so that the 
time constant R.(C. -}- C. + C.) re- 
mains the same as when the time con- 
stant is composed of just 'MCI + C-_l. 
Cartridge capacitance and required 
load resistance can be obtained from 
the manufacturer, and C. can be 
measured or reasonably estimated at 
about 100 ppfd. When added capaci- 
tance is used to reduce output, failure 
to reduce the load resistor will result 
in excessive bass response. 

Preamp Input fo Amplifier 
It will be recalled that for illustra- 

tive purposes we are dealing with a 
power amplifier which can be driven 
to 20 watts by 1 volt input. However, 
the preamplifier in the illustration is 
assumed to turn out 2 volts on peaks, 
which would drive the amplifier use- 
lessly far beyond its rated output. In 
a power amplifier, distortion usually 
rises rapidly after rated power has 
been reached. 

Two procedures can be followed to 
reduce the excessive signal input to 
the power amplifier: (1) Back down 
on the preamp input level -set (or 
other means adopted for reducing in- 
put to the preamp); (2) reduce gain 
at the input to the power amplifier 
by means of the gain control found 
in most such amplifiers. 

The latter course, backing down on 
the power amplifier input control, is 
usually preferable. for it also cuts 
down the noise from stages that fol- 
low the preamp's volume control. In 
most preamplifiers this control comes 
after an early stage of amplification. 
Usually it is not placed at the output 
because of high -frequency losses due 
to cable capacitance (although in at 
least one preamplifier the volume con- 
trol has been so located without detri- 
ment through the use of feedback). 
Consequently, noise generated after 
the preamp volume control is repro- 
duced by the power amplifier. 

It may be noted that the combina- 
tion preamplifier -power amplifier of- 
ten has an advantage over separate 
units in that it usually places the 
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Fig. 1. A frequency- discriminating volt- 
age divider. See discussion in text. 

Fig. 2. Attenuation of magnetic cartridge 
signal. (A) with original load resistor. 
and 03) with voltage- dividing resistors. 

CI TC2 TCS 

CI -CARTRIDGE CAPACITANCE 
C2 -CABLE PLUS STRAT CAPACITANCE 
CJ -SHUN CAPACITOR 
RI -LOAD RESISTOR 

R I 

Fig. 3. The electrical load of a piezo- 
electric cartridge. Refer to the article. 

volume control after those stages 
which correspond to a preamplifier, as 
shown in Fig. 4. Thus such a unit may 
operate with a better signal -to -noise 
ratio than two separate components if 
the preamplifier's gain control is at an 
early stage. 

To adjust the power amplifier input 
level a signal of 2 volts may be fed in, 
meanwhile measuring output wattage. 
In most home installations, it will be 
found that the maximum rated power 
is well in excess of actual needs. If 
so, it is advisable to further reduce 
the power amplifier input level setting 
so that maximum position of the pre - 
amp gain control corresponds to the 
greatest volume that will ever be de- 
sired. This will further reduce any 
remaining audio noise produced by 
the preamplifier, as well as protect the 
ear and speaker from possible damage. 

Matching Speakers 

Where a two -, three -, or four -way 
system is used instead of a single 
speaker, it is important to match the 

(Continued on page 164) 

Fig. 4. Block diagram of a typical combination preamp and power amplifier. 
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in P 

Chassis 

Fig. 1. Unless this set was laid face 
down, it was an almost impossible job 
to remove the CRT from the cabinet. un- 
less you happened to have three hands. 

Sometimes taking a chassis out of its cabinet is easy, 

but with some types of chassis, there can be problems. 

pLULLING an Admiral TV chassis is 
usually easy, but about a month 
ago I ran into a special case. It was 

a 14" three -way combination with one 
symptom -a loud low -frequency hum 
on all settings of the volume control. 
The usual tube checking and touch -up 
adjustments did no good, so I decided 
to pull the chassis. 

By the numbers I proceeded: 
1. Pried the knobs off with my 

fingertips. 
2. Pulled off the many -pinned pow- 

er plug that went from the TV chassis 
to the radio and phono sections. 

3. Took out the two -prong speaker 
lead. 

4. Removed a phono plug that came 
through the sidewall between the TV 
and radio, and ended up in front of 
the audio output tube. 

5. Removed the four bolts that se- 
cured the chassis to the cabinet floor. 

The chassis was ready to emerge. 
Most Admiral TV's are put together in 
one neat package, chassis and picture 
tube firmly mounted together. I looked 
at the speaker to see if I had to pull it 
too (if there is anything else but a 
straight PM speaker we take it along). 
This one, though ten -inch, was just a 
PM, so I left it. 

On the bench, I turned on the set 
and attached my test speaker. Lo and 
behold, the hum was gone. I tapped 
and checked for two days to no avail. 
I decided that the Admiral speaker 
must be defective, so I went back for 
it. When I connected this speaker to 
the TV set, the hum appeared. I or- 
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dered a new ten -inch speaker and in- 
stalled it. My ears then received a 
shock. The hum sounded off on the 
new speaker too. 

I checked the TV set again and this 
time I found an open 20 pfd. filter ca- 
pacitor in the screen circuit of the 
audio output tube. It was not filtering 
out 120 -cycle hum; a new capacitor 
filtered out the hum. The 120 -cycle 
hum was reproduced on the ten -inch 
speaker but my four -inch test speaker 
wouldn't respond that low. I added a 
footnote to our rule on pulling PM 
speakers. "If there is any sound trou- 
ble, the speaker must be pulled, no 
matter what kind it is." 

With literally thousands of different 
makes and models of TV sets, all meth- 
ods for actually seating a TV chas- 
sis in a cabinet have been thought of 
and done. To set up some definite 
rules on pulling chassis would he dif- 
ficult. Fortunately though, TV chassis 
do fall into some physical patterns. 
There is the one -piece package, the 
piecemeal type that has sections of 
chassis all over the cabinet, the two - 
part set where only the chassis and 
CRT are separated, and the newer 
doughnut type where the chassis is 
wrapped around the picture tube neck. 

Some rules can be set for removing 
each of these various types of chassis 
from their cabinets, but you'll still 
run into new editions of little work 
stoppers such as: the Allen -head se- 
curing screws in the knobs of some 
Du Mont, Stromberg- Carlson, Crosley, 
Magnavox, and Muntz sets; the hard- 
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to -see Sylvania "Halolight" plug; the 
loose CRT mounting on some Muntz, 
Artone, and Bendix sets; and the Phil - 
lips-head bolt for securing the vertical 
chassis, hidden behind the channel 
selector in the newer Motorola re- 
ceivers. 

Piecemeal Type 

Philco has produced quite a few 
models that fit into the "piecemeal" 
category. I'll never forget the first 
time I ran into one. I entered a lavish 
home. The 17" TV was sitting in the 
corner of a big living room on top of 
lush wall -to -wall carpeting. 

Due to a defective CRT, the bright- 
ness could not be varied. I decided to 
change the 17BP4 right there. I laid 
newspaper down on the area I was 
going to occupy and went to work: 

1. I removed the knobs. 
2. I removed the octal yoke plug 

from atop the high -voltage cage. 
3. I removed the 12 -pin power plug 

from the power chassis. 
4. I took off the CRT cap plug. 
5. I pulled out the five -pin black 

cable plug from the socket labeled 
"volume control" in the left hand 
chassis. 

6. I removed the picture tube well 
plug and touched it to the chassis 
(Fig. 2). 

7. I took the pilot bulb holder out 
of its spring clip on the cabinet above 
the channel selector. 

8. I removed eight li -inch hex -head 
bolts that fastened the two chassis 
onto the cabinet floor. 

The two chassis slid out easily. I 
placed them nearby on newspapers 
and looked at the picture tube mount- 
ing. The heavy CRT yoke and focus 
coil were in one neat assembly that 
hung from four bolts mounted on the 
four corners of the picture tube mask 
and the cabinet. On the neck end of 
the tube a couple of metal arms ran 
from the focus coil to the cabinet 
walls. To free these two arms required 
the removal of four ?á -inch hex -head 
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screws. Then, to remove the yoke and 
focus coil assembly, I laid the cabinet 
face down onto the newspapers on the 
thick rug. I removed the four r/2 -inch 
nuts from the four corner bolts and 
lifted the entire CRT assembly up and 
out. 

I then loosened the yoke and focus 
coil assembly, and slid it off the bad 
tube and onto the new one, carefully 
positioning the anode well. Then I re- 
traced my steps one by one. I turned 
on the set and got the strangest com- 
bination of symptoms imaginable. 

I checked and double checked all 
the plugs and connections until I 
found my error. The ' volume control" 
plug was in the wrong socket. In ad- 
dition to its own socket, it unfortu- 
nately fits perfectly into a nearby video 
test socket. I plugged it into the cor- 
rect socket and put a piece of tape 
over the test socket, so that such a 
mistake couldn't happen again. From 
there on, with a few adjustments, the 
picture came on brilliantly. 

The trouble experienced with this 
set does not mean that such trouble 
can be expected with all chassis of 
the piecemeal variety. But, don't be 
alarmed if you do run into such a 
situation. Merely make certain that 
you reconnect all the interconnecting 
cables correctly. 

Two -Part Chassis 

The majority of RCA receivers use 
two -part chassis. However, the yoke 
and focus coil are not part of the CRT 
assembly as in the Philco. The CRT is 
strapped to the cabinet and then the 
yoke and focus coil are added by 
themselves. This system does make 
for easier chassis pulling, because 
you can leave the CRT in the cabinet, 
if you're sure that it's good. But when 
the picture tube has to come out the 
job gets messy. 

One 21" RCA set serviced recently 
had a classic case of keystoning. As- 
suming that the yoke was defective, 
I proceeded to remove it. This entailed 
the following steps: 

1. The back of the set was removed. 
2. The tuner antenna lead, which 

clipped onto the back, was slipped off. 
3. The yoke and focus coil assem- 

bly is mounted onto the metal strap- 
ping holding the CRT with four %- 
inch self- tapping screws. Out they 
came. 

4. The CRT cap came off. 
5. The ion trap was removed. 
6. The octal yoke plug from the 

high -voltage cage was unplugged. 
7. The yoke and focus coil assembly 

was slid off the neck of the CRT. 
8. The three spring -loaded Phil- 

lips -head bolts that kept the focus coil 
attached to the yoke, were taken off. 

9. The yoke wing nut was un- 
screwed and the yoke was free. 

10. A new yoke was installed, all 
steps were retraced, and the picture 
spread out nicely. 

Vertical Chassis 

The majority of the doughnut -type 
vertical chassis are a snap to handle. 
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I serviced a 24" Mintz not long ago 
which had a shrinking picture after 
a few minutes of ideal performance. 
Also, the set required a new 25AX4 
damper tube every few weeks. I de- 
cided to pull it. After removing the 
back and knobs (located on the side 
of the chassis), I took out the six 
bolts which held the bottom lip of the 
metal cabinet to the floor of the cab- 
inet. The metal cabinet came off the 
chassis like a box top, and there sat 
the entire chassis mounted on a 
wooden board. The set was easy to 
carry without its cubical covering. In 
the shop I found that the screen grid 
resistor of the 12BQ6 had decreased 
in value. A new resistor restored nor- 
mal performance. The installation of 
the chassis was as easy as the pulling. 

A few of the vertical chassis re- 
ceivers, however, are as hard to get 
at as any of the multi- section sets. 
For example, try changing a fuse in 
a 14" G -E portable. 

I was called out to a golf driving 
range to repair a 14" G -E portable. It 
had lost everything; sound, picture, 
and raster. Even though none of the 
tubes was lit, they all checked good. 
I looked for the fuse. The tube dia- 
gram showed one, but it was on the 
other side of the vertical chassis, not 
on the tube side. I had to pull out the 
chassis to change the fuse. This was 
not as simple as it may sound. This is 
what it entailed: 

1. The knobs were removed. 
2. The Phillips -head screw that at- 

tached the rear of the portable's han- 
dle through the metal cabinet to the 
chassis was removed. 

3. The picture tube cap plug was 
detached. 

Fig. 2. Six intercon- 
necting cables had to 
be unplugged before 
this chassis could be 
removed from the 
cabinet and they all 
had to be plugged 
back into the correct 
sockets when the 
job was finished. 

4. Two bolts were removed from 
the cabinet floor, loosening the chassis. 

5. The ion trap was taken off the 
CRT neck. 

6. The wing nut holding the brass 
retainer ring that kept the yoke on 
tight was removed. 

7. The yoke was slid back on the 
CRT neck. 

8. The speaker was taken off its 
mounting. 

9. Then by slipping and scraping, 
the chassis, yoke, and speaker were 
moved most of the way out of the 
cabinet. 

10. The high -voltage anode lead was 
pulled out. 

11. The chassis and its various ap- 
purtenances were removed from the 
cabinet. 

Now I was able to replace the fuse. 
Even this was ticklish. The fuse, a 
pigtail, was soldered flush against its 
mounting. I had to cut away some of 
the insulation on a fuse holder to 
mount it in place with a good fuse. 
All that was left was to put the chas- 
sis back together. 

Chassis pulling has its complica- 
tions but if you take your time and 
make all of your moves thoughtfully 
you will avoid any obvious troubles. 
If you have sound troubles don't leave 
speakers. If you come across a set 
that has wires and plugs all over the 
place, it won't hurt to make a few 
notes of what goes where. using wire 
color and plug sizes as designations. 
Be sure that you have a complete set 
of the proper tools on hand with you 
at all times. If you run into a chassis 
that looks impossible to remove just 
remember that whatever went into 
that cabinet must come out. 
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High fidelity 
Multi- channel Speakers 

By H. A. HARTLEY 
Audio Consultant 

THE term "multi- channel spcakcrs' 
as I am using it in this article 
means loudspeaker systems consist- 

ing of two or more units whose elec- 
trical performances are separated by 
some sort of filter circuit; the separate 
units may be entirely separate speak- 
ers or mounted in a true or partial 
coaxial manner. They may be baffle 
mounted or horn loaded or a mixture 
of these general types. In an earlier 
part I have mentioned that one school 
of thought is opposed to this principle 
of speakers dealing with only part of 
the audio spectrum, and it is impor- 
tant that the validity of these objec- 
tions be considered in an unbiased 
manner. 

First is the case of systems wherein 
the component speakers are construct- 
ed from different materials. such as a 
woofer with a paper cone and a tweet- 
er with an aluminum cone. It is, of 
course, well known that materials 
capable of emitting sounds impart 
their own particular coloration to the 
music, such as wooden and metallic 
wind instruments and organ pipes. It 
is undesirable for a loudspeaker to im- 
part any coloration to the reproduc- 
tion at all, since it is a transducer, 
not an originator of sounds. In the 
absolute sense, therefore, it is impos- 
sible for a speaker with a metallic dia- 
phragm to have exactly the same 
sound as a speaker with a paper cone 
and, in practice, it is quite difficult to 
make two such disparate speakers 
sound alike at any frequency. The use 
of the dividing network, which keeps 
the bass in the woofer and the treble 
in the tweeter, tends to mask this fun- 
damental difference between the two 
sorts of coloration, but it certainly 
does not get rid of it. 

Now, any speaker has over -all col- 
oration of the reproduced music. A 
musically trained ear can tell at once 
if what he is hearing is the original 
performance or a reproduction of it. If 
there is no measurable distortion in 
the reproducing equipment, there is 
still the coloration by the diaphragm 
material. This need not be a matter 
of great concern for the human ear is 
an adaptable sort of device, and with- 
in a few minutes will accommodate 
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itself to this subtle distortion and ig- 
nore it, but only if it is constant. A 
two -way speaker system consisting of 
disparate diaphragms cannot maintain 
constant coloration over the whole fre- 
quency range. 

Every musical instrument emits a 
fundamental frequency and a series of 
harmonics, ranging from the compara- 
tively simple waveform of the flute to 
the highly complex acoustic output of 
the oboe (to take only the woodwind 
section of the orchestral. Depending 
on the frequency of the original instru- 
mental note and the crossover frequen- 
cy of the two -way speaker, the fun- 
damental and the first two or three 
harmonics will be reproduced by the 
woofer and the rest of the harmonic 
range by the tweeter. At a higher fre- 
quency perhaps the whole gamut of 
fundamental and harmonics will be re- 
produced only by the tweeter. It fol- 
lows that the characteristics of the re- 
produced note will vary with frequency, 
simply due to the different colorations 
of the woofer and tweeter diaphragms, 
and a sensitive ear will not like it. 

What I have just written cannot be 
proved in a scientific sense and a con- 
vincing argument could, no doubt, be 
made for a quite different point of view. 
Why should paper be a better dia- 
phragm material than aluminum? The 
instruments of the orchestra do not 
contain either paper or aluminum in 
their sound producing parts, so a trans- 
ducer using either of these materials 
will not reproduce with absolute pre- 
cision. That I have already admitted. 
But is there any reason why both units 
should not be fitted with aluminum dia- 
phragms ? 

The designer's decision can only be 
based on what he hears or thinks he 
hears. If we admit that a speaker can- 

not be entirely designed by mathe- 
matics and scientific know -how, then 
the designer must either be a musical 
expert himself or get the opinion of 
some musical expert to listen to his 
various prototypes and state which one 
is the nearest approach to the original 
sound, the original sound being there 
also for immediate changeover com- 
parison. When I did my basic research 
many years ago, the considered opinion 
of the experts I hired was that paper 
seemed to impart less coloration than 
other materials. And, as I have pointed 
out in a previous article, the method of 
imparting a finish to the paper has an 
appreciable effect on the quality of re- 
production. It must be quite obvious to 
discriminating listeners that some 
speakers now on the market must have 
been designed by, at best, purely tech- 
nical methods. I have listened to dem- 
onstrations when the salesman has 
stood seemingly lost in rapt wonder- 
ment at the sound produced by his 
wares, when the sound, in a musical 
sense, was excruciating. When I have 
ventured to point out that it didn't 
sound very good, I would be assailed by 
an avalanche of technical data supposed 
to prove to me that I didn't know good 
reproduction when I heard it. On the 
other hand, a study of the designs of 
the more esteemed manufacturers 
shows a certain similarity in method 
and in this consistency of thought is a 
reluctance to use metallic diaphragms. 

I venture to suggest, therefore, that 
in a multi -channel speaker system it is 
logical to assume that the diaphragms 
should be of similar material and in 
any event not metallic, which every- 
body knows has a ringing quality; our 
diaphragms should be as inert as possi- 
ble. What is just as important is the 
spatial relationship of the two or more 
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Cutaway of Jensen H.222 coaxial. 

F The University Model 6201 unit. 

diaphragms. If you set up two identi- 
cal speakers some distance apart and 
drive them with the same signal you 
will get quite an impressive imitation 
of stereophonic reproduction. It is not 
true stereophony since only one channel 
is used, but the effect is noticeable as 
long as you are not equidistant from 
the two speakers. This effect is most 
noticeable when, if the two speakers 
are in the two corners at the ends of 
one wall, you sit near an adjacent wall. 

The effect is due to the sound from 
one speaker being out -of- phase, to 
some extent, with respect to the other, 
since the sound takes a little longer to 
travel from the more distant speaker. 
The two outputs are combined in the 
human hearing mechanism to create an 
illusion of depth; but the effect will 
only be obtained if the two speakers 
each reproduce the whole frequency 
range. If one of the speakers is a 
tweeter and the other a woofer, all you 
hear are the two separate outputs, the 
treble coming from one corner, the bass 
from the other, no matter where you 
are sitting in the room. 

It follows, therefore, that a tweeter - 
woofer combination must be so dis- 
posed that the two sound sources are 
as close together as possible. Ideally 
they should coincide, which accounts 
for the development of coaxial speak- 
ers. But, as happens over and over 
again in speaker design, one problem 
solved leads to another requiring solu- 
tion, in this case the reaction of one 
unit on the other. I can illustrate this 
by referring to some of my early work 
on two -channel systems. In 1927 I was 
fully aware of the difficulty of making 
one dynamic unit cover the whole fre- 
quency spectrum and considered meth- 
ods of propagating the extreme highs 
from a separate unit; as I also wanted 
some measure of coaxiality I conceived 
the possibility of putting the woofer 
inside the tweeter! This thought was 
not quite so crazy as it seems, for I 
had done quite a lot of work on elec- 
trostatic speakers and they had very 
good treble and poor bass. The larger 
an electrostatic the better it is 
equipped for radiating sound over a 
large front, so I mounted my 10 -inch 
dynamic unit on a baffle, and fixed the 
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electrostatic unit on the front of the 
baffle, with, of course, a hole cut in 
the center to avoid masking the woof- 
er. At other than small inputs to the 
speaker I found that the pressure of 
the sound waves from the woofer de- 
flected the foil of the electrostatic, 
causing modulation of the highs by the 
lows from the woofer. This suggests 
some thought should be given to the 
relative placing of two speakers of 
these types now that electrostatics are 
being re- introduced after a lapse of 
30 years. 

Any loudspeaker in reverse acts as a 
microphone. If sound waves emerge 
from the diaphragm because the voice - 
coil has been actuated by currents, 
then if the diaphragm is moved by ap- 
plied sound waves, movement of the 
voice -coil in the magnetic gap will 
create currents in the voice -coil cir- 
cuit. I found this actually happened 
when I produced by first commercial 
tweeter -woofer combination in 1930. 
which was a 3 -inch dynamic tweeter 
mounted on the same baffle as an 18- 
inch woofer. I ultimately withdrew it 
because I didn't like the sound of it, 
yet quite a number of the hi -fi enthu- 
siasts of those days thought it sounded 
wonderful. 

I believe that the best way of laying 
out a dual -range speaker is to have 
each unit horn loaded, so as to avoid 
interaction between the two units 
(horns being much more directional at 
the sound source), and if the tweeter 
horn can be curved into the mouth of 
the woofer horn, coaxiality is achieved. 
Discussion of this, however, is best left 
until I deal with horn -loaded speakers 
in general in a later article, so we can 
resume our discussion of existing co- 
axial speakers. 

An original and ingenious attempt 
to resolve the problem of maintaining 
similarity of cone material with co- 
axiality is found in the "Duo- Cone" 
principle of H. F. Olson. Fig. 17 shows 
a section of the cone assembly and the 
magnet system. This is a true two - 
unit assembly, for each cone has its 
own voice -coil, but the outer suspen- 
sion of the tweeter cone is cemented to 
the diaphragm of the bass unit, this 
providing some measure of indepen- 
dence of movement. It will be obvious, 
of course, that the movement of the 
bass cone must be transmitted through 
the tweeter cone suspension at low 
frequencies, even if movement of the 
tweeter cone is not transmitted to the 
bass cone at high frequencies (the rel- 
ative mass of the two cones has con- 
siderable bearing on this), unless 
something is done to prevent it. The 
inventor claims that adequate venting 
of the air space behind the small cone 
can reduce this transfer of movement 
to negligible proportions. 

The more popular type of coaxial 
loudspeaker consists of a small horn - 
loaded tweeter built into a normal 
woofer. The Jensen ingeniously uses a 
bored out center pole of the woofer 
unit as the tweeter horn, the tweeter 
field magnet being located behind the 
woofer magnet. The voice -coil of the 

woofer must necessarily be of fairly 
large diameter to provide enough mag- 
netic material in the center pole to 
avoid saturation. The University co- 
axial avoids this difficulty by using a 
special magnet for the woofer which 
completely surrounds the tweeter unit. 
This magnet is an annular casting of 
U- section, the tips of the "U" being in 
the same plane; the inner tip applied 
to its face plate constitutes the center 
pole; the outer tip with its face plate 
represents the normal magnet outer 
pole. It should be realized that it is 
not of any consequence where the 
mass of magnet casting is located; the 
outer casing can be an unmagnetized 
casting or pressing and the magnet 
forms part of the center pole, fitted 
with a separate tip machined to size 
(since high permeability magnets are 
so hard that they can only be ground; 
they are also so brittle that they could 
not be turned even with a diamond 
tool). Alternatively, the magnetic ma- 
terial can be cast in the form of a 
tubular ring, the magnetic circuit 
being completed by an iron or steel 
center pole and round plates back and 
front. The former type of magnet is 
usually called a slug magnet, the lat- 
ter a ring magnet; and there is no per- 
formance difference between the two 
types. Since the slug type magnet is 
virtually screened by the exterior pot, 
waste of flux through stray fields is 
less than with the ring type. The 
University magnet is a combination of 
the slug and ring types. The Jensen 
speaker assumes that the woofer cone 
forms part of the tweeter horn, since 
the curvature of the two sections is 
continuous; the University uses a sep- 
arate horn for the tweeter, and this is 
recognized as a projection within the 
woofer cone. Some makes of speakers 
have this tweeter horn divided into 
cells to achieve dispersion of the high 
frequencies. 

The two speakers just mentioned 
show evidence of careful design and 
manufacture, but it cannot be assumed 
that any speaker with a small trumpet 
sticking out in the middle is neces- 
sarily a good reproducer. My earlier 
suggestion that a speaker's perform- 
ance can be assessed by looking at it 
does not apply to a coaxial of this 
type, since there are unseen factors 
that modify the performance. The 
woofer can be examined by the meth- 
ods I have given, but not the horn - 
loaded tweeter. 

I have explained in an earlier article 

Fig. 17. How the two cones, suspensions, 
and magnets are arranged in the Olsen 
"Duo -Cone" coaxial loudspeaker. See text. 
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Fig. 18. The Klipsch low -distortion divid- 
ing network for use between the output 
stage and the output transformer. Refer 
to article for a discussion on network. 

that a large cone can reproduce quite 
high frequencies by "break -up." This 
term has various usages, so I had bet- 
ter explain what I mean by it. By 
break -up I mean deformation of the 
cone at various applied frequencies. A 
cone is not an infinitely rigid piston 
and, to put it crudely, it bends in 
places when actuated by the voice -coil 
impulses. The cone can node radially 
and axially, and there is wave trans- 
mission along the material of the dia- 
phragm itself. If a light powder, such 
as lycopodium, is sprinkled on the cone 
(face up) and the speaker driven by 
an oscillator feeding an amplifier, pat- 
terns will be developed by the powder. 
These nodal patterns are controlled by 
the material of the cone, its size and 

shape, and the applied frequency. The 
patterns indicate that the cone is bend- 
ing in varying degrees in different 
parts, and the three- dimensional shape 
of the diaphragm at a specific frequen- 
cy is the "piston" moving the air. For 
linear response it is obvious that the 
efficiency of the piston must be con- 
stant, but if part of the energy from 
the voice -coil is dissipated in bending 
the cone that part is not available for 
pushing the air. At the same time, 
small parts of the cone are in motion 
when other parts are not, hence the 
propagation of higher frequencies than 
one would suppose possible. The ac- 
tual movements of the whole dia- 
phragm are very complex and no hard - 
and -fast rule can be laid down, but it 
can be assumed that, in general, it is 
quite a difficult matter to control the 
break -up at frequencies higher than 
about 1500 to 2000 cps. 

If a tweeter is not used to get the 
extreme highs, very special care in de- 
sign is essential for high -fidelity re- 
sults. If a tweeter is used, then there 
is no point in trying to get even me- 
dium highs from the large diaphragm. 
With a tweeter available, the woofer 
can have its cone size increased to 
avoid the need for very free suspen- 
sion at very low frequencies when con- 
siderable power is fed into the speaker. 
This usually calls for a 15 inch cone 
in a high grade unit. Such a cone will 
give a very good output up to about 
1000 cps, but beyond this figure cone 
deformation -break -up-is the deter- 
mining factor and in a large cone this 

Fig. 19. Various dividing networks having attenuations of 6. 12, and 18 db per octave. 
At the crossover frequency, dip in linear response should be between 3 and 4 db. 
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cannot easily be controlled. It was 
generally agreed in the days before 
widespread high fidelity (and you can 
put any construction you like on that 
phrase) that the optimum crossover 
frequency was in the region 800 to 
1000 cps. This opinion was not based 
only on cone properties but took into 
account the impedance characteristics 
of the dividing network. 

The two frequency bands of the in- 
dividual speakers should overlap to 
avoid an abrupt change, and with a 
crossover frequency of 1000 cps the 
tweeter must handle the band from 
about 800 cps to the upper limit. If 
the tweeter is small, its power han- 
dling capacity at even 1000 cps is quite 
limited, even when horn -loaded, so the 
power handling capacity of the woofer 
cannot be used because of the limita- 
tions of the tweeter. This undesirable 
state of affairs has led designers to 
put the crossover frequency much 
higher, even as high as 5000 cps. I 
think it would be fair to say that some 
designers know quite well that this is 
not good practice, but are forced by 
the state of the market to put a limit 
on what the whole system will cost. If 
the market demands a dual concentric 
speaker, the designer can produce it, 
but it is no criticism of the designer 
to say that in the opinion of quite a 
number of qualified engineers the high 
crossover frequency is not the way to 
produce the best possible speaker. 

The best solution to this problem is 
to remove it, by introducing a third 
unit to handle the range from, say, 
1000 to 5000 cps. The small tweeter 
then has no problems of power -han- 
dling, for diaphragm movement above 
5000 cps is almost microscopic; it can 
be designed specifically for what it has 
to do- reproduce the extreme treble. 
A smallish, say 4 or 5 inch. ordinary 
dynamic speaker can be used for the 
range 1000 to 5000 cps. and the woofer 
looks after the bass. Unfortunately 
such an intermediate unit is too large 
to be mounted in a conventional 15- 
inch woofer, so the three -channel 
speaker is most frequently met with 
the intermediate unit mounted by the 
side of the woofer. Assuming compe- 
tent design throughout, it can be 
assumed that a three -channel system 
is better than a dual system because 
the disadvantages of a high crossover 
frequency have been eliminated. Of 
course, it costs more, but if you want 
the best you must pay for it. 

In any multi -channel system, the 
efficiency of each channel must be con- 
stant, otherwise the whole response 
will not be linear. It is auite a tech- 
nical problem to make different types 
of speakers have equal efficiency, so 
steps must be taken to attenuate the 
response of the more efficient unit or 
units by modification of the dividing 
network. The only way the potential 
buyer can satisfy himself on this point 
is to demand a certified over -all re- 
sponse for a fixed input, unless, of 
course, his ears are so well trained 
that he can hear non -linearity. 

(Continued on page 162) 
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FOR THE FIRST TIME 
e - A Co-Channel 

Filter 

that eliminates 

"Venetian Blinds" 

JI:ItIt01.II LINE-OUT© 
The Jerrold Line -Out is a revolutionary co- channel 

filter that electronically "erases" TV co- channel 

"Venetian Blinds ". 

Its principle of operation is new -but simple. 

A twenty db filter in the Jerrold Line -Out unit removes 

the co- channel beat frequency caused by on offset 
carrier of another TV station on the same channel, 
thus eliminating "Venetian Blinds" from the TV screen. 

Two models are available. Model V10 is designed 
for use when the carriers of the co- channel stations 
are offset by 10KC. Model V20 is designed for 20KC 
offset carriers. The Jerrold Line -Out is not effective 
if the co- channel interference is so strong that it 
produces sync instability or picture sliding. 

15.95 LIST 

The Jerrold Line -Out can be installed 
in a matter of minutes. No wires to cut - 
no soldering necessary. Simply remove 
the plug on kinescope, insert the Line -Out 
in series and plug back in. Adjust tuner 
on Line -Out to eliminate "Venetian Blinds" 
-set it and forget it. The Jerrold Line -Out 
does not affect reception of any stations 
when co- channel interference is not present. 

The Lin. -Out is typical of Jerrold's 
continuing research program to improve 
TV reception in fringe areas. 

See Your Jerrold Distributor Today. 

JI:ItltOl.l) CORPORATION 
23rd & Chestnut Streets 

Philadelphia 3, Penna. 
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1 
Service Shop / BY JOHN T. FRYE 

HOLDING OUR OWN 
was working all alone at 

the service bench, and Barney did 
not like to work alone. With Mac, 

his boss, beside him, he could prod 
around in radio and TV chassis all day 
long, happy as a chipmunk, even 
though the two of them did not ex- 
change a dozen sentences an hour; but 
left strictly to himself. he began to 
slow down and feel deserted and 
abused, just as he was doing now. 

Mac was up in the front part of the 
shop cranking postcards through the 
duplicator, and Matilda was address- 
ing them on her typewriter. Barney 
watched them chatting gaily back and 
forth until he could stand it no longer; 
then he laid his solder gun on the 
bench and strode into the office part of 
the shop. 

"What are you two doing that is so 
important ?" he demanded testily. 

"I guess you might say we're trying 
to hold our own," Mac replied with a 
cryptic smile. 

Ignoring this answer, Barney picked 
up one of the cards and began to read 
aloud: 

"Greetings, Valued Customer: For 
no special reason and on no special oc- 
casion, we just want to tell you your 
steady patronage is deeply appreciat- 
ed. While we are naturally always 
eager to secure new business, pleasing 
our old customers, like yourself, comes 
first with us; and we intend to do 
everything in our power to continue 
to merit your loyalty. Cordially, Mac's 
Service Shop." 

"Well, what do you think ?" Mac 
asked. 

"It's OK, I guess, in a kind of corny 
way," Barney admitted grudgingly; 
"but it seems to me that you ought to 
have some sort of business -getter tag 
on the end, something like, 'If your 
radio or TV set is not working per- 
fectly, why not give us a call ?' " 

"Nope!" Mac demurred; "that 
would ruin the whole idea. I want this 
card, that is being mailed only to cus- 
tomers who have called us on at least 
three occasions, to tell them that we 
appreciate the business they have 
given us. It is a 'thank you' note, pure 
76 

and simple, and any solicitation of 
business would destroy the effect I'm 
trying to create." 

"What brought on all this sweetness 
and light ?" 

"Thinking about our service busi- 
ness," Mac said as he perched himself 
on a corner of Matilda's desk. "All at 
once it came to me that we spend a 
lot of time and effort and money try- 
ing to secure new customers; but our 
old customers, who are the real back- 
bone of our business, are more or less 
taken for granted. Oh sure, we send 
them a Christmas greeting that is 
probably overlooked in the shuffle of 
all the other Christmas mail, and we 
try to give all our customers the best 
service we know how to give; but we 
do not make much of an effort to tell 
these loyal ones that we appreciate 
their giving us their electronic repair 
work year after year. This little card 
is the opening gun in my campaign to 
correct that state of affairs." 

"That's nice, but looking at the 
thing purely cold -bloodedly, do you 
think the result will warrant the ex- 
pense of the mailing? If they've stuck 
with us this long, won't they keep 
right on coming back through sheer 
habit ?" 

"It's mighty easy to fall into that 
mental trap," Mac observed. "To be- 
lieve it, though, you have to blind 
yourself to the stiff competition that 
is rapidly rising in the service game 
today. It is only necessary to skim 
through the advertising of our corn- 
petitors to know that already there 
are some pretty smart boys- advertis- 
ing -wise, as well as technically -in the 
radio and TV service business, and 
they are getting smarter all the time. 
Every one of them is out to get new 
customers, but do you know what a 
new customer is to one of our com- 
petitors? It is one of our old custom- 
ers converted!" 

"I suppose that's right," Barney 
said slowly, "although I never thought 
of it quite like that. Now I know what 
you meant by saying we are 'trying to 
hold our own.' But outside of telling 
an old customer you appreciate his 

business and seeing to it that he con- 
tinues to receive good and courteous 
service, what more can you do to hold 
him ?" 

"I've asked myself that question 
pretty often in the past few weeks," 
Mac admitted, "and I've concluded 
that establishing a more personal re- 
lationship with our customers will 
help more than anything else. It is 
one thing we, as a small independent 
shop, can provide that a large service 
organization cannot. And this sort of 
thing is important to a lot of people. 
Business and professional relation- 
ships in general are becoming more 
and more impersonal these days, 
largely because it's believed there's 
no time to take a personal interest in 
the customer; but many customers, 
consciously or unconsciously, miss the 
personal touch. 

"To confess the truth, I do myself. 
I can remember nostalgically when 
the druggist took a deep personal in- 
terest in my case of poison ivy. We 
discussed exactly how I got it and the 
pro's and con's of treatment for a 
good quarter of an hour before he 
finally mixed up his own super -duper 
prescription for me. Now when I go 
in he is so busy selling sun glasses, 
flashlight bulbs, and comic books that 
he barely has time to take my money 
and hand me a prepared lotion from 
the shelf. It's the same way with my 
garage mechanic. A few years back 
I had a car that would fail to start 
about one time in twenty. The me- 
chanic became so interested in locat- 
ing the trouble that he used to call 
me up every morning to see if the car 
started all right that day. Now when 
I have something like that, he shrugs 
his shoulders and says about all he 
can suggest is that I let it go until 
the condition becomes worse and so 
will he easier to find. I no longer have 
any urge to go to that particular drug 
store or that particular garage. I can 
get the same kind of 'impersonal' 
service they provide anywhere." 

"How are we going about creating 
this personal relationship with our 
customers ?" 

"Mostly by taking a genuine inter- 
est in the customer and his problems. 
Before going out on a call, make sure 
you look in the card file and make 
yourself thoroughly familiar with the 
history of our work done for him. Be- 
ing able to mention casually, 'The 
last time I was here you had picture 
but no sound, didn't you ?' will estab- 
lish in his mind that you remember 
his set and its symptoms. That's a 
little thing, but you'd be surprised 
how important it seems to some peo- 
ple. Also we are going to make it an 
inflexible practice to check by tele- 
phone or postcard on every service 
job a few days after it has been com- 
pleted to see if everything is satisfac- 
tory. Finally, we are going to listen 
sympathetically to every one of those 
hardship stories -you know the one 
about the set belonging to a kid they 
are trying to keep in bed with the 

(Continued on page 174) 
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New "Plastic" Magnetic 

Material Developed 

by Westinghouse 
Manganese -bismuth magnets 
resist demagnetization. 
Can be cut with penknife. 

SCIENTISTS of the Westingh ouse Elec- 
tric Corp. have perfected a magnetic 

material that promises to yield more 
powerful new permanent magnets. The 
material is virtually 100 per -cent pure 
manganese -bismuth -or 

Perhaps the greatest advantage of 
MnBi magnets is their unusual resistance 
to demagnetization. Such magnets are 
said to be at least ten times better in this 
respect than most commercial magnets 
available today. This high resistance to 
demagnetization, or high coercive force, 
results in a magnet that would not be 
adverscl' affected by external magnetic 
fields. This would make them especially 
promising for use in electric meters, 
where "stray" magnetism front large 
electrical equipment is likely to be en- 
countered. 

Magnets of manganese- bismuth derive 
many of their unusual properties front 
being powder -type magnets. Each in- 
dividual MnBi particle is itself a tiny 
magnet. The particles are insulated from 
one another by imbedding them in a 
plastic binder, or matrix, which forms 
the body of the magnet and keeps the 
particles separated. 

Such "plastic" magnets can he easily 
drilled, tapped, and cut --even with a 
penknife if a suitable plastic binder is 
selected. This means that expensive 
machining operations can be eliminated; 
magnets can be cast or molded, possibly 
even extruded, into any shape desired. 
What is more, because the plastic binder 
is an electrical insulator, manganese - 
bismuth magnets are nonconductors of 
electricity. -30- 

Highly purified manganese -bismuth bursts 
into fiery "waterfall" when scattered in 
air. Since it catches fire on exposure to 
air, the finely ground powder must be pre- 
pared and processed in inert atmosphere. 

September, 1956 

-.- another 

MALAL °Y 
service -engineered 

product 

You'll go for 

MALLORY GEMS 

- the new plastic 
tubular capacitors 
For replacement of paper tubulars, 
you can't beat new Mallory 
"Gems." Compare these value 
features -yours without premium 
price: 

Locked -in leads can't loosen 
from soldering iron heat or 
vibration. 

Real humidity protection, using 
a high grade mica -filled bakelite 
case, ends possibilities of prema- 
ture shorts. 

Uniform quality of each capaci- 
tor is assured by true- center 
construction, which protects the 
element from damage during 
assembly. 

Try Mallory "Gems" -and you'll 
never settle for less. Get your stock 
now, from your local Mallory 
distributor. 

P. R. MAL LORV It CO. Inc. 

MALLORY 
P. R. MALLORY & CO. Inc, INDIANAPOLIS 6, INDIANA 

Capacitors Cenlrolll 
Vibrators Switches 

Resistors Rectifiers 

Power Supplies Fitters 

Mercury Batteries 
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* Incorporates the 0.5Ira tealtin s required 
Tor color 11: seisteinq. 

A FULL YEAR TO PAY 

5 

REASONS 
WHY 

SEND FOR DETAILS OF HEATH 

TIME- PAYMENT PLAN. 

HEATHKIT ETCHED CIRCUIT, PUSH -PULL 

5" Oscilloscope Kit 
COLOR TV 

The previous Heathkit oscilloscope (Model 0 -10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model 0 -11. It incorporates all the outstanding features 
of the preceding -model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much -improved over -all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model 0 -11 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 11/2 DB at 3.58 MC. The II -tube circuit 
features a 5UPI cathode -ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push -pull. Built -in peak -to -peak calibrating source - 
step-attenuated input - plastic molded capacitors and top - 
quality parts throughout - pre- formed and cabled wiring 
harness - and numerous other "extra" features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 

i FEWER DOLLARS BRING MORE REAL 
QUALITY. 

Factory -to -you sales eliminate extra profit margin. 
"Build -It- yourself" eliminates labor charge. 
Heath purchasing power cuts component costs. 

Z PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

You deal directly with the manufacturer. 
We are interested in you before and after sale. 

HEATH 
COMPANY 

SUBS /DIARY OF DAYSTROM, INC. 

BENTON HARBOR 15, MICH. 

ARE YOUR BEST BUY... 
3 PROVEN DESIGNS MEAN RELIABLE 

PERFORMANCE. 
Research and development efforts concentrated on kits 
only. 
All kits guaranteed to meet advertised specifications. 

4 EVERY KIT BACKED BY WORLD -WIDE 
REPUTATION. 

The world's largest manufacturer of electronic equip. 
ment In kit form. 
Producer of more than a million electronic kits for the 
home workshop and industry. 

5 EASY TIME -PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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GREATEST SELECTION 
, - 

Whether 
particular special interest is in servicing, radio, high-fidelity, or Heathkits to fill 

just experimenting-there a 

equip an entire 
are service shop 

your needs. You can equip an entire P or lab, buy a complete ham station or high- 
fidelity system, or set up a really deluxe home workshop, choosing from the more than 70 different "do -it- 
yourself" electronic kits by Heath. Just glance through 
the kits displayed in this ad, and you will get some idea 
of the tremendous array of low- priced, high -quality elec- 
tronic equipment available. 

new HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 
*. Brand new model with improved performance 

specifications. 

* Full 5" scope for service work at a remarkably 
low price. 

* Attractively styled front panel in charcoal gray with 
sharp white lettering. 

* Easy to build from step -by -step instructions and large 
pictorials. Not necessary to read schematic. 

This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep - 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only 11/2 DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push -pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode -ray tube is used. The scope features external or internal sweep and sync, 
one volt peak -to -peak reference voltage, 3- position step- attenuated input, adjustable 
spot -shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model 0M -2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step -by -step instructions and large pictorial 
diagrams assure easy assembly. 

MODEL 0M-2 

$4250 Shpg. WI. 
21 lbs. 

HEATHKIT LOW CAPACITY PROBE KIT 
Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low- capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low- capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- No. 342 

acitor, to provide correct instrument 
impedance match. Also, the ratio of $3 
attenuation can be varied. 5419. W/. I Lb 

HEATHKIT ELECTRONIC SWITCH KIT 
This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all- electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and service shop. It 
employs an entirely new circuit, and yet is priced 
lower than its predecessor. 

MODEL S -3 

$2195 
Shpg. WI. I Lbs. 

HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an A M detector to pass only modu- 
lation Of signal, and not the signal itself. A mong other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- 
mining relative gain. Applied voltage 
limits are 30 volts (R MS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 

September. 1956 

NO. 337-C 

$35? 
Shpg. Wt. s Lb. 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This entirely new voltage calibrator produces near -perfect square 
wave signals of known amplitude. Precision 1% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts 
peak -to- peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak -to- 
peak output of VC -3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for 
determining gain, frequency response, or phase - 
shift characteristics of audio amplifiers. Equally 
valuable in the laboratory or in radio and TV service 
shops. 

MODEL VC -3 

$12, 
Shpg. Wt. 4 Lbs. 
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HEATHKIT ETCHED CIRCUIT 
VACUUM TUBE Voltmeter Kit 

* 

Shpg. WI. 

7 Lbs. 

Easy to build -a pleasure to use. 

* 1% precision resistors employed for high accuracy. 

* Etched circuit board cuts assembly time in half. 

The fact that this instrument is the world's largest -selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V -7A is equally popular in the 
laboratory or service shop. and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large 41/2" panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero -adjust, and ohms - 
adjust controls. Precision 1% resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi -function VTVM will measure AC voltage 
(rms). AC voltage (peak -to- peak), DC voltage, and re- 
sistance. There are 7 AC (rms) and DC voltage ranges of 
0 -1.5, 5. 15, 50, 150, 500. and 1500. In addition, there are 
7 peak -to -peak AC ranges of 0 -4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of Xl. X 10. X100, X1000, X I OK, X I OOK, and X1 meg- 
ohm. Center -scale resistance readings are 10, 100, 1000, 
10K, 100K ohms, 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V -7A is the 
kind of instrument you will be proud to own and use. 

HEATHKIT Etched Circuit 
RF PROBE KIT 
This RE probe extends the frequency 
response of any 11- megohm VTVM 
so that it will measure RF up to 230 
megacycles within ± 10 "¢. Employs 
printed circuits for increased stability 
and ease of assem- 
bly. Ideal for ex- No. 309 -C 
tending service and 
laboratory appli- S 50 
cations of your 
Heathkit VTVM. Shpg. Wt. 1 lb. 

HEATHKIT SCOPE 
DEMODULATOR PROBE KIT 
This probe functions like an AM de- 
tector to pass only modulation of 
signal and not signal itself. Permits 
observation of modulation from RF 
or IF carriers in TV and radio re- 
ceivers. Extends usefulness of your 
oscilloscope. Volt- 
age limits are 30 V. No. 337 -C 
rms,and500V.DC. 
Very valuable in $e50 
service or labors- a 
tory applications. 

Shpg. WI. 1 Lb. 

HEATHKIT 20,000 OHMS /VOLT VOM KIT 
Sensitivity of this instrument is 20,000 ohms -per -volt DC and 5,000 ohms -per -volt AC. Measuring 
ranges are 0-1.5. 5, 50, 150, 500, 1 500, and 5000 volts for both AC and DC. Also measures current 
in the ranges of 0.150 microamperes, 15 ma. 150 ma, 500 ma, and 15 a. Resistance ranges provide 
multipliers of X1, XI00, and X10.000, resulting in center scale readings of 15, 15,000, and 150,000 
ohms. DB ranges cover from -10 db to X65 db. Housed in attractive black bakelite case with 
plastic carrying handle, this fine instrument provides a total of 25 meter ranges MODEL MM -1 

on its two -color scale. ft employs a sensitive 50 microampere, 41/2' meter and IIde 
features all 1% precision multiplier resistors. Requires no external power, and is, 

$L9 
therefore, valuable in portable applications where no AC power is available. Shpg. Wt. 6 Lb,. 

HEATHKIT 30,000 VOLT DC 

HIGH VOLTAGE PROBE KIT 
This probe provides a multiplication factor of 100 on the DC ranges of the 
Heathkit Il- megohm VTVM. Precision multiplier resistor mounted inside 
the two -color plastic probe body. Plenty of insulation No 336 for completely safe operation, even at highest TV poten- 
tials. Designed especially for TV service work. 

ö 
$oso 

Shpg. WI. 2lba. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15, MICH. 

HEATHKIT HANDITESTER KIT 
The Model M -1 measures AC or DC voltage at 0 -10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0 -10 ma, and 
0-100 ma. Ohmmeter ranges arc 0 -3000 (30 ohm center scale) 
and 0- 300,000 ohms 13,000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms -per -volt. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an "extra" instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. 
Essily slips into your tool box. glove cons- 
pL.iment, coat pocket, or desk drawer. Top 
quality. precision components employed 
throughout. 

MODEL M -1 

Shpg. WI. 3 lbs. 
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CONTROLLED QUALITY 
. . 

Incoming 
parts inspection, and inspection of ma- 

terial coming off of our own production line assures you of the finest "build -it- yourself" kit that money can buy. Each kit contains all the components you 
need for assembly and you can have confidence in the quality of the parts themselves. In addition to this inspection procedure, an extensive proof - 

building program for each new kit guarantees easy - 
to- follow instructions 

and reliable performance. 

HEATHKIT NEW AUDIO VACUUM TUBE 

Voltmeter Kit 
* Brand new circuit for extended frequency response 

and added stability. 

* Ten accurate ranges from 0 -.01 to 0 -300 volts. 

* Modern, functional panel styling. "On -off" switch 
at both extreme ends of range switch. 

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low -level AC, 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode- follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV -3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5 -way Heath binding post. 

The extremely wide voltage range covered by the AV -3 makes it especially valuable not 
only in high -fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
-52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC. measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 

MODEL AV -3 

`295° Shpg. W¿ 
5 Lbr, 

HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0 -5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch - 
selected DB ranges covering from -10 DB to +30 DB. Large 
41' 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- 
cy response is ±.1 DB from 10 CPS to 250 kc. A 
Functions from AC power line. Use in the $2950 
audio laboratory or in home workshop. shpt'. wt. 6 Lbs. 

MODEL AW -1 

HEATHKIT AUDIO ANALYZER KIT 

This multi- function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built -in 
high and low frequency oscillators. The VTVM ranges are 
.Ol, .03, .1, .3, I, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter 
ranges are .15 MW, 1.5 MW, 15 MW, 150 
MW, 1.5 W, 15 W, 150 W. IM scales are 1%, 
3 ó, 10%, 30%, and 100;0. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or 6595 
serious audiophile. Shpg. wt. 13 Lbs. 

MODEL AA -1 

HEATHKIT HARMONIC DISTORTION METER KIT 

The HD -1 is equally valuable for the audio engineer or the 
serious audiophile. Used with a low- distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0 -1, 3, 10, 30, and 100 percent 
full scale. Built -in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0 -1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy. 
Features voltage regulation and other "ex- 
tras". Meter calibrated in volts (RMS), per 
cent distortion, and DB. Shpg. Wt. 13 Lbs. 

September. 1956 

MODEL HD -1 

$495° 

HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO -I 
covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro. 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only MODEL AO-1 

two micro -seconds for checking square wave 
response of audio amplifiers, etc. Designed 
especially for the serviceman and high - 
fidelity enthusiast. A real dollar value in test 
equipment. 

$245? 
Shpg. Wt. Il) Lbs. 
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HEATHKIT 

Shpg. Wt. 
8 Lbs. 

* Less than 0.1% distortion - ideal for hi fì work. 

* Large 41/2" meter indicates output. 

* Step -type tuning for maximum convenience. 

Audio 
Generator Kit 
This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate selec- 
tion of low -distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step -type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 411" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0 -.003, M1, .03, .1, .3, 1, 3, 
and IO volts rms. A "load" switch provides for the use 
of a built -in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ± 5%. Distortion is less than .1 
of 1% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 

HEATHKIT RESISTANCE 
SUBSTITUTION BOX KIT 

The RS -I contains 36 10% 1 -watt re- 
sistors ranging from 15 ohms to IO 
megohms in standard RETMA val- 
ues. AR values are switch -selected for 
use in determining desirable resist- 
ance values in 

MODEL RS -1 experimental cir- 
a Many $ 5O applications in 
radio and TV 
service work. Shpg. Wt. 2 Lbs. 

HEATHKIT DECADE 
CONDENSER KIT 
Precision, I% silver -mica capac- 
itors are employed in the Model 
DC -I in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(110,000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 
design and de- 
velopment MODEL DC-1 
work. Switch- 
es $1650 are ceramic 
wafer types. 

Shpg. Wt. 3 Lbs. 

HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 

This kit contains 18 RETMA stand- 
ard condenser values that can be 
selected by a rotary switch. Values 
range from 0.00001 mfd to 0.22 mfd. 
All capacitors rated at 400 volts 
or higher. Ca- 
pacitors are MODEL CS -1 
either spas 

$ 50 mica, plastic 
molded. 

p 

Shoo. Wt. 2 Lbs. 

HEATHKIT AUDIO GENERATOR KIT 

The Model AG -8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to 1 me in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of 1 from 100 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 

MODEL AG -8 within ±I db from 20 cps to 400 kc. A five - 
step attenuator provides control of the out- $2950 put. Precision resistors are employed in the 
frequency determining network. Shpg. Wt. I I Lbs. 

HEATHKIT DECADE RESISTANCE KIT 
The Model DR -1 incorporates twenty 1% precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of 1 ohm to 99,999 ohms in I- MODEL DR -1 ohm steps. Switches are labeled "units, "'Yens, " "hun - 
dreds," "thousands." and "ten thousands." Use it for 
ohm -meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 

519 
Shpg. Wt. 4 Lbs. 
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HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 
This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B -plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B -plus output 
and the filament output are isolated from 

MODEL PS -3 ground. Ideal power supply for use in experi- 
mental work in the laboratory, the home work- $:5 SO 
shop, or the ham shack. Large 41/2' panel v 
meter indicates output voltage or current. Shpg. Wt. 17 lbs. 
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BONUS PERFORMANCE .. If a single word had to be selected to describe Heath 
Company advertising 

Policy, if would be five." By this we mean that the Lions `conserve- 
and features ore not 

performance 
specifica- 

tions 
descriptions area °f and that the conservative 

«urole, We specify 
so y performance on or exceeding ours you can sure e 

Ststance our kits will do 
specifications. 

In almost every construction, more than we claim. rY in- 

standard and calibration against core 
can extend 9aiell accurate 

ad- 
vertised levels. 

performance 
well beyond 

HEATHKIT 

Signal 
Generator Kit 

No calibration required with pre -aligned collr. 

Modulated or unmodulated RF output. 

110 me to 220 me frequency coverage. 

Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 me on fundamentals on five bands. 
Also covers from 110 me to 220 me on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step -type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built -in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG -8 is the fact that it 
can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step -by -step instructions combined with large pictorial 
diagrams assure successful assembly. Pre -aligned coils make calibration from an 
external source unnecessary. 

MODEL 

SG -8 

$1450 Shpg. Wt. 
8 Lbs. 

HEATHKIT LABORATORY GENERATOR KIT 
This laboratory RF signal generator covers from 100 kc to 30 me 
on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50' . Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. 
Incorporates voltage regulated B+ supply, 
double shielding of oscillator circuits, copper 
plated chassis, and other "extras." 

MODEL LG -1 

$395° 
Sling. W,. 16 Lbs. 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 me to 220 me in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0 -42 mc, depend- 
ing on base frequency. All -electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built -in crystal 
marker generator providing output at 4.5 me 
and multiples thereof, and variable marker 
covering 19 to 60 me on fundamentals and from 
57 to 180 me on harmonics. Effective two- 
way 

54950 
blanking. Shpg. Wt. 16 lbs. 

MODEL TS -4A 

HEATHKIT LINEARITY PATTERN GENERATOR KIT 

This instrument supplies information for white dots, cross -hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 

the LP -2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a insist for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect 
ratio, and focus. Power supply is regulated for 
added stability. Essential in the up -to -date TV 
service shop. 

September, 1956 

MODEL LP -2 

$225° 
Shpg. Wt. 7 Lb,. 

HEATHKIT CATHODE RAY TUBE CHECKER KIT 
This instrument checks cathode emission, beam current. shorted 
elements, and leakage between elements in clectro -magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self- contained power supply, transformer operated te furnish 
normal test voltages for the CRT. Employs spring -loaded switches 
for maximum operator protection. Large 41/2' meter indicates 
CRT condition on "good -bad" scale. Luggage - 
type portable case ideal for home service calls. 
Special "shadowgraph" test permits projection 5° AA 

of light spot on screen. Also gives relative check SLZ 
of picture tube screen coating. Shpg. Wt. 10 Lbs. 

MODEL CC -1 
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HEATHKIT 

`2950 
Shpg. Wt. 

12 Lbs. 

Attractive counter -style cabinet. 

Wiring -harness simplifies assembly. 

j, Large 41/2" meter with two -color "good -bad" 
scale. 

Separate tube element switches prevent obsol- 
escence. 

Tube Checker Kit 
This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7 -pin large, rectangular, and miniature types, 
octal and !octal types, the Hytron 9 -pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large 41/2" 
meter with multi -color "good -bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC -2 is very simple to build, even for a 
beginner. It employs a color -coded cable harness for 
neat, professional under -chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part -time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work. 

HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 
Designed especially for use with the Model 
TC -2 tube checker. Use it to test TV picture 
tubes for emission, shorts, etc. Consists of 
12 -pin TV tube socket, 4 ft. cable, octal 
connector, and necessary technical data. 
Not a kit. 

MODEL 355 

$45ó 
Shpg. Wt. 

( (b. 

HEATHKIT PORTABLE 
TUBE CHECKER KIT 

This portable tube checker is identical. 
electrically, with the Model TC -2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is 
detachable, and the hardware is brass 
plated. This rugged unit is ideal for home 
service calls or any $14soShs . .s. 

y portable application. 

HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 

Operation of this instrument 
is simplicity itself. One has 
only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 41/2' meter cali- 
brated in mmf and mfd. 
Ranges are 0 to 100 mmf, 1.000 mmf, 0.01 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than 1 mmf. Especially valuable in pro- 
duction line checking, or in quality control. 

HEATHKIT VISUAL -AURAL SIGNAL TRACER KIT 
Although designed primarily for radio receiver work. this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high -gain channel with de- 
modulator probe, and a low -gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built -in 
speaker and electron beam eye tube for in- 
dication. Also features built -in wattmeter 
and a noise locater circuit. Provision for 

speaker and /or output transformer $f,3 Só 
into external set. Shpg. Wt. 9 Lbs. 

MODEL T.3 

MODEL CM -1 

$ZqSó 
Shpg. WI. 

7 lbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15, MICH. 
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HEATHKIT CONDENSER CHECKER KIT 
The Model C -3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms. and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 MODEL C -3 
volts DC. Checks paper, mica, ceramic, 
and electrolytic capacitors. Indicates power 

$195!) 
factor of electrolytic condensers. Shpg. Wt. 7 Lb,. 
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PIONEER DESIGN . 
New and unique approaches to instrument and equip- 
ment designs are a Heath concentrate all 

quip. 
our develo 

Company 
W. since this is vinent efforts 

just 
kit our prime activity -and not just a sideline. 

This logically results in more efficient, more reliable 
circuit designs-and 

you benefit from this constant leader 
progress. Buying from the undisputed er in the electronic kit field pletely modern assures 

advanced 
you equipment, with outsfandin 

com- 
pletely 

features. 9 advanced 

HEATHKIT 

Impedance 
Bridge Kit 
* 1/2% precision resistors and silver -mica 

capacitors. 

* Battery -type tubes, no warm -up requires. 

* Built -in phase shift generator and 
ampli fier. 

The Model IB -2 is a completely self- contained unit. It has a built -in power 
supply, a built -in 1000 cycle generator, and a built -in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100 -0 -100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 

mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 

and storage factor (Q) from 0.1 to 1000. V2 of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, ±3T; 
capacitance ±3 %; inductance, ±10%; dissipation factor, ±20 %; storage 
factor, ± 20%. Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL 
a Maxwell bridge, and a Hay bridge. Special two- section CRL dial provides IB -2 

maximum convenience in operation. Use the Model IB -2 for determining 
values of unmarked components, checking production or design samples, etc. 

A real professional instrument. 

Shpg. Wt. 

12 Lbs. 

HEATHKIT "Q" METER KIT 
The Q Meter permits measurement of inductance from 1 micro - 
henry to 10 millihenries, "W" on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built -in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 4y panel - 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 

MODEL OM -1 unknown condensers, both variable and fixed. 
Compile data for coil winding purposes, or 
measure RF resistance. Distributed capacity, $44 
and Q of coils. Shpg. W. 14 Lb,. 

HEATHKIT ISOLATION TRANSFORMER KIT 
This device isolates equipment under test from the power line. 
It is rated at 100 volt -amperes continously, or 200 volt- amperes 
intermittently. AC -DC sets may be plugged directly into the IT -I 
without the chassis becoming "hot." Additionally, since the IT -1 

is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 volts to 130 volts. 
Panel meter monitors output voltage. A very 
handy device at an extremely low price. 

MODEL IT -1 

$1650 
Shpg. Wt. 9 tbs. 

HEATHKIT 6 -12 VOLT BATTERY ELIMINATOR KIT 
This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6 -volt and 12 -volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0 -8 volts DC or 0 -16 volts 
DC. Will supply up to 15 amperes on the 6 -volt range, or up to 7 

amperes on the 12 -volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 
separate panel meters indicate output voltage 
or output current. Makes it possible to test 
automobile radios inside at the workbench. 
Will also double as a battery charger. 

September, 1956 

MODEL BE -4 

$31Só 
Shpg. Wt. 17 Lbs. 

HEATHKIT 6 -VOLT VIBRATOR TESTER KIT 
This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
"good -bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self -rectifier types of 6 -volt 
vibrators The model VT -I is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out - 
put front 4 to 6 volts DC at 4 amperes or more. It is an ideal 
companion unit for the Heathkit Model BE -4 
battery eliminator. The construction book for 
the VT -I contains vibrator test chart for popu- 
lar 6 -volt vibrator types. A real time saver! 

MODEL VT -1 

$14Só 
Shpg. Wt. 6 Lbs. 
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HEATHKIT DX -100 PHONE AND 

i89.° 
Shipped rooter freight unless 

otherwise specified. 
550.00 deposit required 

on c.o.d. orders. 

`W Transmitter Kit 

* Phone or CW on 160, 80, 40, 20, 15, 11 and 10 
meters. 

* Built -in VFO, modulator, and power supplies. 

* High quality components used throughout for re- 
liable performance. 

* Features 5 -point TV! suppression. 

HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 
This receiver covers 550 kc to 30 me in four bands, and is ideal 
for the short -wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply -electrical 
bandspread- antenna trimmer- separate RF and AF gain 
controls -noise limiter -headphone jacks- MODEL AR -3 
and automatic gain control. Has built -in $3075 
VFO for CW. reception. 
CABINET: Fabric covered cabinet with alumi- 

in xEw 
EXCISE 
ctup'n 

rAX 
num panel os shown. Part 91.15A. Shipping (Lest Cobinetl 
weight 5 Lbs. $4.95í Shpg. Wt. 12 Lbs. 

The Heathkit DX -100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX -100 features a built -in VFO and a built -in modulator. 
It is TV! suppressed, and uses pi network interstage coup- 
ling and output coupling. Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW. with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push -pull for the modulator, and the final consists of a 

pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I, final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 
#16 gauge copper- plated steel. Other high -quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver -plated or solid -silver 
switch terminals. etc. All coils are pre -wound, and the 
main wiring cable is pre- harnessed. The kit can be built 
by a beginner from the comprehensive step -by -step in- 
structions supplied. It is a proven, trouble -free rig, that 
will insure many hours of "on- the -air" enjoyment in your 
ham shack. 

HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 

variable frequency oscillator that covers 160, 80, 40, 20, 15, 
I I, and 10 meters with three basic oscillator frequencies, that 
sells for less than 520. Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 VDC at 15 to 20 ma. and 6.3 VAC at MODEL VF -1 

0.45A. Incorporates a regulator tube for 
stability. Illuminated frequency dial reads fre- 
quency directly on the band being employed. 
Temperature- compensated capacitors offset 
coil heating. 

$1954, 
Shpg. Wt. 7 Lbs. 

EASY ON THE BUDGET! 

You can buy Heatllkits on an easy time- payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 

HEATH COMPANY 
I:elA Subsidiary of Doystrom, Inc. 

BENTON HARBOR 15. MICH. 

HEATHKIT CW TRANSMITTER KIT 
This is the original low -priced Heathkit CW transmitter. Its 
reliable performance has been proven time and time again on 
the CW bands. Designed for crystal control, the Model AT -1 

covers 80. 40, 20, 15, II, and '10 meters. May be excited from 
external VFO. Plate power input up to 30 watts. Power supply 
built in. Panel meter indicates grid current or plate current for 
final. Incorporates pre -wound coils, copper -plated chassis, 
built -in line filter, profuse shielding, and top - 
quality parts throughout. Crystal socket and 
key jack on front panel. Built -in key -click fil 
ter, and single -knob bandswitching. 52 -ohm 
coaxial output. Uses 6AG7 oscillator- multi- 
plier, 6L6 power amplifier -doubler, and 
5U4G rectifier. 

MODEL AT -1 

$295° 
Shpg. Wt. IS Lbs. 
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DOLLAR -SAVING 
ECONOMY . . There would 

uld 
be no particular achievement in selling merchandise 

a low price although it is 
being done every day. However, there is something to 
crow about when, through tremendous purchasing power and factory -to -you distribution, 

Heath Company 
can lop- qualiy equipment, using at such low 

r 
prices. This is 

g name -brand 
as opposed to the so- called "bargains". say, there is a big difference. 

gains ". Needless to 

HEATHKIT PHONE AND CW 

Transmitter Kit 
* 6146 final amplifier for full 65 -watt plate power 

input 

* Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling. 

* Switch selection of three crystals - provision for 
external VFO excitation. 

The DX -35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built -in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band -change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked "off -CW- stand -by- phone ", "final tuning ", "antenna 
coupling ", "drive level control ", and "band change switch ". Panel meter indicates 
final grid current or final plate current. A perfect low -power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 

Shpg. Wt. 

24 Lbs. 

HEATHKIT ANTENNA IMPEDANCE METER KIT 

This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0 -600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD -1 B grid dip meter, the Model 
AM -I will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
Input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 

MODEL AM -1 

$1450 
Shpg. Wt. 2 Lbs. 

HEATHKIT "Q" MULTIPLIER KIT 

The QF -I functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC -DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on 
crowded bands. Provides an effective Q of 
approximately 4,000 for sharp "peak" or 
"null ". Tunes to any signal within the IF 
bandpass of the receiver, without changing 
main receiver tuning dial. 

MODEL OF -1 

$995 
Shpg. Wt. 3 lbs. 

HEATHKIT ANTENNA COUPLER KIT 

This device is designed to match the Model AT -I transmitter to 
a long -wire antenna. In addition to impedance matching, this 
unit incorporates an L -type filter which attcnuates signals 
above 36 megacycles, thereby reducing TV1. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front MODEL AC -1 
panel. Copper -plated chassis -high quality 
components throughout -simple to build. 
Eliminates waste of valuable communications 
power due to improper matching. A "natu- 
ral" for all AT -1 transmitter owners. 

September. 1956 

$145° 
Shpg. wt. 4 tbs. 

HEATHKIT GRID DIP METER KIT 

The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre -wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil MODEL GB -1B 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero -beat. Will also double as an ab- 
sorbtion -type wavemeter. 

$1950 
Shpg. Wt. 4 lbs. 
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HEATHKIT BROADCAST BAND 

MODEL BR -2 
(Less Cabinet) 

Shpg. Wt. 10 Lbs. 

1915 
INCLUDING NEW 

EXCISE TAX* 

ATTENTION BEGINNERS .. . 

This kit is an ideal "first project" if you have never built 
a Heathkit before. A good chance to "learn by doing." 

*Miniature tubes and high - 
gain IF transformer. 

* Rod -type built -in antenna. 
Good sensitivity and se- 
lectivity. 

* 5L/ -inch PM speaker. 

* Provision for phono jack. 

* Transformer - operated 
power supply. 

Receiver Kit 
You need no previous experience in electronics to build 
this table -model radio. The Model BR -2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 
tivity over the entire band. A 51/2" PM speaker is em- 
ployed, along with high gain miniature tubes and a new 
rod -type built -in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC -DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step -by -step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
"learn by doing" as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR -2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91-9A $4.95$ 

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 
This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front -panel meter indicates radiation level, 
and oral indication produced by panel- mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0 -.02, .1, I and IO milliroent- 
gens per hour. The probe, with expansion 
cord, employs type 6306 bismuth counter 
tube, sensitive to both beta and gamma radia- 
tion. It is simple to build, even for a beginner. Shpg. Wr. 8 tbs. 

MODEL RC -1 

$7995 

HEATHKIT CRYSTAL RECEIVER KIT 
The crystal radio of Dad's day is back again, but with big 
improvements! The Model CR -I employs a scaled germanium 
diode, eliminating the critical "cat's whisker" adjustment. It is 
housed in a compact plastic box. and features two Hi -Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR -I covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR -1 
required for operation. Could prove valuable 
for emergency signal reception, This easy -to- $87 S 

build kit is a real "learn by doing" experience 
nctuumnc n[w for the beginner, and makes an interesting ExSE TA %t: 

project for all ages. Shpg. Ws. 3 Lbs. 

* Amazing new circuit for 
high efficiency. 

*Compact, portable and rugged. 

* Stable circuit requires only one 671/2 vult "B" battery 
and two 11/2 volt "A" batteries. 
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HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 15. MICH. 

HEATHKIT ENLARGER TIMER KIT 

The Model ET -1 is an easy -to -build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlarger. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre -set, and the timing cycle is initiated by depressing the 
spring- return switch to the "print" position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safelight is automatically turned "on" when 
the enlarger is "off ". Handles up to 350 
watts. The timing cycle is controlled elec- 
tronically for maximum accuracy and relia- 
bility. Very simple to build in only one 
evening, even by a beginner. 

MODEL ET -1 

$115? 
Shpg. Wt. 3 Lbs. 
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COMPREHENSIVE 
INSTRUCTIONS 

, - The step -by -step assembly instructions provided Heath kit are the finest available begins with each 
9 s at the beginning, and assumes previous 

Each manual or experience on the the kit 
no previous frThis means that our kits can be built osuccess successfully one who con follow instructions. 

As a 
Y br anyone manuals are tested by matter of fact, one in our office who has had anonp 

the kit built b Monica. This i previous experience 
Y someone 

is your guarantee of complete in eugh instruction material. omPla/s and thorough 

HEATHKIT HIGH FIDELITY 

Preamplifier Kit 
5 switch- selected inputs, each with its own level 
control. 

Equalization for LP, R/AA, AES, and Early 78's. 

Separate bass and treble tone controls, and 
special hum control. 

Clean, modern lines and satin -gold enamel finish. 

Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high -fidelity applications, and 
will do justice to the finest available program sources. Provides a total of .5 

inputs, each with individual level controls (three high -level and two low- level). 
Frequency response is within I DB from 25 CPS to 30,000 CPS, or within 
11/2 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12- 9/16" W. x 334" H. x 41/4" D, 
and it is finished in beautiful satin -gold enamel. 4- position turnover and 4 
position roll -off controls provide "LP," "RIAA," "AES," and "early 78" equal- 
ization, and 8, 12, 16, and 1 flat position for roll -off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step -by -step instructions and pictorial dia- 
grams provided. 

HEATHKIT HIGH FIDELITY FM TUNER KIT 

X Illuminated slide -ride dial covers 88 to 108 MC. 

Modern circuit emphasizes sensitivity and 
stability. 
Housed in attractive satin -gold cabinet to 
match WA -P2 and BC -1. 

This amazing new FM tuner can provide you with real high - 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature -compensated, oscillator, A.G.C., broadbanded 

MODEL 
WA -P2 

(With Cabinet) 
Shpg. Wt. 7 Liar. 

$2175 NCLUDING NEW 

EXCISE TAX= 

IF circuits, and better than IO UV sensitivity for 20 DB of 
quieting. A'high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high -fidelity performance. IF and ratio transformers 
are pre -aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM -3A is designed to match 
the WA -P2 preamplifier and the BC -I AM MODEL FM -3A 
tuner. An illuminated slide -rule dial is em- $Z69S ployed for frequency indication. Step -by -step i 
instructions and large pictorial diagrams INCLUDING NEW 

assure success. EXCISE uxt 
(With th Cabinet) 

Shpg. Wt. 7 Lbs. 

HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner has been designed especially for high -fidelity 
applications. It incorporates a low -distortion detector, a 
broadband IF, and other features essential to usefulness in 
high -fidelity. Special voltage -doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is f 1 DB from 20 CPS to 2 kc, with 5 
DB of pre- emphasis at 10 kc to compensate for station roll -off. 
Covers the standard broadcast band from MODEL BC -1 
550 to 1600 kc. Incorporates a IO kc whistle - 
filter and provides a 6 DB signal -to -noise $2695 

5 
I NCI UUING NEW 

E CCSE TAXI 
(With Cabinet) 

Shpg. Wt. 8 Lbs. 

ratio at 2. UV. RF and IF coils are pre - 
aligned, and power supply is built -in. Incor- 
porates AVC, two outputs, and two antenna 
Inputs. 

September, 1956 

HEATHKIT ELECTRONIC CROSS -OVER KIT 
This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross -over circuits, since the Model XO -1 does the com- 
plete job electronically. Cross -over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 35,000 CPS are selectable with front 
panel controls on the XO -I, and a separate level control iS 
provided for each channel. Minimizes Inter - 
modulation distortion problems. Handles un- MODEL XO.1 
limited power, since frequency division is 
accomplished ahead of the power stage. $1895 
Attenuation is 12 DB per octave. with sharp 
"knee" at cut -off frequency. Shpg. W'. 6 Lbs. 

89 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


HEATHKIT ADVANCED -DESIGN 

MODEL 
W -5M 

Shpg. Wt. 31 Lbs. 

Express Only 

MODEL W -5-i 
Consists of Model W -5M 
plus Model WA -P2 pre- 
amplifier. 

Shpg. Wt. 38 Lbs. 
Express only.... $81.50$ 

Full 25 watt output with KT- 
66 output tubes. 

* All connectors brought out 
to front chassis apron. 

* Protective cover over all 
above -chassis components. 

HEATHKIT DUAL -CHASSIS- WILLIAMSON TYPE 

HIGH FIDELITY AMPLIFIER KIT 

This.20 -watt high- fidelity amplifier employs the famous Acro- 
sound Model TO -300 "ultra -linear" output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter -connected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is : 1 DB from 6 CPS to 150 kc at 1 watt. 
Harmonic distortion is only I% at 21 watts, and I M distortion 
is only 1.3% at 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high- fidelity unit employing top -quality 
components throughout. 
MODEL W -3M: Shpg. Wt. 29 Lbs. Express only $49.75 
MODEL W -3: Consists of Model W -3M plus Model WA -P2 pre- 
amplifier. Shpg. Wt. 37 Lbs. Express only $71.508 

HEATHKIT 7 -WATT 
AMPLIFIER KIT 

This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high -fidelity unit, and its per- 
formance definitely exceeds 
that of many so-called "high - 
fidelity" phonograph ampli- 
fiers. Using a tapped -screen 
output transformer of new de- 
sign, the Model A -7D provides 

.a frequency response of 11/2 
DB from 20 to 20,000 CPS. Total distor- 
tion is held to a surpris - MODEL A -7D 
ingly low level. Output 
stage is push pull, and $1865 separate bass and treble 
tone controls are pro- INCLUDING NEW 

vided. Shpg. Wt. 10 Lbs. EXCISE TAX; 

MODEL A -7E: Similar to the A -7D, except 
that a 12$L7 tube has been added for pre - 
amplification. Two inputs, RIAA compensa- 
tion, and extra gain. $20.354 

HIGH FIDELITY 

Amplifier Kit 
This 25 watt unit is our finest high -fidelity amplifier. Using 
a special design peerless output transformer, and KT -66 
output tubes by Genalex, the Model W -5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is ± 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to I. Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of 12AU7's, a pair of KT -66's and a 5R4GY rectifier. 
Measures 13 -3/32" W. x 81/2" D. x 81/4" H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the "tweeter 
saver" which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic" balance between output tubes. The 
Model W -5M provides improved phase shift character- 
istics, reduced IM and harmonic distortion, and improved 
frequency response.Conservatively rated high -quality com- 
ponents are used throughout to insure years of trouble -free 
operation. No technical background or training is required 
for assembly. Step -by -step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 

HEATHKIT SINGLE CHASSIS -WILLIAMSON TYPE 

HIGH FIDELITY AMPLIFIER KIT 

The 20 -watt Model W -4AM Williamson type amplifier is a 

tremendous high -fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special - 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W -4AM is x 1 DB from 
IO CPS to 100 kc at I watt. Harmonic distortion is only 2.7'; 

at this same level. Output impedance is 4, 8, or 16 ohms. Hum 
and noise are 95 DB below 20 watts. 

MODEL W -4AM: Shpg. Wt. 28 Lbs. Express only $39.75 

MODEL W -4A: Consists of Model W -4AM plus Model WA -P2 pre- 

amplifier. Shpg. Wt. 35 Lbs. Express only $61.501 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 15. MICH. 

HEATHKIT 20 -WATT HIGH FIDELITY AMPLIFIER KIT 

This high- fidelity amplifier features full 20 -watt output using 
push pull 6L6 tubes. Built -in preamplifier provides 4 separate 
Inputs, selected by a panel- mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4. 8, 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True MODEL A -98 
high -fidelity performance with frequency re- 
ponse of x 1 DB from 20 CPS to 20,000 CPS. $35 So 
Total harmonic distortion only l% (at 3 DB 
below rated output). Shpg. WI. 23 Lbs. 
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All prices marked with a $ include a 10% federal excise to that now applies to receivers, tuners and some amplifiers, even though they may in kit form. Since the tax is in effect as of July 5, 
1956 y we have no choice but to reflect it in our kit 
prices. This note is just to let you know we are not 
increasing our prices on some kits, but merely 
including this new tax in them. 

Thank you, 
HEATH COMPANY 

HEATHKIT HIGH FIDELITY 

Range Extending 
SPEAKER SYSTEM KIT 

High quality speakers of special design - IS" woofer 
and compression -type super -tweeter. 
Easy -to- assemble cabinet of furniture -grade plywood. 
Attractively styled to fit into any living room. 
Matches Model SS -I. 

This range extending unit is designed especially for use with the Model SS -1 speaker 
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and 
a compression -type super- tweeter that provides output between 4,000 and 16,000 
CPS. Cross -over frequencies are 600, 1,600, and 4,000 CPS. The SS -1 provides the 
mid- range, and the SS -I B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB. 
This easy -to- assemble speaker enclosure kit is made of top -quality furniture -grade 
plywood. All parts are pre -cut and pre -drilled, ready for assembly and the finish of 
your choice. Complete step -by -step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper 
cross -over network are included, as is a balance control for super- tweeter output 
level. The SS -I and SS-1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS -1B measures 29" H. x 23" W. x 
171/2" D. The speakers are both special -design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. 

$9995 

i 

HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 

MODEL 
SS -1 ,39.. 

Shpo. Wt. 30 Lbs. 

*Special design ducted -port, bass -reflex enclo- 
sure. 
Two separate speakers for high and low fre- 
quencies. 
Kit includes all parts and complete instructions 
for assembly. 

Shpg. W.. 80 Lbs. 

This speaker system is a fine reproducer in its- own right, covering 
50 to 12,000 CPS within ± 5 DB. However, the story does not end 
there. Should you desire to expand the system later, the SS-1 is 
designed to work with the SS -1B range extending unit - providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS -1 

uses two Jensen speakers; an 8" midrange -woofer, and a compression - 
type tweeter. Cross -over frequency is 1,600 CPS, and the system is 
rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted -port bass -reflex type. Attractively styled, the Model SS-1 
features a broad "picture -frame" molding that will blend with any 
room decorating scheme. Pre -cut and pre -drilled wood parts are of 
furniture grade plywood. The kit is easy -to-build, and all component 
parts are included, along with complete step -by -step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 

HEATH COMPANY A Subsidiary of Daystrom, Inc. 

ORDER 
BLANK 
NOTE: All prices subject to 
change without notice. 
Enclosed find ( ) check ( ) 
money order for 
Please ship C.O.D. ( ) postage 
enclosed tor pounds. 
On Express orders do not in- 
clude I porlolion charges - they will be collected by 
the express agency at lime of 
delivery. 
ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO'S must include lull remit. 
tance. 

September. 1956 

QUANTITY 

Name 

Address 

City & Zone 

BENTON HARBOR 15, MICH. 

State 
(PLEASE PRINT) 

slily VIA 

Parcel Post 

Express 

Freight 

Best Way 

ITEM MODEL NO. PRICE 

7 
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THE ADDITIVE 

Tone Control 
By JACOB H. RUBENSTEIN 

United Radio 

A simple three -channel system which adds the bass and 

treble boost to original signal fn any desired amount. 

MANY tone controls are simply pas- 
sive RC networks. Some use RC 
networks combined with negative 

feedback but here, also, with or with- 
out negative feedback, the bass is ob- 
tained by attenuating the highs. It is 
true that these tone control circuits 
provide bass and treble attenuation 
and boost and, with a given setting of 
the control knobs, a flat top frequency 
response can be had. But from the 
writer's point of view, these results 
can be had by less involved methods 
by adding the bass and treble boost to 
the original signal in any desired 
amount, and with the tone volume 
controls at zero position the original 
signal is left unmodified. The circuit 
evolved is shown in Fig. 1. 

This tone control is composed of 
three triode sections. First V,.4 is a 
simple "pass- through" stage which al- 
lows the original signal to pass from 
point "I" (input) to point "O" (out- 
put) without any modification except 
for an over -all attenuation of about 
3 db. This triode section has a flat -top 
characteristic. So far we have not al- 
tered the incoming signal except to 
slightly decrease its amplitude. 

Second is V,,,. which is the bass - 
boost section. The filter network in 
the plate circuit of this triode allows 
only the frequencies below 1000 cycles 
to be added to the signal of the pass - 
through stage, the amount of ampli- 
tude added to V,, is controlled by the 
volume control in the grid circuit of 
V,,,. 

Third is V_.,, which is the treble - 
boost section. The input and output 
coupling capacitors of this triode filter 
out the low- frequency notes so that 
only the highs are added to the pass - 
through stage at point "O." The out- 
puts of V,,, and V.,, are added to VIA 

at point "O" in phase with V,.,. 
With the volume control in the grid 

circuit of V.., set for minimum signal, 
the fixed 80,000 -ohm resistor in series 
with this control allows V,, to amplify 
just enough highs to compensate for 
the loss of highs in V,.. through the 
filter network in the plate circuit of 
V,5. The over -all result is a flat -top 
response of this entire circuit, from 
point "I" to point "O" when both vol- 
ume controls are at zero setting. 

For best results, this tone control 
unit should be connected in a low -level 

volume point, such as, between the 
phono pickup and audio amplifier; for 
radio operation it should be connected 
between the first audio coupling ca- 
pacitor and the adjacent grid. 

The output amplitude of both the 
bass and treble at maximum volume 
(see Fig. 2) may be sufficient to over- 
load the input tube of the following 
amplifier. Therefore, the boost con- 
trols are not then operated at their 
maximum settings. Due to the high 
amplitude of the low frequencies 
passed on by the bass boost section of 
the tone control, the accompanying 
amplifier may have a tendency to mo- 
torboat as the bass volume control is 
advanced. This motorboating may be 
stopped by decreasing the value of the 
grid resistance of one or more tube 
circuits in the audio amplifier and, if 
necessary, inserting decoupling net- 
works in the plate circuits of the same 
stages. 

The writer has also developed a con- 
densed version of this tone control 
using a dual- triode tube, the circuit of 
which is shown in Fig. 3. This con- 
densed circuit was built into a car ra- 
dio and connected in series with the 
first audio coupling capacitor and ad- 
jacent grid. The listening response 
seems much improved over the original 
circuit. 

In this single -tube circuit, one triode 
boosts the lows and the other triode 
boosts the highs. No attempt is made 
to amplify the middle frequencies. 
However, speaker attenuation smooths 
out the tone response so that the ex- 
tremes of the tone range are present 
in good proportion to the middle fre- 
quencies. 

An audio amplifier system with a 
comparatively low priced speaker may 
be greatly improved by the addition of 
this tone circuit, because, even though 
the amplifier may have a flat frequen- 
cy response, speaker attenuation will 
cause a falling characteristic at the 
extremes of the frequency range. This 
may be compensated, to a great de- 
gree, with boost of the audio at the 
extremes of the range. --- 
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Fig. 1. The additive tone control. Fig. 2. 
Output amplitude of both bass and treble at 
maximum volume. Fig. 3. One -tube version. 
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Send for FREE booklet and .get the 

s 
in RADIO-TV- 
ELECTRONICS 
You might like to know that since I have started this 

course, my company has given me a $32.00 a month 
raise. They seem to think anybody who has enough in- 
terest in their job to study at home is worth more 
money." 

-Frank J. Mulvey, 910 1 24th St., S., 

Renton, Washington 

What would a raise of just $8 a 

week ($416 per year) mean toYau? 

Think of it! Only one $8 -a -week raise (such 
as Frank Mulvey received) will repay your 
investment in CREI training, and leave you 
a profit up to $188.75 the very first year! 
Your increases in pay thereafter are all pure 
profit, and you'll be prepared for many 
more promotions and pay raises in the 
future years of your life! 

CASH IN ON THE BIG PAYOFF! 
Why let opportunity to make more money 
pass you by because of lack of training? 
This booklet describes in detail how CREI 
training equips you quickly at home to 
forge ahead into a good paying job --in TV 
(color, tool -industrial communications - 
research -aeronautics and scores of other 
fields in this mushrooming industry. 

CREI TRAINING MEANS PROMOTION, 

PAY INCREASES WITHIN SHORT TIME 
Here is a letter typical of mane receivr d 
front CREI students: 
"In this time of less titan two years. 
I have almost doubled my salary and 
have gone from wirensan to engineer- 
ing assistant and now to junior engi- 
neer. I have CREI to thank."-Frank 
A. Eckert, 22 Clover Lane, Levittown, 
Pa. 

CREI TEACHES YOU WHAT 
INDUSTRY WANTS 
Industry recognizes this, by choosing 
CREI to train their own technical 
staffs. Among them: United Air 
Lines, Canadian Broadcasting Corpo- 
ration, Sears Roebuck & Co.. Bendix 
Products Division, All American 
Cable and Radio. Inc. 

CREI GRADUATES GET TOP JOBS 
. as electronic engineering techni- 

cians. Employers contact us regularly 
for graduates to fill good jobs. Our 

September, 1956 

placement bureau cannot keep up with the 
demands. Typical recent requests: "Two 
openings in our Field Service ... aircraft 
electronics ... starting salary is $380 and 
up ...' -North American Aviation. Inc.. 
Columbus, O. "Just about four months have 
passed since I made my first recruiting trip 
to CREI. As a result of that visit Messrs. 
Kohs, Plante and Wenger are now members 
of the Laboratories and Mr. Kresge soon 
will be ... we have openings now and will 
have others ..." Bell Telephone Labora- 
tories, Murray Hill, N. J. 

NAME YOUR GOAL! 

CREI training equips you to pass FCC ex- 
ams, qualify for top jobs; or. start your 
own business -many a graduate has been 
launched on a successful, self -owned busi- 
ness career, thanks to CREI training. 

CREI ALSO OFFERS 
RESIDENCE TRAINING 
CREI Residence School in Washington of- 
fers instruction at same high technical level. 
Classes start frequently. Qualified residence 
school graduates earn degree: Associate in 
Applied Science. Check coupon if you pre- 
fer residence study. 

WHY WAIT? YOU CAN'T LOSE! 
You already have practical experience. Add 
to it CREI's advanced training and be as- 

sured of excellent pay. a bright future and 
job security in all electronics fields. 

You owe it to yourself! Fill out coupon and 
mail today. No obligation. You'll receive 
your copy of "Your Future in the New 
World of Electronics" right away -free. 
Send for it today! 

AVAILABLE TO VETERANS UNDER GI BILL! 

FILL OUT AND MAIL TODAY -BEFORE YOU FORGET IT! 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula Founded 1927 

Dept. I19 -C, 3224 -16th St, N.W., Washington 10, D. C. 

Please send me your course outline and FREE illustrated Book. 
let "Your Future in the New World of Electronics" . de- 
scribing opportunities and CREI home study courses in Prac. 
tical Electronics Engineering. 

CHECK Practical Radio Electronic Engineering 

FIELD OF Broadcast Radio Engineering (AM, FM, TV) 

GREATEST Practical Television Engineering 

INTEREST Aeronautical Electronic Engineering D 
Name Age 

Street 

City Zone State 
CHECK: Home Study Residence School Korean Veteran 

To help us answer your request 
intelligently, please give the fol- 
lowing information: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 
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THE FIRST LOW PRICED 
7" COLOR SCOPE 

300K $99.95 
300W $199.50 

THE FIRST AND ONLY 
81/2" COLOR SCOPE 

308K $129.50 
308W $229.50 

1. f4` . . -et 

LOW PRICED 5" SCOPE 
315K $49.95 
315W $84.95 

LOWEST PRICED 

909K 
WIRED 41/x" VTVM 

25.98 
909W $37.50 

THE 'ILW MODEL :116 
116K $69.95 
116W $119.95 
Incl. carrying case and cover 

OR at least the serviceman's confidence in tube testers. LOOK at the FACTS 
-A serviceman trusts his VTVM (like the Precise 9071 or 909); his signal 
generator (like the Precise 610 or 630 or 635); his oscilloscopes (like the 
famous 300 or 308 or 315). 

BUT . . . HE DOES NOT TRUST HIS TUBE TESTER (UNLESS IT'S A 
PRECISE 111). 

For the serviceman's sake, WHY? 

Precise engineers recognize him as a logical, intelligent fellow. They knew 
he had good reasons and they looked into the matter with him in mind. 
Our electronic sleuths found that some manufacturers used an Em (emission) 
test, some a Gm (mutual transconductance), some a so- called combination, 
and some a sort of OUIJA board. Some manufactured tube testers that 
were fast -some slow -some tied almost all the elements together. In some 
you could cut off pins and the tube merrily read "good." Some didn't even 
connect all the pins. NO wonder our serviceman's confidence was being 
murdered! 

What then has Precise done to prevent this mayhem. We went directly to 
the tube manufacturers before offering the serviceman a tube tester. We 
found out how the tube manufacturer gets the kind of check a serviceman 
wants ... a 100% test! We wanted to offer a tube tester that simulates 
operating conditions in a set. WE HAVE DONE THIS. We added a lot of 
other requirements ... A SHORT CHECK, GAS CHECK, Gm, Em, LIFE, 

FILAMENT CURRENT for 600 mil tubes, BIAS, NOISE and other checks. 

RESULT, a tube tester with built in confidence ... you can even see the 
tube characteristic curve on an oscilloscope. What's more you can operate 
this tube tester as simply as the ordinary testers. The Precise 111 has about 
the same number of controls ... Remember! it uses rotary switches instead 
of lever type, because the rotary gives over twice the protection against 
becoming obsolete. Furthermore, several tests are listed for each tube (an 
Em and a Gm) with the 100% test starred. 
NOW YOU CAN TEST YOUR TUBES COMPLETELY. FOR PROOF OF WHAT 
WE OFFER SEE THE RESULTS OF AN INDEPENDENT SURVEY. 

RF -AF -BAR GENERATOR 
with pre -assembled head 

630K $33.95 
630KA $38.95 1 

630W $53.95 

Prices slightly higher in the West. Prices and 
specifications subject to change without notice. 

11.11111_ 
..l 

THE FINEST VOLT, REG, 
7" VTVM KIT 

9071K $35.95 
9071W $49.95 

Mat á,, 
LOW PRICED RF SIGNAL GENERATOR 

"BEST BUY" IN GEN. FIELD UNIV. AF, SINE, SD, & PULSE GEN. 
$33.50 

610K $23.95 635K 
K $52.50 

61OKA pre -assembled head $28.95 
610W $39.95 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAYI 

THE FINEST KIT AND WIRED TEST EQUIPMENT WRITE FOR CATALOG RE 9 -6 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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..INDEPENDENT SCIENTIFIC SURVEY 

PRECISE MODEL #111 PROVED 

"BEST COMMERCIAL TUBE TESTER 

AT ANY PRICE" IN INDEPENDENT SURVEY 

IIIK kd forro $7995 
NOW ONLY 

111W factory caned 5139.95 

Incl. carrying case and cover 

Prices slightly higher in the West. Prices and 

spec I.cat ons subject to change without notice. 

pe 
Model =111 

MUTUAL CONDUCTANCE AND EMISSION 

TUBE TESTER 
An independent scientific survey 

conducted by an impartial testing 

laboratory confirms what pur- 

chasers already know: "The most 

advanced, the most complete 

tube tester and the best priced is 

made by PRECISE DEVELOPMENT 

CORP., Oceanside, N. Y." 

NOW YOU CAN CHECK TUBES THE MANUFACTURER'S WAY 

Checks both emission and 
mutual conductance 
Checks all tubes including hearing 
aid, miniatures 
Six different plate voltages 

Different grid signals 

Simplified Short check 

Gas check 
New type switches 
Deeply etched aluminum panel 
Three different screen voltages 
Latest roll chart 
Measures filament current 
Measures grid bias 

CHECK THESE ADDITIONAL 'specs' ... TALK TO YOUR JOBBER 

AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER... 
The Model III is the only single commercial tube 
tester that checks ail tubes for both EMISSION and 
MUTUAL CONDUCTANCE separately. Filament current 
is measured directly on large meter when checking 
a VOLTAGE SAPPER tube. NEW, MODERN DESIGNED 
ROTARY SWITCHES allow you to check each tube 
element individually NEW TYPE Single Rotary switch 
for complete short checks. The Ill makes all BIAS, 

FILAMENT VOLTAGE, GAS, LIFE checks visually on 
large meter . 5 individua ly calibrated ranges and 
scales for mutual conductance tests. NEWLY OE 
SIGNED "NO BACKLASH" ROLL CHART lists all tubes - 

including the new type 600 mil series tubes. Provi. 
sions are made for testing many color tubes. All ' 

CRT's can be checked with accessory adaptor. Model 
PTA. 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY! 

p)ri e THE FINEST KIT AND WIRED TEST EQUIPMENT 

t 
WRITE FOR CATALOG RE 9 -6 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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Merit 
FIRST IN F:\'1I I' I1I:I'LACEJíENT. 

C n 
FINE 

RADIO 
PARTS 

I 

, .,. 

r 

10 ;Q 

e. 

HVO.45 FOR EXACT REPLACE- 

MENT IN WE 7,TINGHOUSE . . . 

covers 13 chassis. Another in the 
complete Merit line of exact and 
universal transformers, yokes and 
coils. Merit is the only manufac- 
turer of transformers, yokes and 
coils who has complete produc- 
tion facilities for all parts sold 
under their brand name. 

Merit 
MERIT COIL & TRANSFORMER CORP. 

L % 2 7 I I \ I I Is .T., l I I I I « I . , , I I I . I I I . . 
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One of the prime users of two -way radio in the past, the 

airlines are now adopting "earthbound" communications gear 

to step up ground operations to match air age speed. 

AIRLINES have relied on radio in the 
skies for many years but only in recent 

months have they begun to use if for im- 
proved communications on the ground. 

Leading in this new application is 

United Air Lines, which has portable sets in 

operation at Seattle, Portland, San Fran- 

cisco, Los Angeles, Denver, Omaha, Chi- 
cago, and Cleveland. The installations con- 
sist of a transmitterreceiver in the office 
of UAL's station coordinators. Supervisors, 
moving about the ramp, carry eight -pound 
" Minipak" sender -receivers. 

Two -way radio enables the coordinators 
to remain in constant communication with 
the supervisors. It assures flexibility and 
precision in handling the flow of passen- 
gers, baggage, cargo, food supplies, fuel, 
and other items required in servicing air- 
craft. Loading stands, baggage carts, lift 
forks, and belt conveyors can be shifted 
from plane to plane with maximum effi- 
ciency. 

United has developed valuable side uses 

for ground radio. When a traveler arrives 
at the check -in counter within moments of 
takeoff, the supervisor in charge of "but- 
toning up" the aircraft can be instantly 
informed to hold up for the latecomer. 
When passengers fail to appear at depar- 
ture time, the coordinator can radio the 
ramp supervisor to load air freight equal 
to the weight of the "no shows." 

At Chicago, where United's cargo vol- 
ume is particularly heavy, the base station 
in the coordinator's office is supplemented 
by a transmitter- receiver in the air freight 
office. The latter is used exclusively for 
"on and off" loading of cargo. R. L. Man- 

gold, manager of cargo sales, reports that 
radio has increased the utilization of "Car - 
goliner" space. The handling of last -min- 

ute acceptances, for example, is simplified 
and weight- change information can be dis- 

seminated without delay. 
At San Francisco, where United has its 

maintenance base, two -way radios are 

mounted in the tractors which tow aircraft 
between the base and the airport terminal, 
a round -trip distance of one mile. This 

method saves substantial quantities of fuel 
which the big engines would consume in 

taxiing under their own power. It also 

keeps the engines in better condition since 

they are designed to operate at high 
speed. 

When the tractor driver receives an as- 

signment to tow an airplane from the base 

to the terminal, he contacts the airport 
control tower by radio, requesting permis- 
sion to proceed. Having received clear- 
ance, he crosses the field to the loading 
ramp where passengers are boarded. 

Use of tractors and two -way radio at 
San Francisco saves United an estimated 
$17,000 annually in gasoline costs. In taxi- 
ing between the airport terminal and the 
maintenance base, a DC -6 "Mainliner" 
would use approximately 30 gallons of ex- 

pensive aviation gasoline. In contrast, the 
tow tractor consumes less than half a gal- 
lon of standard automobile fuel. 

All of United's portable radio units are 

leased from local telephone companies 
which install and maintain the equipment. 
The "Minipaks" shown in use on the cover 
are manufactured by the Radio Specialties 
Company of Portland, Ore. -30- 
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NATIONAL SCHOOLS 

ALL BRANCHES OF TELEII. ELECTRONICS RADIO 

IN DYNAMIC, MODERN SHOP METHOD, 

HOME TRAINING COURSE 

Another great advance in HOME STUDY TRAINING. Let National 
Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop -Method, for today's 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 
tronics, Radio Industry. 

Check all you receive in One Master 
Course at One Low Tuition 
1. Television - Including Color TV 
2. Radio - FM and AM 
3. Industrial Electronics 
4. Sound Recording and Hi- Fidelity 
5. Preparation for FCC License 
6. Automation 
7. Radar and Sonor 
8. Communications 

ALL OF THIS MODERN. NEWEST. 

PRACTICAL EOUIPMENT IS TOWS TO KEEP 

Parts to Build a modem TV set, including 
large screen Picture Tube. 

Parts to build a powerful Superbes Re- 
ceiver, standard broadcast and short wave. 

Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator. 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Signal Generator 

Professional Multitester 
These are a MUST for all technicians. 

YOU DO MANY PRACTICAL JOBS. 
You do servicing, circuit analysis and 
many other down -to -earth experi- 
ments. You build a modern TV set 

from the ground up ... with equipment 
kits we give you, including a new large 
screen picture tube and professional 
Multitester, at no additional charge. 

EARN AS YOU LEARN! Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 
GET GRADUATE ADVISORY SER- 
VICE, TOO. 

MEMBER t 

Registration applied for 

L. 1. ROSENKRANZ 
President of NATIONAL SCHOOLS 

This Master -Shop- 
Method course is com- 
pletely up -to -date. 
Here in Los Angeles. 
the TV and Electron- 
ics center of the world, 
we are able to keep in 
constant touch with the 
industries' latest de- 
velopments. As a stu- 
dent , you will quickly 

master all phases at home . in your spare 
time. Your earning power will grow with 
every lesson. Just as thousands of National 
Schools graduates do every day, you can 
handle servicing. manufacturing. repairing, 
hundreds of other jobs. or make good money 
in your own business SECURE YOUR 
FUTURE -NOW SEND COUPON BELOW 

IN THESE MODERN TV STUDIOS, SHOPS AND 

LABORATORIES, sour Shop \I,thod Horn 
Study Coure was des s -loped by capers- 
coned instructors and engineers. What 
an advantage that Is to you at home - 
each lesson is tested. proved, easy to 
understand. You can master the most up- 
to-date projects, such as color TV set 
repair, printed circuits - even prepare 
for F.C.C. License and industrial elec- 
tronics without taking a special course 
TAKE YOUR FIRST STEP NOW TO 
A TOP -PAY JOB IN TV. ELECTRON- 
ICS, RADIO. SEND COUPON BELOW 

ELECTRON- 
, ICS, 

TODAY 

i 

M 
APPROVED 

FOR 
VETERANS 

AND 
NON-VETERANS 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 

187 N. LA SALLE ST., CHICAGO 1, ILL. 

IN CANADA: 811 W. Hastings St., Vancouver, B. C. 

FREE! 
Folly illustrated "CAREER" 
BOOK In TV, Radio, Elec- 
tronics. AND actual Sample 
Lesson -yours at no cost, no 
obligation SEND COUPON 
NOW -TODAMI 

September, 1956 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

Los Angeles, Californio 

IGET FAST SERVICE- MAIL NOW TO OFFICE NEAREST YOU! 

NATIONAL SCHOOLS, DEPT. RH-s6 
I 4000 S. FIGUEROA ST. 187 N. LA SAME ST 

Is LOS ANGELES 37, CALIF. OR CHICAGO I, ILL. 

I Rush free TV -Radio "Opportunity" Book and sample 

I lesson. No salesman will call. 

I NAME BIRTHDAY - . . _ -. 19__ 

1 ADDRESS 

CITY .. 
- - - - 

-_ZONE-. _STATE _ _ ._ 

VETERANS G. Do,e of Dnrho,ge-_ r. e eR= ea ......... 

1 
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You Can Now Afford 

Lab Equipment 
At Kit Prices! 

THE NEW AND VERSATILE 

LABORATORY -PRECISION 

Electronic Instruments 

New 

Transistor 

Circuits 
Resigned for you -and at a price you 

can afford to pay -precision servire intru- 
ments made by world- famous ADVANCE 
Components, Ltd. ADVANCE instruments. 
functionally designed and laboratory en- 
gineered, will provide many years of 
reliable. t rou blr -f rue perinrmanee. 

6') 

u 

Sine and Square Wave 

AUDIO GENERATOR 
AuvANCc Model 11 -1 Audio Generator 

covers, in three ranges, 15 cps to 50 Ac. 
both sine and square waves. On sine 
waves, accurate to ± l';ó, + 1 cycle: 
less than l': distortion at I Ac. Output ± 2 db, 200 ay to 20 volts. On square 
waves, less than 3 microseconds rise time; 
output 400 uy to 40 volts. Only $82.50 

98 

RF SIGNAL GENERATOR 
ADVANCE Model P -1 RF Generator 

covers 100 Ac to lOO Mc on fundamental, 
in six ranges, calibrated to l':- Output 
variable from 1 uy to 100 mv, 6 db. 

3 uv. 3 Outputs: 75 ohms, 37 ohm.. 
10 ohms. Audio modulation 30': at 4011 
cycles; AFoutput 0.8 volts. Only $69.50 
WRITE TODAY FOR COMPI.FI E SPECIFICATIONS 

Sole United States Agents 

FISHER RADIO SALES Co., Inc. 
21 -23 44th DRIVE tong Island City 1, N Y 

Two of the new G -E 2N170 rate -grown 
"n -p -n" high -frequency transistors which are 
intended for low power and low voltage. 

Inexpensive high -frequency transistor puts simple circuits 

within easy reach. Preamp for reluctance cartridge is shown. 
ANEW high- frequency transistor for 

radio hobbyists and do- it- yourself 
devotees, priced about the sanie as its 
nearest comparable electron tube, was 
announced recently by the General 
Electric Co. Designated 2N170, the 
new transistor is an "n -p -n" type pro- 
duced by the rate -grown process. 

Included in possible applications 
for the recently released transistor 
are an inexpensive vest- pocket super - 
regenerative broadcast radio receiver, 
a direct- coupled audio amplifier, a 
compensated preamplifier for a varia- 
ble reluctance phono cartridge, a 

1st 

phonograph oscillator, and a wireless 
microphone. The 2N170 can be used 
in any of the many published circuit. 
for "p -n -p" transistors where a low - 
voltage, high -frequency transistor is 
required. 'fo do this it is only neces- 
sary to change the connections to the 
power supply as shown below. 

In a typical common -emitter circuit 
the 2N170 has a power gain of 22 db 
at 455 ke., thus allowing it to be used 
in i.f. circuits. Maximum frequent'. 
cut -off with usable gain is 4 me. The 
transistor is hermetically sealed in an 
all -metal case for reliability. =30- 

Direct -coupled vest pocket radio. 

1612. 

INPUT 
11 25110 

0 

33011 

2NIOr 

22.. 

26 
PN05E 

5 .3 
R SHOULD BE ADJUSTED FOR OPTIMUM RESULTS 

Direct-coupled battery -saver amplifier 
using "n -p -n" and "'p -n -p- transistors. 

Basic "p -n -p" circuit (above) is easily 
converted to "n -p -n" circuit (below). 

COLLECTOR 
BASE 

F 

A TOOK -SOOIl s-OULD BC CNOSCN TO 
NAIL COALED -C, SOLTASE 2 5 TO 35 VOLTS 

CNAN.iNS C2 AND 52 ALLI. m COMPENSATiON 
LUCS SNO6N ISr SASPaOIOMATE 

C-.=cNSe -. , I N I n A Pr_L ., --P- , 

Compensated preamp for variable 
reluctance phonograph cartridge. 

Wireless broadcast -band phono oscil- 
lator. Mike input may also be used - 

6 

2 11 Iule 

6006. 

25170 

AUDO INPUT 

CR SIAL 
PI SUP 005 

01 

R s tITPASS 

221 22506¡ 

1 

E STAN * ICI CO 

.1129 

0 460NÚ1 

RANGE 6 20 FEET 

NOTE FOR -MIME' INPUT USE FOLLOWING 
CIRCUIT IN PLACE OF CRYSTAL 
PICKUP AND RESISTOR 

` 32250 P.M 

o 

I01 

32055 71 7II 
SPE nt 

TO BASE 
OF 25nJ 
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designed expressly for color .. . 

it's way ahead for Black and White 

18 element high gain yagi for all 
channels 2 through 13 

with Power -Pack 
shows up to 

more gain than the famous Winegard Interceptor 

WINEGARD 
COMPANY Burlington, lotta 

You can sell the Color 'Ceptor 2 ways 
CL4 Ply 
(11 element (7 element 
Color 'Ceptor) Power -Pack) 
$29.95 $14.95 

John Winegard says: 
You can have a "Color 'Ceptor" absolutely 

free. Why? So you can demonstrate your 
color TV sets successfully. Our future - 

yours and mine - depends on color. To sell 
color sets, you have to show people they work. 

The Color 'Ceptor is the one antenna that 
guarantees successful color set demonstration 

every time on any VHF channel 
from 2 through 13. 

The fact that the antenna you are now using 
gives satisfactory results on black and white - 

is absolutely no guarantee ... that this same 
antenna will give equally good color reception 
on all 12 VHF channels, particularly if you are 

in a low signal area. When a color picture is 
off -it's way off. Most often 
it's the fault of the antenna. 

With this in mind, and mindful that the higher 
gain necessary for color automatically 

guarantees better black and white pictures, 
we have engineered the first all VHF channel 

yagi designed expressly for color reception ... 
our brand new, ultra sensitive, 18- element 

"Color 'Ceptor" antenna, 
model CL -4X with "Power- Pack." 

The "Power- Pack" is an ingenious new idea 
developed in our laboratories that increases 

the gain of the "Color 'Ceptor" ... up to 47% 
over our world famous Interceptor, and at the 

same time, more than doubles the front to 
back ratio -really knocks 

out co- channel interference! 
I know the "cobbler's children" are usually the 
ones that don't have shoes -and even though 

you sell "Color ' Ceptors." you might not get 
around to installing one on your own set for a 

long time -so to make sure you do. I am giving 
you a free CL -4X with your first purchase of 

6 Color 'Ceptors - naturally 
this offer is limited. 

Every Winegard jobber has my authorization 
to redeem 12 "Color 'Ceptor" box tops (2 from 
each box) for a gleaming gold anodized "Color 

'Ceptor" with "Power- Pack" absolutely free. 
Not only can you brag that you have the best 
color picture in town, but the bright, shining 
gold "Color 'Ceptor" on your roof will cause 

much comment ... advertising you! 

CL4X 
Ultra Sensitive 
18 element 
Color 'Ceptor 
$4490 

For further information, 
see your jobber or write 

WINEGARD COMPANY 
Burlington, Iowa 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


An All- Transistor Superhet Tuner 
The I.F. Strip 

View of transistor i.f. strip. The two 
transistors mounted between the tiny 
Lf. transformers are the amplifiers 
while the transistor at the end of the 
strip is the audio power detector. 

Part 1. A 455 -kc. i.1. strip and detector for an 

all- transistor broadcast tuner, occupying a space of 

only 3 x 1.5 x .75 inches with a 60 -db voltage gain. 

HERE is an all- transistor superhet 
broadcast tuner that may be con- 
nected to any audio amplifier or 

used with headphones to provide ex- 
cellent volume. It may also be used 
as a signal source for tape recording 
where its reduced sideband- cutting 
provides better fidelity than many 
high -gain tube tuners. It has the ad- 
vantages of extreme portability and 
very long battery life. The tuner is 
also a natural for emergency use 
when the a.c. power fails. 

The construction of the tuner is di- 
vided into two parts. The construc- 
tion of the compact i.f. amplifier and 
detector will be covered in this article 
while a subsequent article will deal 
with the mixer -oscillator front end 
section of the tuner. 

How small can a modern high -gain 
i.f. amplifier strip get? Here is one 
that occupies a space only 3 x 1'2 x 'a 

inches. yet it boasts a gain of about 
60 db, and provides good selectivity. 
The circuit of this unusual amplifier 
is shown in Fig. 1. It includes two 
stages of i.f. and a power detector. 
The high gain is due to new type r.f. 
junction transistors by Raytheon, 
known as 2N112's (formerly CK760). 
In a correctly designed stage, the gain 
may be as high as 30 db. They require 
a collector supply of 6 volts at a drain 
of less than 1 ma. 

The 455 kc. i.f. transformers are 
Miller type 2041, designed especially 
for transistor applications. Note the 

100 

compactness of these units as shown 
in the photo. Each measures only ?'s 

inch wide and 3 inch high. Only one 
type is available, there being no "in- 
put" or "output" transformers as for 
tube circuits. Each transformer has 5 
terminals, with a tap on the primary 
to maintain a high "Q." The tapped 
portion matches the output of a tran- 
sistor (25,000 ohms). The secondary 
is a low- impedance winding which 
matches 600 ohms. Only the primary 
is tuned (by a slug on the bottom of 
the transformed. 

In several respects the design and 
construction of a transistor i.f. strip 
differs from that of a conventional 
tube circuit. Here are some important 
pointers to watch. 

As most readers know, transistor 
circuits require relatively large capac- 
itance for coupling and bypassing. This 
holds true for i.f. just as it does at a.f. 
For example, tube circuits often re- 
quire .005 pfd. bypass capacitors for 
i.f. amplifying stages. With transis- 
tors, the recommended value is .1 µfd. 
at 455 kc. This capacitance makes a 
unit that is enormous in size as com- 
pared with transistor components and 
transistors themselves. Therefore, a 
value of .02 pfd. was adopted in this 
circuit. This is the largest capacitance 
available in the disc type at a reason- 
able price. Tests show that there is 
negligible drop in gain or filtering 
when using this value of capacitance. 

Extra -small -sized .02 µfd. capacitors, 

By 

R. ZARR 

called DDM -203 ceramic "Min -kaps," 
are available from Centralab. They 
are relatively expensive but because 
they are only 4 ¡,; inch in diameter, five 
of them were used at strategic points. 
The remaining capacitors are ordinary 
sized discs which are not so costly. 

An i.f. triode transistor requires neu- 
tralization. Fortunately, neutralizing 
is not too complicated a procedure. It 
may be done as follows by cut -and -try 
methods. 

Connect headphones across the out- 
put terminals and a 0 -1 v. voltmeter 
across R,.,. Remove V, and connect a 
variable 100 -µµfd. capacitor temporari- 
ly between the bases of V, and V, with 
as short leads as practicable. Now as 
the variable capacitor is rotated near 
its maximum or its minimum settings, 
the voltmeter reading will be large, 
perhaps 1 volt or so. Near interme- 
diate settings, perhaps 50 to 80 µµfd., 
the indication drops to a minimum, 
approximately .15 volt. The low read- 
ing shows correct neutralization, and 
the larger indications show oscillation. 
Estimate or measure the correct set- 
ting of the variable capacitor. and ob- 
tain a small ceramic capacitor of this 
size. This is the correct neutralizing 
capacitor for the circuit. 

An alternate method is to feed in a 
modulated 455 -kc. i.f. signal to V, and 
listen in on the headphones. If the 
tone sounds distorted, the amplifier is 
oscillating and is not correctly neu- 
tralized. Rotate the variable capac- 
itor for undistorted tone. Actually, the 
correct neutralization point is not 
critical or sharp. The stage will stay 
neutralized over a considerable range 
of the variable capacitor. Of course, 
choose a capacitance well within this 
range. For example, if the stage stays 
neutralized with anywhere from 50 to 
80 µpfd., the correct value to use is 
approximately 65 µµfd. 

After having neutralized this stage, 
replace V, and follow the same pro- 
cedure to find the correct value for 
the first neutralizing capacitor. 
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All this sounds much more compli- 
cated than it actually is. The neutral- 
izing capacitor is far from critical. 
Perhaps this is best shown by the fol- 
lowing fact. Raytheon, Miller, and 
Automatic Mfg. Corp. show nearly 
identical i.f. circuits in their data 
sheets covering the 2N112. Raytheon 
recommends 80 µµtd., Miller shows 30 
pµtd., and Automatic includes no neu- 
tralizing capacitor at all in its test 
circuit. In this particular circuit, a 
value of 56 µµfd. was found to work 
best. 

When the i.f. strip is completed, you 
may test it by feeding it with the out- 
put from any converter such as from 
an a.c. -d.c. set. Still better, a 455 -kc. 
signal generator may be used as the 
source. Alignment may be done either 
visually or audibly. 

If the signal source is unmodulated, 
check with a 0 -1 v. voltmeter across 
Rl0 as described previously. This me- 
ter shows the strength of signal car- 
rier. With no signal fed in (assuming 
good neutralization) there should be 
little or no output from the i.f. strip. 
The voltmeter will show only about 
.15 volt. A strong signal will send it 
to 1 volt or even slightly higher. If a 
modulated signal is used, the set can 
be aligned by listening in on head- 
phones across the output. 

Fig. 2 shows a typical over -all re- 
sponse curve of an i.f. strip using 
2N112 transistors. Bandwidth is 8 kc. 
at 3 db down, and 12 kc. at 6 db down. 

In wiring and soldering this circuit, 
special care must be taken. It is easy 
to damage the tiny components if too 
much heat is applied or too much 
mechanical strain is placed on then. 
If possible use a thin soldering tip and 
don't overheat any part. 

As in any very compact device, it 
will not be easy to correct errors in 
wiring or substitute defective compo- 
nents. Work slowly and double -check 
each connection after it is made. If 
possible test each component before 
connecting. 

Underside of all- transistor broadcast tuner showing i t. strip in place along the 
top flange of the chassis. The transistor front end is at the lower left corner. 

lise as short leads as possible and 
lay out the parts with this in mind. 
The photo shows a good arrangement, 
with transistors between the trans- 
formers. Identify the transistor sock- 
ets, perhaps by a red dot painted on 
the collector side, so that transistors 
will be replaced correctly after re- 
moval. 

This sensitive amplifier makes a 
good spare or emergency replacement. 
It will operate for long periods of time 
from four tiny penlite cells, since the 
total drain is approximately 3 ma. A 
Burgess type Z4 (or equivalent) 6 -volt 
battery may also be employed as 
shown in the photograph. 

Next month Part 2 of this article 
will describe a transistor front end 
for the i.f. strip covered herein. 

(To be continued) 

IC 

- e -.0 -5 0 +5 +10 +15 
455 KC. 

Fig. 2. Over -al 1.1. response curve 
of transistorized 1.f. amplifier strip. 

Fig. 1. Complete schematic diagram of transistor i.f. strip and audio detector employing three "p -n -p" transistors. 

Rit 

R4 

C3 4 

R7 R6 

P-N-P 
2Nn2 

V3 

RIO 
CS CII 

Rei 

6V. 

R13 + 

CIO 

R6 

RI- 15,000 ohm. 3s, res. 
R:, 12:, -2000 ohm, 1/211 . res. 
Ro, R. R7. R.., Rm -1000 ohm, !pr. res. 
Rs- 10.000 ohm, 1/2w. res. 
R.- 39,000 ohm. I'_a. reo. 
R11-220 ohm, s 2.. re,. 

R, -1500 ohm, V2n, res. 
Rr.: 240 ohm, 1/2 w. res. 
C,, Co. Co, C,:, G, Ce, Co, Cu -.02 pfd. ceramic 

capacitor (see text) 
C, C-56 add. ceramic capacitor 

paper capacitor 
C:: -25 r.la.. 12 e. elce. ,vparirar 

C9 

JI 

OUT 

Ti, T:. T.- Transistor i.t. transformer (Miller 
2041 or equiv.) 

11-2- circuit jack 
V.,-"p-ri-p" junction transistor (Ray- 

theon 2N112) 
Batteries -Ace rent 
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Your choice of school 
is highly important 
to your career in 

'1 
J 

._ A 
TELEVISION 

INDUSTRIAL 
ELECTRONICS 

RADIO 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 
ELECTRICAL ENGINEERING 
Bachelor of Science degree in 36 to 42 
months with a major in electronics or 
electrical power. 

ELECTRICAL TECHNOLOGY 
Engineering Technician certificate 
in 12 months in electronics, radio, or 
electrical power; 
Associate in Applied Science degree 
in 18 months in radio and television. 
TECHNICAL SERVICE 
Service certificate in 6 months in electric- 
ity; in 12 months in radio and television. 

MSOE - located in Milwaukee, 
one of America's largest indus- 
trial centers - is a national 
leader in electronics instruction - with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter - 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 

TERMS OPEN SEPTEMBER, 
JANUARY, APRIL, JULY 

Choose wisely - your 
future depends on it. Write 
for more information today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RN -956 1025 N. Milwaukee St. 
Milwaukee 1, Wisconsin 

Send FREE career booklet, on: 
Electrical Engineering O Radio-Television 

I am interested in 
(Name of coarse) 

Name 4ge 

Address 

City Zone State 

If veteran, give discharge date 
MS -31 
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Ground that Antenna 
Internal wiring for 
safety box using co. 
axial leads. Note 
that switch was re- 
built, small spark 
gap added, and switch 
positively grounded. 

By WALTER S. ROGERS, W1DFS 

Be safe -not sorry. Get that antenna fixed up so 

autumn thunderstorms pose no threat to your home. 

MOW OW that we are in the midst of the 
autumn storm season, it is a good 

time to take a look at lightning pro- 
tection as well as general communica- 
tion equipment grounding protection. 

Most of us have been very lucky. 
Not often, due more to luck than 
sense, do we learn of a direct hit or a 
near miss that induces enough surge 
to do a pile of damage. This applies to 
radio receivers, transmitters, TV re- 
ceivers, and other gear that might be 
exposed to lightning. It is a relief to 
know, on leaving the house, that basic 
precautions have been taken and that 
we can expect to see the house intact 
upon our return. 

All communications antennas, which 
run outside the house, are fed with 
RG -8 /U coaxial cable. The 75 -80 meter 
dipole and the two- and ten -meter an- 
tennas clear the local house area with 
these leads. This minimizes noise from 
the lead -in, radiation in nearby receiv- 
ers and, with the permanent ground- 
ing of the shield, gives one a good 
start in the right direction. 

The National Board of Fire Under - 
writers has set the standards and we 
will he making no mistake if we ex- 
ceed these minimum requirements. 
Under "General Communication Cir- 
cuits, Section 8041," it is stated that 
the grounding conductor on communi- 
cation circuits shall not be less than 
18 gauge copper wire, leads should be 
as straight as practicable and protect- 
ed from mechanical injury, and a wa- 
terpipe used as the preferred ground. 

Under "Lightning, General 8151," it is 
indicated that the lead must be cor- 
rosion- resistant, no insulation is re- 
quired, support should be given with 
mechanical protection (not in conduit 

on the advice of the author as high 
frequency, including surges, travels on 
the surface or outer conductor so r.f. 
grounding must not be in thin -wall or 
standard steel conduit to be effective) 
and, finally, a nearby waterpipe is the 
preferred ground. 

With transmitters and down leads 
of any size, one must have the ground 
lead size equal or greater than the 
down lead, unless coaxial cable is used 
and properly grounded. Where 300 - 
ohm twin -lead is used, a suitable light- 
ning arrester. approved by the nation- 
al code, should be used. 

Among the author's old "wireless" 
souvenirs is a 600 -volt, 100 ampere 
double- throw, single -blade knife switch 
with "electrose" insulation. Old Mar- 
coni antennas and counterpoises re- 
quired these immense switches to 
drain the surges imposed. 

As an added precaution at W1DFS, 
the inner lead of the coaxial cable is 
grounded by a modified power switch 
of the above type (see photograph). 
All equipment has ground leads. The 
transmitter uses a three -wire twist 
lock power cable of ample size with 
the third lead grounding the metal - 
enclosed rack before connection to the 
a.c. lines. This lead comes from a 
nearby 117 -volt safety switch, which 
has lighter fuses than at the main 
fuse box. and which is used just for 
the transmitter circuit. 

The suggestions made by the author 
are not intended to be copied exactly 
but are rather designed to point up 
the need for lightning and communi- 
cation equipment protection. There 
are many ways of insuring this safety 
-the point is that something should 
be done and before it is too late. -1- 
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you get the most for your money 

ALLI D own knight-kits 
THE FINEST ELECTRONIC EQUIPMENT IN MONEY- SAVING KIT FORM 

i s 

Build Tear Own Quality 

Equipment at Substantial Savings 

Buy With Confidence From the Pioneers in Electronic Kits 

LOWEST COST -our huge buying 
power means biggest savings for you. 
You do the easy assembly and your 
finished instrument is equal in perform- 
ance and appearance to equipment 
selling for several times the remarkably 
low KNIGHT -KIT price. 

ADVANCED DESIGN- months of re- 
search, development and field -testing 
go into each KNIGHT -KIT to bring you 
the latest advances in quality design. 
And to assure top performance, premium 
quality ports are supplied in each kit. 

EASIEST TO ASSEMBLE -all chassis 
and panels are punched; all parts are 
clearly identified- resistors are mounted 
on cards and values are shown. Instruc- 
tion manuals are a marvel of clarity, 
featuring "Step- and -Chek" assembly, 
"King- Size" diagrams and "Spotlight" 
pictorials. All you need are soldering 
iron, pliers and screwdriver. 

ALLIED stakes its 36 -year repu- 
tation in the Electronics field on 
your complete success and fullest 
satisfaction with KNIGHT -KITS. 

TEST EQUIPMENT HAM GEAR HOBBYIST KITS HI -FI KITS 

LATEST 

PRINTED 

CIRCUIT 

Model F -146 

$49S0 

NEW knight -kit LOW COST 
GENERAL -PURPOSE 5" OSCILLOSCOPE KIT 

Outstanding value in an all -new, highly versatile 5" oscilloscope kit. 
Perfect for visual display of all commonly encountered waveforms. Ex- 
cellent for AM, FM and TV servicing, plus other high- frequency appli- 
cations. An easy -to- build, easy -to -use, dependable performer that 

matches or beats commercially wired 'scopes selling at several times more. Up- to -the- 
minute kit design features printed circuit, laced wiring harness, and pre -cut wires for 
quick and easy assembly. Has 4 sweep ranges, 15- 150,000 cps. High vertical sensitivity: 
25 rms millivolts /inch; input impedance, 3.3 megs and 45 mmf; response down only 
3 db at 700 kc. Horizontal sensitivity, 70 rms my /inch; response, down only 3 db at 
200 kc; input impedance, 2.2 mega and 30 mmf. Deluxe features include DC positioning 
controls for fast trace positioning; blanking circuit on all ranges to eliminate retrace 
lines; graph scope screen and internal, regulated calibrating voltage for highly accurate 
signal measurements; frequency -compensated vertical attenuator; provision for internal 
or external, positive or negative synchronization; Phantastron linear sweep generator; 
high 2nd anode voltage for high.intensity trace. Kit is complete with 5' CRT and all 
tubes -ready for assembly. Blue steel case with "disappearing" handle. Handsome 
panel in contrasting gray. Size, 143 x 95z x 16" deep. Shpg. wt., 40 lbs. 
Model F -146. Complete 5' Oscilloscope Kit. Net only 
F -148. RF Demodulator Probe Kit. Net only $3.45 
F -147. Low- Capacity Probe Kit $3.45 

$49.50 

EASY 

PAYMENT TERMS 

If your total KNIGHT -KIT 

order is over $45, take 

advantage of our liberal 

Time Payment Plan - 
only 10% down. Write 

for application form. 

ALL PRICES NET F.O.B. CHICAGO 

Model F -123 

$44'S 

NEW knight -kit TV -FM 
SWEEP GENERATOR KIT 

Guaranteed Linearity Fool -proof Calibration 
Wide -Range Coverage Electronic Blanking 

All -new; precision- designed for lab use, TV and FM servicing, pro- 
duction line testing. Covers 300 kc to 250 mc continuous on 4 bands 
(all fundamentals). Center frequencies of VHF TV channels appear 
on scales. Exclusive KNIGHT -KIT sweep circuit assures almost 
perfect linearity -RF sweep output in excess of 0.15 volts, /fat 
within 1 db, is available on all bands. Sweep width continuously 
variable, 0 -13 mc. Crystal -controlled marker oscillator with dual 
crystal socket and selector switch. Phase control provides blanking 
shift , 0 to 180 °. Step -type and continuous output controls; separate 

marker amplitude control. Filter connected to 0 -50 mc output jack provides 20 db 
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5 -volt 
horizontal sweep voltage (for scope) available from front panel. Professional- looking 
blue -finish steel case with gray panel. Has "disappearing" handle. 8M x 12 x 7. With 
all parts, tubes, test cable, solder and multi -color pre -cut wire. Less crystal. Shpg. 
wt., 13y¢ lbs. 
Model F -123. TV -FM Sweep Generator Kit. Net only 
P -286. 4.5 mc Crystal (.005 %). Net 54.80 
P -143. 5.0 mc Crystal (.02 %). Net $3.95 
P -145. 10.7 mc Crystal (.02 %). Net $3.95 

$44.75 

100 N WESTERN AVE., CHICAGO 80, ILLINOIS 
SEE FOLLOWING PAGES )6 
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ALLI ED'S own knight -kits... better by far 
knight - kit 5 " ALL- PURPOSE WIDE -BAND OSCILLOSCOPE KIT 

2 Printed Circuit Boards 5 Mc Width for Color TV 

00 
Wide -band, 5' Oscilloscope; equals or betters the performance of commercially - 
wired 'scopes costing several times the price. Two printed circuit boards and 
laced wiring harness assure wiring accuracy and reduce assembly time. Ideal 
for lab use, color TV servicing and high frequency applications. Provides 
unusually wide sweep range -from 15 to 600,000 cps. Locks in at frequencies as 

high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mc color 
burst frequency; down only 3 db at 5 mc. High vertical sensitivity of 25 my /inch. Input capacity 
20 mmf and 3.5 megs. Outstanding features: cathode -follower vertical and horizontal inputs; 
2nd anode provides 1400 volts high -intensity trace; push -pull vertical and horizontal amplifiers; 
positive and negative locking; faithful square wave response; frequency -compensated attenu- 
ator; Z -axis input for intensity modulation; one volt P -P calibrating voltage; astigmatism con- 
trol; blanking circuit to eliminate retrace lines; DC positioning control. Complete with CRT, 
all tubes and parts. Handsome, professional, blue -finished steel case with "disappearing" 
handles. 14% x 9y2 z 16'. Shpg. wt., 90 lbs. 
Model F -144. Wide -Band 5' Oscilloscope Kit. Net only $69.00 
F -148. Demodulator Probe. Net .63.45. F -147. Low Capacity Probe. 12 mmf. Net.... 53.45 

i;..¡ 

Model F -1 44 

°69 

NEW knight -kit 
VOLTAGE CALIBRATOR KIT 

Model 
F-136 

Permits the use of any scope 
as a precision peak -to -peak 
AC voltmeter. Provides a true 
square -wave voltage on scope 
screen. Range switch and cali- 

brated potentiometer permit selecting any voltage be- 
tween .01 and 100 volts, in 4 ranges. Fifth position of 
switch feeds external signal to scope for comparison. 
Constant output on line volt. variation from 80 -135 v. 
±6% on all ranges. Shunt capacitance only 15 mmf. 
Use any 20,000 ohms /volt VOM or a VTVM for initial 
calibration. Direct coupling of output provides ground 
reference for DC scopes. Portable case, 7% x 534 x 
Ready to build. Shpg. wt.. 5 lbs. 
Model F -136. Voltage Calibrator Kit. Net ....$12.75 

-_ 

Model F -135 

knight -kit 
$2650 

VISUAL -AURAL SIGNAL TRACER KIT 

A remarkable value in an instrument 
which permits visual and aural signal 
tracing of RF, IF, video and audio 
circuits -has highest gain in its price 
class. Traces the signal from the an- 
tenna to the speaker. Reproduces 
signal at plate or grid connection of 
any stage. Identifies and isolates 
"dead" stages. Features: usable gain 
of 91,000; "magic eye" with cali- 
brated attenuators for signal pres- 
ence indication and stage -by -stage 
gain measurements; built -in 4' PM 
speaker; single probe with plug -in 
head gives instant choice of RF or 
audio tracing. Provides noise test; 
built -in watt meter calibrated from 
25 to 1000 watts; provision for exter- 
nal scope or VTVM. Blue -finish steel 
case. Shpg. wt., 13 lbs. 
Model F -135. Signal Tracer 
Kit. Net only $26.50 

knight -kit LOW COST 

RF SIGNAL GENERATOR KIT 

Build this wide - 
range extremely 
stable RF signal 
generator and save 
two -thirds the cost 
of a comparable 

wired instrument. Ideal for align- 
ment of RF and IF stages in radio 
and TV sets, and for trouble- 

shooting audio equipment. Delivers output on fundamentals from 
160 kc all the way out to 110 mc; useful harmonics to 220 mc. Has 
built -in 400 -cycle sine -wave audio oscillator for modulating RF; 
audio is also available externally. Features high -stability Colpitts 
circuit with precision -wound coils -no calibration necessary. Has 
input for external modulator. Maximum audio output, 10 volts. 
RF output, over 100,000 micro -volts. Step and continuous -type 
output attenuators. With all parts, tubes, wire and solder. Port- 
able case, 7 x 10 x 5'. Shpg. wt., 10 lbs. 
Model F -145. RF Signal Generator Kit. Net only $19.75 

Model F -145 

$1975 

Model F -129 

NEW $3795 
knight -kit 
6 -12 VOLT BATTERY ELIMINATOR KIT 

A valuable new unit for servicing 
auto radios, mobile gear, etc. Delivers 
continuously variable filtered DC 
output from 0 to 15 volts. Provides 
DC output at 0 -8 volts or 0 -15 volts. 
Continuous current rating: 12.5 amps 
at 6 volts, 10 amps at 12 volts. Can 
also be used as battery charger. 
Oversize rectifiers and transformer 
for better regulation and long life. 
Two meters provide simultaneous 
current and voltage readings; ranges: 
0 -15 volts DC: 0 -20 amps DC. 
Doubly protected: fused primary and 
automatic -reset overload relay for 
secondary. Heavy -duty binding 
posts. Blue -finish steel case with 
"disappearing" handle. With all parts, 
solder and pre -cut wire. 9 x 12! H x 

Shpg. wt., 20 lbs. 
Model 
Kit. Net only 

ower Supply 

knig ht-kit 
AUDIO GENERATOR KIT 

Model F -137 An ideal audio fre- 
quency source for 
checking audio cir- 
cuits and speaker re- 
sponse. Covers: 20 

cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standard - 
*1 db to 1 meg. Generator imp., 600 ohms. Less than 
.25% distortion from 100 cps through the audible range; 
less than .5% when driving 600 ohm load at maximum out- 
put. Cont. var. step- attenuated output. 17 lbs. 
Model F -137. Audio Generator Kit. Net only....$37.50 

knight -kit RESISTANCE SUBSTITUTION BOX KIT 

Model Simplifies determination of resistor 
F -139 values needed in a circuit. 36 stand- 

ard i watt resistance values be- 
tween 15 ohms and 10 megohms 
with an accuracy of 10 %. 18 -posi- 

tion switch; also slide switch for multiplying 
values by 1000. Extra switch wafer serves as 
tie points, eliminating buss bar.5 x 3 x 2'. Com- 
plete with test leads and clips. 2 lbs. 
Model F -139. Rosis. Sub. Box Kit. Net .)5.95 

knight -kit CAPACITANCE SUBSTITUTION BOX KIT 

Model Makes it easy to find capacitor 
F -138 values needed in a circuit. Provides 

18 standard capacitor values from 
.0001 mfd. to .22 mfd., íF 20%. 
Values are 600 volts, except .15 and 
.22 which are 400 volt. 18- position 

switch selects all values quickly and easily. 
In bakelite case, 5 x 3 x 2'. Complete with all 
parts, test leads and clips. 2 lbs. 
Model F -138. Cap. Sub. Box Kit. Net ..$5.95 

$3750 

..'! 

$595 

$595 

QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY- SAVING KIT FORM 
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41/2" 
Meter 

e e e easiest to build ...you get more ...YOU SAVE MORE 

Model F -128 $i 695 
knight -kit 
1000 OHMS /VOLT VOM KIT 

Exceptional accuracy and versa- 
tility at amazing low cost. Ideal 
for service shop, lab and Amateur 
use. Uses 414" meter (400 micro - 
amp movement) with separate 
scales for AC voltage and current. 
DC voltage and current, decibels 
and resistance. 38 ranges include: 
AC, DC and output volts, 0 -1 -5- 
10-50- 100 -500 -5000 (1000 ohms/ 
volt sensitivity); Resistance, 0- 
1000- 100,000 ohms and 0 -1 meg.; 
Current, AC or DC. 0 -1 -10 -100 
ma and 0 -1 amps; Decibels, -20 
to +69 in 6 ranges. Uses I% pre- 
cision resistors. 3- position func- 
tiod switch and 12- position range 
switch. Complete kit with bake- 
lite case, (6?4 x 5!4 x 3 %'), bat- 
tery, pre -cut wire, solder and test 
leads. Shpg. wt., 2% lbs. 
Model F -128. 1,000 ohms/ 
volt VOM Kit. Net only.$16.95 

Model F -140 $2950 
knight -kit L 
20,000 OHMS /VOLT VOM KIT 

Outstanding quality and perform. 
ance at extremely low cost. Fea- 
tures 32 ranges; full vision 4 W 
meter; accuracy ±2% of full 
scale; 50 microampere sensitivity 
for 20,000 ohms /volt input resist- 
ance on DC; front panel "zero 
adjust" Single switch selects 
function and range. Range: AC, 
DC and output volts, 0 -2.5. 10- 
50- 250 -1000 -5000; Resistance, 0- 
2000- 200,000 ohms and 0 -20 meg.; 
DC ma, 0 -.1 -10 -100; DC amps, 
0 -1 -10; Decibels, -30 to +63 in 
6 ranges. Uses precision 1% mul- 
tipliers. Moisture- resistant film- 
type resistors. Complete kit with 
bakelite case (6% x 5% x 
batteries, pre -cut wire, solder and 
test leads. Shpg. wt., 5 lbs. 
Model F -140. 20,000 ohms /volt 
VOM Kit. 
Net only $29.50 

knight -kit RESISTOR - 

CAPACITOR TESTER KIT 
Model F -124 Measures capacitance 

$1 
50 and tesistance ac- 

curate bridge method; 
checks for opens and 
shorts in paper, mica 

and ceramic capacitors; shows 
power factor of electrolytics. 
Large dial shows capacitance and 

resistance at a glance; balanced -bridge circuit with "magic eye" null 
indicator measures power factor from 0 -50%. Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac- 
ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100 
to 50,000 ohms and 10,000 ohms to 5 megs. Accuracy, +10%. Auto- 
matic discharge feature prevents after -test shock. Blue -finished steel 
case, 5 x 3 x 2'. With tubes and all parts. Shpg. wt., 8 lbs. 
Model F -124. Resistor- Capacitor Tester Kit. Net only $19.50 

NEW knight -kit TRANSISTOR 
Model F -149 & DIODE CHECKER KIT 

5350 Checks leakage -to -gain ratio and 
noise level of all junction, point con- 
tact and barrier transistors. Also 

checks diodes, forward and reverse current con- 
duction of selenium rectifiers; useful for continuity 
and short checks. Easy -to -read meter. Features: 
spring- return leakage gain switch; calibration 
control; separate sockets for PNP and NPN 
transistors. Headphones or signal tracer may be 
used with checker for noise measurements. Case, 
5 x 3 x 2 ". With 221,4 volt battery. 2% lbs. 
Model F -149. Transistor Checker Kit. Net $8.50 

EASY PAYMENT TERMS: If your total KNIGHT -KIT order 
is over $45, take advantage of our liberal Time Payment Plan 
-only 10% down. Write for application blank. 

ALL PRICES NET F.O.B. CHICAGO 

knight -kit VTVM KIT 

with Printed Circuit Board 
Model F -125 An extremely stable, 

and highly accurate $2 A 95 VTVM. Greatly eim- ( plified wiring - entire 
chassis is a printed 

circuit board. Maximum conven- 
ience in arrangement of scales; 3X 
AC and DC scale design permits 
utilization of best portion of each 
scale for most accurate readings. 
Also measures peak -to -peak for 
FM and TV work. Ranges: AC 

P -P volts, 0- 4 -14 -40 -140 -400- 1400 -4000; AC rms volts and 
DC volts, 0- 1.5- 5- 15 -50- 150 -500 -1500; resistance, 0.1000 - 
10K-100K ohms and 0 -1 -10- 100 -1000 megohmp; db scale, -10 to +5. AC response, 30 cycles to 3 mc. Low -leakage 
switches and 1% precision resistors. Balanced- bridge cir- 
cuit. 4 yt" meter, 200 microamp movement. Polarity revers- 
ing switch. Input res., 11 megs. Shpg. wt., 6 lbs. 
Model F -125 Printed Circuit VTVM Kit. Net only .. $24.95 
F -126. Hi- Voltage Probe; extends DC to 50,000 Volts $4.75 
F -127. Hi- Frequency Probe; extends AC to 250 mc. $3.45 

Model F -143 

$295 
knight -kit LOW -COST TUBE TESTER KIT 

Offers high accuracy, top versatility and convenience 
at lowest cost. Tests 4, 5, 6 and 7 -pin large, regular 
and miniature types, octale, loctals, 9 -pin miniatures 
and pilot lamps. Features test for neu, 600 ma series 

string tubes. Tests for open, short, leakage, heater continuity and 
quality (by amount of cathode emission). 4!2' square meter with 
clear "GOOD -?- REPLACE" scale. With line -voltage indicator and 
line -adjust control. Choice of 14 filament voltages from .63 to 117 
volts. Blank socket for future type tubes. Universal-ty pe selector 
switches for any combination of pin connections. Single -unit, 10 -lever 
function switch. Entire switch assembly is installed as a single unit - 
saves time and greatly simplifies construction. Illuminated roll chart 
lists over 600 tube types. Shpg. wt., 14 lbs. 
Model F -143. Counter Model Tube Tester Kit. Net only 
Model F-142. Portable Model Tube Tester Kit. Net only... $34.75 
F -141. TV Picture Tube Adapter for above. Net only $3.75 

529.75 

Model F -119 

$1 250 

knight -kit LOW -COST 

"IN- CIRCUIT" CAPACITOR CHECKER KIT 
Tests capacitors while they are still wired in 
the circuit! Saves time and bother; an essen- 
tial instrument for the service technician. Just 
press a button and the "magic eye" instantly 
shows opens and shorts (not leakage.. Tests 
opens and shorts on any capacitor of 20 mmf 
or greater capacity, even if it is in parallel 
with a resistance as low as 50 ohms. Tests for 
shorts may be made on any capacitor even 
when it is shunted by as low as 20 ohms. 
Blue- finish steel case, 7% z 51/4 x 5 ". With 
tubes, all parts. wire and solder. Easy to 
assemble. Shpg. wt., 5 lbs. 

Model F -119. Cap. Checker Kit....$12.50 
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ALLIED'S own MONEY- SAVING knight -kits 
FAMOUS knight -kits FOR HOBBYISTS & EXPERIMENTERS...FASCINATING, INSTRUCTIVE... 

knight -kit 
"SPACE SPANNER" 

BAND SWITCHING 

RECEIVER KIT 

4.1:° Model 
$1 595 

Thrilling Short Wave and Broadcast 

Famous 2 -band AC -DC receiver in easy -to -build kit form at a very 
low price. Pulls in thrilling short -wave (6 to 17 mc) and standard 
broadcast. It's fun listening to amateur, aircraft, police and 
marine radio. Features highly sensitive regenerative circuit. 
Bandswitch selects broadcast or short wave. Has 4' PM speaker and 
beam -power output tube for plenty of -olume; headphone connectors 
for weak signal listening; slide switch cuts out speaker. Uses 12AT7 
regenerative detector and audio amplifier, 5005 power output, 35W4 
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer; 
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts. 
7 x 1032 x 6'. Shpg. wt. 43§ lbs. t 
Model S -243. "Space Spanner" Receiver Kit. Net only $15.95 

5-247. Matching Cabinet for above. 2 lbs. Net $2.90 

"OCEAN HOPPER" RECEIVER KIT 
Tops for exciting broadcast, long wave and short 
wave reception. Highly sensitive regenerative- 
type circuit. Excellent headphone reception; can 
be used with 3 -4 ohm PM speaker on strong 
broadcast band stations. Supplied with plug -in 
coil for standard broadcast; covers long wave 
and popular short wave bands with coils below. 
Pulls in thrilling foreign broadcasts, police, ama- 
teurs and aircraft. Controls: Main Tuning, Band - 
spread, Antenna Tuning. Off -On- Regeneration. 
With all parts and tubes (less extra coils and 
headset). AC or DC. Shpg. wt., 5 lbs. 
Model S -740. "Ocean Hopper" Kit $11.75 

EXTRA PLUG -IN COILS 
S-741. Long Wave, 155 -470 kc. Net 790 
S-742. Short Wave, 1.65 -470 kc. 
S-743. Short Wave, 2.9 -7.3 mc. (t Net 
S-745. Short Wave, 7 -17.5 mc. each 656 
S-744. Short Wave, 15.5 -35 mc. 

a ' - O Mema - 

Model S -295 $1475 

NEW knight -kit TWO -WAY INTERCOM KIT 

New low -cost, easy to build intercom system kit. Ideal for 
use in home or office. Consists of Master unit and Remote 
unit, each with press -to -talk switch. Remote unit may be 
left "open" for answering calls from a distance, for "baby- 
sitting", etc. Remote may also be connected for "private" 
operation- i;annot be "listened-in" on, but it can be called 
and can originate calls. Master unit includes high -gain 
2 -stage amplifier; each unit has 4' PM dynamic speaker. 
Complete with Antique White cabinets (4% x 6% x 4%'), 
all parts, tubes and 50 feet of cable (up to 200 feet of cable 
can be added). For AC or DC. Shpg. wt., 7 lbs. 
Model S -295. Two -Way Intercom Kit. Net only. )14.75 

knight -kit 
"RANGER II" SUPERHET RADIO KIT 

Thousands have built and enjoyed the 
"Ranger" Broadcast Band Receiver. Care- 
fully engineered for easy construction and 
powerful, sensitive performance. Latest 
Superhet circuit; tunes 540 to 1680 kc; covers 
entire broadcast band and exciting police 
calls. Features automatic volume control, 
built -in preformed loop antenna, ball- bearing 
tuning condenser. Develops excellent tone 
quality from Alnico V PM dynamic speaker. 
Supplied with following tubes: 12SA7GT con- 
verter; 12SK7GT IF amp.; 12SQ7GT det.- 
AVC- audio; 50L6GT audio output; 35Z5GT 
rect. Complete with handsome brown plastic 
cabinet (6 x 9 x 5) tubes, speaker, all parts, 
and instruction manual. AC or DC operation. 
Shpg. wt., 8 lbs. 
Model S -735. "Ranger II" Superhet 
Radio Kit. Net only . $17.25 

Model S -735 $1725 

knight -kit LOW COST PHONO 
AMPLIFIER KIT 

It's easy to build this 
fine -performing, low - 
cost compact phono 
amplifier. Ideal for use 
in a portable phono- 
graph- simply add any 

record player and a 3 to 4 -ohm speaker. Amplifier works with crystal 
or ceramic cartridges. Inverse feedback circuit for rich, clean tone 
quality. Delivers full 1%-watt output with less than .25 volt input. 
Includes efficient tone control; has AC outlet, controlled from ampli- 
fier switch. Complete with tubes and all parts. Size only 4% x 7 x 4"- 
fits into almost any portable phono case. Shpg. wt., 3 lbs. 
Model S -790. Phono Amplifier Kit. Net only $8.95 

Model S -790 

$895 

3-WAY PORTABLE RADIO KIT 
A low -cost portable radio covering the 
full standard broadcast band from 535 
kc to 1650 kc. Delivers excellent recep- 
tion on AC or DC current or from self - 
contained batteries. Sensitive Superhet 
circuit features automatic volume con- 
trol, economical operation. Includes 
powerful 5' Alnico PM dynamic speaker, 
efficient ferrite loop -stick antenna. Sup- 
plied with following tubes: 1R5 con- 
verter; 1U4 IF amplifier; 1U5 detector - 
AVC- audio; 3V4 audio output. Complete 
with attractive portable case (734 x 10 x 
5%'), tubes, speaker, all parts and in- 
struction manual. Shpg. wt., 6 lbs. 
Model S -730. 3 -Way Portable 
Radio Kit (less batteries). Net. $19.95 
J-651. Battery Kit for above $2.50 

FAMOUS knight -kit 
CRYSTAL SET KIT 

Thousands of beginners have 
started in radio and electronics 
by building the KNIGHT -KIT 
crystal set. This feature -packed set delivers 
loud, clear reception of local broadcast stations. 
A germanium crystal diode detector assures 
high sensitivity and simple operation -no crystal adjustment re- 
quired. "Hi -e" coil boosts sensitivity. Ball -bearing variable capacitor 
for easy tuning. With all parts and simple -to- follow instructions. 
Shpg. wt., 1 lb. 
Model S -261. Crystal Set Kit. Net only $2.15 
5.267. Accessory Kit. 2000 -ohm headphones and all parts 
for outdoor antenna $2.95 

Model S -261 

$215 

Buy with confidence from ALLIED - America's Pioneer in Electronic Kits 
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finest quality electronic equipment in lowest -cost kit form 

EASY -TO -BUILD HIGH PERFORMANCE KITS WIDELY USED BY MANY LEADING TRAINING SCHOOLS 

NEW knight -kit 
ELECTRONIC PHOTOFLASH KIT 

New feature - 
Model S -244 packed photoflash 

$850 
kit -designed for 
top quality de- 
pendability - 
available at a 

money- saving low price. Ideal 
for black and white or color 
photography. Xenon -filled re- 
flector -bulb assembly gives over 

10,000 flashes at less than y6 each! 1 /700 -second flash 
freezes the fastest action. Has 50 watt -second output. 
Provides light approximating daylight in spectral quality; 
permits the use of outdoor -type film indoors. Film guide 
number for color (ASA10) is 45. Designed for "X" or "O" 
shutters only. Requires sync cable (available from any 
photo supply dealer) and either battery or AC supply 
bated below. Complete outfit with battery weighs only 3% 
lbs. Kit includes all parts, carrying case and easy -to- follow 
instructions. Shpg. wt., 3 lbs. 
Model S -244. Electronic Photoflash Kit. Net ... .$28.50 
S -246. AC Power Supply Kit. Easy to assemble $3.75 
J-626. Battery for above (Burgess U -200) $8.47 

knight -kit TRANSISTOR RADIO KIT 

Printed Wiring Works from Penbght Cell 

Model $435 Smooth 
S-765 Variable Capacitor 

Tuning 

Experiment with the marvel of transis- 
tors! Printed circuit requires no wir- 
ing -just assemble with a few solder 
connections and enjoy excellent recep- 
tion over the full AM broadcast band. 
No tubes to burn out -no crystal. Com- 
pact -fits in the palm of your hand - 
operates for months from a single 
penlight cell. Transistor provides plenty 
of power for strong headphone reception. 
Complete with all parts, transistor and 
penlight cell. Shpg. wt., 8 oz. t, 
Modal S -765. Transistor Radio Kit $4.35 
5-266. Accessory Kit. 4000 -ohm head- 
phones and all parts for outdoor an- 
tenna $3.15 

FAMOUS knight -kit LAB KITS 
6 -IN -1 RADIO 

LAB KIT 

Model S -770 Build Any 

5 of 6 Electronic 
Projects s79 

A fascinating and instructive kit. 
Enables you to build any one of 
the following projects: Standard 
Broadcast Receiver; Wireless 

"Home Broadcaster "; Code Practice Oscillator; Code Practice 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- 
ginners. Once basic wiring is completed, circuits may be changed 
without soldering. Safe to build and operate; only tools needed are 
screwdriver, pliers and soldering iron. The ideal kit for students and 
beginners in electronics. Kit includes mounting board, tube, all 
parte and easy-to-follow instruction manual. Less headphone (also 
serves as mike). Shpg. wt., 6 lbs. 
Model S -770. "6 -in -1" Lab Kit. Net only $7.95 
J -112. Single 1000 -ohm headphone for above $1.05 
C-100. Antenna kit for above $1.05 

10 -IN -1 
LAB KIT 

Model S-265 Any of 

$1 265 
10 Electronic 

Projects 

A wonderfully instructive electron 
ics kit. Ideal for experimenters, 
beginners -fun to build. Construct 
a sensitive Broadcast Receiver; 
Amplifier (for phono or mike); Wireless l'liono Oscillator; Home 
"Broadcast Station"; Code Practice Oscillator; Capacity -Operated 
Relay, or any one of four other fascinating projects. Low voltages; 
safe to build and operate. Only tools needed are soldering iron, 
screwdriver and pliers. Perfect for self -instruction in circuit funda- 
mentals, and packed with practical applications. Kit includes 
mounting board, tubes, all parts, hardware, microphone, and 12- 
page builders' manual. Shpg. wt., 10 lbs. 
Model S -265. "10 -in -1" Lab Kit. Net only $12.65 
J -112. Single 1000 -ohm headphone for above $1.05 
C -100. Antenna Kit for above $1.05 

knight -kit WIRELESS BROADCASTER KIT 

Modal S -705 This fascinating unit makes it possible to "broad - 
cast" with phonograph or microphone through any s standard radio receiver up to 50 feet away -with- 
out any connection to the set. May be used with 
crystal or magnetic cartridge, or with microphone. 

Broadcasts a clear, full -toned signal. High -gain stage permits 
using magnetic cartridge without need for external preamp. 
Complete with all parts, tubes, wire and solder (less micro- 
phone). 4y2 x 5 x 6'. Easy to assemble. Shpg. wt., 3 lbs. 
Modal S -705. Wireless Broadcaster Kit. Net only 
S-556. Microphone for above with 5 -ft. cable $3.95 

knight -kit PHONO OSCILLATOR KIT 

Modal S -760 This low -cost phono oscillator may be used with 
any crystal phonograph for "broadcasting" re- 
corded music through any standard radio receiver 
up to 50 feet away. Requires no direct connection 
to radio set. Operates on any frequency between 

600 and 800 kc. Has controls for adjustment of modulation 
level and selection of clear frequency on radio receiver. Uses 
50L6GT tube and 35Z5GT rectifier. Complete with all parts, 
tubes and instructions. 4% x 4% x 4y §'.Shpg. wt., 1 lb. 
Model 5 -760. Phono Oscillator Kit. Net only $5.85 

$9.50 

$ 5a 

ALL PRICES NET F.O.B. CHICAGO 

knight -kit 
eg_ CODE PRACTICE 

OSCILLATOR KIT 

Model S -239 Transistor 
Circuit- 

[13 s Powered by -_. Penlight Cell 

An ideal code practice oscillator. Uses transis- 
tor circuit. Extremely low current consumption 
-powered by single penlight battery. Pro- 
vides crisp, clear tone (400 to 600 cps). Has 
input jack for earphone; screw -type terminal 
strip for key. In compact bakelite cose (2ií 
x 3% x 11/2') with anodized aluminum 
panel. Complete with all parts, transistor, 
battery and easy -to- follow instructions. Shpg. 
wt., 1 lb. t. A 
Model S -239. Code Practice Kit....$395 

See Next Page for Amateur Kits 
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ALLIED'S own knight -kits give you the most for your money 

BUILD YOUR OWN QUALITY HI -FI AMPLIFIER! 

knight -klt 
BASIC 25 -WATT 

LINEAR -DELUXE 

HI -FI AMPLIFIER KIT 

Model S -755 

$4450 
Williamson -Type Circuit 

Printed Circuit Board 
Chrome -Plated Chassis 

This super-quality hi -fi basic amplifier is designed to satisfy the most critical listener. Intended 
for use with tuners incorporating built -in preamp or with separate preamp. Incorporates latest 
Williamson -type circuit and has potted matched transformers. Delivers maximum output of 
45 watts. Frequency response is: ± 0.5 db. 10 cps to 120 kc, measured at 20 watts. Harmonic 
distortion is only .15'; right up to 30 watts. Intermodulation distortion is only 27'7 at 10 
watts and only .4'; at 20 watts, using 60 cps and 7 kc, 1:4 ratio. Hum level is -85 db below full 
rated output. Output impedance. 4. 8. 16 ohms. Input voltage for 25 -watt output is 1.8 volts. 
Uses two 12AU7's, two 5881's, and a 5V4. Etched circuit is utilized in voltage amplifier and 
phase inverter stages to speed assembly. Has output tube balancing control, variable damping 
control, and on -off switch. Handsome chrome -plated chassis, 14 x 9 x 2'. Overall height, 7". 
A deluxe true hi-fi amplifier equal in performance to amplifiers selling at over twice the price. 
Complete with all parts and tubes. Easy to assemble. Shpg. wt., 27 lbs. ,, ec 

44 Model S-755. Basic 25 Watt Hi -Fi Amplifier Kit. Net only i.50 
S-759. Metal enclosure for above; black finish. 3 lbs. Net $4.25 

knight -kit 
10 -WATT HI -FI AMPLIFIER KIT 

Model S -753 

$2350 
Chrome -Plated Chassis 

Famous for wide response 
and smooth reproduction 
at low cost. Only 0.5 volt 
drives amplifier to full out- 
put. Frequency response: 

± 1 db, 30- 20,000 cps at 10 watts. Harmonic 
distortion less than 0.5';, at 10 watts. Inter- 
mod. distortion less than 1.5'i; at full out- 
put. Controls: on- off -volume, bass, treble. 
Input for crystal phono or tuner. Chromed 
chassis; punched to accommodate magnetic 
cartridge preamp. Matches 8 ohm speakers. 
Shpg. wt., 14 Its. ors 
Model S -753. Amplifier Kit. Net... $23.50 
Model 5-23$. l'reamp Kit for above $3.10 
S -757. Metal Enclosure. 3 lbs $3.95 

knight -kit 
20 -WATT HI -FI AMPLIFIER KIT 

Model S -750 

$3575 
Chrome -Plated Chassis 

True hi -fi for less! Fre- 
quency response, ± 1 db, 
20- 20,000 cps at 20 watts. 
Distortion, 1 at 20 watts. 
Hum and noise level: tuner 

input, 90 db below 20 watts; phono 72 db 
below 20 watts. 4 inputs: magnetic phono. 
microphone, crystal phono or recorder, and 
tuner. Controls: Bass, Treble, Volume, Se- 
lector. With compensation positions for 78 
and LP records. Built -in Preamp. Outputs: 
4, 8, 16 and 500 ohms. 23 lbs. 
Model S -750. 20 -Watt Kit. Net ....$35.75 
S -755. Metal Enclosure. 3 lbs $4.15 
S -752. Chrome -plated escutcheon for cabi- 
net installation of amplifier. Net $1.40 

100 N. WESTERN AVE., CHICAGO 80, ILL. 

ALLIED RADIO CORP., Dept. 01 -1-6, 100 N. Western Ave., Chicago 80, III. 

Ship me the following KNIGHT -KITS: 

Quantity 

S 

Name 

Address 

City_ 

` 
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Description Model No. Price 

enclosed. For parcel post include postage (express is shipped collect). 

Zone _ _State 

LOW -COST TOP QUALITY 

KITS FOR THE HAM 

Model S -255 

$4375 

knight -kit 
50 -WATT CW TRANSMITTER KIT 

Built -in Pi -Type Antenna Coupler 
Check the features packed into this 
new transmit ter kit and you'll see why 
it's one of the greatest Amateur values 

ever offered. Compact and versatile, it is the perfect 
low -power rig for the beginning Novice or seasoned 
veteran. Features: 50 watts input to 807 finai, high- 
efficiency 6AG7 modified -Pierce oscillator takes crystal 
or VFO without circuit changes; bandawitching cover- 
age of 80, 40, 20, 15, 11 -10 meters; pi- section antenna 
output matches line impedances from 50 to 1200 ohms 
-permits use with any type of antenna; no separate 
antenna tuner required. Crisp. clean, cathode keying of 
oscillator and final. Power take -off plug supplies fila- 
ment and B -plus voltages for other equipment. Copper - 
finished chassis and cabinet interior, filtering, shielding, 
bypassing, and coaxial SO -239 antenna connector pro- 
vide excellent TVI suppression. Meter reads either 
plate or grid current of final. Jacks for VFO, crystal and 
key. Supplied with all parts and tubes. Less crystal 
and key. 8% x 11'4 x 8% Shpg. wt., 18 lbe. 
Model S-255. 50 -Watt Transmitter Kit. Net )43.1) 

knight -kit 
SELF -POWERED 

VFO KIT 

Model S -725 

$2850 

Complete with built -in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristics for fast break -in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandapread: separate calibrated scales for 80, 40, 20, 
15, 11 and 10 meters; vernier drive mechanism. 2- 
chassis construction keeps heat from frequency deter- 
mining circuits. Output cable plugs into crystal socket 
of transmitter. Output on 80 and 40 meters. With Spot- 
Off-Transmit switch for "no swish" tuning. Extra 
switch contacts for operating relays and other equip- 
ment. With all parts and tubes. 8 lbs. 
Model S-725. Self- Powered VFO Kit. Net... $28.50 

NEW knight -kit 
AMATEUR RF 

"Z" BRIDGE KIT 

Model S -253 Measures stand- 
ing wave ratio 
(SWB) and imped- 
ance of antenna 
systems; also for 
adjusting antenna 

networks for optimum results. Any VOM may be used 
for null indicator. High accuracy with 20,000 ohm /v 
VOM. Correction factor info supplied for other VOM's. 
With coax input and output connectors. Meters both 
input and bridge voltage. Calibrated dial gives direct 
impedance reading: includes 1""ei precision resistor for 
precise calibration adjustment. With all parts and 
andy plasticized SWIt chart. 1 S4 lbs. 
Medal S -253. '%" Bridge Kit. Net only . .. $5.85 

$585 
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DON'T TINKER WITH TV 

By S. L. TERRY 

A "do -it- yourself" fan relates what happened when 

he tried to fix a defective condition in his set. 

IFEEL that I should pass along a 
soul- searing experience which I, a 

simple chemist, recently suffered at 
the hands of an electronic device, name- 
ly, a limed oak, 21 -inch, almost -paid- 
for television receiver. Those who probe 
professionally into television circuits 
may not consider my experience to be 
unique, but it was a revelation to me. 

By way of making this tale of frus- 
trations as complete as possible, let us 
start at the beginning, which was, I 
believe, when the picture began to 
narrow, leaving a black streak on both 
sides of the picture screen. A couple of 
weeks elapsed and the picture became 
narrower. I was not really concerned, 
for a modest genius such as I, this 
would be easy to fix- probably a weak 
tube down in the horizontal section or 
something. 

A few days later I was stretched out 
energetically on the divan watching a 
somewhat narrow TV program, when 
the wavy- haired pianist and his brother 
lost another horizontal inch and dis- 
solved in a dark, distorted, low voltage 
mess. All channels were the same. As 
the picture failed, a little static ap- 
peared in the audio, but otherwise the 
sound was normal. The set was 
switched off and after five seconds 
elapsed it was switched on again and 
a full screen picture returned but nar- 
rowed down and failed after two min- 
utes. If the power was kept off longer, 
the picture would remain on as long as 
five minutes after the set was switched 
on. 

I sent the oldest child for tools and 
the cord to my electric razor, while I 
made myself a salami on rye and un- 
folded the circuit diagram. When the 
back was removed from the set and the 
razor cord was in place, I peeped inside 
and located the horizontal sweep gen- 
erator, a 6SN7, and the horizontal 
damper, a 6W4. They were lit up and 
nothing happened when I pecked on 
them lightly with the handle of the 
screwdriver (the one with part of the 
blade burned off). Replacement tubes 
were not available, but a borrowed tube 
tester showed that these tubes were 
good. 

The 1B3 high voltage rectifier and 
the flyback transformer are in a metal 
box to protect them from dust, screw- 
drivers, and such. This box can, how- 
ever, be easily opened with a 
inch "Spintite," even by people who 
have no business in there. I found noth- 
ing loose or melted in that section and, 
since the hour was late, I withdrew 
forces for the evening. 

September, 1956 

The next evening I replaced, one by 
one, each tube in the horizontal section 
with new tubes. No results. 

I am pretty much of a hot -tube, 
loose -wire man, myself, but I have a 
a couple of friends who actually under- 
stand some phases of electronics. One 
has a nice knack for this type of project 
and also is equipped with a "Voltohm- 
yst" and one of those clever little Wa- 
terman "Pocketscopes." I brewed a 
pot of coffee and gave him a ring. He 
arrived, eager as a bird dog, but seemed 
disappointed when I demonstrated the 
symptoms. 

"It's just a gassy old 6BQ6," he said. 
I handed him the new tube and a Swiss 
on rye. He plugged in the new tube and 
reached for the mustard. When the pic- 
ture narrowed down and failed he 
brightened up considerably and reck- 
oned we might have an enjoyable eve- 
ning after all. 

We eased the chassis out on a chair, 
propped it up with a motor repair 
manual (we will work on anything) and 
checked a few voltages. The plate of 
the horizontal amplifier was cherry red 
and the cathode of the damper tube 
had 440 volts instead of the 500 volts 
needed for normal operation. We 
plugged in the new 6BQ6 and found the 
same readings. 

Ah, how familiar we became with 
those circuits during the next two eve- 
nings. No capacitor remained un- 
checked, no voltage unmeasured. The 
saw -tooth on the horizontal amplifier 
grid was there but a little low, so we 
decided that we had a fault which 
lowered the impedance in the plate cir- 
cuit of that tube. Several circuit ele- 
ments were suspected but when located 
and checked, proved to he OK. One 
ground connection on the diagram 
looked oddly out of place but after 
closer scrutiny we determined that it 
was a small spot of mustard. 

We even took the 6BQ6 over to my 
friend's house and put it in his set right 
in the middle of "Dragnet." The set 
worked perfectly, so we took our tube 
and returned to our low voltage and 
black coffee. Time 11:50 p.m. We 
knocked off for the day. 

The next evening, my first friend was 
tied up but another came over and we 
ran through his repertoire of places to 
look for trouble when logical places do 
not pay off. We rechecked cathode by- 
pass capacitors, the a.c. voltage on the 
6W4 cathode, and other pertinent 
points. As a matter of fact, we even 
checked the 320 volt "B i -" to ground. 
My friend coupled in from right index 

The radio ham, serviceman or de- 
signer knows that the most im- 
portant tools in his kit are Klein 
Pliers -long nose, oblique cutters, 
side cutters. 

The quality of the work you do 
depends in no small measure on 
the quality of the tools you use. 

Your reputation as a craftsman is 
protected when your pliers carry 
the Klein trademark. 

Write for yuur FREE 
copy of the Klein 
Pocket Tool Guide 
listing Klein equip- 
ment and giving val- 
uable information. 

Mathias KLEIN & Sons 
ta.t.aua 

7 ?00 MLCORMICK ROAD CHICAGO =5 ILLINOIS 
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KESTER 
Absolutely non - corrosive and 
non -conductive, KESTER 
"RESIN- FIVE" CORE SOLDER 

contains an activated type of 
resin that gives you that fast, 
positive action on all your 
jobs ... including the most 
difficult. 

KESTER SOLDER COMPANY 
4235 Wrightwood Ave. Chicago 39, III. 
Newark 5, N. J. Brantford, Canada 

SOL 
COYNE 

QUALITY 

AT LOWEST 

COSVsl 
1' EL E .ooRT 

R 
Only from famous COYNE do you get this 
modern up -to-the minute TV Home Training. 
Easy to follow instructions -fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TY. Personal guid- 
ance by Coyne Staff. Practical lob Guides to 
help you EARN MONEY QUICKLY IN A 
TV -RADIO SALES AND SERVICE BUSI- 
NESS -part time or full time. COSTS 
MUCH LESS -pay only for training -no costly 
"put together kits." 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free Rook 
and full details including EASY PAY- 

TION -NO S 

MENT PLAN. NO COST OR OBLIGA- 
:\I.ES \IAN WILL CALI.. 

C OYN E FOUNOEO 
1898 

B. W. 000NE, Pres. 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Pauline Dept. GS-HT5 Chicago 12. Illinois 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicano 12, 111., Dept. 66411.5 

Send FREE BOOK and details of your Televisóm 
H..me Training offer. 

Name 

Address 

City_ _ State 
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this small box 

contains... THIS! 

PREMIER DESK CABINET 
RACKS-KNOCKED DOWN! 
FOR STANDARD 19" RACK PANELS 

Knocked down to save storage space. 
Easier accessibility for hole punching. 
When assembled, bolts are invisible. 
Rack cannot be distinguished from 
welded models. 
11 sizes from 7" to 35" panel spaces. 
Finished in black and gray wrinkle, 
gray and brown hammertone. 

Send for complete catalog R 

PREMIER 
METAL PRODUCTS CO. 

337 MANIOA ST., NEW YORK 59, N. Y. 

finger to left elbow. It was wonderful. 
His eyeballs lit up like a pair of thyra- 
trons and a low sixty -cycle rattle with 
a profane side tone built up in the 
region of his Adam's apple. A few steps 
of "Mambo" later, he got loose but it 
took a full five minutes for the oscil- 
lations to die down. 

Some parts of a television receiver I 
have always held inviolate but not my 
friend. He suggested we check the ca- 
pacitors in the horizontal deflection 
coils, which are contained in the yoke 
at the neck of the picture tube. We 
took the yoke apart, removed the ca- 
pacitors, and checked them. All to no 
avail, the capacitors checked OK and 
were soldered back. I kept suggesting 
a shorted flyback transformer, but was 
told that everyone but a chemist knew 
that shorts involving such voltages 
were not a gradual condition and to 
look in his tool box and see if he had 
brought another 6BQ6. There was a 
new tube there and just because we had 
run out of something sensible to do we 
plugged it in. This last 6BQ6 warmed 
up and with all jumpers in place, the 
picture came on and remained in full 
screen splendor. 

I looked at my friend and his face 
got as red as a snooker ball. Every- 
body in that end of town knew we had 
spent three nights working on my set, 
all because of a sour 6BQ6 ( and a sour 
new 6BQ6) both good enough to work 
in another set which probably has less 
load on this tube. 

If there is a moral to this story it is- 
call a service technician! -al- 

VIKING MODIFICATION 
By R. E. FRANKLIN. W2EUF 

THE Viking series of transmitters are 
good performers but the noise made 

when cranking the rotary inductor final 
sounds like an Indian war dance. 

Several months ago the noise was 
traced to the wheel riding the coil turns 
and conies from the friction of the wheel 
on the axle rod. Since the Yale locks in 
the house had just been dosed with 
graphite powder, it was tried on the in- 
ductor and completely eliminated all of 
the screeching noise. 

The treatment consists of first dusting 
off the coil turns and the rod with a 
brush or some soft material wound 
around a pencil or cuticle stick. Then, 
squirt the powdered graphite on scrap 
paper and wrap "Kleenex" or cloth on 
the cuticle stick to make an applicator. 
Pipe cleaners or "Q- Tips," especially, are 
almost perfect. 

Dirty the soft applicator in the graph- 
ite pile and drag it up and down the 
rod. Generally, one trip back and forth 
will eure the noise. 

To be safe, blow off the coil form after 
lubricating the rod and never squirt the 
powder directly on the rod from the 
tube or it will imbed in the ceramic form 
and produce losses. 

The powder sells for 15 cents for a 
cigar -shaped plastic tube in the dime 
stores. The graphite is a conductor and 
lubricator and no evidence of overheat- 
ing or pitting is visible after several 
months. It is a pleasure to have the in- 
ductor silent since it permits the (1M to 
operate at all hours. - i0 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


HURRY 
ORDER TODAY 

LIMITED SUPPLY 

WEST PHILA., 6205 MARKET ST. 

SALISBURY, MD., 317 P 

TRENTON, N. J., 201 CALHOUN ST. AT 

MODEL FP -1 CIRCUIT TESTER 

Model FP -I is Midget circuit teeter. 
Measuring Ranges as follows: (An 
attractive blue Lakelite cabinet) 

DC Volt: 15v /150v /750v 
AC Volt: 15v /150v /750v 

DC Current: 1-150mA 
Resistance: 0--100K13 

Accuracy: 
Rated D.C. Voltage and 
Electric Current within ± 4^'e 
Rated A.C. Voltage within ± 4 

Rated Resistance within ± 10% 
Inner Resistance 10000 /V 

MODEL FP -4 CIRCUIT TESTER 

Model 1P -4 is handy and popular 
pocket sise circuit tester with an attrac- 
tive gray color cabinet, having a high 
sensitivity. 

DC Volt: 10v 50v 250v 500v 1000v 
AC Volt: 10v 50v 250v 500v 1000v 

DC Current: lie-250mA 
Resistance: 0'-1M12 0-.I0K0 10X0 

1000 
(1.5v BatteryX2) 

Decibels: -20--+22db At AC IO 
Volte range 
-20- . +36db At AC50 
Volte range 
(0db 0.775v 6000) 

MODEL A -3Y CIRCUIT TESTER 
Model A-3Y is portable circuit teeter 
with a 150A high sensitivity meter or 
an attractive black Bakelite panel and 
the tester has a black bakelite cover. 
The teeter has 18 ranges in total. 

DC Volt: Sv 10v 100v 250v 500v 
1000v 

AC Volt: 5v 10v 100v 250v 500v 
1000v 

DC Current: 250A 100mA 
Resistance: 0--11G1 0-10KO 

0-100/(0 0-.-1 MO 
Decibels: -10- +18db 

-5--22dó 
(Pdb 0.775v 8000) 

MODEL L -30 FUJI TESTER 

The latest model we have succeeded to 
enable simple reading of resistance up 
to 10µO with YY..Sy battery inside. 

The most luxurious looking with 
Gray Plastic Panel and Cabinet. 

Response: I60A 
AC Volt: 10v 50v 250v 500v 1000v 

(500A V /20000) 
DC Volt: 10v 50v 250v 500v 1000v 

(250A V /40000) 
DC Current: 250A 2.5mA 25mA 

500mA 
Resistance: 0-10KO 0-100X0, 

0-1 MgO 0- -10Mg0 
(By 25.5v internal 
battery) 

Decibels: -20db -+22db 
(at AC 10v Range) 
+20áb- +38db 
(at AC 50v Range) 

MODEL FP -3 CIRCUIT TESTER 

Mudd FP -3 is Pocket circuit tester, 
Measuring Ranges as follows: (An 
attractive Black & Gray bakelite 
cabinet) 

DC Volt: 10 /250 /500 /1000V. 
AC Volt: 10/2501500/1000V 

DC Current: 1 /10 /IOOmA 
Resistance: 0-100K11 

Accuracy: 
Rated DC Voltage and 
Electric Current within ± 4% 
Rated AC Voltage within ± 4% 
Rated Resistance within ± 10% 
Inner Resistance 10000 /V 

MODEL LP -3 PICKET TESTER 

An attractive Black Bakelite cabinet. 
Response: 170A 
AC Volt: 10v 50v 250v 500v 1000v 

(5000A V /20000) 
DC Volt: 10v 50v 250v 1000v 

(250A V/40000) 
DC Current: 250A 10mA 250mA 

Resistance: 0-IMgO 0-10KO 
Decibels: -20db--+22db 

(at AC 10v Range) 
+20dbe.- +36db 
(at AC 50v Range) 
(0db- 0.775v- 6000) 

MODEL FP -2 CIRCUIT TESTER 

Model FP -2 is a handy pocket size 
circuit tester with an attractive every 
kinds color plastic panel, having a high 
sensitivity 180µA full scale. 

DC Volt: 10v 50v 250v 500v 2500v 
AC Volt: 10v 50v 250v 500v 2500v 

DC Current: O.SmA 50mA 50(mA 
Resistance: O-10KO 0-1 MI1 

Decibels: -20-.- +22db 
+5- +36dó 

EXPORT ORDERS PROMPTLY FILLED 

CABLE ADDRESS "ALRAD" 

MODEL LP -6 CIRCUIT TESTER 

A handy pocket size Circuit Tester with 
a rotary control switch. Excellent prod- 
uct with measuring desire of 12OOy. 
Currency, Voltage and Capacity of 
Condenser. Fine Black Bakelite cabinet. 

Response: 140A 
AC,DC Volt: 8v 12v 10v 300v 1200v 

(3000A v/200011) 
DC Current: 300A 3mA 300mA 

Resistance: 0-.1 Mg0 0-10KO 
Decibels: -20dó-- +17db 

Capacity: 0.01,.F -250PF 
To measure Capacity of Condenser, use 
OUT ( -) and ( +) socket(' and connect 
the Condenser with exact A.C. 100v in 
series, keeping Center switch at AC 
60v Range. 

MODEL L -18 FUJI TESTER 

An ex}ellent mediumsixe Tester of high 
sensitivity. enjoying good reputation of 
its simplicity for professional use. The 
best Black Bakelite Cabinet. 

Response: 160.4 
AC Volt: 10v 50v 250v 500v 1000v 

(500A V /20000) 
DC Volt: 10v 50v 250v 500v 1000v 

(250A V /40000) 
DC Current: 2500A 2.5mA 25mA 

250mA 
Resstance: 0-10KO 0-1001(0 

O-IMgil 
(By 3v internal battery) 
Oe-IOMgfl 
(By 22.5v exterior 
battery) 

Decibels: -20db--+22db. 
(at AC 10v Range) 
+20áb- +36áb. 
(at AC 50v Range) 

MODEL 290 -F CIRCUIT TESTER 

Model 290 -F is a standard sise circuit 
tester with a 12Oµ.4 high sensitivity 
with an attractive black bakelite panel. 
The tester is appreciated among the 
professional circle for its simplicity. 

DC Volt: 10v 50v 250v 500v 1000v 
5000v 

AC Volt: 10v 50v 250v 500v 1000v 
5000v 

DC Current: 250A 10mA 100mA 
500mA 

Resistance: 0.1X0 0-.101G) 
0-1001(0 0-1840 

Decibels: -20 -+5db 

-10.0.. +20dó 
(0db 0.775v 7K11t'P) 

RADIO CO. 
NEW LOCATION 913 ARCH ST. (DOWNTOWN, PHILADELPHIA) 

N. E. PHILA., 7540 FRANKFORD AVE. CAMDEN, N. J., 1133 HADDON AVE. 

ARK HEIGHTS AVE. NORRISTOWN, PA., 550 MARKLEY ST. 

LANTIC CITY, N. J., 4401 VENTNOR AVE. WILMINGTON, DEL., 1122 FRENCH ST. 
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You'll find it faster 

with IRC 
Kits and Cabinets 

There's no time -wasting search for 
the right resistor or choke when you 

buy them in IRC Kits and Cabinets. 
The part you want is always there- 
in a clearly identified compartment. 
Best of all, these sturdy, attractive 
kits and cabinets are free of extra 
cost. Ask your IRC Distributor 
about them. 

IRC 
Resist -O- Cabinets 

Blue, yellow, and silver metal 
cabinets having 4 "non- spill" 
drawers with 28 identified 
compartments. Can be neatly 
slacked. Available with V2 

watt, i watt, 2 watt, and 
combination assortments that 
handle most requirements. 

IRC 
Resist -O -Kits 

All metal pocket -size kit is 

ideal for service calls. Has 10 

compartments. Lid snaps se- 
curely shut. Range marked 
on each resistor. Available 
with forty -five Yz watt or 

thirty 1 watt resistor assort- 
ments. 

Send for complete information today 

IA/Iowa, 

/lc GuAitSRt -AAA, 

IRC 
Choke Cabinets 

Handy metal cabinet contains 
140 IRC insulated chokes in 

balanced assortments of pop- 
ular values and 2 sizes. Four 
"non -spill "drawers with sep- 
arate compartments for each 
value of choke. Conveniently 
stack with Resist -O- Cabinets. 

INTERNATIONAL 
RESISTANCE CO. 

Dept. 481, 401 N. Brood St.. Philo. B. Po. 

la Canada: I ational Resistonc. Co, 
v",Ltd., Toronto, license 

Service 
Industry 

News 
' 

THE 
fourth annual Texas Electronics Association's "Elec- 

tronic Fair and Clinic" may well become the most suc- 
cessful event to date promoted and managed by an elec- 
tronic service association. With the members of the Texas 
Electronics Technicians Association, Inc. of Houston serv- 
ing as hosts, the southwestern service dealers who attend 
the affair will hear some of the industry's outstanding 
speakers during the three -day clinic sessions. More than 
a thousand dealers and service operators registered in ad- 
vance for the meetings on August 24, 25, and 26 at the Rice 
Hotel in Houston. Texas. 

Van J. Roark. president of the Texas Electronics Asso- 
ciation and William A. Galbreath, Sr., clinic chairman, 
started to publicize the 1956 annual convention imme- 
diately after their election to office in December 1955. The 
intense rivalry between the associations in the four larger 
Texas cities that rotate the sponsorship is practical insur- 
ance for a steadily increasing attendance. 

The TEA clinics have assumed such a degree of industry 
importance that top -level industry executives are delighted 
to accept invitations to speak at the clinic sessions. In 
order to cover the extensive range of subjects and to ac- 
commodate all of the speakers, the clinic this year will 
start on Friday afternoon, August 24th, with a "kick -off" 
speech of William A. Galbreath, Sr., clinic chairman. He 
will introduce the speakers at the Friday afternoon ses- 
sions who will include J. T. McMurphys, sales manager of 
the accessories division of Philco Corp.; Paul H. Wendel, 
editor of "Service Management" magazine; Dorman Israel, 
executive vice- president of the Emerson Radio & Phono- 
graph Corp.; and Ray Yeranko, national sales manager for 
The Magnavox Company. 

The clinic on Saturday, August 25th, will start with a 
breakfast session and, during the morning, talks will be 
given by Joe Bannon, national sales manager of the tele- 
vision division, RCA-Victor; Arthur L. Chapman, vice - 
president in charge of operations for the Sylrania Electric 
Products Inc.; Henry T. Paiste, vice- president in charge 
of service for the Philco Corp.; and Al Robertson, the "Will 
Rogers" of the TV- appliance retail sales industry. Speak- 
ers at the Saturday afternoon session will include W. L. 
Parkinson. manager of products for the General Electric 
Company; \Villiam Kalbfus, national television sales man- 
ager for Westinghouse Electric; Russ Weber, national sales 
training director for The Magnavox Company: Forrest L. 
Baker, president. and C. D. "Jack" Hughes, executive sec- 
retary of the American Electronic Council; and J. B. "Kip" 
Anger. national TV sales manager for Motorola Inc. 

At the annual banquet which will be held in the Rice 
Hotel on Saturday night, the keynote address will be 
delivered by Dr. Allen B. DuMont, chairman of the board 
of Allen B. DuMont Laboratories, Inc., and one of the in- 
dustry's outstanding engineers and executives. The "pièce 
de resistance" of the convention is the panel discussion 
which will be held on Saturday morning. Manufacturer 
sales and service executives who serve on these panels 
freely answer questions put to them by dealers and service 
operators, but their answers are strictly "off the record." 
John F. Rider, president of John F. Rider Publisher, Inc., 
will act as moderator, serving on a panel made up of lead- 
ing sales and service executives. 

New Michigan Group 
Approximately 500 technicians and service dealers at- 
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tended a recent meeting of the Television Service Associa- 
tion of Michigan to get clarification from TSA officials of 
the recently enacted television licensing ordinance in De- 
troit. They also heard how TSA plans to become a strong 
voice in the promotion of the independent service branch in 

television. The new technicians group is to be sponsored 
by TSA and will be known as the Television Technicians 
Guild. It will be made up of all full -time electronic tech- 
nicians. The group will not be controlled by TSA as the 
plan calls for election of its own officers and directors from 
its technician membership. TSA will furnish the use of its 
offices, club rooms, and office secretary. 

Following the presentation of the plan for the Television 
Technicians Guild, Jack Barton, past president of TSA, 
gave an outline of the technical training program that will 
be presented weekly for members of the Guild. Mr. Barton 
made it clear that the entire program would be keyed to 
the practical aspects of television servicing. Harold Chase, 
editor of "TSA News," outlined the plan for the business 
management training program that the association is pre- 
paring for TSA members. 

The Television Radio Association of Alameda County, 
Inc., Oakland, California, recently launched a two -pronged 
program to focus the spotlight of publicity on the two 
most serious facets of competition for the independent 
service industry. The first of these is a parts distributors' 
shopping program to learn which of the distributors are 
actually parts retailers and not wholesalers. The results 
of each month's shopping tours are published in the 
TRAAC house organ, the "TV Flashes." 

Guild to Sponsor Fair 
The Radio Television Guild of Long Island recently an- 

nounced that a full working committee had been selected 
to handle the arrangements for an "Electronics Fair" 
scheduled for three days in the early part of December. 
The Long Island State Agricultural Institute, where the 
fair will be held, has pledged its full support. 

The "Long Island Electronics Fair" will be conducted as 
a non -profit activity. A complete exhibit of products and 
equipment of interest to electronic technicians and service 
dealers is planned along with a program of lectures. 

Shortly after the announcement of the fair was made, 
considerable interest developed among service associations 
on the eastern seaboard over the prospects of holding a 
conference of eastern associations in connection with the 
fair. Many of the top television service companies in the 
metropolitan New York area feel that the growing promo- 
tion of consumer service business by factory service depots 
poses a serious threat to the entire independent electronics 
service industry. They feel that a conference of service as- 
sociations would pave the way for cooperative action 
among independent businesses to combat this competition. 

The statements recently made by Dr. Allen DuMont and 
Paul Galvin that only six to eight manufacturers will re- 
main in the television receiver manufacturing business 
after the present economic readjustments are completed, 
makes the future of independent television service busi- 
nesses rather gloomy in the eyes of many service operators. 
The plans announced by eastern banks that they will 
provide 36 -month financing for color TV set sales includ- 
ing the cost of the service contracts, paves the way for the 
channeling of the color TV service business into manufac- 
turers' service depots. 

Service Labor Pricing 
The problem of adjusting labor charges to conform to the 

actual costs of operating is of deep concern to every service 
association and ethically managed service business. 

The Television & Radio Electronics Institute of Wash - 
ington recently published schedules of charges for televi- 
sion and radio service in the State of Washington. These 
schedules are based upon an exhaustive survey of operat- 
ing costs in the Pacific Northwest. They show that the 
minimum charge for either TV or radio home service calls 
should be $6.00 in that section. This charge allows for one 
half hour of labor in the customer's home. After the first 
half hour, operating costs require a charge of $1.50 for each 
additional 15 minutes or fraction thereof. - 
September. 1956 113 

You're sure it's right 

IRC 
BTand BW Resistors 

Leading choice of Servicemen, 
BT Insulated Composition 
Resistors offer excellent sta- 
bility and power dissipation 
and very low operating tem- 
perature; 1/4, 1/2, 1 and 2 watt 
sixes. BW Insulated Wire 
Wounds provide exceptional 
stability for low ranges. 

With I R C 
Controls and Resistors 

Type Q Replacement Controls are 
the basic replacements for all mod- 
em set servicing. Servicemen favor 
their easy installation features. Cus- 

tomers like their quality appearance 
and "cushioned turn ". Available 
from your IRC Distributor in a full 
line of standard single controls, 
exact duplicates for TV and auto 
sets, Concentrikits and other specials. 

IRC 
Type DC Precistors 

1% accuracy, Deposited 
Carbon Resistors for TV and 
similar circuits. In 1/2, 1 and 
2 watt sizes with a unique 
combination of close toler- 
ance, high stability, low vol- 
tage coefficient and low cost. 

IRC 
Insulated Chokes 

Molded housing gives full 
protection against humidity, 
guards winding from physical 
damage and prevents pos- 
sible shorting to chassis. 
Available in 4 sizes permit- 
ting accurate replacement 
by size and electrical 
characteristics. 

INTERNATIONAL 
RESISTANCE CO. 

Dept. 481, 401 N. Brood St., Philo. 8, Pa. 

I. Canada: International Resistance Co. 
Ltd., Toronto, License. 
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SERVICE DEALERS! You Can't Afford to Miss This! 

MODEL 200: 
Completely 
New, 
Automatic. 
100 -300 
Watt Loads. 

WUERTH 
t/aC-SAVCR 

N i1.1 f 

MODEL 100A: 
Adjustable 
Time Relay. 
150-400 
Watt Loads. 
U.S. Pat. 
2.156,382 

WUERTH TUBE -SAVER 
TV Triples Life of all Tubes HI FI 

Triples Tube life 
verified by 
independent tests 

Keeps Screen 
Bright 

Keeps Picture 
Stable 

Hi -sound Fidelity 

Used by Armed 
Forces 

Virtually Elimi- 
nates Burned -out 
Tubes 

This amazing new invention lengthens tube life and 
brings new Plus Profits. Every service call you make 
means a sure sale. Builds store traffic, makes friends. 
Saves tubes from "starting shock" by Thermal Cush- 
ion Action. Arrests untimely breakdowns of expen- 
sive tubes and vital components. Saves picture tubes. 

35 MILLION TV, HI -FI SET OWNERS 
New Automatic Model 200 is entirely self -adjusting. 
Red Jewel Pilot light shows precise timing of "Ther- 
mal Cushion Action." Equally good for old or new 
sets. Simply plug it in. Pays for itself in saving of 
tubes. Every set owner a ready buyer with 35 million 
set owners waiting to be sold. Get in the profit 
parade of this newest, most wanted television acces- 
sory. Ask your wholesaler, or write us. 

SERVICE DEALERS & JOBBERS: Write us today for full 
details of our SPECIAL INTRODUCTORY OFFER that spells 
new Plus Profits for you. Copy,.ght 1955 

WUERTH TUBE -SAVER CORPORATION 
9125 LIVERNOIS AVENUE, DETROIT 4, MICH. 

LEARN TV SERVICING 
UHF -COLOR -VHF 

Master the latest, up- to- theminute 
TV and Color TV developments. 

You can Earn to S5,000- 510.000 a year in TV serv- 
icing after a few short months. Education or age 
is no barrier. Find out how you can EARN 
WHILE YOU LEARN in our big Shops and Labo- 
ratories. You work with the latest equipment. 
Waste no time with Non -Essentials. Math or De- 
sign Theory. Complete information in our new 
FREE booklet. Address Dept. 9 -56 -R. Approved 
for veterans. Free Placement Service. 

WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Los Angeles, Calif. 
Dept. 

m - 
-56^R 

Mail information about training. 
Name 

Address 
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LOW MASS -LOW FRICTION 
FOR HIGH COMPLIANT CARTRIDGES 

This Tone Arm gives TOP PERFORMANCE!! 
at b, 11,.r III FE dealer, or $14.95 

4404 W 22 ST. 
PANAMA CITY. FLA. 

NEW & BETTER TEST CONNECTOR 
Ask 3 iir jobber for the . e 
111111K Test Probe. l':nemcd hook 
design slats on easier to 

safer. Weal for scope and 
meters. Built sin Terminal Board 

es 
tiuumney . easy 

to build , 

udetector 
and special 

test assemblies. The most for F 1..59f 
E.L IlfH11C TEST 1'It1111I1'TS, 
153s Woodburn. Covington. Ken- 
tucky. 

Hoffman Color Sets 
(Cwitiuuccl front page 50) 

cuits is one which is quite unfamiliar. 
This is the combination burst gate and 
color phase detector, shown in simpli- 
fied form in Fig. 3. Two diodes of a 
6BJ7 are connected as a phase de- 
tector which compares the local 3.58 
mc. signal to the received color sync 
burst. The phase error voltage, just 
as in many horizontal sync circuits, is 
derived from the center of the two 
balancing resistors R_ and R. and ap- 
plied to the grid of the reactance tube 
which controls the local 3.58 mc. os- 
cillator. The color sync burst is taken 
from the output of the second chroma 
amplifier and has considerable ampli- 
tude. 

The burst is only part of the hori- 
zontal blanking pulse so, to make the 
phase detector operate only during the 
period of the color sync burst, it is 
necessary to shut the circuit off and 
turn it on only during the proper 
period. 

The third diode of the 6BJ7 is effec- 
tively shunted across the tapped res- 
onant circuit L. -C, and will normally 
prevent any signals from affecting the 
phase detector. During the horizontal 
retrace time, a pulse derived from the 
flyback section is applied to the cath- 
ode of the gating diode. This pulse is 
so shaped that its effective peak oc- 
curs exactly during the instant when 
the color sync burst appears. The am- 
plitude of the gating pulse is about 145 
volts, making the cathode more posi- 
tive than the plate of the diode, and 
preventing any current flow. The 
shunting effect of the diode is there- 
fore removed from the circuit during 
the color sync burst and the phase de- 
tector can function. 

Since the error voltage, if any, is 
derived only during a very small por- 
tion of the horizontal scan time, it 
must have a filter with a long time 
constant to properly control the re- 
actance tube. 

Accurate horizontal synchronization 
is required since, if the gating pulse is 
out of step, the phase detector cannot 
function properly. Weak horizontal 
sweep will also result in a weak 
gating signal and color synchroniza- 
tion may therefore be lost entirely. In 
troubleshooting color defects, it is par- 
amount to make sure that horizontal 
sync and flyback sections work per- 
fectly since any defect there will af- 
fect not only the color burst gate, but 
also the color -killer circuit. - 

FREE SERVICE COURSES 
FREE courses in radio and television 

servicing will be offered by the Queens 
Evening Trade School to qualified resi- 
dents of New York City. The school is 
located at 47111 Avenue and 37th Street 
in Long Island City, New York. Registra- 
tion for all classes will take place at 
the school on September 10 and 11, from 
7 p.m. to 9 p.m. Both fundamental and 
advanced courses are offered. -Flo-. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


MONEYBACK GUARANTEE ON THE 

WORLD'S FINEST SERVICE DATA! 
Howard W. Sams will prove to you that 

PHOTOFACT will help you solve any service problem 

FASTER, EASIER, BETTER, MORE PROFITABLY 

GET THE PROOF... DO THIS NOW: 

Choose a "Tough Nut" 

Pick a set that's been giving you 
plenty of trouble -the tougher the 
test, the better the proof. Get the 
make and chassis number of the 
set... 

2. 
See Your Parts Distributor 

Look up the set in the Sams Index 
to PHOTOFACT Folders. In just 60 
seconds you'll find the applicable 
Folder Set. Buy it -take it back to 
your shop .. . 

3. 
Give PHOTOFACT the "Acid Test" 

With the proper PHOTOFACT Folder 
by your side, start solving your 
service problem... 

THEN, YOU BE THE JUDGE: 
If PHOTOFACT doesn't save you time, doesn't make the job easier and more 

profitable for you, Howard W. Sams wants you to return the complete 
Folder Set direct to him and he'll refund your purchase price promptly. 

TRY THE PHOTOFACT 

MONEYBACK OFFER 
NOW 

September, 1956 

LEARN FOR YOURSELF HOW PHOTOFACT 

SAVES YOU TIME ON EVERY SERVICE JOB... 

HELPS YOU EARN MORE DAILY 

HOWARD W. SAMS, INC. 2203 E. 46th ST. INDIANAPOLIS, IND. 
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Superior New Model TC 55 

Nom! 
Streamlined 

TUBE TESTERS 
The Experimenter or Part -time Serviceman, who has 
delayed purchasing a higher priced Tube Tester. 
The Professional Serviceman, who needs an extra 
Tube Tester for outside calls. 
The busy TV Service Organization, which needs 
extra Tube Testers for its field men. 

You can't insert a tube In wrong socket. Separate sockets are 
used, one for each type of tube base. "Free- point" element 
switching system Any pin may be used as a filament pin and 
the voltage applied between that pin and any other pin, or even 
she "top- cap ". Checks for shorts and leakages between all 
elements. Provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections Is individ- 
ually indicated. Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast -action 
snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. 

PICTURE 
TUBE 
TESTER Superior's 

New Model TV -40 

Tests all magnetically deflected tubes . 

in the set ... out of the set ... in the carton!! 

A complete picture tube tester for little more 
than the price of a "make- shift" adapter!! 

The Model TV -40 is absolutely complete! Self - 
contained, including built -in power supply, it tests 
picture tubes in the only practical way to efficiently 
test such tubes; that is by the use of a separate 
instrument which is designed exclusively to test 
the ever increasing number of picture tubes! 

SPECIFICATIONS 
Tests all magnetically deflected picture 
tubes from 7 inch to 30 inch types. 
Tests for quality by the well estab- 
lished emission method. All read- 
ings on "Good -Bad" scale. Tests 
for inter -element shorts and leak- 
ages up to 5 megohms. Test 
for open elements. 
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Model TV -40 comes abso- 
lutely complete - noth- 

ing else to buy. Housed 
in round cornered, 

molded bakelite 
case. Only . 

Superior's New Model TV -11 

Standard Professional 

TUBE 
TESTER 

Speedy, yet efficient operation 
is accomplished by: Elimination 
of old style sockets used for 
testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sock- 
ets and circuits for efficiently 
testing the new Novai and Sub - 
Minar types. 

Model TC -55 comes complete 
with operating instructions and 
charts and streamlined carrying 
case. 

$ 95 
NET 

* 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 instantly 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 TV -II 
as any of the pins may be placed in the neutral position 
when necessary. 

* The Model TV -II 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. 

* NOISE TEST: Phono -jack on front panel for plugging In either 
phones or external amplifier will detect microphonic tubes or 
noise due to faulty elements and loose internal connections. 

EXTRA SERVICE - The Model TV -II may be used as an extremely 
sensitive Condenser Leakage Checker. A relaxation type oscillator 
incorporated in this model will 
detect leakages even when the 
frequency is one per minute. 
The model TV -11 operates on 105- 
130 Volt 60 Cycles A.C. Comes 
housed in a beautiful hand -rubbed 
oak cabinet complete with portable 
cover. 

50 
NET 

TRANS -CONDUCTANCE TUBE TESTER 
Superior's New Model TV -12 

ALSO TESTS 

TRANSISTORS! 
IIIIIIIIIIIIIImiiimi mimuuuummumimml llnII)III1111111III 

TESTING TUBES * Employs improved TRANS -CONDUCTANCE Circuit. An 
in -phase signal is impressed on the input section 
of a tube and the resultant plate current change 
Is measured. This provides the most suitable 
method of simulating the manner in which tubes 
actually operate in Radio & TV receivers, ampli- 
fiers and other circuits. Amplification factor, plate 
resistance and cathode emission are all correlated 
in one meter reading. 

* NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 
transformer makes it possible to compensate for 
line voltage variations to a tolerance of better than 
2 %. * SAFETY BUTTON- protects both the tube under test 
and the instrument meter against damage due to 
overload or other form of improper switching. 

* NEWLY DESIGNED FIVE POSITION LEVER 
SWITCN ASSEMBLY. Permits application of 
separate voltages as required for both plate 
and grid of tube under test, resulting in Im- 
proved Trans -Conductance circuit. 

TESTING TRANSISTORS 
A transistor can be safely and adequately 
tested only under dynamic conditions. The 
Model TV -12 will test all transistors In that 
approved manner, and. quality Is read directly 
on a special "transistor only" meter scale. 

Model TV12 
housed in hand- 
some rugged 
portable cabinet 
sells for only 

50 
NET 

EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 

I adii, 
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20,000 OHMS PER VOLT 

ALLMETER 
iÍ IÍ IÍIIIIIIIII 

!III, 

Super or s New 
Model TV -60 

Includes services never before provided by an instrument of 
this type. Read and compare features and specifications below! 

SPECIFICATIONS 
8 D.C. VOLTAGE RANCES (At a sensitivity of 
20,000 Ohms per Volt) 0 to 15/75/150/300/750/ 
1500 7500. 30,000 Volts. 

7 A.C. VOLTAGE RANGES: (At a sensitivity of 5,000 
Ohms per Volt) 0 to 15/75/150, 300, 750,1500/ 
7500 Volts. 

3 RESISTANCE RANGES: 0 to 2,000.'200,000 Ohms, 
0 -20 Megohms. 
2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd. 
5 D.C. CURRENT RANGES: 0.75 Microamperes, 0 to 
7.5/75 750 Milliamperes, 0 to 15 Amperes. 
3 DECIBEL RANGES: -6 db to + 58 db. 

FEATURES 

* Giant recessed 61/2 inch 40 Microampere meter with 
mirrored scale. 

*Built -in Isolation Transformer. 
* Use of the latest type printed Circuit and 1% multi 

pliers assure unchanging accurate readings. 

R.F. SIGNAL TRACER SERVICE: Enables following the 
R.F. signal from the antenna to speaker of any 'adio 
or TV receiver and using that signal as a bas s of 
measurement to first isolate the faulty stage and 
finally the Component or circuit condition causing the 
trouble. 
AUDIO SIGNAL TRACER SERVICE: Functions in the 
same manner as the R.F. Signal Tracing service specie 
Pied above except that it is 
used for the location of 
cause of trouble in all audio 
and amplifier systems. 

Model TV-60 comes complete with book of instruc- 
tions; pair of standard test leads; high -voltage 
probe- detachable line cord; R F. Signal Tracer 
Probe and Audio Signal Tracer Probe. Pliofilm bag 
for all above accessories Is also included. Price 
Complete. Nothing else to buy. ONLY 

50 
NET 

II 

Superior's 
New Model 

7V -50 
GENOMETER 

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 

R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine- 
wave audio, the Genometer provides a variable 300 cycle to 20.000 cycle peaked 
wave audio signal. BAR GENERATCR: 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. CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non -shifting 
horizontal and vertical lines interlaced to provide a stable Cross -hatch effect. 

DOT PATTERN GENERATOR (FOR COLOR TV), The Dot Pattern projected on any 
color TV Receiver tube by the Model TV -50 will enable you to adjust for 
proper color convergence. MARKER GENERATOR: 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., 5 Mc., 10.7 Mc., (3579 Kc. is the 
color burst frequency.) 

. 

MODEL TV -50 comes abso- 
lutely complete with 

shielded leads and 
operating instruc- 

tions. 
Only '47 50 

NET 

OIPII11j1Hhhhhhhhhhhh1Huh11kri 

TRY ANY 
of the instruments on this or 

on the facing page, for 10 days 

before you buy. If completely satis- 

fied then send down payment and pay 

balance as indicated on coupon. No 

Interest or Finance Charges Added! 

If not completely satisfied return 

unit to vs, no explanation 

necessary. 

September, 1556 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 

Dept. D -277, 3849 Tenth Ave. 

New York 34, N. Y. 

Please send me the units checked. I agree fo 
pay down payment within 10 days and to pay 
the monthly balance as shown. It is under- 
stood there will be no finance or interest 
charges added. It is further understood that 
should I fail to make payment when due, the 
full unpaid balance shall become immedi- 
ately due and payable. 

D Model TC -55 Total Price 526.55 
56.55 within 10 days. Balance 55.00 
monthly tor J months. 

Model TV.12.. . ...Total Price 572.50 
522.50 within 10 days. Balance 10.00 monthly for 5 months. 

Model TV60 Total Price 552.50 
512.50 within 10 days. Balance $0.00 monthly tor 5 months. 

Model TV -II Total Price ;17.511 
511.50 within 10 days. Balance $1400 
monthly for It months. 

G Model TV40 Total Price 515.85 
53.85 within 10 days Balance 54 04 
monthly for I months. 

Model TV -50. Total Frire 547 50 
511.50 within 10 days. Balance $6.00 
monthly for 6 months. 

Name 

Address 

City Zone Stole 
All Prices net, F.0 B., N.Y.C. 
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SPECIFY NORELCO 

*creiTel 
for Top Performance 
speaker replacements 

Based on economy alone, any one 
of the Norelco FRS twin -cone 
speakers is your best choice. 

Aside from price, these speakers 
have been designed and manufac- 
tured by audio craftsmen -to pro- 
duce unexcelled sound qualities. 
In a single FRS speaker, sound is 
reproduced so perfectly that listen- 
ers have difficulty in distinguishing 
recorded performance from those 
which are live. 

FRS Twin Cones are both operated 
by the same magnet and voice coil. 
The smaller cone radiates frequen- 
cies above 10,000 c/s and diffuses 
lower frequencies. Frequencies be- 
low 10,000 c/s are generated by 
the larger cone while reflecting fre- 
quencies above this frequency. 

Price from $59.98 to $6.75 in all 
standard impedances and sizes 
from 12 inches to 5 inches. 

ADD To ... and improve any 
sound system with Mre /co' 
`FULL RESONANCE SPEAKERS 

118 

Send to Dept. G9 today 
for more details. 

North American Philips Co., Int. 
100 East 42nd Sveet 
New York 17, N.Y. 

kx vesti 

New HiFi -Audio 
Q 

FM -AM TUNER 
Sherwood Electronic Laboratories, 

hie., 2802 W. Cullom Avenue, Chicago 
18, Illinois has recently introduced an 
FM -AM tuner, the Model S -2000. 

The tuner is characterized by an 
FM sensitivity of 1.2 microvolts for 20 

db quieting. This is accomplished by 
using the new 6BS8 input amplifier 
tube along with a specially designed, 
highly efficient, balanced input trans- 
former. 

IM distortion is at a minimum be- 
cause of the special circuitry which in- 
cludes a.g.c. and newly designed, high- 
ly stable coils. An automatic frequen- 
cy control with 16 db correction sim- 
plifies tuning and holds stations ac- 
curately in tune. 

The Model S -2000 has flywheel tun- 
ing and a directable ferrite rod AM 
antenna. It is remarkably compact, 
measuring only 14" x 10'2" x 4". The 
tuner comes in a variety of attractive- 
ly styled cabinets to match the com- 
pany's 20 -watt amplifier. 

"BUDGET- PRICED" AMPLIFIER 
Strot,tlir , q -t r,Yham. a division of 

General Dynamics Corporation, Roch- 
ester 3, New York has added a budget - 
priced amplifier to its line of audio 
components. 

The Model AR -411 is a 10 -watt unit 
with a peak power- handling capacity 
of 15 watts. Frequency response is 15 
to 25,000 cps. Hum and noise level is 
80 db below the rated output with the 
controls at a listening level. A bass 
control provides 15 db boost and 15 

db droop at 50 cps. The treble con- 
trol provides 10 db boost and 15 db cut 
at 10,000 cps. 

There are four inputs on the unit to 
handle magnetic phono, radio tuner, 
tape, and auxiliary applications. There 
are output taps for 4, 8, and 16 ohms. 

Equipment 
The entire unit is housed in a cabinet 
measuring 13" wide, 7" deep, and 3'.2" 
high. 

REAR SEAT SPEAKER 
The United Motor Service Division 

of General Motors Corporation. De- 
troit 2. Michigan is now offering a new 
GM -Delco automobile rear seat radio 
speaker kit which is designed to boost 
profits and increase sales for electronic 
dealers. 

The new speaker package is de- 
signed for simple installation and 
priced to overcome customer cost ob- 
jections. The package features a speak- 
er with a one -inch voice coil. a three - 
position selector switch for dashboard 
installation, and an attractive one- 

piece grille. The selector switch al- 
lows for rear speaker operation, front 
speaker operation, or both. 

A dealer bulletin, entitled "How to 
Make Big Profits Selling Rear Seat 
Speakers." is available from the com- 
pany or its distributors. 

NEW UNIVERSITY SPEAKERS 
Unirersitu Lou,l.sllCnkers IitC.. 80 

South Kensico Ave., White Plains, 
New York has added three new units 
to its "Diffaxial" line of high- quality, 
full-range loudspeakers. 

The new units are the Model UXC- 
123. 12" 3 -way "Diffaxial "; the Model 
UXC -122. 12" 2 -way "Diffaxial "; and 
the "Diffusicone -15," 15" 2 -way "Diff- 
axial." The "Diffaxial Family" of 
speakers are unitary assemblies con- 
taining two or three radiators inte- 
grated to give two- or three -way per- 
formance. The split -range perform- 
ance of the 2 -way unit is obtained 
through the mechanical parameters 
designed into the woofer and patented 
" Diffusicone" sections to achieve me- 
chano- acoustical crossover character- 
istics. 

In the 3 -way unit, the added ele- 
ment is a top -range compression driver 
tweeter coupled to a reciprocating 
flare horn. Employing through -the- 
axis construction, the wide -angle horn 
is mounted through the center of the 
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"They think I'm going instead of coming!" 

Trade -ins are not always what they seem, either. That's why it will pay 
you, as it has thousands of others, to rely on the one and only "Sur- 
prise" trade -in policy popularized by Walter Ashe. For real satisfac- 
tion and money saving trade used (factory -built) test or communication 
equipment today. Wire, write, phone or use the handy coupon. 

"VALIANT" 
275 watts input CW, SSB (P.E.P. 
with SSB exciter),200 watts input on 
AM. Built -in VF0.160 that 10 meters. 
Complete kit with tubes. Net $349.50 
Wired and tested. Net S 439.50 

"PACEMAKER" 
SSB transmitter -exciter. 90 watts 
P.E.P. input SSB, CW, 35 AM. Upper 
and lower sideband selection. Bui It- 
in VFO. 80 thru 10 meters. With 
tubes. Wired, tested only. Net $495.00 

B&W 5100 -B TRANSMITTER 
Bandswitching, VFO or crystal controlled. 
All bands 80 that 10 meters. 180 watts 
input on CW, 140 watts AM, 180 watts 
SSB when used with 51SB -B SSB generat- 
or. TVI suppressed. Net $ 475.00 

HALLICRAFTERS SX -100 RECEIVER 
Features selectable sideband operation. 
Covers 540 kc to 34 mc. Bandspread for 
all bands 80 thru 10 meters. 100 kc crys- 
tal calibrator. "Tee- Notch" filter. 12 

tubes plus rect. and VR. Net S 295.00 

NATIONAL NC -300 RECEIVER 
The "Dream Receiver" with super 
selectivity and sensitivity. For all 
bands 160 thru 1'4 meters (6, 2, and 
1'4 meters with plug -in converters). 
Less speaker. Net S 399.00 

NEW HAMMARLUND HQ -150 

Continuously tunable from 540 kc to 
31 mc. Separate calibrated band - 
spread dial for 80, 40, 20, 15, and 
10 meter bands. Built -in 100 kc crys- 
tal calibrator. Crystal filter and 0- 
multiplier for unsurpassed reception 
on 558, CW, and AM. Improved "S" 
meter. 13 tubes including rectifier 
and VR tube. With tubes, less speak- 
er. Net S 294.00 

All prices F. o. b. St. Louis Phone CHestnut 1 -1125 WRITE FOR FULL INFORMATION ABOUT 

kh 
RADIO CO. 

1125 PINE ST. ST. LOUIS 1, MO. 

September. 1956 

OUR TIME PAYMENT PLAN 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis, Mo. 

G Rush "Surprise" Trode.ln Offer on my 

for 
(show make and model of new equipment desired) 

1] Send latest Wolter Ashe catalog. 
Name 

Address 

City Zone State 

RN-9-56 
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MODEL 80.T MOST ADVANCED PROFESSIOIAL TUNER WITH COMPLETE AUDIO CONTROLS 

Outperforms Them All! 

THE FISHER 
MODEL 80 -T MODEL 80 -R 

FM -AM TUNERS 
HERE ARE AMERICA'S only FM -AM Tuners with TWO meters for micro - 

accurate tuning- just one of their many unique features. THE FISHER 
Series 80 FM -AM Tuners enjoy an unparalleled reputation as the leaders in 
high fidelity. The roster of professionals using THE FISHER tuners include 
the names of some of the most outstanding organizations in the research, 
broadcasting, and educational fields. In every case, THE FISHER was chosen 
because, unquestionably, it provides a level of performance that exceeds even 
the most critical requirements. "Performance, flexibility, and all- around 
'usefulness are excellent:" -High Fidelity Magazine. 

Outstanding Features of THE FISHER Series 80 
The fslode1 81) -T features extreme FM sensitivity - 1.5 microvolts for 20 db of 

quieting. Full limiting on signals as low as one microvolt. Separate FM and AM 
front ends, completely shielded and shock -mounted. Separate tuning meters for 
FM and AM. 72 -ohm, plus exclusive balanced, 300 -ohm antenna inputs for increased 
signal -to -noise ratio. Supplied with AM loop and FM dipole antennas. Adjustable 
AM selectivity. AM sensitivity better than axe microvolt for full output. Inherent 
hum eon- measurable. Distortion below 0.04,/r for 1 volt output. Four inputs. 

Separate tape -head playback preamplifier (with NARTB equalization.) Preampli- 
fier- equalizer has sufficient gain to operate lowest level magnetic cartridges. Six 
choices of record equalization. Multiplex and cathode follower outputs. Frequency 
response, on FM, within 0.5 db, 20 to 20,0011 cycles. Super -smooth flywheel tuning 
mechanism. 16 tubes. (Model 80 -R: 13 tubes.) eaarr CIINIIIO1.S: Selector, Vari- 
able AFC /Line Switch, Station Selector, Bass, Treble, Equalization, Volume, 
4- Position Loudness Contour. Self powered. DC on all audio filaments, 

Beautiful brushedbrass front panel. Sue: 12+j" wide x 8i¡" deep x 6" high. 
I Model 80 -R: 4" high.) wEtct!r: 21 pounds. ( Model 80 -R: 16 pounds.) Note: 
Model 80 -R is identical to the above, but is designed for use with an external audio 
control, such as TIIE FISHIER Series 80 -C Master :Audio Control. 

MODEL 80 -R FOR USE WITH EXTERNAL AUDIO CONTROL 

120 

MODEL 80 -T 

$19950 
MODEL 80 -R 

$16950 
MAHOGANY on 01OYDE 

CABINET: Si 795 

prirea NligWly " r 

In The far Tt 
, 

Write For FULL Detoi,s 

FISHER RADIO CORP. 
21 -23 44th Dr., L.I.C. 1, N.Y. 
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woofer assembly so that full exponen- 
tial expansion is used for highest con - 
version efficiency and uniform wide - 
angle dispersion. The tweeter is elec- 
trically meshed to the 2 -way cone 
system through a built -in LC dividing 
network. 

$295 STEREO TAPE PLAYER 
The RCA Victor and "Victrolu" Divi- 

sion, Radio Corporation of America, 
has developed a portable stereophonic 
tape player which will retail for 
$295.00, with a consolette version mar- 
keted at $350.00. 

Either version comprises a complete 
stereophonic tape reproducing system 
which includes two amplifiers, two 
speaker systems, a stereo -tape player. 
and 30 feet of connecting cable. The 
tape transport system will be avail- 
able separately for those already own- 
ing three of the company's "New Or- 

thophonic" hi -fi instruments which 
were designed to be adaptable to the 
stereo mode of operation. 

The system consists of two match- 
ing cases, one of which contains the 
tape player which will play either dual 
or single track tapes at 7% ips; a pair 
of 2.5 watt amplifiers, and a "Pano- 
ramic" sound system consisting of two 
3t_ -inch and one 6%-inch speakers. 
The second case houses an identical 
speaker system and storage space for 
tapes. 

The "portable" version is housed in 
matching luggage -type cases in two - 
tone brown and tan simulated leather 
while the "consolette" is housed in 
cabinets similar to the company's 
Mark VI "New Orthophonie" high - 
fidelity "Victrola" phonograph. 

The new tape players will be ready 
for distribution early this Fall. 

ELECTROSTATIC SPEAKERS 
Pickering and Company, Inc., Ocean- 

side, Long Island, New York is cur- 
rently marketing two new electro- 
static speakers which propagate sound 
in -phase over the entire surface of a 
curved, virtually massless diaphragm. 

Unlike conventional cone speakers 
which drive only small amounts of air 
at high velocities. the "Isophase' 
speaker re- introduces the original 
sound into the air at a low velocity 
closely approximating the unit -area 
energy of the sound at the microphone 
in a concert hall or studio. 

Harmonic and IM distortion are at 
a fraction of one per -cent, making 
them comparable to the best ampli- 
fiers in this respect. because of the in- 
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herent linearity of the push -pull elec- 
trostatic design, according to the com- 
pany. 

Two models are currently available. 
the "580" for frequencies from 1000 to 
20.000 cps and the "581" for frequen- 

cies from 400 to 20,000 cps. The Model 
401 -D divider is supplied with each 
speaker to provide polarizing voltage 
for the speaker and divide the output 
from the 16 -ohm secondary of any 
output transformer to send the proper 
signals to the speaker and to the 
woofer used with it. 

NEW MODEL "NOISERASER" 
The Burbank Dirision of Libmscope, 

Inc., 133 E. Santa Anita Street, Bur- 
bank, California is now marketing a 
new, small -sized "Noiscraser," another 
unit in the firm's series of bulk mag- 
netic tape degaussers. 

The N -HF, which is especially de- 
signed for the audiophile, contains a 
powerful magnetic circuit which re- 

moves recorded and undesirable sig- 
nals from entire reels of tape in a 
matter of seconds. 4 -6 db below stand- 
ard erase head levels of demagnetiza- 
tion. It is recommended for ' i" mag- 
netic tape, on reels up to 10,,," in di- 
ameter and operates from the ordi- 
nary a.c. power outlet. 

Over -all size of the "Noiscraser" is 
7%" x 43," x 3' í ". It weighs 8 pounds. 

EICO PREAMPLIFIER 
Electronic Instrument Co., Inc., 84 

Withers Street, Brooklyn 11, New 
York has developed and is offering a 
new preamplifier unit which can be 
used with any high -quality power am- 
plifier. 

The Model HF61 (with power sup- 
ply) and the Model HF61A (without 
power supply) feature five, all -feed- 
back equalization positions for Col. 

September, 1956 
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90 
WATTS 

x229.50 
THE FISHER 

Lab Standard Amplifier 90-A 
At \our command -9U watt, of audio power, with less than ' :'i 

distortion at full output. Two power supplies assure optimum amplifier 
operation. Exclusive PERFORMANCE MONITOR meter indicates correct 
adjustments of tube bias, screen voltage and output balance. It also 
shows average power output. FEATURES: Less than 1Só 1M distortion 
at 75 watts! Frequency response -±-0.1 db, 20 to 20.000 cycles. Hum 
and noise better than 92 db below full output. 8 and 16 -ohm speaker 
output impedances. Power socket supplies all necessary voltages for 
operation of unpowered auxiliary components. CONTROLS: Input Level, 
Speaker Impedance Switch, Meter Switch, Bias, Screen Voltage, Output 
Balance. Driver Balance, Z- MATIC. TUBE COMPLEMENT: 1- 12AU7A, 
1- 12AX7, 4 -EL34 (6CA7), 1 -6Y6, 1 -6AU6, 2- 5R4GY, plus 2 -NEI6 
regulators. size: 14" wide x 111/4" deep x 81/4" high. 

New! And Unequalled! 

THE FISHER 
AUDIO AMPLIFIERS 

THE FISHER 

Lab Standard Amplifier 55-A 
Plenty of power for your present - and any possible future needs. 

THE FISHER Model 55 -A is a laboratory instrument designed for 
home use. Delivers 55 watts at less than 1% distortion. Drives even 
the lowest efficiency speaker system to full output. Exclusive FISHER 
PowLR MONITOR meter shows correct adjustment of output tube bias, 
and indicates average power output. IM distortion below 2% at 50 
watts, 0.8% at 45 watts, 0.4% at 10 watts. Harmonic distortion less 
than 0.085ó at 10 watts, 0.05% at 5 watts. Frequency response within 
0.1 db. 20 to 20,000 cycles. Hum and noise better than 92 db below 
full output! 8 and 16 -ohm speaker outputs. Octal socket supplies all 
voltages for operating unpowered components. CONTROLS: Input Level, 
Bias, Speaker Impedance Switch, Z- MATIC. TUBE COMPLEMENT: 
3- 12AU7A, 2 -6CL6, 2 -6550, 2 -5ÁW4. SIZE: 141/4" wide x 93/4" deep 

high. wEtci1T: 50 pounds. 

55 
WATTS 

x169.50 
Write rr rrLl. ne,,,ir. 

FISHER RADIO CORP. 
21 -23 44th DRIVE: 

Long Island City 1, Is. Y. 
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NEW *70.00 
SLENDYNE 

OMNIDIRECTIONAL 
DYNAMIC 

PROBE 
MICROPHONE 

tttttr 
Is 

Microphones 

IN 

E Model 
"535" 

List 
Price 

$7000 

For Public Address 

Keniote Broadcast 
Theater -Stage 

Sound Systems 

:1 completely versatile probe micro- 
phone of excellent frequency range 
(60-13,500) that combines rugged- 
ness, beauty and reliability. 

Versatility: Can be used (I) on a floor stand: 
(2) on a desk stand: (3) quickly removed 
for use as a hand -held microphone: FU 
furnished with lavalier cord for wearing 
around the neck; (5) impedance switch 
permits use as high or low impedance 
microphone. Accessory on -off switch re. 
quires no wiring. 

Ruggedness: Built to withstand hard usage 
and extremes of temperature and humidity. 

Beauty: Slender, convenient shape, finished in 
brushed satin chrome. 

Reliability: High efficiency magnetic materials 
and circuits assure years of consistent high 
quality performance. Shure quality con- 
trol techniques result in an exceptionally 
high degree of uniformity for micro- 
phone interchangeability and multiple use. 

SOME Model "530" 
This deluxe version of the Slendyne has a 

frequency range of 50- 15.000 cps and is 
furnished with a Cannon XL -3.11 broad- 
cast connector. Strikingly attractive non- 
reflecting black and gold anodized finish. 
LIST PRICE 3110.00 <-M 

SHURE BROTHERS, INC. 

210 SAIETEES AVENUE EVANSTON. ILLINOIS 

LP, London. RIAA, American 78's, and 
European 78's; high- and low -end feed- 
back filter circuits, effective on all in- 
puts; variable turnover, low- distortion 
feedback tone controls which do not af- 
fect volume or mid -frequencies; a Cen- 
trnlab printed circuit "Senior Compen- 
trol" loudness control which provides 

NNW MEOW ersear .. 

* 
adjustable Fletcher -Munson compen- 
sation or no compensation, as desired: 
two magnetic cartridge inputs, for 
turntable and changer; four high -level 
switched inputs and three low -level in- 
puts; a hum balance control; and fre- 
quency range ±1 db from 8 to 100.000 
cps and ±.3 db from 12 to 50,000 cps. 

This new Eico unit is available in kit 
or factory -wired form. In kit form, the 
preamp comes complete with wiring 
and operational instructions. 

NEW CUE DISC 
Reeres SOnnderUft Corp., 10 East 

52nd Street, New York 22, New York 
has announced the availability of a 
new cueing disc designed especially 
for radio disc jockeys. 

The new unit is 16 inches in diame- 
ter and becomes a permanent top for 
the turntable. It handles all sizes of 
records and preloads 45 rpm discs 
without the need for a 45 adapter. 
Minimum finger pressure holds the cue 
disc in place and upon release of this 
pressure, the correct turntable speed 
is instantly restored. 

ELEKTRA SPEAKER SYSTEM 
The Elektra Corporation, 361 Bleeck- 

er Street. New York 14, New York has 
developed a small, high -performance 
speaker system consisting of a speaker 

and enclosure designed to operate in 
conjunction with each other. 

The unit has a specially plasticized 
cone edge which lowers the resonant 
frequency of the cone to provide fuller 
bass. There is direct radiation of the 
highs and complete use of backwave as 
a means of higher efficiency. The 
lengthened air column simulates big - 
speaker performance. 

New! RCA Victor 
acetate tape with full 

High Fidelity response! 

Now- professional tape -you can 
sell at no extra cost! It's RCA 
Victor's new acetate tape with full 
High Fidelity response! Also avail- 
able: new RCA Victor acetate tape 
with full frequency performance 
that you can sell at a special low 
introductory price. And new RCA 
Victor "Mylar "* tape- super- 
strength -plays 50% longer! Call 
your RCA Victor distributor now 
for full details on these 
3 great new tapes. .6:41% 

* "Mylar" is a registered Dupont trademark 
for its polyester film. 

RCA CTaOR 

CAMDEN 8, NEW JERSEY 

25 ',vAÜS 
E-?531,1 

For every 
P.A. 'use 

t 

+ 12 VOLTS DC 

117 VOLTS AC 

NEWCOMB 
MOBILE AMPLIFIER 

Performs equally well connected 
to a standard 12 volt automobile storage 

battery or a regular 117 volt AC 

power. Consumes as much as 20% less 

battery current. Two microphone 
channels. Phone and tape inputs. 

Also available with phono top. 

CIVILIAN DEFENSE USE 
Insure uninterrupted communication. 
The Newcomb E -253M is your best buy 
for regular plant p.a. use or as standby 
equipment in case of power failure. 

For complete details ask your distributor or write to 

NEWCOMB AUDIO PRODUCTS CO. 
6824 Lexington Ave., Hollywood 38, Calif. 
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Response is 45 to 15,000 cps with ex- 
tremely low distortion. Impedance is 
4 to 8 ohms, power rating is 16 watts. 
The cabinet measures 15" high, 101_" 
wide, and 1214" deep. It is available 
finished in walnut or blonde woods or 
in unfinished wood, smooth sanded, 
ready to be finished at the discretion 
of the buyer. A data sheet on this 
speaker system is available on request. 

FISHER 55 -WATT AMPLIFIER 
Fisher Radio Col j a ation. 21 -21 94th 

Drive. Long Island City 1, New York 
has announced the availability of its 
new Model 55 -A, a 55 -watt laboratory 
standard amplifier. 

The new unit, engineered primarily 
for the laboratory yet suitable for 
home use, delivers 55 watts at less 

than 1',1 distortion and handles power 
peaks of 110 watts. All -triode in de- 
sign, the Model 55 -A will reproduce 
the most complex transient passages 
without coloration or clipping and 
drives even the lowest efficiency loud- 
speaker system to full output without 
amplifier overload. 

Complete specifications on the Model 
55 -A are available on request from the 
company. Over -all size is 1412" wide. 
9".1" deep, St(¡,," high. It weighs 50 
pounds. 

BINAURAL TAPE PLAYBACK 
V -iii Co, loom fton. 281) Tark Street, 

Benton Harbor, Michigan is in produc- 
tion on a new furniture -styled table - 
model tape recorder which will be 
marketed as the "Celeste," Model 750. 

It is a monaural recording and play- 

back unit which also plays binaural 
recorded tapes when teamed with any 
other amplifier -speaker combination. 
Available in blonde or mahogany cab- 
inet finishes, the "Celeste" has a fre- 
quency response of 40 to 12,000 cps. 
plus or minus 5 db and 5 -watt output 
September, 1956 

For 
Better 
Viewing 
-"R 
Npm 

It's results that count ... and Kay- Townes 
NEW K -9 offers the best in high 

gain antenna performance. Designed for 
sharp directivity and field- tested over 

entire band under every weather 
condition, the Kay- Townes K -9 is the 

antenna for color and black & white. 

K-! 

Check our all NEW K -3 primary reception 
antenna. Top performance assured 

and sure to be a hot seller! 

Both antennaes feature high- quality alumi- 
num construction and snap -lock system. 

KAY- TOWNES 
ANTENNA COMPANY 

BOX 593 ROME, GEORGIA 
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HIGH FIDELITY 

IS OFF TO A 

with a 

REK- 0-KUT 

TURNTABLE 
GALL 

TURNTABLE ARM 

REK -O -KUT TURNTABLES: 

3 -Speed 

Rondine Deluxe (hysteresis motor) . $129.95 
Rondine (4 -pole induction motor) . 79.95 

2 -Speed (4 -pole induction motors) 

Rondine Jr. 

Model L -34 ( 3 3 ' / 3 and 45 rpm) ... $49.95 
Model L -37 (331 and 78 rpm) ... 49.95 

REK -O -KUT ARMS: 

Model 120 (12 ") $26.95 
Model 160 (16 ") 29.95 

See them at your high fidelity 
dealer or write to Dept. RI-12 

REK -O -KUT COMPANY 

®, 3801 Queens Blvd., Long Isl. City 1, N.Y. 

Makers of fine recording and playback equipment 
Engineered for the Studio Designed for the Home 

124 

at maximum 2,2'; distortion. The 
sneaker system consists of two 8" 
woofers and a 3?_" tweeter. It has 
external amplifier and speaker jacks, 
plus a jack for a 12 -foot "Store -o- 
matic" binaural sound cord, furnished 
with the unit. Power cord, patch cord, 
microphone, a 7" reel of tape, and 
empty tape reel are also included. The 
cabinet includes storage space for a 
dozen tape reels. 

"SPEAK- CHECK" 
Century Electronics Co., Inc., 111 

Roosevelt Ave., Mineola, N. Y. has de- 
veloped a new and specialized item of 
test equipment for the service tech- 
nician. 

Known as the "Speak- Check," Model 
SC -1, this unit is not only a universal 
substitute for all speakers, but also a 
multi -purpose signal tracer and volt- 

age checker. Besides checking and 
substituting for any speaker or output 
transformer in use today, the instru- 
ment will also substitute for speakers 
using field coils, signal trace all audio 
and video circuits by signal injection, 
check for vertical and horizontal 
sweep voltages, check and measure 
"B- -" voltages, as well as substitute 
power supply bleeder resistances. 

ELECTRONIC CROSSOVER KIT 
Heath Comgxiny of Benton Harbor, 

Michigan has just released a new elec- 
tronic crossover system which is de- 
signed to operate ahead of the main 
power amplifier instead of between 
the amplifier and the speakers. 

The crossover system consists of 
two independent electronic filters, one 

high -pass and one low -pass, each with 
a rotary switch for selecting the cut- 
off frequency. A single input is di- 
vided so that high- and low -frequency 
portions of the spectrum are available 
at the outputs to feed separate am- 
plifiers. 

Known as the Model XO -1, the new 
unit will handle unlimited power be- 
cause frequency division is performed 
ahead of the power stage. No audio 
power is consumed by the crossover 
itself. It eliminates unstable loading 
conditions and matching problems. It 
will not affect amplifier damping 
factor. 

Crossover frequencies are 100, 200, 
400, 700. 1200, 2000. and 3500 cps. At- 
tenuation is 12 db per octave with 
sharp "knee" at the cut -off frequency, 
instead of a rounded slope as obtained 
with the usual RC filter. 

AUDIO CATALOGUES 
AIREX HI -FI LINES 

Airc.r Rudio Corp., which recently 
opened a modern hi -fi salon at 64 Cort- 
landt Street, New York 7, N. Y., has 
issued a 70 -page catalogue and audio 
equipment guide covering an exten- 
sive line of amplifiers, tuners, receiv- 
ers, speakers. enclosures, transcription 
turntables, arms, cartridges, tape re- 
corders, and hi -fi accessories. 

The distributor carries audio prod- 
ucts made by over fifty well -known 
manufacturers and each of the items 
are pictured and described in some de- 
tail in this handy manual. Audiophiles 
unable to visit the hi -fi salon can order 
any of the catalogue items by mail. 

Write M. Hockey, in care of the 
company, for a free copy of this cata- 
logue. 

"MAGNELOOP" DATA 
Amplifier Corp. of America, 398 

Broadway, New York 13, N. Y. is now 
offering a four -page folder which de- 
scribes its "Magneloop" series of vari- 
able- and fixed -speed continuous loop 
magnetic tape recorders -reproducers 
which incorporate an unusual tape 
drive. 

The brochure completely describes 
features of 21 models which are avail- 
able in single- or dual -speed as well 
as in single -, dual -, and triple -chan- 
nels. Recording characteristics are 
tabulated for easy reference. 

Specialized uses and technical appli- 
cations of all "Magneloops" are sug- 
gested. Mechanical and electrical fea- 
tures are fully explained along with 
complete technical specifications, rec- 
ommended accessories, and direct fac- 
tory prices. The brochure is free on 
request. 

TUBES FOR AUDIO 
Antpe.e.r Electronic Corporation, 

230 Duffy Ave., Hicksville, Long 
Island, N. Y. has issued an eight -page 
brochure covering its complete series 
of tubes for high- fidelity audio equip- 
ment applications. 

Included are complete characteris- 
tics and typical operation condition 
data on the EF86. ECC83, EL84, 6CA7, 
EZ81. and CZ34. Performance graphs 
for two 6CA7's in push -pull and two 
ELS4's in class AB push -pull are also 
included. 

Copies of this publication are avail- 
able without charge upon request to 
the manufacturer. 
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Systems 
Career: a 

laboratory 
for 

learning 

... an exciting and rewarding 

career awaits the E.E. or Physics 

graduate who joins this highly 

respected Engineering team. 

As a Field Engineer at Hughes, through 
training and assignment you will become 
familiar with the entire systems involved, 
including the most advanced electronic 
computers. With this knowledge you 
will be ideally situated to broaden your 
experience and learning for future appli- 
cation in either the military or commer- 
cial field. 

The national respect which Hughes 
commands in the field of advanced elec- 
tronics is in no small part due to the 
technical support provided by the Field 
Engineers. Other contributors to the suc- 

September, 1956 

Bess of the Field Service and Support 
Division are the Technical Manuals 
Engineer, Training School Engineers, 
Technical Liaison Engineers, and Field 
Modification Engineers. 

This Hughes activity is a highly trained 
organization of expert engineers, gIvin.r 
support to the armed services and - 

frame manufacturers using the comp.m\', 
equipment. Locations are in Southern 
California, continental U.S., overseas. 
We invite you to join this team. For 
further information write us at the 
address below. 

HUGHES 

Some extra advantages for 
Field Engineers include: 

Training at full salary for 3 

months before assignment. 

Generous moving and travel 
allowance between present loca- 
tion and Southern California 
(Culver City). 

Additional compensation plus 

complete travel and moving on 
assignments away from Culver 
City. 

Ideal living conditions in the un- 
surpassed climate of So:nhern 
California. 

Reimbursement for after -hours 
courses at UCLA, USC, or other 
local universities. 

Employee group and health in- 

surance paid by company, retire- 

ment plan, sick leave, and paid 

. C.üion5. 

Scientific Staff Relations 

RESEARCII AND DEVELOPMENT LABORATORIES 

HUGHES AIRCRAFT COMPANY 
Culver City, California 
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AMERICA'S FINEST VALUES IN "LOW COST" HIGH FIDELITY 
ECONOMY 20 WATT -AMPLIFIER 522.95 IMPERIAL .30,. WATT AMPLIFIER $29.95 

NEW 1957 MODEL 
Push -Pull 6L6 Output Tubes 

Response 30. 15,000 CPS 
Bass and Treble Tone Controls 
Input for Xtal or Dynamic Mike 

Input for Xîal or V.R. Phono 
With CU -I4Y, 12" Coax Speaker $32.95 
With P15 -CR, 15" Coax Speaker S42.95 

Monet 11F.20 With Imperial IV System S39.95 

With Imperial VI S48.95 With HF -336E $69.95 
A tremendous High Fidelity amplifier valu,. Respn.,se 30 to 15.000 cps. Electronic 
bass and treble boost by separate tone controls. Us. this amplifier With an. record 
changer having crystal or variable reluctance cartr,dr. radio tuno. or high ,:ypedance 
crystal dynamic microphone. 20 watt atout. Use with any or 8 on or 

250 ohm line. Chassis size. 7.4' power 
1ól2.. 7ia.. high. Complete wilt, 

tubes: 2-6L6. 2-6C4. 124 %7 and SU4G. This is a terrific value. A ready to use 
high fidelity amplifier at less than Ihr cost of a kit. Ship. wt. 17 lbs. Model HF20. 
20 watt HiFi amplifier. MCGees sale price. 522.95. 

NEW "LOW -BOY" 3 -WAY 
SPEAKER SYSTEM SALE PRICE 

15" COAXIAL SPEAKER 
q995 6" SPEAKER -CROSSOVER 

30 to 11,000 CPS 

CHOICE OF BLOND OR MAHOGANY 
Low-6oy, 3-way High Fidelity speaker system. Designed expressly for apartment size 
high fidelity. Features choice of blond mahogany cabinet. Use with any high fidelity 

m l,fier. Matches ohm impedance. 
or 

with a top quality 15" Coaxial weaker 
amt a 6" speaker On n side for augmented md -range audio dispersion. Size, apero- 
29" high. 24'" wide and 21" front to back. A tremendous high fidelity speaker systen, 
with response from 30 to 17.000 cos. 
Stock No. GM 415 Shop. wt. 40 lbs. McGee's sale price. 529.95. (Specify cabinet 
fo h m >.r.n whet, order, J 

BLOND OAK 3 -WAY HI -FI SPEAKER SYSTEM 
HEAVY ELECTRO -VOICE SALE PRICE 

15W -15" WOOFER 
E -V 841 MID -RANGE 

4401 HORN TWEETER 
BUILT -IN CROSSOVER- $7995 

30. 15,000 CPS 
A now 3 -way High Fidelity console 

k 
sped system which 

a beautiful blond oak cabinet, an Electra.Vpce 
578.00 net 15" ore ana mid -range horn. wiiversity 
4401 tweeter and 3-way rossove network. Electra-Voice 
15W. IS' woofer has frequency from 30 to 
1200 cps essentially 

llat.11 
Woofer has 

ne 
weight 

o, 
37 

in lbs. Mammouth SIi4 
Has V12a' loes l take a,amele ana is 45 4" dr voice coil. 

Up 10 30 watts. EleetroVO,ee 847. 2 -way driver horn is 
° 

s 
u d a the id range speaker with response of 300 ln 
10.000 cps. University 01 tweeter is of the horn type 

crossover 
responds 

n work 
frequencies 

the duttancecaa citanCe type to 

w iChv presents a constant resistance type lead to Your 
audio system. Equipped with an L -ad to vary loudness 
id the iodle -high ranges. This crossover lends all three speakers into a practical sys- 

with only two wires to connect to any 8 ohm output of your high fidelity am lifier. 
Qi ality blond oak cabinet measures 43' all, 31" ide m 23' " dee Intended for a 
TV set. this cabinet cost the manufacturer over 5100.03. We have converted it to a 

speak. cabinet. iadding a full acoustical lining r and back. This saving makes our low 
We possible. 

Model EV84.15W. complete speaker system. Ship. wt. 150 Ifs. Sale ',rich. 5179.95. 

MCG EES NEW 1957 MODEL 

25 WATT 12" COAXIAL SPEAKER 
* 14' 2 oz. G.E. 12" WOOFER- 
* 3l_" COAXIALLY SUSPENDED TWEETER- 
* BUILT -IN CROSSOVER- * ALUMINUM VOICE COIL WOOFER- 1895 

McGee's 
ewO 1057 motel. 

GE-120%T. 12" 25 watt high fidelity Coaxial PM speaker. 
No speaker value. Features a General Electric 12 ", 
14.2 . Alnico V woofer ° with P aluminum v and exponential, molded seamless 

The tweeter i specially made 1.47 0. Alnico V. 3p ng' speaker *eh extends 
the ehigh frequency response to 17.500 cps. It is electrically connected to accept only the 

register of audio. Only two war, connect this complete °hill, fidelity smoker to 
any e8 Ohm amplifier. Ship. t. lbs. Stock No. GE120 %T. McGee Sale price. 918.95. 

McGee's Famous 

12 AND 15 INCH COAXIAL P.M. 

HIGH FIDELITY SPEAKERS 

1295 $2395 
12 -Inch 15 -Inch 

Model CU -14Y Model P15 -CR 

Model CU -flat 12" nigh fidelity coaxial PM speaker. Response from 30 to 17.900 
Full 6.8 oz. Alnico V magnet in the 12" woofer. Special e i fly suspended 

high frequency - suuoin network. Only two wires ato connect to 
Your radio o amplifier. Matches 3.2 to 8 ohm output. Don't Confuse this nspeaker 
with many 

or 
speakers that a Offered. This i fine quality speaker. °Stock 

No. CU -14V. Sale price 512.95 ac .. two for 525.00. 
Model P15 -CRC 15" high fidelity ial PM speaker.. Response down to 20 es, and 
u p to 17.500 es. Full 211'2 oz. Alnico V magnat in the 1S" woofer. Specially de. 

Tally susidea s" high frequency tweeter. tilt in cross network. Only two 
to connect. Matches 3.2 to 8 hm output transformer vA regular 662.50 list wires 

e ker. Model P19 -CR. McGee, sale Price. $23.9,9. 
McGeeis new 15" Junior coaxial PM spcakrr, 19' fer has 6.8 oz. Alnico V gnet. 
s" co axially suspended tweeter with e ssov r. Only two wires to coo e t to 

má 
ohm 

adIo or liber. frequency response from e40 to 15.000 cps. Model No. MIS CR, I5" 
LJunior coax PM speaker. Sale price. 

NEW 1957 MODEL 
Push -Pull 6L6 Output Tubes 

Response 15.20.000 CPS 
Bass and Treble Tone Controls 

Compensated Gain for G,E. Cart. 
Input for Xtal or Dynamic Mike 

With CU -I4Y, 12" Coax Speaker .539.95 
With P15 -CR, 15" Coax Speaker..S49.95 
With Imperial IV Speaker System.S46.95 
With Imperial V1.......$55.95 With HF -33GE - - . , 516,95 

liNew 1957 model 7 tube Imperial 30 watt High Fidelity audio amplifier. A 5100.00 
st value for only 929.95. Features a heavy lb.. specially and high fidelity list 

transformer with 15Áa inverse Iced -back: push -pull 6L6 output tubes a 
frequency response from 15 to 20.000 cos Matches 8 or 16 o m speakers. You can 

Thcenter your entire atom n system around this LOW cost 30 watt amplifier. 
us Imperial 30. 30 watt 

music 
may be used with any radio tuner or record 

player. It will drive n ak system that you may have. Use from one to ten 
8" speakers any 12" or 15'e coastal s y 3.way speaker system. Tone 

mpersatrd ° out for either a rytl whoa a General Electric variable eo 
Also. has input for crystal or or high impedance dynamic microphone. 

Ieont -o s are mike ain 
a 

hono gain. treble tone 

pickup 
d bass boost tone < ntrol, This 

amplifier weighs 21 
gain. 

net. Full size transformer components would cost you up to 
515.00 if purchased separately. Gold for chassis 121a 774" 7i.," high. 

Complete with tubes: PATS, 12AU7. SCa. 124U7, a2- 6L6GA. pplus 5UaG rectifier. 
Stock No. IMP -30. 30 watt Imo,. dal H,nh. F.eiiity amplifier complete with tubes ano 
diagram. Snip. wt. 23 s.. Sale I Only 529.95. 

NEW IMPERIAL SPEAKER SYSTEMS 
Imperial IV 

with 8" G.E. 
High Fidelity 

Speaker 

$1995 

3 -Way 
Imperial VI 

with 12" G.E. 
Speaker 

$2995 
New 1957 Model IMPERIAL IV. High fidelity speaker system with General Electric 8" 
speaker. Housed in a nigh quality leatherette covered plywood cabinet 10" x 10. x 
24" long. Fully enclosed: Covered on all sides e ce Pt Use as an auxiliary 
speaker or with any high fidelity radio. a plifer o home usit system. The IM- 
PERIAL IV contains a General Electric Model 850 stendetle range high fidelity 8" PM 

h 6.8 o Alnico V magnet a d s velinear a with 8 huh , coil 
and a r9'' tweeter. Response 50 to 15,000 cps. Model IV Imperial $19.95. 

voice 

19.57 Model Imperial VI. 3 -way speaker system Raffle is f heavy wood. leatherette 
r d. Similar in appearance to the Imperial IV pictured above, exc t 4" taller covered. I" deeper. Cantered with 3 matched speakers. A 12'- EYE, odel 1203 with 9 
Alnico V magnet. plus SI , PM for middle range and 3" tweeter. Simple to 

connect to any high fidelity a n1, 
Pi 

er 8 ohms im dance). Stock No. IMP-VI. Sale 
price. 529.95. Ideal 0 , 0 5 e e with HF -20 and IMP 30 amplifiers described above. 

CONSOLE HI -FI SPEAKER SYSTEM $49.95 
12" G.E. PM WOOFER -10" PM MID- RANGE - 
8" G.E. MODEL 850 MID -HIGH RANGE SPEAKER r- ---- _ 

AND 600 CYCLE L -C CROSSOVER NETWORK. 
Have Juke Sox tone 

R 
quality in you. n home. Strictly High 

P fidelity. Three sneakers all connected to 600 cycle frequency 
dividing network. so that only 2 °wires leed the system from any 

r 0hnl radio Or amplifier. A variable tone a mpensating 
control incorporatrd in the circuit makes brilliant highs or boomy 
lows o your own taste. Any amplifier that you now have Will 
give you much wider selection of ie I arrangements with 
this speaker system. The 3 way system is shipped ready o con- 

E 
lnect to you amplifier or hifi radio. Equipped with Geral 

ectric 12"' woofer. an S" famous G.E. 830 s a 10" Middle 
speaker. Frequency response 30 to 15.000 cps. Take range 

f cabinets: blonde or mahonan,. (Specify finish desired 
hen mdermgl 37" high. 024" wide id 20" deep. Ship. wt. 

75 lbs. Stock No. HF 33GE. Sale p ",ee. 549.99. 
Model NF -440E. console speaker s stem. same as above except has a heavy duty 
12" O.E. PM Model 1201, plus 8" G.E. PM Model SSO. 10" mid range speaker and 

5" hard cone tweeter. Sale price. 954.95. (Specify cabinet finish.) 
Model HF630E. super deluxe quality console e 

O °s 
e speaker system. same as HF -33GE 

described above. except has 15 " , 21 oz. Alnico V magnet w fe r. 10" mid range 
PM speaker and Model 4401 University hrn type tweeter. All 3 systems incorporate 

500rCCtyperos%OOe e with uble 
tone compensating control. Model 

5 SÇE .e e I c cabinet r 

DELUXE CONSOLE SPEAKER SYSTEM $89.50 
15" UTAH WOOFER -10" MID -RANGE -2 -5" TWEETERS -CROSSOVER 
New. deluxe quality HighF,delrt, speaker system. housed in a beautiful blond oak 

woof1e cabinet with full doors and attractive matching grill cloth. Has 15 Utah 
er with 21 oz. Alnico V magnet. 1k" mid -range speaker and two 5" cone type 

tweeters. This is the finest le speaker system that w have a offered. All 
spakers are connected to 

console 
cycle frequencdividing snetwork 

ever 
that there re 

two wires to connect 
a 

any A r 8 ohm output of your did r amplifier. Has only 
ble tone compensating control built -in. Cabinet : 3" tali. 3t "' wade and 

23' x" deep. Model DHF -1554. deluxe quality HiFi console speaker system. Ship, 

e 
wt. 145 lbs. Mcóeeis sale price. S89.50. This system is in the s a e cabinet an 
our $179.95 system pictured to the left. 

THEATER QUALITY 

HIGH FIDELITY SPEAKER SYSTEM 3995 
15" WOOFER PLUS - ELECTROVOICE MODEL 847 

MID -HIGH RANGE SPEAKER - 600 CYCLE LC 

CROSSOVER. 
A theatre quality. power Ice speaker system for homes and conne demonstration rooms. 
This i nge ment) Will coon, et to any h boelity audio amplifier 18 Ohms 
pela cry Feature a 15" electroynamie heavy duty woofer which is equal to a PM 

speaker with to 10 lbs. of AIniee V magnet. This woofer reproduces the low audio 
gister from 6ÓO cycles down to 20 cps. An Electro-Voice Model 847 horn type speaker 

is d for the middle range and ,Ñn range of audio. These air s are cram 
nested 

exciter 
600 for (the inductive-capacity 

.fer. You 
crossover 

endwover 5100 for 
th the 

sys- 
tem an not beat this one. Stock No. EV- 15847%. McGee's sale price. 539.95. 

MINIATURE BROADCASTING STATION 

FOR MICROPHONE AND PHONO 
WITH CRYSTAL MICROPHONE 

SALE PRICE $9.95 
S. i...itional w model MCL E3 lh,n,alur b sdcastinq station for microphone and 
phonograph. 

new 
bereceived n any broadcast radio in then m Now s to connect, 

one in Just like radio station. Has input racks Ior crystal ° mike o ere rd Player. 

Complete with 12Nand 70L7 tubes and instructions. Operates r 110 volts AC. 
Simple to operate: one control fades from microphone to ord. Fregarney ea he 
adjusted to 

e 

with rit stations. e Miniature broadcaatim 
te with crystal nand nl,ke and instructions. Ship. wt. lbs. Net 

SO LIS 

McGEE RADIO COMPANY 
PRICES F.O.B. KANSAS CITY TELEPHONE VICTOR 2-5092 

VII% 
WITH OR 

fIAL 
GIE. 1903 McGEE ST., KANSAS CITY, MISSOURI E IM END 21 

RAI.. BENT C.O.D. 
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McGEE's $100,000 SALE! FM /AM CHASSIS- CHANGERS 
MO 

VALUESING 

"__s. 

ESPEY 14 TUBE REGULAR 511950 
« c, 

24 WATT 
E ! I ( ilia HIGH FI AMPLIFIER 
AtJ 

ESPEY 14 -TUBE MODEL 700G ESPEY 24 WATT 
FM /AM TUNER MODEL 501G AMPLIFIER 

McGee M M M ers You for only $79.95 Espey's regular $129.90 14 tube O.uoe AF 
tuner. (Separate audio ampliner required s ich a model 5016 or 501E.1 Priers above 

14 tubes including rectifiers. Tuner hase its builtin AC power supply. 
Tour s gs are almost 540.00. Espey Model 700G performance features: Sensitivity 
3mv on AM, Smv on FM for 30db emoting. AM selectively 100e at 60b. FM 240kc 
at 6 db. Audio response flat from 20 cps. to 20.000 e wan less than 1a percent 
distortion with one volt audio output. Chasse. is 14" long. 814' high and 10 -' deep. 
Features a molded. gold.colored. plastic Iront which makes custom installation 
easy. Features fulletuner RF stages-AFC on FM with defeating switch for easy FM tun - 

ing. uil., Three-position preamplifier for GE variable reluctance phone cartridge. Pickering. etc. 
equalizer switch for -LP, AILS or European phonograph records. Separate 

bass and treble tone controls with 23dó. boost. Chasms is equipped with AC outlet jacks. 
brauxiliary input tacks Ofor tape recorder. etc. uilt -in ferrite loop antenna for eAM 

oadcast and 300 -ohm input for FM band. 
The Espey 700G FM AM tuner is second to none. It has all the features you might 
Thi sC 7000. FM 

ou 
yAM ptunerpcha 

lias 
all 
for 

controls on the front which is desirable when 
if 

you are it with any audio amplifier many of which are designed with no tone 
control e preamplifier circuits. We Offre the 700G FM AM tuner at only $79.95. 
Shipping wt. 20 lbs. 
E spey 700G with Model 5016 6 -tube Hi -Fi audio amp. both for 5119.90. Stock No. 
7000.5010. 

Shipping 
wt. 42 lbs. 

with 7000 ith Model SOIE 6 tube 34 -wall Hi Fi power ampliter $134.90. 

VALUE 

$39.95 
EXTRA 

FM /AM TUNER s° "E 
$7995 

34 WATT $54.95 
HIGH FI AMPLIFIER EXTRA 

McGEE'S FINEST VALUE EVER OFFERED 

YOU COULD 

1 
ESPEY DEAL -1 I ESPEY DEAL -2 1 

I Espey 
amplifieOp plus Monarch UA6U M1 and Gold- I amplifier plus new 

tune. 
456 Col 

24 watt 
hanger 

I ring phono cartridge. $144.95 I 
equipped with a GE RPR- $164.95 

I If 34 watt amp is desired in place of I 
If 3A4 Ua, 

amp is desired in place Of L24 add $15.00. I 24 add $15.00. 

SPEND MORE But Get NO BETTER 
Espey model 5016 6 tube ultra linear high 
fidelity 24 watt audio amplifier matching unit 
for use with model 700G tuner. Regular 
$79.95 value- $53.95 when purchased alone 
and $39.95 when ordered with the Espey 
700G tuner. This amplifier features less than 
1/a percent distortion with high fidelity audio 
frequency response from 30 cps. to 20.000 
cps. Hum level so low it can be detected by 
electrical Instruments only. Chassis size - 
12 "x5 "xe". Output tubes -4 6V6GT In push. 
pull Williamson high fidelity. Plus 65N7 
phase Inserter and 2 5V4G rectifiers. Features 
an eight -pound potted case $20.00 value out- 
put transformer with grain oriented Iron core. 
Output impedance tap, for 4, 8 .39.95 
and 16 ohms. Each 

model 501E 8 -tube 
34 -watt ultra linear high 
fidelity audio amplifier 
companion unit to be used 
with the Espey 700G tuner. 
Same appearance as model 
501G. Equipped with 4 EL 
37 English Mullard output 
tubes. Regular $79.95 
value -$69.95 if pur- 
chased separately; $54.95 
if purchased with our 700G 
tuner. 

Each $54.95 

BUY YOUR AUTOMATIC CHANGER AT McGEE 

444 V 
- . 

_ .. 

V 
\tt1 Woe Is. 

COLLARO MONARCH WEBCOR GARRARD 
456 $34.50 UA6U $29.95 ON BASE RC98 

4 -SPEED COLLARD Playst air 47sp s.R 6.33, a91and475 eR tif botrtlh aiuitomat- 

' 
a 

u 
llé and manually. Inter-mom. records of the same speed and shuts off last 

record. Fast 6 second change cycle. Automatic disengagement of idler wheels eliminates 
flat spots that ea and Rutter. All of the desirable features of the Model RC -532. 
plus 4 speed operation. Model RC -456 C flare 4 speed automatic re 

c 
ord changer, less car- ...se, Sale price, $34.50. RC -458 with G.E. 

p 
ble reluctance cartridge with 3 l 

sapphire and 1 mil diamond stylus, Sale price. 546.95. Large spindle $3.30. 
Monarch Model UA6U-new, imported high fidelity 3 speed automatic record changer. 
Pa 

e 
ys 7 ". 10/ and 12" records automatically. lnterm,es records of the same speed 
any order. Features m 

r 
4 pole high fidelity motor eliminating oble and wow. / hp t t Ily t t t a t t R ft I, d h pl y d. 

Full a e 10" t le has molded rubber pallet for better record cushioning. Ease 
an1ä7s l2. Tone a counter balanced to assure record w The 
ger features' at n added cost the regular 59.90 net value minimum 

=500 variable 
reluctance cartridge foc the finest high fidelity record reoroduction. Output 10 millivolts. 

Response, 20 to 16,500 cps. It requires the same input gain as popular American made 

r 
vi iable reluctance cartridges. Model UA6U. Monarch automatic changer with Goldring 

edge. ship. wt. 15 lbs. Sale price. 529.95; Large spindle for 5 RPM records. 
$1.88 extra. 
Popular Webcor Changers at McGee for less money. Weimer 1642 -I- popular 3 -speed 
Changer on metal base equipped with crystal rtr idge. Sale price e 527.95. 
Weimer 1642 -21. Same 

qu 
as 

a 
e with base as pie tared exec pt with GE RP-DSO VR . cartridge. Sale price, $31.95 

X 

New 1957 G Model 8C98. II.' 3 -speed super automatic anger, 
one of the world's finest. Provides thew greatest mbmation of H, -Fi Irate: s 
found in automatic changer. Model PC98 changed less rteidgg -566.15. With VR 
cartridge. 1 mil diamond ana 3 mil sapphire needles, 

changer. 
Large 45 rpm. 

center spindle $3.43. extra. 
Popular RCRR 'Triumph model with most of the features of the 98. RCRR, less car- tridge-553.41. With RR -052A eatridge as above -$65.41. 
NEW CHROME WEBCOR CHANGER 
WITH RPX -050 G.E. VAR. REL. CART. $3495 
New Webeor model 1121.270. chrome plated. 3 speed automatic record changer with 
RP8O50 General Elect.. variable reluctance cartridge. Has heavy pole motor. Platt s 

tion to 
speeds and of Shuts off 

Chrome plated. Silt 12x131 / neutral 
es 

212" below and 6" above mounting board. Shipping wt. 15 lbs. Only a few to sell at tins low or oce of 534.95. Not Illustrated. 

G.E. VR CARTRIDGE WITH 9595 , t_ `ea r 
DIAMOND 1 MIL STYLUS X 

SIMILAR TO RPX -052A ' '3 
Fay' 

Stock No. VR52A, genuine General Electric v ,able reluctance cartridge milar to 
NPX.052A 

Golden Treasure model. N w turnabout baton stylus with 
manufacturers s3andl it 

sapphire 
a stainless steelnc se 

the model 
of the gol 

furnishes pd 
plug-in 

We 
changer 

made 
terri l'e purchase and pass the saving on to you. Only a few hundred to sell. A regular 

$23.00 value on sale at McGee for only $15.99. 

AIR KING 
FM -AM TUNER 

SELF POWERED 

Use with any 
Audio Amplifier 

SALE PRICE 

. 
--. 

499 
Air King fa tory built, 6 tubes Ifpowerea FM -AM radio tuner. Receives 
540 to 1620 kG and FM as to 108 inc. Use with any N, -Fi audio amplifier con 
nect it to your TV set for FM -AM reception. Selector itch has positions 

or 
TV- 

Phono FM and AM. 3 other controls a o ume- off-on, tone ana tuning. With tubes: 
12ÁT7, 2 -BAU6, GALS, 6547, 

n 
d 593 rectifier. Chassis size. 11.2' 712" ós' high. Illuminated slide rule dial 7. /j' 21 2 -. with escutcheon plate and knobs. Sell - 

Kred with its own power transformer. FM AM tuner Chassis No. 703 a sed in Air 
ing model 17111C combination TV -Radio -Phono with power supply added. Note: A 

FM- AM 
amplifier 

plete. 
isSregpuiret. 

10 lbs Sale polder 524.99 
No. AIR -K8, sellpowered 

I Ortler anyE of the follow. 
RECOMMENDED 

with 
I ESPEYDEAL -3 I 

your Espey 
tune M Model iffier .00 

I 

amplifier 
7000 -5010 tuner with 24 watt 

I extra. x, I PM Model PIS -CR- 520.00 lif,er plus G RC -98 quipped extra. 
,Mia I 

with a GE RPX.052A car - $194.95 I Imperial VI sÿstem $1500 tr,drge, Net r ,l 
If 34 watt is desired in place of I NOroleo 9762 -12" regularly S59.50 at 
24 add $15.00. 

amp 
530.00 extra. 
EV84 -15W system -5150.00 extra. I 

JACKSON AM9A 

9 -TUBE HI- FIDELITY 
20 Watts Audio Q 

Dual Tone Controls $3995 
Push -Pull Mallard EL 31 

LESS 

RECEIVES BROADCAST 550 TO 1650 K.C. 
Jackson Model AM9A. 12 watt high fieelity audio 
amplifier and broadcast tuner combined, at less than 
you would normally pay for the ampliner lone. Push- 
pull 

0Ó cps. 
output. 

Inputs tput Frequency 
response from 30 to 

crystal or O.E.7. variable re- 
luctance e 

. 

pickup na crystal or dynamic rohone. 
Separate bass boost and treble tone . Radio. 
phono switch on front of chassis. 

controls. 
dud output 

transformer matches 3.2 r a ohm speaker. Heavy duty 150 mil power transformer. 
912.. illuminated side rule dial with etched glass ale. 3 gang eo denser with tuned 
R.F. stage and loop antenna. Receives broadcast SSO to 1650 Size 13" long. 6" 
h igh and 912" deep. Complete with tubes: 2 68A6. 6AU6. 6BE6 65N7. RATS, 2 EL37 
and 5V3. Knobs. , diagram and instructions included. 

ample... Model AM9A. Hi Fi amplier and tuner. Ship. wt. 9 lbs. Sale price. 539.95. 
Model AM9A with our CU -1Y 12" coaxial PM speaker, both for 549.95. 
Model AMOR with Our P15 -CR IS" Coaxial PM speaker, both for 559.95. 

11-TUBE FM-AM HALLICRAFTERS 

HALLICRAFTERS S-78A 

Regular $89.50 
McGEE's SALE PRICE 45995 
* HIGH FIDELITY SPEAKER 

* AUTOMATIC FREQUENCY CONTROL 
Hallicrefters Model 5 -78A, 11 tube FMAM super. 
het custom chassis. size 73¡ x 121 a- 11" deep. 
Complete itn tubes. knobs. esetcheon, diagram 
and instructions. Receives broadcast 540 to 10 
Ile. pus FM 88 to 108 me. AFC holds FM stations 

ohperfect e rfect tune. Output tnsfomer matches 3.2 
oh 

a 
m or 500 o High fidelity response. SO to 

14.000 cps. Sass boost tone control. A full 11 
tube 

6KS audio. This chassis found in $400 eto" 5600 eratliowcombinations. Hat input pfor 
crystal pnono pickup. -78A Hallicraller 11 tube FM -AM chassis. Ship. wt. 22 lbs $59.95 
5.78A Hallierafter with our CU 149 12'. .axial PM soaker. 569.95 
578A Nallier with our PIS -CR 15- coaxial PM speaker 579.95 

f1fY / 
6-TUBE 12-VOLT S29.99 

6 -TUBE, 6 -VOLT 
AUTO RADIO 

WITH 
$1999 6s9 SPKR. 

ai 
nice 

lookingltunderdas I mounting 
l 

auto 
omei auto 

Thin construction e Imato itself to 
room 

for eus tom installing. Speaker is not built in. Set is Turn shed with the popular flog 
nwSet dimensions -9' wide. Lia' tall. 7i " front to back. Dial is S 1 "2J c'. 

d with tubes. Snipping weight. 12 lbs. Stock zAH -739. Made to sen form h 
more than our $19.99 price 

NEW 12 -VOLT MODEL WITH SPEAKER $29.99 
Model AH -1259. 12 volt un, I mou ling auto radio. This is the same s11 as pic 
lured above IAN -7591 except made for 12 volt model 1955 and 1956 ears. Stock No. 
AH 1259 with 609" or 507" speaker. $29.99. 

NEW 8 TUBE 6 VOLT PUSH- BUTTON MODEL 537.95 
New model SN- 78SSs.X, -.tube, 

,versai ling auto r . 

dio with push buttons and Gaff a ¿PPVS°? but 
MnrM o for Nconstruction 

lends them 
compact 

s' stana- p . 
tion. Has ush -pull GAGS high- 
Powered audio. Stock No. 51178- 
555.5 with Raft speaker-S37.95. 
With 2 - S7 spieahes - $39.95; 
with 1 -57 speaker $37.95. Spec - 

-,e 
section topic cowl mounting antenna 
$2.29 extra 

antenna 

McGEE RADIO COMPANY 
PRICES F.O.R. KANSAS CITY TELEPHONE VICTOR 2-5092 

SEND 25% OR FULL 
REMITTANCE WITH ORDER. 1903 McGEE ST., KANSAS CITY, MISSOURI AL. SENT C.O.D. 
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All Tubes Unconditionally Guaranteed 
For I Year 

PRETESTED 
OZ4 
IB3GT 
1NSGT 
1LC5 
ILNS 
1N5GT 

IRSGT 
154 
ISS 
174 

TUBES 
6AC7 
GAG5 
6407 
64F4 
OAKS 
641.5 
6AQ5 
LASS 
6476 
64U6 

68K5 
681(7 
661.767 
6130667 
61307 
6BY5G 
6817 
6C4 
6CB6 
6CD6G 

INDIVIDUALLY 
6SK7GT 
651.7GT 
6SN7GT 
6SQ7 
6587 
678 
6U8 
6V3 
6W GT 
6W4GT 

BOXED 
124L5 
12477 
12AU6 
12ÁU7 
12AV6 
12AV7 
12AX4GT 
120187 
121346 

12507 
12587 
19BG6G 

258066T 
25L6CT 
25W4GT 
25Z5 
251667 
35E5 

17567 
IU4 
1U5 
1X2 
304 
354 
3V4 
5U4C 
SV4G 
5Y3 
6464 

6AU5GT 
GANS 
6AV6 
64X467 
6ÁT6 
6AH4GT 
6BA6 
6805 
68E6 
613666 
6BJ6 

6F6 
6N6CT 
615GT 
6J6 
61(667 
6L6 
654 
65867 
6547 
65147 
6S176T 

6W6GT 
6X4 
6X56T 
6Y66 
7C5 
7C6 
7E7 
7,7 
7F8 
7N7 

220E6 
12427 
12E017 
12BY7 
125A7 
12567 
125J7GT 
1251E7 
12SL7GT 
125N7CT 

3505 
351.661 
35W4 
35Y4 
35Z5GT 
5OÁ5 
SOBS 
5005 
50166T 
11723 

Now Get Up to S5 For Your Old TV Tube! 

upon the purchase of a 

BRAND NEW 

DUMONT or RCA lier 

PICTURE TUBE 

Ship dud freight prepaid . If you supply dud, deduct from 
the list prices as follows: 
I° .14 -52 15" -52.50 I6 "- 17 "- 53.50119'- $4120' -$4.50121 " -$5 

P¢ea end,catoa below are without trade in. 
iIIRP4 $10.95 156P4 $16.95 168P4 $17.00 19AP4 $23.00 
1.2LP4 12.95 1613P4 18.50 17P134 19.00 20CP4 24.00 
120P4 12.95 I IfiGP4 18.95 176P4 21.00 21ALP4A 24.00 
I ICP4 14.95 IfiKP4 17.00 17LP4 18.00 21EP4 24.00 

Picture Tubes Shipped F.O.B. Passaic, N. J. 
Shipped Via Railway Express Dept. MR7 PRescott 3 -0330 

TUBE MART 
The lokpet bldg. Passos, N. J. 

YOU PAY LESS 
BECAUSE YOU BUY FROM 

America's largest 

Tube Specialists 

ANY 

ASSORTMENT 

RECEIVING 

TUBES 

41e, 
Quantity Buyers! 

100 Tubes - $38.00 

FREE POSTAGE on all pre. 
paid Continental U. S. A. or- 
ders. 25c handling charge on 
all orders under 55.00. 25 °0 
Deposit on all C.O.D.'s. Sub. 
jest to prior sale. Write for 
FREE TUBE LIST' 

You can have a specialized, high -paying business in this 
fast -growing field -on contract terms! Send for booklet "HOW 
TO MAKE MONEY IN MOBILE -RADIO MAINTENANCE ". 

LAMPKIN METERS are the preferred test equipment! 

LAMPKIN 105 -B MICROMETER 
FREQUENCY METER 

Heterodyne type. Range 0.1 to 175 MC. 
l crystal. controlled transmitters to 500 
MC.), all channels. Pinpoint VHF CW sig 
not source. Weight 13 lbs. Width 13 ". 
Price 5220.00 net. 

Annuol FCC figures 
for lost three years! 

MAN 

COUPON 

TODAY 

1:1,1 

FC=Tosagme 

LAMPKIN 205 -A FM 
MODULATION METER 
Indicates FM voice deviation, 25 KC. 
Tunes 25 -500 MC. in one band. Has 
speaker, oscilloscope output. Easy to 
carry. Weight 13 lbs. Width 12". Price 
S240.00 net. 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 

I At no obligation to me, please send 
I Free booklet Data on Lampkin meters 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

128 

Name 

Address 

City State 

of 700000 

CALENDAR 1 =9 

of EVENTS I 
MIL Mar .J1`dr.. t1MAN- 

26 

SEPTEMBER 11.12 
Second RETMA Conference on Reliable 
Electrical Connections, Irv,re Aud 
University Penrsy vania. Philade {: 

Pe. Reserve through Engineering Dep. 
RETMA, 11 W. 42nd St., N. Y. 36, N. Y 

SEPTEMBER 27.30 
New York High Fidelity Show and 1956 
Convention of the Audio Engineering 
Soeiefy, New York Trade Show Bldo. 
Eighth Ave. & 35th Street, New York. 
N. Y. Open to public, admission S0 
cents. 

OCTOBER 1 -3 
Twelfth Annual National Electronics Con- 
ference and Exhibition, Hotel Sherma' 
Chicago. I . Sponsored by the AIES 
IRE, Illinois Institute of Technology 
University of Illinois, and Northweste - 
University. Information on Conferenc 
from V. J. Danilov, Illinois Institute 
Technology, Chicago 16, Illinois. 

OCTOBER 1.3 
Canadian IRE Convention, Automotive 
Building. T Into, Ontario. Convention 
office at 745 Mount Pleasant Road, To- 
ronto, Ontario for further details. 

OCTOBER 3 -5 
Fifth Annual Meeting of the Standards 
Engineers Society, Hotel Willard, Was' - 

ington, D. C. Society's mailing addre- 
P.O. Box 281, Camden I, N. J. for fur- 
ther information. 

OCTOBER 8 -9 
Second National Symposium on Aeronau- 
tical Communications, Hotel Utica. I 
N. Y. Sponsored by the Prole - 

Group on Communications Systems, IRE. 

HAMFESTS 

EGYPTIAN -ST. LOUIS 
Annual Hamboree and Picnic sponsored 
by Egyptian Radio Cub, Sept. 16 .,t 
Club grounds. one block south of U.S. SS 

on east side of Chain of Rocks Car -,'. 
Mobiles work W9AIU on 3940, 3990, a' -I 

29.640 kc. No admission charge. 
WOQDF, chairman, in care of club, Br 

R.R. #1, Granite City, W. fer 
details. 

WASHINGTON 
National Capital Area Hamfest, spon- 
sored this year by Washington Mobi'o 
Radio Club, Oct. 7 at Gait'nersbur : 

Fair Ground >. Gaithersburg, Md. Nog - 
to 9 p.m. Mobiles will work 75, 10, 6. 

and 2 m. bands. G -1y E. Milius Jr., 
W4NJF, is chairman.. 

RADIO & TELEVISION NEWS 
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Loran APN /4 Oscilloscope 
Easily converted for use 
on i:r,lirr -TV Service 
Ben ,-I 

BRAND NEW 
Completely Assembled 

Supplied only with 3 

Scope type 
5Cr1 and 
RCA Crys- 
tal Unit... 

TS- 100 /AP OSCILLOSCOPE 

LOW LOW 
PRICE 

r be .ed Trill, tocan -ter p ot r al p u 

' ter 

y Gable% included. Also used with raie lar ,;:o- p 
ir-cRion rage calibrator. Self in 

s I f Is" s Ib" drop. For III.V [t, to 121m 
¡ 

I eel. New. with all Culas indud- 
u,.. Tube. 

BRAND NEW 
( worth 5750 ) 

TS -16 /APN TEST SET 
Very at this low price. BRAND 
NEW. Complete with all @12.95 
cables 

Type 2J1F1 SELSYNS 
Operates from 571: volts, 400 cycles. N :.. 
Conversion diagrar,, fur 110 volts AC 
im.lude.t. BRAND NEW, each $2.95 
CAPS FOR ABOVE 50e 

SELSYN ZEROING ANALYZER 
Model B --Made by ROLLER -SMITH 

hush Neer e,rl 
r 

It 
i.t 

111111.33 
mean ¡o peatrr la eelsns. Alsr, , 

' purpose A6 -DC Solt- Ohrrpter. In Imledlel woe. , rlrl 
with blunted Complete will, all crrmnetirtg net 

and hang. 
ÌIIRAND' NM. value 5 -ISO. $34.95 A HUT at ooh' 

BC -906 -C FREQ. METER -SPECIAL! 
Cavity type. 144 In 235 Me. BRAND NEW in 
original factory packing, complete with antenna 
A manual. ar cual. 89.95 OUR LOW PRICE 

NAVY RECEIVER TYPE ARB 
Four Band. 105 to 9050 kc. Low Fre gyp, 
Bnadrnst --10 tu SO meters. Inebnl, . I 

and fists: ottor, for 2.Ir volt nprral... .Iv 
Ince and for 110 s'.. 12 V. u 6 t. lulled, Excellent Condition` u,, 

x 151s. Wt. 30 Ills. 
COM WITH ALL TUBES, 521.50 Special 

MOBILE TRANSCEIVER 

DYNAMOTOR 
Special Rue! Output 625 Volts 
DC u, 225 Ma. Input 1214 V 

lllll 16.7 Amps. DC. Sex. Sx 
at 4x4 ", 

_ 
!10 86 

Excellent Used $5.95 

OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 
DA -19 -A 28V 11A 400V .400A 54.99 _56.95 
DM -28 28V 224V.07A 1.95 4.95 
DM -32A 29V 1.1A 250V.OSA 2.95 5.95 
DM-33A-28V SA 575V .16A 1.95 3.95 

28V 7A 540V .25A 3.95 3.95 
DM -UD 12V 2A 220V .080A 4.25 5.50 
DM -37 25.5V 9.2A 625V .225A 5.95 L95 
DM-40 14V 3.4A 172V .131A 1.75 3.45 
DM -53A 28V L4A 220V .090A 3.95 5.95 
DM-64A 12V 5.1A 275V .1511A 7.95 
PE -73C 29V 20A 1000V .350A 9.50 11.50 
PE -86 29V 1.25A 250V .050A 2.95 5.24 
PE -103 6V 500V .160A 

12V 5001/.160A 19.50 34.50 
PE -186 28V 11A 400V .400A 6.95 

MG -149 -F INVERTER Special 
,rrll,rrr 

,iota, #1 .49 
SPECIAL G.E. DYNAMOTOR 

INN"! V. D.C. (a I A. 

V. 1).l'. . rr0 A. 
W.A. BRAND NEW.... 

2 -VOLT BATTERY 
"PACKAGE'"! 

1-2V. 20 Amp. Ilr. Wil- 
lard Storage Battery .$2.45 

1 -2V. 7 prong Synchro- 
nous Plug -in Vibrator 1.49 

1 -Quart Mottle Electro- 
lyte (for 2 cells) . 1.45 

ALL BRAND NEW! C'A ff 
Combination Price.. S4 99 e 

Willard 6 -Volt Midget Storage Battery 
-.2 22 

BRAND NEW I I 

September, 1956 

BC -946B 
BROADCAST RECEIVER 
-_ Otn 1 ¡nn 6xe. tubes: i- 

125117. Ilan. IYI:x. For 
:,p, nnr.nr. t::raly t,rlid"b, I It, nr .t- ,,rlt. --'I 

;,,ate null all 
"i.. a 

' 

$ Ia 95 
n ril , ,l 

B RAND NI s .. 
U C457 TRANSMITTER -4.5.:1 Mc, complete with all 

. 

' 
tuts. :mil , -r I. IIIIANI, NEW. .............$7.85 
B C -458 TRANSMITTER -5.3 to 7 Mc. Complete uith 
alt tubes and -regal. BRAND NI: N'. .......... $7.88 

C -459 TRANSMITTER -7.1,1 Me. complete with 
Iles and ertstal. lltAND NEW ....... 511.9S 

S C -696 TRANSMITTER -:I to 4 Mc. III1AND NEW, - 

plete with all tubes A crystal $ä.85 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 
Tyne Description Used Used - - -- 

173 Bereber 1911 SSh Ec- .$9.95 511.95 
IrJ ltevotter -6 Mr 7.19 8.29 
155 Receiver 8 -9 110 5,25 7,95 

yludulalrrr 2.24 2.75 
:-A "- Iia-leher Control Box ... 1.49 

TratsudttTControl Itox ,.. 1.25 
I.. S,dr 3 -1 -11e IIIb. o : ... 6.95 

$14.95 
11.95 
9.95 
4.24 
1.95 
1.49 
8.88 

110 VOLT AC POWER SUPPLY KIT 
FOR ALL 274 -N and ARC -5 RECEIVERS 

$1.95 
xNOB : : 27a-N l , ¡. 

. 49c S. I i, I 

ARC- 5/R -28 RECEIVER 
2 Meter superhet, 100 to 156 Mc in 4 . 
Louvred alum, cabinet 7 x 41/4 x 1.1 
with 10 tubes and 4 Mallss 
Excel Cond. $12.95 

ARC- 5/T -23 TRANSMITTER 
Companion for ahoy, inel. 2 -832A, 2 -1625 t,b, 
and 4 xtuls, NEW $14.95 
Less Tubes $6.95 

ARC -5 MARINE RECEIVER- TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 Mc BRAND Sill, 
with 6 tulles 516.95 
Navy Type Comm. Transmitter 2.1 -3 Mc BRAND rsi 

Ito 4 ,Iles and EMI $12.45 

Ham Special! Famous BC -645 
XMITTER- RECEIVER 

With DIAGRAM for 
Easy Conversion 

to CITIZENS' BAND! 
Makes wonderful nu bile erg 
for 420 -500 Me. Easy to 
convert for phone or CW 2- 

B RAND tl4t , 
y communication. CON - 

NEw VERSIONDIAGRAM IN- 
CLUDED. This swell rig 

r 31000 -yours for prart trolly once 
'get It oil, in original factory carton, 

Blest'. SEW, complete with IT rubes. less power 
stain. 

g. wt. 25 
Conversion Instructions Included. $29.50 

PE -101C DYNAMOTOR for BC -645. has 12 -2.1V 
input (easy to convert for 6V Battery $1.95 uperatlunr . ......... .. .only 
UHF ANTENNA ASSEMBLY. for BC- 645....$2.45 
Complete set of 10 Plugs $5.50 for BC -645 
CONTROL BOX for above $2.25 
SHOCK MOUNT for above 1.25 
CONVERSION BOOKLET. Instructions for $2.50 most useful surplus rigs tDL F 

TG -34A CODE KEYER 
Selr.contained automat, unit. reproduces code practice 
s;gnals recorded on paper tape. By of built-in 

pAker, rov,def de- praetor a to 0 
ersons at speeds from S to 25 WPM. 
RAND NEW. In original carton 

TAPES FOR ABOVE AVAI 
$19.95 

TG -5 -B TELEGRAPH SET 
11a.6 for 1s:, nrnre lrmal Corp,. A dande ttle field mt metal c,otrtrrer. 

': I :-,`e:Ì"ww'nh hr r+I"eon r:. n: q,lotr w h tele- 
, key : and Iqa,l.et:' rlttlNt NI:N'.'in ear. $9.95 

Ìs ,1y1. ex,. trtl .Ir.:rn,l..r 11..1, ..57.95 

NEW! Cathode Ray Tubes NEW! 
3CP1 S .88 S8P4 $2.22 
3FP7 .88 sers 2.45 
Sept an 9LP7 1.88 

BUBBLE SEXTANT 
Made for U.S. Armed Forces. 
by ALFA ANSCO. Actually 
worth $150 or more! Has 
illuminated averaging disc 
for nighttime use. Complete 
with carrying case. $nerve 
Only 

WRITE FOR FREE CATALOG! 
Please - c1 de 25oó Deposit with order -Balance C.O. 
MINIMUM ORDER 53.00. All Shrnments F.O.B. O 
Warehouse N.Y.C. 

G& 

BC1206 -C BEACON RECEIVER 
195 to 420 Ke. made by .6. ,.'G ! 
Setehel- Carlson. Works on 24. 
28 volts DC. 135 Kc. IF. 
Complete with 5 tubes. Sim Sim 

lbs. BRAND NElW 4. $V.11V 
Brand New-..- ' ¡Iles. ,55.95 
t T l 1 

, s' . - $5.95 1 
2.95 

SCR -522 FINEST 2 -METER RIG! 
Terrific buy! VHF Transmitter -Receiver, complete 
with all components. 100.156 Mc. 4 channels. 1 
Xtal-controlled, Amplitude modulated voice. They're 
going fast) Excellent condition - 

SCR -522 Transmitter Receiver, Complete with all 
18 tubes. 
COMBINATION Special $33 33 I 
Receiver Only, with all tubes $19.50 I 
Transmitter Only, with all tubes $22.25 

LORAN APN -41 

COMPLETE 

FINE QUALITY 
NAVIGATIONAL 

EQUIPMENT 
,¡Irte 
. u NIX. 

": 
It-.,I'. \I'>.. 

19uxs: 
I New, Exnort $129.50 I 

IU:aLAI'\-D LI/RAN Receiver-Indie:aior, complet 
wish tubes and operating manual, $295.001 

APS -9a LORAN Receiver 111411, .. I 
Bit AND NEW, export packed 

SPECIAL 
less tubes, NEW $29.50 I 
(demilitarized I 

AIRCRAFT RADIO I 

TRANSMITTER -RECEIVER I 
RADIO SET SCR -AR -253. i ..,.¡ III - I 
Cf.:WI:R. 2111 to 395 Kr amt _ 1111 to -n Is. 

TRANSMITTER. 25110 111 77110 Er. fur u ro,I I 
` 

lilted. tone- mudulatell. or nice. Iles - . w. 
Yon Stet. al this f:ntu.lieally low' price: eIt.., 
complete with t; Into,: transmitter 

, 

:, 

with 1 tithes. Dynamotor for 21 V MC ( o. I 
6 coil sets, L 

r 

nuro,l boxes. antenna 
relay. operating manual. ALI. BRAND $ i 5.95 NEW-and All lours, for only... 

I 

BC-221 FREQ. METER $329.501 

BC -221 FREQ. METER CASE I 
Aluminum case for BC -221 or 
TS -164 Freq. Meters. W it II 
volt. reg. suppl using Villas. 
2 h:dlast tubes, 

r 
lay cable. 1 

etc. Inside front: 9'h t x 
rear: 

7 
1 

- 
Inside rea 2- deep. 

- Stick- mounted. 

BRAND NEW, 
& 
n 3 99 

)add 50e for 

packing) 

I 
I 

Original Crystal for BC -221 $O A I 
1000 Ke BRAND NEW JJ Ua yt 

5 
JJ 

for III 
OPERATING MANUAL C 1 rQC i 

r .221 tree. Meter 57 5f 

BENDIX DIRECTION FINDER 
1 

lira FÌ irr I2-lulle 
ote co 

trol Navigation Dtrrry 

Re In :i bands. 
communications 

14 V. D(' inputceildeal r - 
(Oat navttffifun on boots omit planes. tens l'r '. 

ton comprises: S16.50 NN -20 -C Receiver, used. with 12 tube 
111N.204, With 1^- Tubes. BRAND NEW 522.50 1 
SIN -2u-E Rotatable loop 4.25 
MN-52 Azimuth Control Box 2.95 

MN26Y BENDIX DIRECTION FINDER 
I 

150 Kr. to 7 Me. rmnplete with tubes. motor. $26.95 I 
BRAND NEW v J 
Used, like new, incl. tubes and dynamolor..$18.95 I 

MICROPHONES Excellent BRAND I 
Modal Description Used NEW I 
T -17 Carbon (land Mike $5.45 $7.95 
T 30 Carbon Thrash Mike .33 .69 I 
T -4S Nave Lip Mike .99 
RS -35 Navy Type 2.45 4.95 I 
T 24 \like 3.95 
TS -8 (land s.t 

.... .. 4.95 I 

HEADPHONES Excellent 
Model Description Used NEW 
1.1S -23 High Impedance $2.25 $4.35 
NS33 Low Iu, i'° I our 1.99 4.65 
I4530 Law Imp. (fentherwt.). 1.49 2.25 
H -16 U High Imp. - units) 2.75 7.95 1 
CD -307A Cords. with P1,55 plug 

and .IE26 .lark .99 I 

BRAND 

SOUND POWER Headphone with $3.95 I 
Dynamic Mike, BRAND NEW t7J 

HI-FI DYNAMIC HEADSET with Cushions I 
Fea. Rangei 40-1.1000 Ers. No Dlstorten. $5.95 

RAND NEW 

EE -8 FIELD PHONES I 
OUR PRICE. EACH $16.66 I 

BC -442 ANTENNA - 1 

RELAY UNIT , 
Wonderful Value! Consists ,a 34 err'.. 

m* If 2" RE Ammeter r titer M current 
dlemur. .lu pale. Tram snr flier. Il,- 

ea:'er Su;tehine ,wac. n nlm Resin¡ - /, 
associated eonIn'. $2.24 r rocs. BRAND NEW _' - RS--ems t t tI ....... 

Radio Supply Co. 
ty Dept. N -9 

51 Vesey St., New York 7, N. Y., CO 7 -4605 
Branch: 5009 N. Neva Ave., Chicago 31, III. 

12; 
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o s 
Bii 

a 111 1 11 1111 III 111 111 q 

1 CONCD'S SUMMER CLEARANCE 
SPECIALS. - - Oft. 

19 

1 COd-1 1 (aacazded HI-FI COAX SPEAKERS ¡ 
1 A -re;_ _ 1 15"-$19.95 8rr-$7.95 

1 12 I 

have remarkable power handling capacity with lowest distortion. 

These superb instruments are built especially for Concord by 

1 
ne of the leading audio manufacturers in the country. /Wm- 

$095 E RECORDING TAPE 
comps designed for floes, reproduction, quality built into ernes 
component for years of t 

reproduction. 
performance. Sold at prices 

that are really exceptionally low! All of these fine speakers 

One piece molded cones in both woofer and tweeter. Has cross - 
12 $ 69 over 

piece 
m network. Response un lfornl 50.13.000 cos. Speakers use ectietnely heavy Al niro magnets (15" model has 2 lb. magnet). 

Reels \ t/ /:.,(1, 12 0 0 e 1 í 1= = EN S 0Illi In 11= = = Mil == Mi EN == MI 
Buy A "BAKERS DOZEN" 

1 
Pay for 12 Reels - Receive 13 E Concord's Famous -Brand PM's 1 Manufactured for Concord Radio by one of America's 

E most highly reaperted Recording Tape Manufacturers. 
1 

P -M SPEAKER VALUES. Class "A" replacement speakers at Bargain Basement Frequency response at . - IPS prices. All have heavy Alnico V magnets, are constructed to give a lifetime of J0 to 15.000 cycles 
with extremely low distortion and maximum signal-to- trouble -free performance. 

E 
noise ratio. Wound lacing in. Output will not vary 

Lots of 3 Lots of 3 re than I, db within any given reel, and not more 1 ` SIZE Singly Each SIZE Singly Each 

1 
than db within any 2 reels. No risk is involved. If 

$1.39 31.25 5 z ir' $2.19 51.82 

1 
not completely satisfied. all of your money will 

I 
y' $1.39 $1.35 6 z 9" $2.79 $2.80 be ITturned. nu questions asked: Shag. set. 14 oz. ea. fin 51.90 $1.80 8" 52.74 32.59 

1 
1200 ft. 

J x 6" $1.95 $1.80 l0" $2.99 52..0 Stock No. TE -1 -B6 single 600 feel reel, $1.23 All Prices are Net. 12" $4.29 $3.95 
1 Stock No. TE2 -Bfi single 1200 feet reel. $1.69 1_ 

1 
Stock No. TE -3.86 single 1800 feet reel, 52.21 

1800 -ft. 1200fí. 600 -ft. 
1 , UTAH 5" Tweeter I COMPLETE STANDARD COIL UHF -VHF TUNER 

I 
1:1 for $28.54 for $20.25 13 for $14.50 reg. 34.95 Covers Channels 2 thru 83 
3 for $8.45 : for $4.95 :t for $3.50 Response beyond audibility. 1 Built in crossover network. 61 Genuine Standard coil UHF -VHF 

UNCONDITIONAL MONEY BACK GUARANTEE db. per octave attenuation. wont end all in one factory built one. 
3.16 oz. Alnico V magnet. Bind- piece tuner. Popular 41 me type as I_ _ _ _ _ _ _ _ -I $667 ing pasts. 8 ohm voice coil im- 1 ' employed in all recent models of TV V orderer. Cenral Price sets- Our low price includes 3 tubes. Tweeter Bfi. Shpil. WUt. 2 lbs. 

1 _ .. 2 }or Faithful R.protlurtion of All 1 ; 777 1 each GBZi. 6U8 and 6A F4. Fully 
1 512.95 Hint Fnnuencirs. ea. 

t1í 
"rltlnN tonas`Irehw'hcilleator ragd;a 1 

1 ' RC .0- I---- = m-I 
RE$1 PRICE SUBSTITUTION 1 21 mc or J1 me. Please specify type wantid 

1 
1 $l..50. UNIT 1 

IRANGES -12 each resistance and capacity. 15e ohms to arkes 10 Megohms. Capacity -.0031 to JO mid. Complete with 
handy test prods 8. instructions. 

I 
a rzl a n Features long :nett. One of the must popular tuners, it I 

CONCORD'S CLOSEOUT 1 I CASCODE I is of particular. Interest to servicemen for replacement on 
Eoch less efficient units. Best unit for use in fringe areas. 

VHF TUNERS Complete with 616 (or 6U8) and 6827 (or 61307) tubes. 1 1111110 Cut shalt to desired length. Used in millions of sets today. ÿ All have e'M1" for longon Dealers stork o now. UTAH DIAMOND GEM 8" HI-FI SPEAKER 1 aft Stock No. SC- 104.36. Shipping Wgf. 3 lbs. Top replacement timer veto 'Where NI Fl Is Desired and Space Is al a Minimum' Ts trio latest model Sark. s 1 
FEATURES: BUILT-IN TREBLE UNIT WITH LATEST CONE 1 Singly S7.50 Tuner( 3 -lobo Case/3o. _ _ _ _ 11111 _ _ _ _ .1 

HANDLES 
DISPERSER. Tuner for less than movie. 

1 
HANDLES 8.10 WATTS WITH EASE. aclurer's cost. for all 
FREQUENCY RESPONSE IS BETTER THAN VHF channels. Ynucualiy 
40. 13.000 cps. I Lots of 3 shah enserfere, low ". 
8 ohm V.C. HEAVY ALNICO MAGNET. channel interference. Tough 

construction to last a life- Our 1 STOCK . UT- 8H -C6 ! r. Good m arwociaulr 
SHIPPING WGT. 6 Lb.. difficult fringe ca 

These units come wlh 
:1995 CONCORD PRICE liens. excellent ome wi II condition for immediate, LOTS OF 3 Stock No. A6- ST -41. For al 1 _ _ _ mc. Wt. S lbs. Net ST -SO 

LONG SHAFT 
sjj 99 ea, JCL, 

1 Latest Design 41 mc Standard Loh of 3 
9+e 

Coil 2 Tube Gascode Tuner 
513.00 ea. 

$489 1 $695 
1 

1 

I 
1 

I 
I 
I 

I 

I 
I 
I 
I 
I 

I 

Oscilloscope 

Preamplifier 
Your choice of 
X100 or X1000 am- 
plification. Com- 
plete with four 
tubes (2- 12AX7's. 
EX-I. 003). Freq. 
response 33 cycles 
to 20 KC. Balane 

g and low seep. 
phase correction Concord's 

99 adjustment for good Closeout 
square wave pat- PRICE 
terns. 

With Manual & Schematics 
Increase Voltage Gain in Oscilloscopes by 
100 (or 10001 

Calibrated Amplification Scales 
Unit Can be Used as High Gain Phono 
Preamplifier 
Can be Used as Signal Tracer (With Suit- 
able Probe) 

Stuck No. AMI.100 
Stock No. AM1.1000 
Shipping Wet. 9 lbs. 

Each 
$ 13.50 

OM S I= 

Also available in kit form 
Stock No. AM- I -100K 
Stock No. AM- 1.1000K 

Price either unit 
Wired 

$11.99 
Price either unit 

Units are 
Partially wired 

$12.99 

DUAL DIAMOND STYLI 
For Popular Cartridges 

DUAL DIAMOND REPLACEMENT FOR 
RPX.050. 

Identical to GE RP1012. Dual diamond. 
.001 mil for LP and .003 mil for Standard. 
List $49.50. 

Stock No. 99 -H -G -110 

1 

1 

$135 DELCO SELECT -O -MATIC RADIO 

1 

1- 

9 TUBES 6 VOLT CONCORD SPECIAL 

General Motors Finest Radio 1 

I 

I 

Ideal for Cars, Boats. Trucks. Tractors. Farms. 

$3495 l7rtT^ 1 Summer Camps Push-Pull 6V6 Output! 9 Tube 

s 

Circuit Extended Range 6" x 9" PM Speaker 
Covers Full B'cast Range Volume. Tone and Sen- 
sitivity Controls Signal Seeker Tuning and Complete 

1 Manual Tuning TOO! 

MI - - - I= - NB - = - I= - = - - - - 
=1 

1 REPLACEABLE Dual Styli with SLIDING DIAMOND and SAPPHIRE TIPS! 

I 
I 
I 
I 

1 

$1165 
ea. 

,ti For GE RPX -050 EXACT Replacement for GE CARTRIDGES 

List 
S30 

Replacement for GE RPJ -013 
The ideal stylus to protect those precious LP records. Popularly priced to pl 
poc`etd! Dual stylus Diamond (LP) and eSapphire n178). Will fit 11 G.E. RPX.0S0 series 
Cartridges. This fuse stylus will give you many hundreds of playing hours with the rbest 

Sto.od NCo. and the $11l65 1 rk 9 h -flap 
toast record wear. 

540. 00 our Low Nice 

111B 11111 1111111 - - - - -- - - 
FAMOUS BRAND REPLACEABLE DIAMOND 

Enact Replacement for GE RPJ -004 
No finer Diamond irlas made. First quality. American manufactured 
and guayan era by concord to be the finest diamond stylus available at 
any price. Will add years of additional life to your favorite records. ea. 
Stock No. 99- KG- 10LPD...Reg. Net 616.17-While They Last $10.95 

I 

I 
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I- - I- I- t- 
1 ® Webcor 3 Speed Fully Automatic 

I With GE RPX -050 

1 

I 
1 

1 

1 

1 

1 

Cartridge 

Changer 

331 3, 45, and 78 rpm on 7 ", 10" 
and 12" records. Automatically 
shuts on after last record. Bal- 
anced lightweight magnesium 
tone arm and heavy duty motor 
combine to give low wow per- 
formance and maximum record 
protection. Mounting space re- 
quired -141, 2" x 
above and 211" below mount- 
ing board. 105 -120 volts 60 
cycles AC. 
Stock No. A6- 1400 -P -Shpg. Wt. 
14 lbs. 

Concord's 
New Price 

1 CONCORD S HIM DEPARTMENT 
1 

NEW 4 -SPEED I 1 Automatic Record Changer 

$2799 

I- - - - - - - - - - - 
MODERN COMPACT 3 SPEED 

1 
i9 CHANGER AND AMPLIFIER 
O FEATURES 

3 Speeds -75, 45. 3313 R.P.M, f Flip (Over Dual Styyl;; 
In perm:Motor S ]O" i 12" Records 
4 a Extended ange Tone Control 

O Weighted Turntable 
Concords presents a compact, 3 speed changer 

1L andsamplinë, 
with features found only in the 

players. full range tone control, 
plus a pfwerful moldier and fine S" P.M. 
speallerl nable the listener to get the utmost 

cal c tertainment. Ç 5h;ó ng Wohl.: IB lbs. 

A. 
45 
Shipping Wilt.: 

Spindle $2.99 
ping Wgt.: 8 oas 

Stock _ B6 -ASR - IMPORTED BRITISH UNIT 1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

I 

I 

with Famous Hi-Fi Cartridge 
NEW 4 -SPEED 

AUTOMATIC RECORD CHANGER 

NEW EXCLUSIVE VM 4 -SPEED 
IRECORD CHANGER. Plays 33. 45 

:und 78 plus the new 16 RPM "talking 
book" speeds. Has new patented con - 

1.tant speed turntable drive. Rumble - 
free performance, gives twice the life. 
half the wear. VM Tri-o-matic spin- 

al die gently lowers precious records on 
air cushion to turntable. Will play 

. for hours without interruption. 
Stock = 1593 -B6 Wgf. 14 lbs. 

F 1B> - r - - - NO 

$3588á ¡MARKEL 
Reg. 69.00 Ì 

- - - - - - - - - t- - 
SPECIAL CONCORD IMPORT 
FINEST IMPORTED CLOSEOUT PRICES 

HIGH FIDELITY 
AUTOMATIC CHANGER 

Reg. 549.95 
Concord's 

3 -speed Low -Low Price 

automatic -intermix $2995 as 
record -changer 

Lots of C3a. 45 spindle 51.88 
Less Cartridge 

With Goldring No. 500 Var. Rel. Cartridge 
4 Pole Motor for Low Rumble and Wow 
Shuts Off After Last Record 
Intermixes Records of Same Speed 
Response Is Better Than 20 to 16.500 cps. 
Tone Arm Is Counterbalanced 

Automatic Ily plays and changes 7 ", 10 ", 12" records at 331'3. 
45. or 78 RPM. Intermixes them in almost any order. 4 -pole 
motor practically eliminates "rumble" and "wows." Fitted sus- 
pension springs keeps down feed -back. Ten- record capacity. 
Simple design for long, trouble -free life. Arm comes down into 
lead groove unfailingly. Pick -up arm comes to rest and motor 
switches off after last record plays. Combined 3 -speed control 
and on- off -reject switch. Operates on 100.125 V. 60 cyc. AC. 
This one is a beauty. 
A6 -UA6 (stock No.) SHIPPING WGT. 15 LBS. 1-- 

I 
I 
1 

1 1795 

f- 

Famous Make 
Concord's 

Low -Low Price 

- I- 
3 

Plays BOTH sides of 78 
I RPM Records automati- 

tally, in sequence. Sep- . arate Hi- Fidelity arm for 
33 RPM records. Finest 

1 dual -styli obtainable. 
Weighted turntable. Mo- 
tor is finest of its type. 
Push button selection. 

1623 I 

.1.11 

i5 
78 1 

1 

1 

1 

1 

$2499 1 
each 

45 rpm spindle wt. 2 Ib.. 
Stock - A45 -3 -B6 51.98 1 

MODEL 72 Record Changer 
Reg. Cost 125.50 
Almost 10% Off 

CONCORD'S 
WHOLESALE 

PRICE 

s329s 

1 

I 
1 

I 
I 
1 

1- - - - - - - - - - - - - - - II1 

I COLLAR() RC 54 CHANGER 
1 

1 

1 

1 

1 

1 

FEATURES: 
J Speeds 78. 45. 

331 a RPM. 
a Pole Motor. 
Ping in 

td 
with flip 

over crystal 
e 

yc 
Dual fine styli. 
Weighted turntable. 
(Intermixes 10" and 

12' big records. 
Collaro is England's finest record 
/hanger. It took Concord Radio 
Corp. to bring this unit to you at 
a price designed to allow all mu- 
sic lovers to own one. Such out- 
standing features as the finest 
1 POLE motor which minimicen 

or "rumble." a plug -in 
head with s HI- FIDELITY dual styli. weighted turntable. and intermixing of IO" and 12" 
records are only a few reasons to consider when you order your Hi- Fidelity Record Changer. 

Dealers -Servicemen. Here is your opportunity at the 
right price! 

Complete with FlipOver 
Hi -Fi Cartridge 

CONCORD'S 
CLOSEOUT PRICE 

$2795 .. 
each 

Inter m^x is 
All 10- d 12" 

45 SPINDLE $3.65 FOR ABOVE 

--- - - -.1- 
W4y PORADIO RTABLE 

1 
CONCORD SUPER SPECIAL 

4 Tubes plus Rectifier. I U4, I U5. IRS. 
3V4. Built -In Antenna. Sturdy Modern 
Plastic Case. Slide -Rule Dial. Powerful 
Circuits Enable Long Distance Reception. 
Fine Alnico Magnet PM Speaker. Light- 
weight. Weighs 4 Lbs. (Less Batteries). 
Latest Superhet. Circuit. 
Reg. Price 532.50 

Complete Sef of Batteries for above S3.25 

CONCORD 

- - - - - - - - - - - - - - -1 
DeZexe PICK-UP ARM I 

1 

I 
I 

Famous Hi- Fidelity Turnover 
Cartridge 
Hi- Fidelity Dual Sapphire Styli 

. Balanced Tone Arm 

The ideal unit for replacement 
purpose: 

With Famous Hi- Fidelity Dual Stock No DEL -PIN Sapphire Turnover Cartridge Snipping w.t. s lb. 

RECULAR PRICE $11.95 
CONCORD'S PRICE 

$ A 55 
With Cartridge 

1 ers abaoluerly unba;evablc!! we uient behe.e o selves ;f ;t 

1 / 78 RPM 
anbut 

here it and we hope 
Wet. 

we the osi or ;t. sand 
WORTH mie RPM t' 

mRlete w;l1. output trans- 
former CUTTING ARMS $a.9s ...... match from Bye out. 

1 .e eo 
put to mainline curling cartridge. Arms unter- balanced and have adjustable cutting pressure. Ideal for building your own low cost record utter. Quantity limited,Aso buy now Did disappointment. 

IStock No. 998411.78C .. Worth 58.95 Only ea. CUTTING NEEDLES FOR ABOVE -Package of 5 high cutting needles for use with above arm 
Stock No. 995 -SCSR Reg. $1.50. ..Now only 980 

Unbeatable value from Cone adjustable p pressure. 
cord Radio. Complete with Concord's Closeout Price 98C 
81/8 output transformer. Stock Na. 99KOP78C 
Counterbalanced arm with Shipping Wgt. 2 Lbs. 

I RUSH 

11 
1 

II 
11 1 

11 
I1 

I 

I Dlgby 9-1132 
September. 1956 

I- 

RADIO CORP. 
THE FOLLOWING ITEMS: 

45 WARREN ST., N. Y. 7 
DEPT. RN9.6 

2- 
3- 
4-FREE CATALOG 

I AM ENCLOSING S 

SEND C.O.D. I ENCLOSE 200 /e DEPOSIT 

NAME 

ADDRESS 

ÌI 

1 

1 

1 

1 

1 

1 

1 

I 
1 
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HUGE EXPANSION SALE -UNTIL SEPT. 30T" ONLY! 

53 BIGGEST DOLLARBUYS IN U.S.! 

s1 
FREE! 

Any Item In This 
Ad Free With S10 

Order! 

ANY ITEM 
In This Ad Only 

ONE DOLLAR: $1 

FREE! 
NEW FALL FLYER 

Unmatched 
Bargains! 

EARN FREE NITS in our credit -bonus plan , Write for information. 
ANY ORDER ENROLLS YOU! 

$1 

World Famous DOLLARBUYS 
EXCLUSIVE WITH LEKTRON! 

C 

S1 

sl 
IL 

si 
COILS. 

S1 

2 
I:'PRECISION 

1,.r s. 
Ile 

F 
Ichir 

lai p. 1. si 1 Sb. Ile. t 
Oha 

25 MINIATURE sol K. 

si 

s1 

si 

1.5 1: 

"' $l I SOCK- 

51 

. 

IIS ERIE TRIMMERS. 
8...0 mnnf. It,. Si R1e ea. 

PHOTO TIMER. IMER. O to Od 

rEslmu ll1l 
¡s. 

nnrrrrt:,nel W 
2 .. keg. 

`5. t. 

f-1 15 VARIABLES. 1-12 
LLJJ nf. 'i- b1' $1 
.Iraft11 Ileg.''.Ue ta. 

1.1 

r SELENIUM [as 1.\ 

CHASSIS. 

.I1.,,1., 

S3 

51 

s1 

RECTI- 
IHVU' 
` 51 

V of R ROOT COUN- 
1!1. 

I lul i1 l,rc, á1 
SUN BATTERT & phut.) 
I cell. I r din. 

heller than fanned 112VI for 
toto elec. relay.. Dots I,yl.ls 'Mist: Iteg. $5. 

VI 

10.000 OHM 
Palter- Ih'vnllieh) lyre 

:limo SLOT. Reg. Si 
2 F ERRI-LOOPSTICKS. 
Ilan , ty 

. 're.. 

Fast Ion. 
toe. , knob I,,,I n.i- 
live: ,, ¡ veI'. nn,1:In1 11 broadcast band. Reg. 82. 

20 XMTO MICAS. 
to 1 , rd S3 In 12IIÑ'V. Reg. 820. 

NAVY TELEGRAPH KEY. 
St 

t 
111,' baklile $1 Wise: J-314. Iteg. 8:1."11. 

0 10 "POLY" BOXES. 
Asstd. sizes cleat Plus 

Isin,o,l r 
1'.¡k 1spl,ln;lr, Is of uses! `rS1 Itei. 2.50. 

THREE 50L6 OUTPUT 
XFMRS. For AI Ill: 

mrhler.. Reg $1 V11.'50 e.I. 

150 RESISTORS. II.,,- 
Inte,l & r .Il label. :Ill 

value.: . 
2 niai. to 1 r 

Vito W: .. bal; 'S1 
. 1 Ib. Reg. 1U. 

40 MINIATURE RESIS- 
TORS. SInminiabne. 

bn! I , & 1 / i W. Transi. 
for Ilnl.ln "I.1., note: 20 

\ 
1. 

"' 7 
-' aim. 

. 
to 4.7 $1 

mega. ICeg. S 

Check items wanted. Return 
ad with check eck or M.O. 

Include sufficient Postage, ra- 
tes. C.O.D. orders. 
2SÓ0 Rated, net 30 
days. Prwot address 
and amount money enclosed in 
margin. RN -9 

E i-1 2-TUSE AMPFIE P. LI 
& .R ,rl. ,..i.. pat,. &11,1iaeram: 

M1. _ II..,IS3 
ie:_ .1..-. . 

$ PC. NUTDRIVER KIT. 
7 :1 ;i,:. 1 1 1_. 

7 1i :^, ,1 socket 

D HI O uALITY KNOBS, 
,.r. 

n, it. .- .'t :'n. \\'l. I21' Si 
Ile^. 87. ` 

THRE tits 11.1 11 0- 
TH 

s1 
0 [ PHEI. .1 KIT 

fir: 
0 Wt. 1 l Sl 

D 30 TUE SOCKETS. 4. 

ylinini,trec. u4ä1.1 
1 2fer.. 

' -in." models. Tube 
phi, hl.. HV,! Wt. 2 Si 

Its. Reg. 87. 

O70 STANDARD KNOBS. 
Radio. TV. appl innre. 

Inh )1s. Asstd. 'o10r.: lakelite & plastic, Wt. Si 
2 II,.. Reg. $u. i 
I] 30 PRECISION RESIS- 

TORS. WM' & :Irla,SIIm. 
30 aloes: - nl,l c to 1 

100 
8 

2 80 
5. Ir". ni 1. tct. t., S1 II,. Reg. $21. 

ri 20 AC DC LINE CORDS 
for ¡Hoek.. motor, 

Molded plu{. 2 r,1I,d. 'e 
\Vt. I Ile. Regs R.1' 7 

70 MICA CONDENSERS. 
co llI fat 

,Oil, OI la ,111 
. 

off. 
III ! r Wt. 1 II,. Re z. 51 

175.1[. HOOKUP WIRE. 
:.n. ron.: ,1,1. 

ins b1.111a11,o1. - I R 
8:t 
n 

.7 
n-1. Wt. 2 n,.. S1 11eg. 1, 

LA 
130 COIL FORMS. Asstd. bernellcally 

P.4214.11 types ni 
Iakelite t. corn l're,...Iln'forms. 
20 styles. Wt. 2 II,.. Si lieg. $U. 

)SCERn-.:IC CONDENS- 
LI ERS! 
UlloIa1'. . 

n, Rd: 51 Wt, 12 11. .. 

40 POPUL AR RULES. 
A bay. I.1 I 

1.1.,... n 1, Sl 

E 

65 RESISTORS. In.,,- 
I.:. .I. IM . .\Ilcu-Nra,l- 

lev. ,- , -. .P11111, H, 11t n ' 

.1 w: Ir'. &.r ír$1 
W'L 

2'2 
1 In. Rez. 811 
25 VARI . Air. 

and cc amit eased 
mll.. 

e; 
n:lt. & duals to 

9.lnnnnf.tl Shaft ten,... t ' 
'1:1 values. Wt. 1 Ib. Si 
Reg. 812. 
ri 10 ELECTROLYTICS.I'I' 

& Iwi.t. ,nllnlnr. 1. 
A.st,l_ sizes: multiples. 1 ' 
N to 500 mf: tn 450 V. Si 
K"1. :1 Ibs. Res, . $15. ri SILICON DIODES, 

Sylvania l521. 15_2. 
I52:1. 1\101. Ile::. Si 
88.50. 

12 SWITCHES 
ml-h. At'. 

lacy- Wt. :1 R.:' 
$10. 

30 POWER RESISTORS. 
n'ir nl. - 

1:4 t 11.1 Mn. nd,a.me.l,l. 
15 v.Ines. \1'1. 2 Si 
Rec. 88. 

7OTUSULARCONOENS- 
ERS. ,'"rl.l. 

:III types. ' tit., IOU V. 'Wt. . S1 Reg. $12. 
40 OSL O 

In c.l. 
Lobular. I 

1 rot. n , "i' $1 a ïbs. "R,'_. ' 

3CERSIANIU,1 
OIODES. 

11 

15 ont ro ROLS, 

ni¡. 
:. . Si 

70 TERINMAL 4rRl PS 
& Ie,Ar,l.. 

to 20 sorest ' & Cl 
alnls. Wt. It, .. 

40 MOLDED CONDENS- 
ERS. mil ta II.l o, 

On la Inoue tn \'. I,w n. I,IaeK 

Ì41n 
RI le 

g. 88. 
n',1. Wt. 1 $1 ec 

LEKTRON SPECIALTIES 
28 GARDNER ST CHELSEA 50, MASS. 

Visit our salesroom at 131 Everett Ave. Chelsea 

k 
SARGA/N RADIO 

NUN / /N6? 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITI, MO. 

MUST HAVE FOR CURRENT ORDERS 
PHONE COLLECT 

BC -314 BC -610 

BC -344 T -47 /ART -13 
ARC -3 ATC /ART -13 

BC-312 
BC-342 
R-5/ARN-7 

SEMLER INDUSTRIES INC. STanley 7.1554 
6$53 Lank, +shim Blvd. North Hollywood, Calif. 

LEARN TV ':AI the most prva4/ical 
r4hool irr Ihre a-4est' 

Work on late model sets -using modern equipment and service techniques: under qualified t, ch niclan instructors. 
Short resident and correspondence courses -no unnecessary math or th, ory -also UHF and Color TV. 

APPROVED FOR VETERANS .. . day and nits classes. 
Write for free literature. Dept. IA for resIdence -Dept. IAC for correspondence. 

V.S.I. TELES ESE/1\ ,1,11E1111E 4570 Firestone Blvd.. Box 359 
South Gate, California 
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G -E PROMOTIONAL CATALOGUE 
The Tube Department of Grncral 

Electric Company, Schenectady, New 
York has illustrated over 100 different 
service aids for television and radio 
service dealers in its 16 -page 1956 -57 
promotional catalogue. 

New dealer aids featured in the cat- 
alogue include "Sign -A- Rama," win- 

dow valance, "See -Lect -A- Tube," and 
a deluxe tube caddy. Other new deal- 
er aids illustrated include an illumi- 
nated wall -shelf clock, a brochure of 
assorted radio commercials, children's 
color books, picture tube "nek- rest," 
one -color ad mats, assorted postcards, 
bench mirror, and a technician's rain- 
coat. 

The catalogue also includes business 
identification signs, window streamers, 
self mailers, postcards, ad mats. TV 
commercials, doorknob hangers, public 
relations material, business stationery, 
business aids, service aids, TV service 
clothing, and technical publications. 

A copy of this Promotional Cata- 
logue (ETD -589 -D) is available to 
service dealers through authorized G -E 
electronic tube distributors. 

* e 

RCA FALL CAMPAIGN 
Radio Corporation of America is 

launching a heavy, all -media campaign 
to introduce its 1957 line of hi -fi and 
home radio and TV receivers to the 
public. 

The program, outlined recently to 
dealers and the trade press. includes 
one of the largest Sunday supplement 
campaigns ever launched by a single 
manufacturer; a heavy schedule of co- 
operative lineage; a saturation sched- 
ule of radio spots aimed at the 
weekend motorist; sponsorship of TV 
spectaculars in color and a minimum 
of one -hour color programming each 
night; in addition to in- store aids of 
all types. 

The new merchandising campaign 

RADIO & TELEYIStrF1 NEe:'5 
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will cover the company's black -and- 
white and color television line; the 
newly announced, low- priced stereo- 
phonic tape players; and several hi -fi 
home phonograph instruments. 

GARAGE DOOR OPENER DISPLAY 
An eye- catching, three- dimensional 

display featuring the company's garage 
door opener has been released to the 
trade by Perma -Power Company of 

Operate your garage door from your car W. p ¡v -- t ] 
4727 N. Damen Avenue, Chicago, Illi- 
nois. 

Designed in four brilliant colors, 
with the most modern art techniques. 
this point -of -sale piece is an excellent 
traffic producer. Added to its three - 
dimensional effect is a flashing light 
which lights the push- button on the 
dashboard and the bottom panel of the 
door at the same time -making the 
door look as if it were actually open- 
ing. 

Further information about the dis- 
play and the garage door opener is 
available from the manufacturer di- 
rect. 

E-V SALES TOOLS 
Electro-Voice, Inc. of Buchanan. 

Michigan is backing up its new "Pow- 
er- Point" phonograph cartridge -needle 
combination units with heavy adver- 
tising support and ten tested sales 
tools. 

The theme of the campaign is "Pete 

Power- Points the way to profits" - 
"Pete Power- Point" being a cartoon 
character created especially for this 
merchandising program. 

The sales tools for distributors in- 
clude a slidefilm, an introductory 
package which contains full informa- 
tion on the cartridges, a phonograph 
record with "Pete Power- Point" as 
the spokesman, and sealed -in- plastic 
samples of the product. 

Dealers will receive point- of -pur- 
chase cards, window and wall stream- 
September. 1956 

111M l 

(Co-xti e datie4(.4 
/65;00 0, 000 4weit,cCao4 

Project SAGE, America's air defense 
warning system, offers opportunities to 
challenge your ability. Equipped with 
more than 50,000 vacuum tubes, the 
SAGE computer is the result of the most 
advanced electronic concepts. Make your 
own career with SAGE, and the world's 
largest computer. 

SYSTEMS ENGINEERS 
You will be responsible for the per- 
formance, evaluation, reliability testing, 
and maintenance of the entire system. 
Requirement: Degree or equivalent with 
emphasis in electronics. 

FIELD TECHNICIANS 
Actual maintenance and component 
analysis. Assume high -level responsibility. 
Requirement: Two -year technical school 
training in electronics, or equivalent. 

NOW is the time to investigate 
Permanent Employment 
Training at Full Salary 

. Full Employee Benefits 
Relocation Expense 
Allowance 

Assignments in: 
Portland, Me. Richmond, Va. Syracuse, N. Y. 

... and other desirable locations 
Write, giving details of education and experience, to: 
Nelson O. Heyer, IBM, Department 4309 
Military Products Division, Kingston, New York 

IBM 
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NEW AUTOMATION TV TUBE TESTER 

CAN'T BECOME OBSOLETE 

ONLY 3 SOCKETS! 
to test all 

TV tubes! 

Model 
DM 456 

1125 

INSERT THIS CARD 
Eliminates 25 switches and 30 sockets 

saves 80% of testing time 

DynaMatic tube tester uses perforated 

plastic cards to automatically set up 

socket pin connections & test voltages 

PERFO Cards are made available to test 
all new tubes as fast as they appear in 
TV sets. 
No more multiple socket panels or roll 
charts that become obsolete when new 
tubes are introduced. 
Smallest and lightest Gm tube tester ever 
produced. Take it with you on ALL house 
calls. 
Permits full - complement tube testing 
which must result in increased tube sales. 
Lots of free advertising when customer sees 
his tubes tested on automatic equipment. 
DynaMatic is a dynamic mutual conduct- 
ance tester -NOT an emission checker 
Shows percentage of rated mutual con- 
ductance on GOOD -BAD scale. 
Measures mutual conductance in micro - 
mhos on 2 ranges: 0-6000, 0-18000. 
SEE IT AT YOUR JOBBER THIS MONTH 

TeleTest Instrument Corporation 
121.08 14th Road 

College Point 56, New York 

GET INTO ONE OF THESE 
TOP OPPORTUNITY FIELDS 

ELECTRICITY - Electronics Ole 

TELEVISION - Radio -Color TV 
TRAIN IN THE GREAT SHOPS OF 

EOLDEST. LIST FOUIPPIO 

SCHOOL OF ITS HIND IN U.S. 

Veterans and Non -Veterans -Prepare for a better 
j1, NOW t ol;, r, n real fattire, too! Get 
practical training in TELEVISION- RAD10 - ELEC'l'RICI'l'Y- EI.EC'l'I20NICS- (Ite- 
frigerat ion & Electric Appliance Repair can be 
included). Learn on real equipment -no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 
Fi Pion- enroll now, pay most of tuition 
later. l'art time employment help to students. 

FREE BOOK Hi me ntllslrat rl 
. I win ,all. At NOW. 

e W /m OY N E (OU [D 99CO 

A TECMNICAE TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. PAULINA SI.. CHICAGO. Dept. 66 -e5H 
ELECTRICITY TELEVISION RADIO REFRIGERATION ELECTRONICS 

B. W. COOKE, Pres., COYNE ELECTRICAL School 

500 S. Paulin St., Chicago 12, III., Dept. BFOSH 

Send Fit EE KOOK and details on: 
TELEVISION- 12ÁD10 

L ELECTRICITY- ELECTRONICS 

NAME 

ADDRESS 

CI'l'Y SI'AT'E 
L 
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SAVE HOURS OF WORK 

ego 

SNIP -- - 
quickly make round, square, 
key and "D" openings with 
Greenlee Rodio Chassis Punches 

Ia 1) z minutes or less you can make a 
smooth, accurate hole in metal, Bake- 
lite or hard rubber with a GREENLaa 
Punch. Easy to operate ... simply turn 
with an ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1889 Columbia Ave., Rockford, Ill. 

ERE LEE 
\Q' 

ers, phonograph records, and envelope 
stuffers aimed at consumers. Dealers 
will be shown the slidefilm. 

All of this promotion is being re- 
inforced with full -page, two -color ads 
in trade publications. 

* PLASTIC FUSE CADDY 
Littelfuse, Inc. of Des Plaines, Illi- 

nois has developed a new transparent 
plastic fuse caddy which has been de- 
signed to fit easily into the techni- 
cian's tube caddy and contains an as- 
sortment of 15 different types of fuses. 

The unit provides a compact storage 
unit for the technician's fuse needs 

uui ptr:nits rapid inventory checking 
before answering a service call. The 
fuses included in the caddy will han- 
dle all of the fuse replacements nor- 
mally encountered by the technician. 
Three compartments al-e left empty so 
that the technician can fill them with 
the particular fuses for which he has 
special needs. 

The Model No. 094037 fuse caddy is 
being marketed as a unit by the elec- 
tronic parts jobbers handling the corn - 
pany's line. 

s e e 

"JUMBO ZOO" 
Admiral Corporation is offering a 

"jumbo zoo" consisting of four large 
stuffed animals in realistic colors 
which will be given free with every 
purchase of a 21" black- and -white TV 
set or any of the company's major ap- 
pliances. 

Dealers are being supplied with a 
complete promotion display kit. This 
contains both store and window dis- 
plays, including a window banner, 
pennants, special co -op ads, radio spots, 
individual product displays, etc. 

"TEN TOP TUBES" 
"Ten Top Tubes" is the title of a 

new concept in tube packaging recent- 
ly announced by Westinghouse Elec- 
tric Corporation of Elmira, New York. 

Under the new plan, dealers and dis- 
tributors are able to buy in a single 
package the ten highest volume types 
of receiving tubes as listed by the 
RETMA in 1955. 

The new package contains fifty 
tubes, five of each type. In addition, 
each package contains. as a premium. 
a thermal picnic bag valued at $2.95 
retail. Prices of the tubes are not af- 
fected by the new packaging plan. 
Each pack contains the following tube 
types: 6BZ7, 6CB6, 6AU6, 6BQ7A, 
6AL5, 12AU7, 6J6, 6SN7GTB, 1B3GT, 
and 5U4GB. The pack has a double 
handle built into the box to permit 
the technician to carry these tubes on 
home service calls when his tube cad- 
dy is filled. -30L 
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BRAND NEW 

PICTURE TUBES 
RCA Licensed 
One Year Unconditional Guarantee 

Type 
10BP4 
I2LP4 
I4BP4 
I6RP4 
161P4 

Price 
511.90 
S14.38 
$16.86 
S 19.38 
S19.38 

Type 
17BP4 
I9AP4 
21AP4 
21EP4 
24AP4 

Price 
$20.63 
S24.81 
$28.19 
$28.79 
$42.50 

Picture Tube. Shipped 
F.O.. Harrison. N. J. 

pop- 
ular. However, 

most 
you may 

order any equivalent ..m 
at the same price. 

USED 

SETS 4 TV S 
Picture Toe Guaranteed iI Emerson Motorola 
RCA Zenith 

Philco CaPehart 
GE Others 

soT 
C 

aST M odcl 
T 

T 
M d- el . :13,24:090, 

12 
oSEoT .... ,519.95 

Table Model ..'$2131 1 
Table Model :::641;.Z 

console Console 
la SET ,.531.93 

Table Model 
C prices F.O.E. Harrison. N J. 

All_ cat for 19 ". 30 
erodes on request +ets. 

'i IlIVE 31 ^ 

NEW INDOOR 

ANTEN NA 
Both UHF and VHF. Brings 
better reception than most out- 
door antennas. Use on top of TV. 

List Price $9.95 

HERE'S HOW LIFETIME GUARANTEED 

TUBES SAVE YOU MONEY! 
We Guarantee to Replace Tubes Labeled MAJOR 
BRAND Forever 
Each Tube Individually Boxed and Guaranteed 
Over A Half Million Tubes Always in Stock 
Immediate Shipment 
Free Postage On All Orders With Full Remittance 
There are fewer "call backs" 
There are no "out of date" tubes 
"Peak Performance" testing in our fully equipped 
Testing Department before shipment guarantees 
quality 

024 
A7GT 
A7G7 
83GT 
C5GT 
DSGP 
E7GT 
G6GT 
H4G 
H5GT 
166 
L4 

L6 
LA4 
LA6 
LB4 
LCS 
LC6 
LDS 
L E3 
LGS 
LN4 
LN5 
NSGT 
R5 
S5 
T4 
U4 
U5 
V2 
X2 

2A3 
2A5 
2A7 
/A4 
SA5 
1AL5 
dAU6 
3BC5 

.43 

.43 

.43 

.65 

.41 

.43 
.41 
.41 
.43 
.47 
.47 
.45 
.53 
.57 
.47 
.57 
.49 
.47 
.57 
.57 
.57 
.64 
.47 
.50 
.50 
.42 
.50 
.47 
.42 
.65 
.61 
.55 
.57 
.55 
.51 
.50 
.45 
.46 
.54 

3866 
3CB6 
3134 
30SGT 
354 
3V4 
41367 
4827 
5AW4 
SBG6G 
516 
514 
SU4G 
5U8 
5V4G 
5Y3 
514413 

523 
6M 
6A8 
6AB4 
6AC7 
6AF4 
6A G5 
6A G7 
6A H6 
6A15 
6A K5 
6A L5 
6A05 
6A R5 
6AS5 
6AS6 
6AS7G 
6AT6 
6AU4GT 
6AU5GT 
6AU6 
6AV5GT 

.70 6AV6 .39 6K8 .65 7C6 .43 1486 .38 

.52 6AX4GT .60 6L6 .68 7C7 .45 1407 .50 

.46 6A X561' .57 6L7 .42 7E5 .45 19866G 1.15 

.57 61340 .52 6N7 .60 7E6 .55 19T8 .65 

.47 6B8 .69 6137 .40 7E7 .70 24A .39 

.47 6BA6 .47 664 .40 7 F7 .59 25AV5GT .78 

.89 6BA7 .58 6SA7 .45 7F8 .70 25B136GT .78 

.95 6BC5 .47 6SC7 .48 7G7 .75 25L6GT .47 

.75 68C7 .80 6SG7 .41 7H7 .50 25W401 .43 
1.15 60E6 .45 6SH7 .43 717 .75 25Z5 .37 
.63 
.69 
.43 

6BF5 .40 
613 F6 .50 
6BH6 .50 

6517 .43 
6SK7 .45 
6SL7GT .55 

7K7 .75 
7L7 .75 
7N7 .50 

2526 .37 
27 .25 

.74 6816 .47 6SN7GT .55 12AT6 .37 3SÁ5 .46 

.59 613 K5 .68 6SA7 .39 12AT7 .66 3585 .50 

.31 613147 .76 6687 .42 12AU6 .41 35C5 .50 

.36 6BL7GT .75 6SS7 .41 12AU7 .53 35L6GT .47 

.41 68N6 .58 6T4 .95 12AV6 .35 35W4 .34 

.57 6B06GT .78 6T8 .68 12AV7 .67 35Y4 .34 
.45 61307 .78 6U8 .75 12AX4cT.65 3523 .39 
.43 68Y5G .58 6V3 .80 .58 35ZSGT .34 
.67 
.79 

6827 .88 
664 .37 
6C5 .35 

6V6GT .46 
6W4GT .39 
6W6GT .53 

12AZ7 .63 
1284 .68 
12BA6 .46 

37 .29 
50A5 .46 .50 

.69 6C86 .49 6X4 .34 12806 .48 SOBS .50 

.69 6CD6G 1.15 6X5 .34 128E6 .46 SOCS .50 

.70 606 .48 6X8 .73 12BH7 .60 50L6GT .43 

.54 6E5 .44 6Y6G .55 12BY7 .65 75 .42 

.39 6F5 .37 7A4 .45 12827 .61 76 .42 

.46 6F6 .38 7A5 .53 12CU6 .95 77 .38 

.46 6G6 .40 7A6 .45 12SÁ7 .45 78 .38 

.48 6H6 .38 7A7 .43 12517 .45 80 .34 
1.70 
2.19 

614 1.79 
615 .39 
616 .47 

7A8 .45 
7B5 .39 
7B6 .42 

128K7 .45 
12SN7GT .56 
12SQ7 .37 

84/624 .44 
117L7GT 1.09 

.39 

.65 617 .43 787 .41 12687 .45 117N7GT 1.09 

.59 6186 .85 788 .45 12V6GT .45 117P7GT 1.09 

.42 6K6GT .37 7C4 .39 12X4 .37 11723 .35 

.65 6K7 .39 7C5 .42 I4A7 .42 117Z6GT .63 

WE PAY ALL POSTAGE on ceiving tube orders 
shipped In USA, Territories and APO's. S nd only 
purchase price of erchandise. Please Include 
approximate postage on foreign shipments. All 
orders subject to prior sale. Add 2Sc handling on 
orders under 55.00. Quantity users write for 
special discount. 

Writ. for FREE Tube List - 
Ord.r Blank -and FREE Sam- 
ple Tube Carton. W. want 
Y -O -U on Our Stalling List! 

SPECIAL SURPRISE 
Mention where you saw our ad and 
we will send you FREE three 65NGT's 
with any order of 510 or more. 

FREE GIFT CERTIFICATE. 
worth SS toward the purchase of any of a 
merchandise on future orders will be sent with rder of sso or 

Gift Cert,heate cannot be sed to obtain 
another cert.fis.de (.hies. order s S5S or mere. 

MAJOR BRAND 

September. 1956 

TUBE CO. 
Romano 81dg. Harrison, N. J. 

WRITE DEPT. RN -9 ESsex 4 -1106 
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LAFAYETTE SENSATIONAL 
IN COMPLETELY WIRED 

TEST EQUIPMENT 
at `J LESS than the PRICE of KITS! 

LAFAYETTE SIGNAL GENERATOR 
`M NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 

L. INSTRUMENT OF SUCH ACCURACY AND QUALITY 
BEEN OFFERED AT SUCH A PRICE! 

FREQUENCY 120 KC TO 260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 
n quality and accuracy 

generate 
instruments 3 to times its price. 

320KC -1000K ranges generate si¢nls of 120KC - 320KC. 
371KC 

all 
1Mfunda enttals SIC, I1 

calibrated 
him and 

from to 
all n fundamentals with 

gives 
hnrmhoice 

+ 
from 

ranges. Switch 
2fiives Selector switch Rives natant choice 

22.50 of ranges. Switch gives choice of internal modulation of 400 
CPS or use of eater al source at other frequencies. For 
audio testing the 400 cycle signal can be used separately. 

are 
and jacks 

RE. modulated RF and 400 CPS audio. RF output is in excess of 100,000 
microvolts and jacks are provided for choice of either high or low RF output, Stability is insured 
by special circuit design. Has a tine adjustment RE control. AF output is 2.3 volts, AF input is 4 
volts across 1 megohm, Large cleat 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXTQIOD input and INT -AF for audio tests eliminate need 
for special AF output connectors. Sinchine engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures 612" x 10" x 41 ". Comes complete with pair of leads. AC line cord 
and plug. Operate.. on Loa- 12r,í no-co ,.cle AC. Shpg. wt., 8 lbs. 
LAFAYETTE LSG -10 SIGNAL GENERATOR 22.50 

NEW! 
LAFAYETTE CAPACITANCE- RESISTANCE TESTER 

WITH "IN -SET QUICK CHECK" 

COMPLETELY WIRED AND TESTED 

TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 

DIRECT READING CAPACITY SCALES FROM 
.00001 MED TO 1000 MED 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO S 
MEGOHM 

NEW POCKET 
2,000 ohm AC -DC VOM MULTITESTER Per volt SensitirirY on both DC and AC 

160 ors J' METER 
1 % PRECISION 

RESISTORS 
SILVER CONTACT 

SELECTOR 
SWITCH 

FULL SCALE RANGES 
DC Volts: 0 -10, 0.30; 0- 500; 0.1000 Volts - AC Volis: 0.10; 0.50. 0.300t DO .Yld 

s"rAnóó 
en: 

Resistance. 01OK. 0.1 Meg Decibels. - 20 to 22; +20 to 36 db (0 db _ 0.773 v)_Cperlty: 230 Id to .2 m/d -.003 mid te 1 mfd- output Ronges: 0 -10; 0.30; 0.500; 0.1000 volts 

Best Buy in America! A very accurate and sensitive VOM, 
This \lultitester a complete instrument (not a kit) with 
high quality and sensitive 100 per volt on both AC Single selector 

meter; 2000 precision resistors, 3' meter. 
e Singleselxtre versa, 1 accuracy and ruggedness, ln attractive plastic front Pinel. 

citywith 

metal bottom for ruggedness and shielding. First Panel. range requires 50 volt AC source, Second capacity Re requires 10 volt AC source. Size 4t /. "x8 t /, "xlsa- te with test leads and batteries. Shipping weight 
4 lbs. 

R W -27A _ 
Complete 7.05 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 
Here Is a "must" for servicemen and lab technicians. A 
completely self- contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 

005 SIFD, .001 -.5 MFD, .1 -50 SIFD and 20 -1000 SIFD. 
Resistance ranges are 100. 50,000 011515 and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit-no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 

you choice of 25, 150, 250, 350 o: 450 volts for checking leakage under correct potential. Separate 
power 

magic-eye 
control with 

the 
continuous 

detector. 
settings r./i. 

steel case w 
simple and accurate, 

and runded 
cornera, measures 14t /z "L x gt /. "R x 6 "D. Shpg wt. 19 lbs, 

with 
t 

MODEL LC -4 NET 34.50 

LAFAYETTE CAPACITOR -RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

21.50 
COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .00001 
TO 1000 MED AND 100 TO S MEGOHMS 

A stable and accurate bridge type circuit measures capacitance In 
4 ranges of .00001 -.005 SIFD, .001 to .5 MID, .1 to 50 SIFD and 
20 to 1000 SIFD. Two resistance ranges of 100. 50,000 and 10,- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150. 250, 350 or 450 volts available by selector switch. 
Power factor control from 0 to 50 ^c. Checks for leakage. open. 
short, or intermittent operation. All readings taken directly off 
scales after setting magic eye to maximum. Completely self -con- 
tained power supply. Attractively finished steel case with rounded 
corners and etched panel. Operates from 110V AC. Size 93,e "L x 

s "I1 x 51/4"D. Shpg. wet. 10 lbs. 
MODEL LC -15 NET 21.50 

FM -AM TUNER KIT 
SIMPLIFIED DETAILED INSTRUCTION MANUAL 
MEETS FCC REQUIREMENTS FOR RADIATION 

GROUNDED GRID TRIODE AMPLIFIER 

LOOK AT THESE 
FULL SCALE RANGES! 

D.C. Volts: 0.6; 0.30; 0. 120; 0.600; 0.1200; 0- 6000 Volts - A.C. VOLTS: 
O -6; 0 -30; 0 -120; 0.600; 0 -1200 Volts _ RESIS 
TANCE: 0 -10K; 0.100K; 
0 -1 Meg; 0.10 Megehms- 
D.C. CURRENT: 0 -60 Mitre - 
OmP: 

0-6; 0.60; 0.600 
to +:7 db (Odb'R0.774V) - CAPACITY: .0001 -.01; 
005 -.1S mid _ INDUC 

TANCE: 20 -2000 millihenry 
-OUTPUT RANGES: 0.6; 0 -30; 0.120; 0.600; 0- 1200 Volts 

The new Lafayette high sensi- tivity Muh i tester is a complete instrument (not a kit). In ad- dition to its unusual sensitivity of 20,000 OHMS PER VOLT t)N D.C. AND 10,000 011515 19.95 FER VOLT ON A.C., and the extraordinary N number A.C. and scope f its ranges. it is packed with features that would make it cost at least twice as much if made in this country. Uses 
35 uñrjcision 

resistors, silver contacts on selector switch. meter- Dependable, rugged and accurate. Even the test lends are heavy duty with high voltage insulation. Volt age source required for low capacity range is 120V A.C., far high range capacity d inductance scale OV A.C. Attrac- tive plastic front with metal bottom. Size fit /exi 14 "52t Consult te with batteries and leads. Shipping weight 4 a . Ihs. RW -30A Singly, Each 19.95 
In lots of 3, Each 19.25 

ARMSTRONG FM CIRCUIT WITH FOSTER -SEELEY 
DISCRIMINATOR 
MC DEFEAT CIRCUIT WITH FRONT PANEL 
CONTROL 

The excellence of its design and the quality of its compo- 
nents combine to provide this compact high -Fidelity 

units with superb characteristics with pl found in nits hey - 
a ¢ several times as much, and with 

Armstrong 
mane 

circuit 
wiv- 

able at this law price. Features 
with 

FSt rcuit with limiter and Foster-Seeley discriminator. Simplified tuning 
with .sltdo rule dis) and flywheel peu platedfahted mueted m. AFC defeat circuit combined with tun 
ins control. Attractive etched copper -plated and locnu.:...t 

IMMIRMZEIM 
FREQUENCY RANCE: FM, 8R 19R MC: AM, 5a0.10,.n ht . ANTENNA INPUT: FM, 300 ohms: AM. 
Ferrite bier tick and high impedance external antenna. CONTROLS: 2 -a function control for 1SI. 
FM, PIIONtt, TV and a tuning /AFC defeat control. DISTORTION: Lela than I ^c rated output: FRE- 
QUENCY RESPONSE: FM, ! r db 20 to 20.000 cps: AM. - :I dh 20 to 5000 cps. SENSITIVITY: 
FM. Sat for 30 db quieting: AM, Loop sensitivity 130av /meter. SELECTIVITY: FM, 200 Kr' b:oid. 
width, fi db down - 375 KC FM discriminator peak to peak paration: AM, R KC bandwidth. a Ih 
down. IMAGE REJECTION: 30 Ms minimum. NUM t 00 db below 100 ^n modulation. TUBE 
COMPLEMENT: 2- l2AT7, 1.09A0, 1 -011E0; 2Gtl'f,, 1- 0A1.5 plus 1 -0X4 rectifier. SIZE:.. ." high 
x 95a' wide x 9t'g" deep lexthading knobs). CONSUMPTION: 30 watts. For 110 -120V 00 cycles 
AC. Less metal case. Shpg. wt., -9 lbs. 

KT -100 
ML -100 .. Metal cage for above. shag. wt., 3 lbs 

set 32.50 
5.00 

LAFAYETTE RADIO 

SLIM HIGH OUTPUT 
DYNAMIC MICROPHONE 

Reg. Price _411.56. Net 9.95 
A pencil -slim design, high output PA Dynamic 
Microphone of exceptional quality. at price that 
is I/s of the price of anY omparablle microphone 
on the market today. Very smooth response, 
60- 11,000 cycles. Omnidirectional, tillable head. 
Switch on side given choice of either high im- 
pedance 

ohm.). Instantly removable bracketper- 
mits a either on stand a. hand mike. Fea 
lures a ceptional mechanical strength. Cast ease 
with satin chrome finish, % " -27 thread, Acous- 
tically- treated grille head, R" long: 1V s" barrel 
diameter. Shipping weight 2 lbs. 
PA-29 In Iota of 3. Each 9.25 

Singly, Each 9.95 
BUILD YOUR OWN 

aTRANSISTOR 

32 PAGE CATALOG 
100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 

DEPT RI -1 

JAMAICA 33; N.Y. 165-08 liberty Ave. Write for FREE Bargain Packed Catalog! 
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aEI 

MEE! 
ok'Wire 

CATALOG 

ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 

Packed with the largest selection of Electronic, Radio and 7 . Parts, and equipment. PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, parts and components, Test Equip 
ment, new build your own kits, tools, books, Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Horn supplies - ALL AT GREAT SAVINGS - For the 
economy minded servicemen, dealer, engineer and tech 
nivan CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO -DAY. 

LMVAYETTE etut de-it! 
OUR DIRECT IMPORTATIONS 

YOU SAVE IMPORTERS PROFIT! 

SAVE 
331350% 

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPED TONE ARM 
THE FINEST TRANSCRIPTV TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 

PK -100A 

PK.100 TURNTABLE, 
PC -90 TONE ARM 
AND G.F. CART- 
RIDGE WITH GEN- 
UINE DIAMOND 
AND SAPPHIRE 
STYLI. 

r 72.50 

COMgIN A1ON 

PK -100A TRANSCRIPTION TURNTABLE 
New 3 -speed instrument with built-in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12" cast aluminum rim -driven turntable. Variable speed Control permits 
adjustment of each speed within t 7 ,,11 using efficient frictionless magnetic brake. Heavy -duty constant 
speed 4pole induction motor freely suspended and isolated by shock -mountings to eliminate vibration 
transferral. R -C filter network suppresses "pop" in speaker. Truly delight for the connoisseur. Size: 
l3 t'2" y 14" and requires 23/4" clearance above and 3 %.r below motorboard. For 110.130V and 60/50 
cycle AC. Power consumption 12 walla. Handsome hammertone gray finish. Shpg. wt., 20 lbs. 
PK -100 -A Net 49.30 

PK -90 VISCOUS -DAMPED TONE ARM 
This transcription arm assures dependable and stable operation, utilizing the "floating action" principle of 

1cous- damping." The supported t i gle point by pivot and Jewel bearing having negligible 
friction. Damping is ace lished by a silicone fluid occupying the gap between ball and socket. This 
damping control permits high Compliance and negligible tracking error. and prevents damage to either 

d or stylus should the tone arm be accidently dropped. Low frequency resonance, n e, skidding and 
jumping are likewise minimized- The tone arm accepts all records up to 16 " and accommodates virt.ially 
all hi -fl cartridges by means of precisely engineered adapters which simplify installation and provide proper stylus pressure. 
This tone arm I quality companion to the PK -100 with matching finish, Shpg. wt., 21/2 lb*. 
PK-90 Net 19.30_ 

Owl =e see = = =ee eeee = = = =ee =fl== e ow ow w w 

HIGH FREQUENCY TWEETER 
WITH ACOUSTIC LENS 

DIRECT IMPORTATION 
MAKES THIS PRICE POSSIBLE! 

FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 

New high frequency tweeter featuring a louvered acoustic lens for uniform sound 
dispersion and capable of handling up to 25 watts of distortion free power. The 
directional tendency of high frequency notes is overcome by the natural wide 
dispersion a Ele of the short horn and the acoustic lens which disperses and 
radiates the high notes smoothly throughout the entire listening area. The lens is 
detachable for panel mounting, with a separate base for the tweeter furnished ,It 

.. 

for external mounting where desired. Aluminum voice coil has 18 ohms imps l` 
dance. Size: 41/4 long x 3 diameter, lens extends 21'2 ". Requires crossover !. network, preferably one with a level control, such as the LN -2. With full instruc- 

METAL -CASED CONE TYPE HI -FI TWEETER 
FREQUENCY RESPONSE 2000 -16,000 CPS -HANDLES 20 WATTS OF POWER 

Highest quality cone type hig r quency we er a Ang 
a range from 2000 to 16.000 cycles. Especially efficient 
at higher end of audio spectrum where other cone type 
tweeters tend to lose clarity and volume. Entirely closed 
in a metal case with a base so that it can stand by Itself 
or be mounted on a flat surface with mounting bracket 

A cross- over 
neworke 

to 
red: the Lafayette LYe -2 is ideal. 

Voice coil impedance 8 -16 ohms. Size: 31.'8" x 21/4" 
x 3' Diam. Shpg. wt.. 3 lbs. K3 'et 5.95 

CROSSOVER 
NETWORK 

HW -7 Net 14.95 II 

tions. Shpg. wt 6 lbs. 

w======= W MMMWWWWWWWWWWW MIMI=WWWWWMWWeee 
IMPORTED 

12 HI -FI COAX. SPEAKER 

FREQUENCY RANGE 30 -15000 CPS 

HANDLES 20 WATTS OF POWER 

COMPLETE WITH LEVEL CONTROL 

POWERFUL TSK -S MAGNETS 
SPECIAL SHEEPSKIN -EDGED CONE 

A Lafayette exclusive import and ex- 
ceptional value. Consists of 12" woof- 
er, eoaxiauy mounted 21/1" tweeter and 
a built -in crossover network. The ape. 
eially processed fibre cone has a sheep - 
akin edge to suppress unwanted nodal 
vibrations and insure beautiful tone 
quality. Highly efficient TSK -5 magnets. 
Level control provides variation to 6 db 
cut. Maximum input 20 watts. Impe 
dance 8 ohms. Rugged all -metal frame. 
If made in this country, would cost at 
least 849.60. Shpg. wt.. 11 lbs. 
5K -58 Net 29.50 

LAFAYETTE 4 
Newt Mail Order Center 

September. 1956 

8.75 

y 

CAPACITIVEINDUCTIvE NEtWORK 
WITH CROSSOVER AT 1000 CPS 

BUILT IN LEVEL IauttlfNCE CONTROL 
The frequencies above 2000 cycles are chan 
noted to the high frequency tweeter by means of 
the highQ inductance and capacitance comprise 
ing this efficient crossover network. The highs 
and lows are brought into acoustic balance by 
means of a continuously variable level -bri liante 
control. Control has 21í ft. long cable for e- 
mote mounting. Network matches 8 -16 ohm 
speakers with insertion toes reduced to a mini- 
mum. Enclosed in metal case 6" L x 264" H x 
2/8" D. With full Instructions. Shpg. wt., 5 lbs. 
LN -2 Net 3.75 

165 -08 Liberty Ave. 

JAMAICA 33; N. Y. 

NAME _ - - 
ADDRESS 

SEND - - - -- FREE 
LAFAYETTE 
CATALOG 
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FIELD 
TECHNICIANS 
Broaden the scope 

of your career with Bendix Radio 
Get 

+hese BIG 

ADVANTAGES! 

Professional status 
The prestige of representing 
the leader in Its field. 
Top salaries 
Liberal field allowances 

If you have 5 or more years of electronics experience, you 
benefit many ways as a Bendix Radio Field Engineer. 

You will receive full pay while you go to our company - 
sponsored school in Baltimore. Then, you will be 

given a key assignment in the United States 
or overseas with responsibility of 

maintaining search and surveil- 
lance radar equipment made 

by Bendix Radio. 

Write, 
call or wire 

EMPLOYMENT 
SUPERVISOR R 

'Vend: 
"Radio 

DIVISION OF BENDIX AVIATION CORP 

Towson 4, Maryland 

(Phone VAIley3.2200) 

138 

NOW ON SALE 
POPULAR 
PHOTOGRAPHY's 
SPECIAL 
COLOR ISSUE! 

SPECIAL. COLOR ISSUE 

rHOTOGRAPH 

When you buy that next roll of color film, be sure to pick up a 
copy of September POPULAR PHOTOGRAPHY, too -a big, 
Special Issue on COLOR! 

You'll find articles like these go hand in hand with good sum- 
mer picture- making: 

COLOR ERRORS AND THEIR CURES 
GLAMOUR IN COLOR 
COLOR PROCESSING WITHOUT A DARKROOM 
PROFESSIONAL SECRETS OF COLOR CORRECTING 
HOW TO MAKE FLEXICHROME FULL -COLOR PRINTS 

BUY YOUR COPY OF SEPTEMBER 
POPULAR PHOTOGRAPHY TODAY! 

On sale at all newsstands and camera stores. 

TRANSISTOR BRIDGE 
OSCILLATOR 
By L. FLEMING 

T HE simple transistor oscillator shown 
in the diagram is a handy replacement 

for the somewhat unreliable microphone 
hummer used in the older Heath imped- 
ance bridges and in the General Radio 
650 -A bridge. In addition, it can be used 
as a 1000 -cycle tone source for audio 
and p.a. service work, where it will 
deliver a good waveform into any load 
impedance, down to practically a short 
circuit. Power drain is about 4 ma. from 
a 6-volt source, which may be the regular 
battery in the impedance bridge cabinet. 

The oscillator circuit is a Colpitts with 
some bias stabilization. The special fea- 
ture is a tank circuit with an unusually 
low L/C ratio (judged by vacuum -tube 
standards). This does a better job of 
matching the low impedance require- 
ments of transistors. In addition, it 
permits operation into low impedance 
external loads without much degradation 
in waveform. The 4700 -ohm resistor, 
R,, is added for isolation, so that the 
external load can be practically any- 
thing, such as a 2 -ofd. capacitor or an 
r.f. choke, without affecting the 1 -kc. 
frequency of oscillation by more than 
1 per -cent or so. This is particularly 
necessary in impedance bridges. 

While the circuit is designed to use a 
simple coil without taps, the coil must 
have good "Q" at 1 -kc. This rules out 
the use of a 100 -mhv. r.f. choke. To save 
the cost of a toroid, however, it is feasi- 
ble to cut off the winding of an old 
midget-type filter choke and rewind it 
full of No 28 enameled wire. Adjust 
the air gap with thin cardboard until the 
inductance is about right. A rather large 
gap is best. Inductance can be anywhere 
between 80 and 150 mhv. Pad capacitor 
C, to get the frequency right. 

The circuit does not appear to be at 
all critical as to transistor characteristics. 
Any other good junction type available. 
such as the CK722 or the 2N35, should 
work as well as the unit specified. 

The crystal diode CR, is poled so that 
it conducts when the transistor is draw- 
ing normal collector current from the 
battery. On the reverse half- cycles of 
oscillation, the tuned circuit tries to 
swing the collector into the opposite 
polarity. With a tube, this is OK, but 
with a transistor the collector will look 
like a short circuit to reverse voltage. 
The clipping that would result is elimi- 
nated by means of the diode. -3Q 

The transistorized bridge oscillator. 

2NI07 

R3 
* C3 

RI 

i 

Ra 
OUTPUT 

C 
SEE rErr 

CV. 

Rí-330 ohm, t/1 W. res. 
Rs- 10,000 ohm, s/2 w. res. 
Re -2200 ohm, t/s w. res. 
Ri -4700 ohm, '/2 w. res. 
C,-.3 pfd. paper capacitor 
Cs-2 pfd. paper capacitor 
Cs-50 dd., 6 y. elec. capacitor 
CHs-.I hy. toroidal inductor (UTC MQE -7) 

or rewound filter choke, see text 
CR, -IN34 or similar crystal diode 
171-2N107 transistor (G -E) 

RADIO & TELEVISION NEWS 
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OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES 
TIMEX MAGNETIC DISC RECORDER 

Records Anything and Plays Back 

COMPLETE - 
Nothing more to buy 

Stock No. AS -200 

,m( ) 
YOU SAVE $73.27 

Reg. Retail 

Magnetic Recorder $69.95 

Shure Microphone 13.50 

Magnetic Eraser 1.50 

Radio -Phono Cord 1.25 

18 Reusable Recording Discs 6.00 

Shure Plug -in Crystal Car- 
tridge for 45 RPM Records. 5.95 

Regular Retail Value $98.15 

You Get All for $24.88 

JUNCTION TRANSISTOR 

STOCK NO. X -621 

69c EACH 

3 for $2.00 

While our r present stock lasts only! Her- 
metically 

s 

ealed. moistrctree,! NortinTransistor. 

Transisr. Encased in metal. Character- 
istics similar to those of famous Raytheon 
CE-722. Average ratings with grounded 
emitter using collector voltage of 1.5 volts: 
1mitter current .5 MA: Input resistance 

0181 ohms' power gain. notched load. 
:14 DB maximum amplification factor 22 
and cutoff frequency MIO KC. Ideal for 
building ao,l miniaturisation of radios. imp n 

Idlters. 
s c 

x :1 

nti. 
bare 

woe lead Includes bae 
POCKET RADIO KI 

With Hearing Aid Type Earphone 
-- 1 STOCK NO. KB -32 

$495 
EACH 

t 3 FOR $14.00 
Now no n 

ord 
to miss r raenrte pro- 

gram. Take titis highly sensitive portable 
with 

m " 
s ,. Small e uuu gh to fit in your 

ekeL latest regenerative circuit design. . 
Pleuly of 

' 
volume and crust selertslIr. 

('ers 540 to 1700 KC. Complete s.11r 
tul earphone. astic . and intruc- 
(Mos. L,., ess only wire. solder cord batteries. 

Batteries for above -1 each needed 
Stock No. BA15 Burgess U10 each 77c 
Stock No. BA -32 Burgess Z each. ,10c 

S LB. PARTS KIT 
A Pleasant BIG Surprise! 

Stock No. AS -137 

$198 
100% Satisfaction or Money 

Back! 
We lust bought out the entire inventory 

of a prominent nu da -est Jobber. To clear 
the shelves in a homy. we rade up these 
kits. Its all brand new chandlse. As. 
s, tsl plugs. wire. t 

* 

transformers. resistors. 
nulenslurs. cable. sockets. strips. Insula- 

tors, switches. tulles. vibrators. 17101111(s. 
ushions, harlwnre. grommets etc. No two 

kits are the same. butrrIll.SON guarantees 
that each box Swill 1 .run :1 limns the 

we'll take It .eek fn, full refuel. 
Quantity limited -one In a .,, s1nm, e. 

$ 2488 
EACH 

Brand New 
Factory Sealed Cartons 

' a i l ' . : eI plays hark on heir, Magnetic 
rd plastic doses, (11Ìp lele with t 

net'' e r for erasing previous recording 

so 
inthat rrDisr r be used up to Iil.111111 
es. Records 

may 
from t microphone. Also 

Don, radio or TV with patch cord that clips 
on to any set. Records up In :I yy minutes 
per disc. Frequency response 11111.40011 cps, 
Built. in 4luls amplifier delivers full vol- 

e to buillm PM speaker. Speed -either 
Idly RPM mfr new Talking Bible Record/0 

or 45 RPM. 
Ideal for home or office use. Disc can 

be folded and nailed. Beautifully finished 
in mahogany and gold. Complete with r 

,sling head. microphone. magnetic eraser. 
adlepho ' o latch cord. plug-in crystal 

N recording trl,lge. I cording discs and m c mlete 
instrnet ions. e:I.ures!I x 1112^ x . 

(Mee'ates nil I I , edt (in cycle AC. 

UNIVERSAL HEADSET 

o 

4 PIECE 
OUTFIT 

STOCK NO. PH -7 

86c EACH 
3 FOR 52.50 

unit can lie used as gular high 
or 111* Impedance headset. 

nunted 
in or 

eqUIPIIWIlt as mall speaker or built.in 
headphone. Double 15,Ie Alnico V magnet. 
Swedish blue steal diaphragm. adjustable 

for n aximuln output. High impact styrene 
case. 

r 

D.C. resistance. 12.5 ohms. impcd- 
at 11100 cycles. 15,01 ohms. Can he 

hsc1 with standard transformer for 

igher impedance. Complete with Fahne 
stock cups, panel or chassis. 

n 
unling 

headband. 4 ft tlnx-eird with terminal 
111r, and full Inslrretotls. Sate _ e cite, 

HEARING AID EARPHONE 

CRYSTAL TYPE 
STOCK NO. PH -2 

$195 
EACH 

3 FOR $5.50 
Worth at least twice tins I,rme: A total. 

Ile crestal. high impedance earphnn. I"itx 
mfn'tahly in either ear. Weighs lass than 

sensitise. flesh cnlnris!. With oz. 
lrx,lnirrI Ideal for hearing ai,l. , 

tat 
to 

;cline etc Mae ale° nIle 
a, a er ns l:arer11.r 

COMSAT TELEGRAPH KEY 

STOCK NO. X627 

89c Each 

3 FOR $2.50 
Made for field us i An army type J -5 -A. Condetely errelnset. weatherproof keying 

element. Heavy duty coin silver c aea 
bandit- over 5 acons, Adjustable contact 
spacing 

Ì,nke'lidte easeµ enclosed' wiring. handy 
bindings Ir'.is Slze: 5 x x 2e,í" X 234". 
81,711 value. 

NO GHOST ELECTRONIC 
TV ANTENNA 

Regular List 57,95 New -D,nrrent Really Good 
FOR VHF, VHF, COLOR 

TV AND AM -FM RADIO 

$199 for 
STOCK NO. X -526 55 

11.1 \I I NATI:S G IlosTS-SNO\\'-IrIt1FT- 
FUZZ-FLUTTER AND INTtllt'I :R,.NCES. 
Contains sortable timing circuits with all. 
orated visual indicator. la ten position rr it resonates the Impact circuit tu bring 
in the strongest. clearest signal and trams 
out electrical interferences. 

ea Him. 
decend,miv a e 111míantennas. 1 a wnljuner 
ten. Ile,,,, : 

C,ouerladrn,m, ,phare. Sting. wt, 
hase` 

AUTOMATIC RECORD CHANGER 
FAMOUS 

COLLARO 
INTERMIX 

STOCK NO. RP -11 

Each 
DELUXE 3 -SPEED 

Made in ,:nglan . Highest Quality. Com- 
plete with .Shure Ceramic Turnover Car - 
tridge and Dual Sapphire Needle. 

Powerful 4ymle motor and balanced rub - 
tier enverad turntable. Changes dimes In 7 
seconds. Jamprof! Output At volts. re- 
sponse to 70011 cycles. AUTOMATIC SHUT. 
"FE after lost record. INTERMIXES 7 ", 
ln. and 12" dises. :,:It.,. -15 and 7N 
RPM. AI "riM AT11' yll'TI NG SW" Tell eliml 

nd 111rr1ng change vele, lins Si l Ltn: x Il.H's'rsD:NT :rad meat selection 

Automatic Record Clan ers 
FAMOUS VM 

WITH 1 VOLT 
TURNOVER 
CARTRIDGE 
WITH DUAL 

SAPPHIRE STYLI! 
Famines VM make shush. for 11self: Its 

completely automatic on all eelds. Chang- ing mechanism. precision designed, eon. letel ?' iampr,mf. Handles up to 12- 1f1-, 10-12" or 14 -7" discs. loten11i515 III" 
and 12" recorda of the 

eleect Wt allon.' 
. 

s 
8d1 ad 

-paeex 

te 

. 

al,HIuOaSns 

Cpn 
a vnnlcast nenun.n fini Neil iti awl Iurgunly. 

i 

t "1, al 1,1 'sod f'r I in -1211 

TWO MODELS AT BIG SAVINGS 
New 4 Speed 

Changer 
Model 1210 

Plasm 
M , i the 

45. 
I lis IIPM Talk 
Ing hook records. 
Size 8- i'11í" II x 

W 12äp" 
D. 2,+" below 
hase. $48.50 list. 
Stock No. RP -15 

$2596 

3 Speed Changer 
Model 950 

Plays :1:I1í,. 45 and 
78 RPM records. 
Size IIns" it 1:1- 
z 4,,," above plate. 
2, below plate. 
8,2_511 list. 
Stock No. RP -1 

$2096 
"GOLDEN GATE" 8" SPEAKER 

With "Whiner" 
Sound Disperser 

STOCK NO. S -229 
List Price $12.50 
Oison , Price. Ea..* 95 

2 for $9.50 
Finely finished in all gold lacquer. Deal- 

ers. order these speakers for Installation here space is a factor. Will outperform 
ly m 

v I2' nits, Employs two concentrical- 
ounted cone. for extremely smooth r 

prndnello 
r 

at high r low v lume. all 
cone in center of large cone is called 
"''hianer' and provides extended treble 

spume. good overall balance and wide 
dispersion angle. SElulpoed with heavy Al. 
nits : 

nn 
agnet anal cover. Power handling 

rapacity 8-10 1 1 I n a l l s . Response 40.12.50 
Speaker r e 8" diameter. voice coil 

8 ohms. Sting. wt. 5 11.e. 

BROADCAST 
TYPE MICROPHONE 

With Double- Cartridge Crystal 

STOCK NO. M -102 

s$s7 
EACH 

A 
Ideal PA. 

nancae,.aerding. 
etc. 

phone with assent Ì811y flat 
reetsinse elm-dude., lo 

Il 
DR. 

from 
hieltl.d ainst F l le 

cartridge for full 
a 

pdirectlunal esta n e 
hen vertical allion. Chrome plate 

brass ease. molded bnkelite trim. Rubber 
1 u led, shock ers lstani. Standard 
27 ihushing for mike stand. II, -,s MAN' 
5 ft. shielded cable. A $511.00 satiny. 

TELEPHONE PICKUP 
STOCK NO. M -80 

$295 EACH 

QUANTITY PRICE 

3 FOR $8.00 
10 FOR $25.00 
Records Tooth sides of telephone 

satWnl. Use disc. wire. ape recorder r' 
elv lay 10k,,1 rder 

iulle 
amplifier. t- lreohnne and es le:,da1 

Operates M. "Augg- 
In u. dI,'eSober. 1> L.115 value. 

September, 1956 

POWERFONE WALL TELEPHONE 

44,04,,, v Stock No. PH3 

$39x3 

3 pair for $11.00 

Ideal for House fo Garage-Office 
to Office, etc. Communication. 

7 "w.. station telephone set. Talk hack and 
Coll, for up lu mile. l'owerfor is guar- 
anteed to give 

one 
Wool tonal Quality as 

telepone. Built in 'Mazer nd push, i,,Ittill. 
bueach Instilment. Also tas ',Male -to -talk ttn. Sensitive enntlah tl hear a whIs. 

per. 
ä a.. 2 alnerCndn5 e with ,,wa l hag,. an 50 of 

Extra 2- conductor cable for above 
Stock No. W103 100 ft $1.19 
Stock No. W104 250 ft $2.50 

COMPLETE TV ANTENNA KIT 

STOCK 
NO. 

AA13 

"SNAP -UP" 
PR EA S SEM B LED 
Stacked Conical 

$999 
('OMPLF.TE ANTENNA KIT. NOTHING 

MORE TO HUT. OlsonIs outstanding value -All Aluminum -All VHF Channel. Contains 
everything u need to put uD Profes- sional innaliath,n: 12 _8- element conical lays with slacking bars. 12. -5' mast see. tlnns, III mounting hase, .i0'1 300 ohm hadIn. all necessary stanco0 Insulators 
and hardware. Easy to install. New Pre - 
looemhlerl 

Snap-Up" Type Antenna -No 
se rods and pana. Shpg. wt. IS the- 

Monarch 3 -Speed Phono Motor 
New-Different -Better... 

Made In England. Bandbuilt 
by Olmi World Craftsmen who 
take pride in precision 
equipment. Easy shift from 
o to another- 3dt,, 
One and 78 RPM. Plus n 
bcal ',million. Grooved rub- 
ier 11,mit, t rntalde. Inrl,,des 

.15 81011111e Adapter, 701111 - 
w . 3 Iles. 

3 
!STOCK NO. 

MO -1 

$378 
2 for 57.00 

HI- QUALITY RECORDING TAPE 

PLASTIC BASE 
1200' on 7" Dia. Reel 

I Lots of 
STOCK NO. X -249 12. Ea. 

Single, ea 52.19 
Lots of 6, ea 51.79 $1.59 

This famous brand tape regularly eus 
for 5.511 -1a81 Olson gives you 7l "ó 
discount. 

mpeerect inns 
ever 

I evel and unitorm nM flan,. resilo,nse 
,. I5. 11011 ens-re il oxide b as.1-Ip" ide. 

Reg. 51,25 seven inch plast c -eel included 
-fits 11 recorders. Stock up now 
this Giant Sale and Sale the Tape Huy of 
your Life. Shoe. set. ,one dose, l0 lbs. 

NEW L- O- N -G -E -R PLAY 
1800' TAPE ON 7" REEL 

STOCK NO. X -583 12. Ea. 

ogle, ea S2.99 
Lots of 6, ea.. 52.59 
Single, 

recording m on a 7" reel 
S íq, ß 11. w1. 01110 112.1 12 Ibs 

$2.45 

T ' 
ATTENTION MANUFACTURERS: If you 

t onicl Parts 
guanttbes 

wish to 
surplus 

l call) or 
write OLSON 

you 
once. We pay togs 

HOW TO ORDER 
Mall your order to 273 E. Market S.. 

dAkron 
Ohlo. 

er add for postage Se for dollar's 
worth ordered -loc for each dollar's laa worth 
if 
01.5 

are 
05 REFUNDS EVERY CENT NOT 

USED. Or -send no n ne'- we'll ship 
' C.O.D. and ,u pay all u pr 

for I postage. A1,La511:R- 
CIIANDISE 1110'} GUARANTEED. PLEASE 
-MINIMUM ORDER $3.00. 

SEND FOR NEW FREE CATALOG 

SEE YOUR OLSON CATALOG FOR COM- 
LISTING OF BARGAINS ON 

THOUSANDS OF NATIONALLY AD- 
VERTISED ITEMS. 

OLSON BARGAIN STORES IN: 
CHICAGO -623 W. Rant olph St. 
CHICAGO -l23 N. Western Ave. 
CLEVELAND -2020 Euclid Ave. 
PITTSBURGH -5918 Penn Ave. 
MILWAUKEE -I23 W. Michigan 
BUFFALO -711 Main S'reet 

273 EAST MARKET ST. AKRON 8, OHIO j 
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Araustm.~",144.4. 

Ito 
Over -all view of the 
transistor tester. A 
terminal block at top 
of case permits units 
to be tested rapidly 
and with accuracy. 

Construction details on a simple, compact unit which 

will test both "p -n -p" and "n -p -n" type transistors. 

THE transistor tester to be described 
is a simple, handy, and compact de- 
vice. It can compare transistors for 

quality, and can select matched pairs 
for balanced amplifiers or measuring 
instruments. It can indicate when a 
transistor is poor, perhaps to be used 
only as a last resort, or discarded al 
together. The device is useful for 
checking "surplus" transistors now on 
the market, so you can separate the 
bad from the good. A transistor tester 
like this can save considerable time 
and bother, and prevents placing the 
blame on equipment that behaves 
poorly when the transistors may be 
at fault. 

This instrument can test transistors 
with long wires or with clipped leads. 
It can handle units with equally 
spaced pins (like the CK722) or those 
with polarized basing (like the 2N112). 
It is easily converted from p -n -p to 
n -p -n tests. Its battery supply voltage 
is low, thus avoiding danger to any 
transistor including the latest r.f. and 
surface -barrier types which are lim- 
ited to a few volts on the collector. 

A transistor, like a tube, has many 
characteristics that may be measured. 
These characteristics include leakage, 
gain, temperature effects, frequency 
response, impedance, etc. Many author- 
ities agree, however, that the first two 
are of primary importance. Cut-off (or 
collector leakage with zero input) is 
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Fig. 1. (A) Circuit for measuring cut -off 
current (B) Circuit for measuring large 
signal gain. Refer to text for details. 

often a definite indication of approch- 
ing "old age" in a transistor. Exces- 
sive leakage means low efficiency, lim- 
ited output, and probably distortion, so 
it is important information for the 
user to have. Gain can predict the 
performance of a transistor as an am- 
plifier or oscillator, and it is prob- 
ably the best single indication of qual- 
ity. This instrument checks for both 
cut-off and gain. 

Cut -Off 
Collector cut -off is measured in the 

circuit shown in Fig. 1A. Base and 
emitter are shorted to insure zero in- 
put. The meter is a 0 -200 pa. instru- 
ment. It measures the reverse current 
flowing between base and collector. 
Good transistors should show very low 
leakage, usually 10 pa. or less. One 
unit tested showed a leakage of over 
100 pa. Obviously, it is already loaded 
down with idling current so it cannot 

deliver as much useful power as a low 
leakage unit. Furthermore, this high 
current represents wasted battery cur- 
rent. 

Gain 
The current gain of a transistor is 

found by dividing the output by the 
input. In a grounded- emitter circuit, 
the gain is called beta. When the col- 
lector load is negligible, maximum 
output flows, so this is the condition 
for maximum beta. 

The gain of a grounded- emitter cir- 
cuit may be measured in one of two 
ways. There is the small signal gain 
which requires a steady bias and a 
relatively small signal. This may be 
shown by referring to Fig. 2, which 
shows typical characteristic curves for 
a CK722. Assume 2.5 volts on the col- 
lector and negligible load (for exam- 
ple, only a current meter). Under 
these conditions, voltage drop in the 
collector circuit remains zero irrespec- 
tive of current, so the operating 
"curve" must be on a vertical line 
through 2.5 volts. Let the base bias 
current be 200 pa. and the signal 10 pa. 

Referring to Fig. 2, the 200 µa. bias 
results in an output current of about 
5.2 ma. The 10 pa. signal corresponds 
to an increase of about .25 ma., for a 
total of about 5.5 ma. Then the small 
signal gain is 250/10 or 25. It is not 
easy to measure this because two cur- 
rents are required. Furthermore, the 
increment only is important and this 
small current tends to get lost in the 
large idling current when both are 
measured on the same meter. For ex- 
ample, .25 ma. is very small when 
compared with 5.2 ma. If the signal is 
a.c., so is the desired increment in the 
output. The latter, being a.c., is then 
easily separated from the d.c. idling 
current and can be measured. Unfor- 
tunately, a.c. instruments are gener- 
ally more expensive and less accurate 
than those for d.c. 

The problem is eased considerably 
by measuring the large signal gain. 
Here the bias is also the signal. First 
the output is measured with zero base 
current, then with some convenient 
current flowing into the base. For ex- 
ample, Fig. 2 shows that a 50 µa. sig- 
nal causes a change of about 1.1 ma., 
so the gain is simply 1100/50 or 22. 
Note how this compares with the gain 
found previously. In practice, the leak- 
age (output with zero base current) 
is small enough to be ignored, so the 
first part of this measurement may be 
omitted. 

Fig. 2. Characteristics curves for a CK722. 
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RCA'S MISSILE 

TEST PROJECT 
is attracting Creative Engineers 
and Scientists who are bound 
toward success 

Specific fields 
include: 

TELEMETRY 

RADAR 

TIMING 

COMMUNICATIONS 

DATA PROCESSING 

OPTICS 

M T P... the Missile Test Project of the 
RCA Service Company, Inc.... at the Air Force 
Long Range Missile Test Center ... is the largest 
missile- testing range and laboratory in the world! 
The responsibility for providing precision 
instrumentation for advanced stage missiles with a 
vast range of performance characteristics means 
new engineering and planning organizations and - 
real opportunity for rapid individual growth. 

Here you will encounter instrumentation problems 
that challenge the state of the art and stimulate 
your creative ability in Aero, Ballistic and 
Space techniques. 

Request Your Interview NOW... 
RCA Engineering management 
will arrange an interview at the 
time and place you find most 
convenient. Please send complete 
resume of education and 
experience to: 

Your rewards will include all the fascination, 
excitement and satisfaction of achievement 
in new frontiers of scientific knowledge ... 
plus top salary. 

What's more, you'll enjoy the pleasant climate 
and ideal living on Florida's central east coast, 
where Patrick Air Force Base, site of the MTP, 
is located. 

RCA offers many additional advantages: 
Complete facilities ... Planned advancement 
program ... Professional recognition ... Liberal 
program of company -paid benefits ... Relocation 
assistance. You should have a Bachelor's or 
advanced degree in EE, ME, Physics or 
Mathematics and two or more years' experience. 

Mr. H. N. Ashby, Technical Employment 
Missile Test Project, Dept N -16J 
RCA Service Company, Inc., P.O. Box 1226 
Melbourne, Florida 

' /mks.,. RADIO CORPORATION of AMERICA 
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1J GRID CIRCUIT 

TUBE TESTER 

TRULY PORTABLE! CARRY IN TUBE CADDY! 
EQUIPPED WITH A REPLACEABLE UP -TO- 

DATE TUBE LIST PANEL FOR TV AND 
INDUSTRIAL TESTING 

The SECO GCT -5 TESTER is a special- 
ized TV and industrial instrument that 
checks the critical "Control Grid" condition 
of vacuum tubes faster and more accurately 
than any other tester. Thousands of tech- 
nicians have stopped guessing and substitu 

checking . depending upon the 
SECO -EYE to indicate control grid emis- 
sion. grid -to- cathode shorts, gaseous condi- 
tions, cathode-to- heater shorts AT A 
GLANCE! 

IN TV SERVICING the SECO 
.;(T -5 TESTER quickly tracks down trou- 
bles like these: Poor picture contrast 
Grainy picture Twisting, bending or pull- 
ing of the picture ACC, RF, IF and 
Sync. Group tube faults Vertical jitter 
or bounce Sync. buzz in the sound 
Sweep frequency drift Any or all symp- 
toms carsed by sync. pulse compression. 

You'll save service time, sell more fies, 
improve customer relations! Join the thou- 
sands now using this indispensable SECO 
TESTER to do a better service job and to 
make bigger tube profits. Sold thru jobbers. 

NEW! 

SECO KITESTER 
MODEL GCT -5 TUBE TESTER 

IN KIT FORM 
ro. , ed application. to moot r.w wen cc n..d. <ontexr, 

ECO MFG. (O. 
5015 Penn Ave. 5o. 
Minneapolis, Minn. 
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Fig. 3. Comp eue schematic diagram of the 
transistor tes er. Extra binding posts on 
front panel enable meter to be used for 
applications other than transistor tests. 

The 8711011 signal gain and the large 
signal gain bear a definite relationship 
to each other and are generally in the 
same range, especially for small cur- 
rents. Since the latter is so much 
easier to measure, it is the basis of 
the tester described here. The circuit 
is shown in Fig. 1B. 

The base resistor controls current 
from the battery. A 68,000 ohm re- 
sistor was found to permit a flow of 
exactly 20 pa., a convenient value. The 
meter measures a maximum of 2 ma. 
output current. At full scale, there- 
fore, it indicates a gain of 2000/20 or 
100. Since the meter scale is cali- 
brated from 0 -200, the actual meas- 
ured gain is always one -half the value 
indicated on the scale. 

The schematic diagram of the tester 
is given in Fig. 3. The switch is shown 
in "cut -off" position, which shorts out 
the base and emitter of the tested unit. 
In this position the meter is a 0 -200 
pa. instrument and it measures leak- 
age or cut -off directly. 

In the "gain" position, the penlite 
cell forces a current of 20 pa. through 
the base. This current is amplified 
and indicated on the output meter. 
Note that in the "gain" position, a 
55 -ohm shunt is placed across the 500 - 
ohm meter. This is a "multiply by 10" 
shunt so the meter now registers a 
maximum of 2 ma. or 2000 pa. As al- 
ready described, the transistor gain is 
equal to one -half the scale value 
shown on the meter. 

Now, how about n -p -n transistors? 
Normally the battery in this tester is 
polarized for the p -n -p type of tran- 
sistors which are more frequently used 
than the n -p -n variety. To test n -p -n 
units. the penlite cell is removed from 
its holder and replaced with opposite 
polarity. The cell is quickly and easily 
slipped in or out, because its holder is 
conveniently located near the open 
bottom of the meter box. Also, the 
reversing polarity switch must be 
thrown to "n -p -n" because output cur- 
rent flows in the opposite direction in 
this type of transistor. 

Construction 
The tester is built into a 4 -inch slop- 

ing -panel meter box. A Bakelite strip 
with screw terminals for holding tran- 
sistors with long leads is installed on 
top of the box. A subminiature 5 -pin 
socket is set into this strip at one end. 
The strip is mounted with long screws 

and spacers. Corresponding terminals 
of the strip and the socket are tied to- 
gether (Fig. 3). For convenience, paint 
a red dot or other identification mark 
to show the collector terminal. Note 
that terminals 2 and 3 are tied to- 
gether at the socket, to permit testing 
of transistors having the old or new 
basing system. 

To test a p -n -p transistor, plug it into 
the socket if its leads are clipped. If 
it has long wires, connect them to the 
terminal strip by means of the screws. 
Observe collector red dot or other 
marking. All switches should be in 
normal position, that is, battery switch 
"off" and polarity switch at "p -n -p." 
Both switches are on the side of the 
meter box. The front switch may be 
left in "cut -off" position. 

When the battery switch is turned 
on, a slight deflection may be noted on 
the meter. This is the direct reading 
of leakage. In a good unit, the meter 
should read less than 10 pa., probably 
less than 5 pa. Now the front switch 
may be thrown to "gain." The correct 
answer is equal to one -half the meter 
indication, as previously explained. 
The procedure for n -p -n transistors 
has been discussed. 

This instrument is useful because it 
can test, compare, and pair transistors. 
Besides leakage and gain, it can also 
detect drift or creep, random fluctua- 
tion, and other defects which may be 
present. 

The results obtained with this device 
on both standard and "surplus" tran- 
sistors are given below. All standard 
units had low leakage currents, i.e., 5 
pa. or less. Gain values were as fol- 
lows: 
CK722 22 2N112 45 
2N113 70 2N114 100 (plus) 
2N34 100 2N35 65 

2N76 35 
Tests were also conducted on an as- 

sorted group of transistors now selling 
as surplus stock. These come in a va- 
riety of sizes and shapes, some with 
mysterious markings such as "TS," 
"A2," etc. Each is identified as to col- 
lector, some with a red dot, others by 
a small indentation on top of the metal 
envelope, or a line running up and 
down near the collector. Of ten tested, 
one gave negative results, two had a 
gain of about 15, while three others 
showed the surprisingly high gain of 
nearly 100. Generally speaking, these 
units have a somewhat higher leakage 
than standard types and, of course, 
unpredictable gain, but seem to work 
in most amplifier and oscillator cir- 
cuits tried. 

The big item in this tester is the 
microammeter which is used here to 
cover two ranges. It would be waste- 
ful to restrict its utility merely to test 
transistors. so terminals have been 
added on the front panel for external 
leads. Tests and measurements re- 
quiring a 0 -200 pa. or 0 -2 ma. range 
are made by plugging leads into the 
pin jacks. Of course, no transistor 
should be connected at the time and 
the battery switch should be shut 
off. -30- 
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Series Multivibrator 
(Continued from page 67) 

easy to surmise that since the saw - 
tooth current is limited by the maxi- 
mum ratings of the tubes used, that a 
moderate to high impedance deflection 
yoke may be needed to obtain reason- 
able deflection. It may be necessary 
to design a special yoke for this use. 

The circuit shown in Fig. 4B is an 
extremely simple "two- terminal" LC 
oscillator, and may be used at r.f. as 
well as at audio frequencies. With a 
low impedance as well as a high im- 
pedance output (high impedance at 2, 
low impedance at 6), it should find 
wide application in signal generator 
and similar applications. Since it can 
be "locked -in" to some extent with an 
external signal, it may find application 
in r.f. transmitters as a buffer ampli- 
fier with a low impedance resistive 
output, when preceded by a crystal - 
controlled oscillator stage. It is quite 
possible that a modification of the cir- 
cuit shown in Fig. 4B will permit di- 
rect operation as a crystal -controlled 
oscillator, but with a low impedance 
resistive output. 

To the author, the circuit shown in 
Fig. 4C offers almost fantastic possi- 
bilities in circuit applications. First, 
it is one of the simplest RC sine -wave 
oscillators the author has ever used, 
much simpler than a Wien bridge os- 
cillator, and much more reliable than 
a phase -shift circuit. Further, it is 
capable of being "locked -in" with an 
external signal if desired, but is quite 
stable even when "free- running." Final- 
ly, the circuit offers both a high im- 
pedance (at 3) and a low- impedance 
resistive output (7). This last fea- 
ture, alone, points up many possible 
applications as an audio signal gen- 
erator. 

The circuit shown in Fig. 4D is al- 
most a "natural" as a horizontal sweep 
oscillator for a cathode -ray oscillo- 
scope, for it delivers a high -impedance 
linear saw -tooth output signal (4 in 
Fig. 6) and may be easily synchro- 
nized with an external signal by ap- 
plying the signal to the grid of V,. 
See Fig. 3. 

In addition to the applications out- 
lined, the basic circuit may be used as 
a pulse generator, as a special wave- 
form generator, or in virtually any of 
the applications in which conventional 
multivibrators are employed. When 
used as an oscillator, it may be keyed 
or modulated by applying the control 
signal to one of the grids (Fig. 3). The 
circuit may be converted to mono- 
stable operation, for use as a gate or 
one -shot "oscillator" by applying a 
fixed bias to either of the grids, hold- 
ing the corresponding tube in either a 
conducting or non -conducting state un- 
til an external signal is applied. When 
used as a gate, it offers the added at- 
traction of a low impedance output. 
The serious experimenter will find 
other applications for the series multi - 
vibrator and its modifications. -- 
September, 1956 

PHAOSTRON 

PROBE-LITE 
ILLUMINATED TEST PROBE 

SELF -CONTAINED 
SEE WHAT YOU ARE TESTING! 

It is just like having an extra 
hand. Simply insert the probe 
from your tester into the jack of 
the Probe -lite and the Probe -lite 
becomes alive to instantly give 
you a brilliant, pre -focus spot- 
light on the area that you are 
testing plus a long, extra slender, 
probe tip for making electrical 
contact in difficult places which 
previously were inaccessible. It 
could pay for itself the first time 
you use it. 

GET A FREE PROBE -LITE 

If you are the fortunate owner of 
a Phaostron "555" or "555A" 
VOM, we will send you a Probe - 
lite free. Mail us the warranty 
page you will find in your instruc- 
tion manual. We will send you a 
new Probe -lite and return your 
warranty. Be sure you include 
your correct name and address. 

This offer is good until October 1,1956. 

"555A" 

PHAOSTRON INSTRUMENT & ELECTRONIC CO.. 151 Pasadena Avenue, South Pasadena, Calif. 
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COMPLETE 
TRAINING 
FOR BETTER RADIO TV 

SERVICE JOBS 

far the coco. 
plats 2- volume 

courts 3 MONTHS PAY 

Let these two great new Ghirardi training hooks teach 
you to handle all types of AM, FM and TV sera tre jobs 
by aemon -d professional methods -and watch your effi- 
ciency and earnings soar! 

Completely modem, profusely Illustrated and written 
so you can easily understand every word. these books 
pave the way to fast, accurate sen¡Ce On any type of 
home radio -TV- electronic equipment ever made. Each 
book is brand new. Each contains the latest data on 
the latest methods and equipment -NOT a re -hsh of 
old, out -of -date material. Each Is co- authored by 
A. A. Ghirardl whose famous RADIO PHYSICS 
COURSE and MODERN RADIO SERVICING were, for 
20 years, more widely used for military- school and home 
studs training than any other books of their type! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Alpo -t 1500 pages und on er $00 clear [b lust rat ions 
show step -by -step how to handle every phase of modem 
troubleshooting and servicing. 

1- Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. 
For the beginner, it Is comprehensive training course. 
For the experienced senneniati, it is a quick way to 
"brush up" on specific jobs, to develop improved tech - 
niques or to find rant answers to puzzling sen-ice ptnb- 
Irm . tas lutins invaluable "step -by- step- sen ire chant. 
S25s pugs+. 417 illus., prier 4t73 separately. ¡Outside 
U.S.A. $7.75.1 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This PPS-page volume is the ideal guide for service- 
men who realize it pass to know what really makes 
modem radio -Ti' receivers "tick" and why. Giles a 
complete understanding of basic circuits and circuit 
variations; how to recognize them at glance; how to 
eliminate guesswork and useless testing in servicing them, 
417 illus. !'rice separately 16.50 !outside U.S.A. SZOOI. 

New low price...you save $1.25! 
If broken Into lesson form and sent to you as 

"souse." you'd regard these two gnat brooks as a 
bargain at $50 or mom! Together, they fors s com- 
plete Modern servicing library to help you stork faster. 
more efficiently and more profitably'. Completely indexed 
so you can look up needed facts in jiffy. 

Under this new offer, you save $L25 on the price of 
the two books -end have the privilege of paying In 
easy Installments while you use them! No Irssous to 
wait for, Vou Tram tast -and you learn eight! 

STUDY 10 DAYS FREE! 

Dept. RN -96, RINEHART 6 CO., Inc. 
232 Madison Ave.. New York 16. N. Y. 

send hooks lielow for 10.day F'REI; E \ANIMATION., 
In u days. 1 will either remit 

' 
nit prier Indicated or' 

taroks postpaid and owe you othins. 
lit adio A Tl' Iteteiver IMG S RC 
PAIR d'ric 90.75 separately! 
itadio TV Receiver CIRCUITRY OPERATION' 
sprier $0.50 separately, r Cheek here ver MONEY'SAVINC COMBINATION 

OFFER 
812.170 

d bth of strove big I"'. a tl at special price Of Only f"r the Iwo. 
at late of 

$$3 
2fer 10 

dry, save 
you to1 :Ode 

Ì 

hooks 
512 anda Ë a month for 3 monté until the 

of 

Name 

Address 

I its. Zone. State 
it V.S.A. -$7.25 for TROt'RI.F'S1100TtN0 A I 

IuF'.iAllt: $7.00 for CIRCVITR'i A OIt.ItATIoN, el:l.nn' 
funded tif oukretuinp books in 1i1 

d.o. it euia> tr. 
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Transistorized 
Class B Amplifier 
Construction details on a small unit that may be used as 
a low -power amplifier, sound - level, or applause meter. 

MINIATURIZATION is expected of 
most transistorized equipment. 

This power amplifier cannot claim this 
feature, however, since it measures 
7" x 5" x 2". It has so many other 
unusual features that size may well be 
overlooked. It carries its own speaker, 
meter, and batteries. It is suitable for 
making audio tests, measurements, and 
comparisons. It has high gain and 
puts out approximately 100 milliwatts 
(with 12 -volt input), more than enough 
for many applications. It is class B, 
so efficiency is very high. 

The amplifier can satisfy many audio 
requirements. It can be used to modu- 
late low -power ham rigs, or as a 
spare or emergency unit. It is suitable 
as a "nursery guardian" to watch over 
baby as he sleeps or plays or it may 
be used as a burglar alarm. These ap- 
plications call for a low power drain 
so it may be left on all night or for 
extended periods. That is where class 
B comes in. In a class B amplifier, the 
output current is nearly zero when no 
signal is applied. In this case the 
floating (or "no- signal ") current is 

;R 

P-N-P 
Ca= 2 

a-Me 
2N34 

vo 

C :1 co ° Ilsa II is aua () éII.17 

2 - JI 

q2 

2Ná4 

lininILIMDPIII 
6 TO QV 

R1- 10,000 ohm pot ( "Attenuation ") 
R2- 270,000 ohm, 1/2 w. res. 
Rs, Rs-47 ohm, 1/2 w. res. 
Rs- 120.000 ohm, i w. res. 
Ru-56 ohm, V2 w. res. (see text) 
R, -3900 ohm, 1/2 w. res. 
Ct. Cs. Cs, Cs -4 pfd., 4 v. elec. capacitor 

5eaq 

Cs-25 aid., 25 r. elec. capacitor 
Ms -0.25 ma. d.c. meter (see text) 
Spkr. -2 t /2 ". 8 -ohm ,-,g. speaker )t- External speaker lack (shorting type) 
Ts -Plate trans. IUTC "Subouncer" SO.3) 
Ts- Transistor to p -p see. trans, (UTC "Sub. 

ounce," 50.8) 
Ts- Push-pull transistor to v.e. trans. (UTC 

"Subouncer" 50.9) 
Vs, Vs- "pnp" transistor (Raytheon CK722) 
Vs, Vs -"p -nap" transistor (RCA or Sylvania 

2N34) 

Complete schematic diagram of the transistorized amplifier with 21/2" loudspeaker. 

Front -panel view of 
amplifier. Because 
of meter and loud- 
speaker. miniaturi- 
zation is not pose 
sible. The meter is 
calibrated in arbi- 
trary units but is 
shunted down for 
25 ma. full -scale 
reading. See text. 

't 

e 
ON 
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1 

L 1I eSeittemlez SfteúaCa Avt TEE -VEE Seogy 
A SONIC PHONOGRAPHS AND COMBINATIONS 

CAPRI MODEL 410 
(PHONOGRAPH ONLY) 

3 -speed record ployer -33, 45, or 78 RPM. 

PRINTED CIRCUIT chassis 
HIGH FIDELITY "Climatized" pick-up. 
Extra heavy sealed Alnico 5 permanent magnet 
dynamic speaker. 
NO BREAK plastic case. Available in grey or 
blue. 

MODEL 410 $15.95 
CAPRI RADIO -PHONO 

MODEL 415 $23.95 

MODEL 582 
OLYMPIC FLEETWOOD 

HIGH FIDELITY 
RADIO PHONOGRAPH 

CONSOLE 

12 tube AM -FM Radio 

3 speakers -12" woofer, 8" middle 
range, 3' /i" tweeter 

4 speed VM changer 

Frequency range 200 -20,000 cycles 

In mahogany $14995 
$164.00 In blonde or maple 

Send for complete description. 

CAPRI MODEL 440 
(E- X- T- E- N -D -E -D RANGE) 

DUAL SPEAKERS 
4 -speed record player-16, 33, 45 or 78 RPM 

Turnover High Fidelity pick -up equipped with 2 

scientifically designed long life needles. 

Cabinet handsomely bound and saddle stitched 
in British Tan or Rawhide. 
2 extra heavy, sealed Alnico 5 permanent 
magnet dynamic speakers. 
Full range tone control. 

CAPRI MODEL 440 $22.50 

PARTS SPECIALS 

A few items taken from our long list - 
write for full parts catalog. 

Westinghouse Pilot Lights -No. 47 or 
No. 44. Reg. price $1.02 Box of Ten 

79c 

Boxed RCA Yokes with Plug- Similar to 
Merit MDF -76 $4.89 ea. 

Philco 2 Meg. Hi- Voltage Resistors 
42c ea. 

Series and Continuity Checkers $2.69ea. 
Brand New Turner 4 Volt Output Car- 
tridges $1.49 ea. 

6 x 9 Utah boxed Speakers -1.47 oz. 
magnet -fresh stock $2.39 ea. 

Fresh Stock of Vibrators -One Year 
Guarantee -6 Volt Standard 99c ea. 

Snyder 3D Indoor Antenna $2.49 ea. 

70 30-150V Filter Condensers -Fresh 
Stock 10 for $4.90 

1 2AU7A- Sylvania Receiving Tubes 
10 for $7.90 

DEALERS: Write for quantity discounts. 

í 

MODEL 450 
Deluxe 4 -speed WEBCOR automatic record 
changer -plays all speed records intermixed. 
HIGH FIDELITY cartridge with dual needles 
PRINTED CIRCUIT chassis. 

Full range tone control 
Automatic shut -off for amplifier Wien record 
load is completed 
Choice of two -tone grey or two -tone tan. 

MODEL 450 $37.50 
50 

5 -tube radio $48 MODEL 465 As above with 

MODEL 447 
OLYMPIC ALL -TRANSISTOR 

PORTABLE RADIO 

r 

s`"M^...,.eeew ... n ................... ................ 

:::::, 
..: :..::::::: 

hours on 2 small 9 Runs for 600 v 
batteries. 
Impact plastic case in red, pini, tur- 
quoise, and tan. 

2 -speed tuning. 

Conelrad markings. 

Powdered core. 

Ferrite Wand antenna 

SEND FOR NEW TEST EQUIPMENT CATALOG 

Send complete shipping instructions and 25% deposit. Balance 

COD and deduct 2% for check or money order in advance. 

Include sufficient postage for small items. Large items shipped 

via Railway Express collect. 

September, 1956 

EEVE57 

MODEL 447 $31.49 

Set of Batteries $2.32 

Carrying Case With s2.97 
Shoulder Strap Available 

p 321113 Washington Street 

( Jamaica Plain 30, Mass. 

145 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


REED TYPE FREQUENCY METER , 
I 08 -62 ey. 110 V. 10 reeds $9.95 ea. I 

I 
Hercy metical 

SPDT Contalcts 
Relay IlOV AC $1.85 

I SPECIAL VOLTMETER 
7 

V 

I BRAND NEW ROLLER SMITH lt 1' 
í1.9S 18 -36 VOL I 

SMALL PIONEER GENEMOTORS 
Ideal for Amateur or Commercial Service 5. 5 4, O I 

`r 275 MA Intermittent duty. Comesrcomplete 
with 

or 
a: N filters. BF Nash niter ! Internal $19.95 clih 

Same as 
fan 

above -with 11.5 tO 12 
r`olt 

C I 

1_ Ili' input eaell $12.95 I 

DYNAMOTOR STARTING RELAY 
_c 
. 

DC coil. Solenoid type fully enrl '.i,1. Will 
Ily handle 

ty 
dle 50 amps. Contacts a »d. el .15 winding Isolated from o d J 11 

'2 fo. 53.00 
12 Volt DPDT DC 51.35 

REVODEX MICROMETER DIAL 
1- Diameter dial. Satin Chrome plated. Grad. 
0.100 div. Slack face front Grad. 1.10. Actually 

hu t. 1000 div. r 10 turns. Contains mountinn 
ardware and full instructions. For rotary - 

doctors. heliipotf, or any other device $2.95 With t4 shaft 

MB 1" Miniature Meter Filament Transformer 
1.1 11.Seale calibrated rut I Ili RO 

0 dory O.aV Q a..,.,,'",,'. 
in 2ú aroleim,...sass i ;n,I ln.ut.....siss 
TELEPHONE HANDSET ELEMENTS 
lf. nil tin 

ül:. 

G. E. RELAY CONTROL 
lmral for Model Control., Etc.) 

Contains a sigma m dgel 8.000 o m, relay 
St lent than 2 MAI. hngh impedance 
uhi.metal tripe neon pilot and many 

W Ti TÌ1. sensitive relay alon 
loth moth'm 
oan the total tal r 10 

low price f... $1.25 ea. for $9.90 

SENSITIVE RELAY 
tads.. áálusiaéle : maturentons on. asï öT.Ba 

cons 
eakr11lp. 

used. Ideal for model work. Can also be $1.1G 
used Ct. Draws it 
eurabr Aalarm 

ll0 V. meal for 
5 for $1.50 

UNIVERSITY MM2 SPEAKER 
Weatherproof and waterproof reflex type speaker. 
Many i dustrial a d eomme. ' l a I at,on,. Ca. 

. List 54ö 00 at OUR PRlICE` °ï ohms. $15.95 

OIL CONDENSER 
BRAND 

2 MFD Ono sr,e .50 
4 MFD 000 VN' .75 
R MFD ñolÌ Vl.(' .AS 

:] IMRSD 2112 VDT i.9ó 
4 MFD int o l':T 1.]S 
R MFD loon VDC 1.90 
I MFD 1210 \'0C .45 
2 MFD I :nil t'nt' 1.10 
6 MFD 1500 3TC 1.95 
I MFD ^ n í'11C .R5 
2 MFD _ e0C 

1.SÓ 
10 MFO -- nn1 Vlll 6.95 

SPECIALS 
NEW 
1 MFD: loon'.DC 1.85 
1 MED 111.000 

2 MFD 10.0(10 
C 22.00 

I MFD 15.0Ó1i.0 
]9.95 

I MED 25.001ÚC 
28.50 

SDC 49.90 
9 MFD 380 AC 

(kíÚ0 lIC1 .95 
20 MFD :1' I AC 2.50 
"r°, :!.',".: 

" Al' 
10 MFD i 

01' 2.35 
_lnn,lln-, 2.75 

NEW PANEL 
G.E.. WESTINGHOUSE. 

1" 
11,2, 

RP 
0.5 Amps 

Thermocou Ole 3.95 
2" METERS 

0 -50 Microamp 55.95 
0 -100 MicrDamp..95 
0 -5 Amps DC . 2.95 
0.35 Milos AC. ].95 
0.20o M11 AC. . 2.99 
10.0 -30 Amps 

OC ... ..... 2.97 
O -IS Volts AC. 3.99 
0 -300 Volt AC. 3.99 
O -I^O MA RF T'er mo 3.49 
O -4 A R F. 2.95 
0-9 An ps R. i.. 2.95 

METERS 
W.E.. SIMPSON. etc. 

]" METERS 
0.11 MicroamD.53.95 
0.1o2Maa 3.95 
IS -O -Is Ma... 3.95 
0.50 Ma 11 Mil 

befiel 3.95 
0 -300 Ma 3.95 
0.2 Amp DC 

3.95 
0 -500 volts DC .50 
0.1000 vat. DC 5. SO 
OIS Amos OC. 2.95 
so-O -SO Amp. 

DC 4.50 
0.10 Mpl AC.. 3.95 

AC 3.95 
015 Anos AC. ].95 

z 

Variable Condenser. 
CE200B 

Insulation. Air 
V .11:1 t'appcity :RIO 5151V. Reg. net 34.05 ea. 

OUR PRICE $1.65 
CHOKE -Fully cased. hermetically sealed. 
10 HENRY .a 315 Ma 53.90 

3 HENRY .,. 630 Ma 3.50 

METER SPECIAL 3t/ - S0. Bakelite cased meter. Scale 0.130 MA. 
Basic 0.1.5 MA. We supply shunt 

e. $8.45 

Read ea Save ga1 
ya.7 

9 l'In tulle NO aligner............ 
Precision Meter Multiplier -1 Megohm 

.!9` 

500 5151F CERAMIC CONDENSERS.... .30 so 5.50 
$ ea. 

SANRN. G AMO 
v' '2A.t.s " O .MI011 Ú 

" 
V L5T51 

FW.OR.KI.NG - 
IIYTINISASNTTlNC', 

MNCIA 
A 
lODENSR .79 

11(1 r. fO rya 20 m»Pn, carve 4 1.25 
.01 SISIF IOUs VIC MI('AS 5 for .95 
.01,114 ,5 I VIN' MICAS for .95 

25 I{Ú(1 V. 511('ÁS 5 for .95 
t1.AV 

' 1'2 
SVOnIIT 

.T 
I,M 'MIT 79e ea 

1.25 rap es 
1 M 00 FO Oli Condenser 4 %DC 20e .a. 

10 for 1.50 
All merchandise sold on a 10 day money back guarantee basis 

PEAK 
ELECTRONICS COMPANY 
66 W. Broadway, New York 7, N.Y., WO -2 -5439 J 
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only about .5 ma. with a 6 -volt supply. 
Because of this the power supply (four 
type "C" cells) will last for thousands 
of hours. Only when a signal is fed in 
(like baby crying or the noise of an in- 
truder) does the output current rise. 
At full volume the current reaches a 
peak of about 25 ma. 

Another important application of 
this amplifier is in sound survey work 
or noise analysis. Here is where the 
meter comes in handy. In a class B 
circuit, the output may be indicated or 
measured by a meter because it varies 
with the strength of signal. As the 
signal rises, so does the meter deflec- 
tion. This makes the class B circuit 
useful for comparing mikes, plotting 
directional response of a microphone. 
measuring noise level, etc. It also 
makes an excellent applause meter at 
amateur shows, lodge meetings, and 
similar affairs. Simply set the volume 
control so that average applause re- 
sults in a meter reading near mid - 
scale. This may be determined before- 
hand or by asking the audience for 
one or two trials. Then the applause 
for each contestant is noted on the 
meter and recorded. 

Some readers may be timid about 
building a class B circuit like this one. 
The truth is that class B is no more 
difficult to construct than class A. It 
is just a matter of using the correct 
transformers and bias. Even the type 
of transistor is not critical as long as 
it is correctly biased. Rd (see sche- 
matic) is the resistor that must be 
chosen for optimum output and mini- 
mum distortion. If the value is cor- 
rect. the quality will compare favor- 
ably with most intercoms and radios 
but, of course, it will not be high - 
fidelity. 

A pair of 2N34 transistors (in a 
push -pull hook -up) is used in the out- 
put stage. Ordinary CK722 types have 
been tried for VS and V, with fairly 
good results. VI and V. are CK722's. 
The transformers are "Subouncers" 
by UTC. The driver transformer is an 
SO -8 and the output transformer is an 
SO -9. The first transformer is an 
SO -3. All these are subminiature types 
and are mounted on a plastic sheet 
with the transistors. Because of the 
small size of these components it is 
suggested that the amplifier proper be 
constructed as an integral unit with 
its own terminal strip. This strip may 
provide connections for: input, two 
transformer centertaps, ground. and 
"A minus." The amplifier unit is 
mounted inside the aluminum chassis 
next to the 214 -inch speaker. 

Rd controls the "no- signal" current. 
If its resistance is too high. operation 
will approach that of class A with 
higher fidelity. However, this defeats 
the purpose of class B which is to 
keep the "no- signal" current low and 
total efficiency high. Furthermore. it 
is undesirable in a measuring circuit 
where we want the meter to register 
zero with no signal input. The re- 
sistor used here is 56 ohms. It keeps 
the "no- signal" reading under .5 ma. 

When a.f. is fed into this amplifier, 

it becomes a highly sensitive a.f. milli - 
voltmeter. If you have a standard me- 
ter available for calibration, the class 
B meter readings may be recorded and 
converted in terms of millivolts. Gen- 
erally however, only relative readings 
are needed to test microphones, meas- 
ure level, and align tuners or i.f. am- 
plifiers. If sound output is not wanted 
during a sound measurement test, a 
phone plug inserted into the "exter- 
nal" jack disconnects the internal 
speaker. An 8 -ohm resistor should 
terminate the plug leads so that the 
amplifier will not be left open during 
this time. Plugging in an external 
speaker will also disconnect the inter- 
nal 21 speaker and permit use of an 
external unit. 

On several occasions this amplifier 
has been used to test junction tran- 
sistors. A standard a.f. signal was fed 
into the circuit and the volume con- 
trol adjusted for mid -scale meter read- 
ing. Then the unknown transistor was 
substituted for one of the class A 
transistors (first two stages). Nov 
the meter may read higher or lower 
than before, indicating a transistor 
with higher or lower gain than the 
unit first used. This constitutes dy- 
namic testing, since the measurement 
is made under actual a.f. conditions. 

This device is not complicated, as 
can be seen by studying the schematic. 
However, if you have not done much 
work with miniature parts the follow- 
ing aids will help. Be careful of the 
tiny parts such as transformers for 
they are not as rugged as tube -sized 
components. For example, the leads 
of a transformer may pull out if you 
tug too hard. Don't apply too much 
heat from a soldering iron near a 
transistor. Use 5 -pin "in -line" submin- 
iature tube sockets for the transistors. 
Then strap pins 2 and 3. This will 
permit you to use either CK722 tran- 
sistors (which have leads equally 
spaced) or other types (where the 
emitter and base leads are closer to- 
gether). The transformers and sockets 
are mounted on a plastic sheet. Holes 
drilled into the plastic hold the sockets 
firmly in place. but the transformers 
are held by their own leads passing 
through small holes in the sheet. The 
meter should have a maximum range 
of 25 ma. A more sensitive movement 
may be used if it is properly shunted 
down. 

The base capacitors are tantalum 
types now available at most radio 
parts stores and mail order houses. 
They are quite expensive but are so 
thin they can fit almost anywhere. 

If an oscilloscope is available. you 
may adjust the base resistors for op- 
timum output with lowest distortion. 
R. may also be adjusted or varied in 
the same way. 

The power supply is a group of four 
small (size "C ") flashlight cells, with 
leads soldered to them. These cells fit 
neatly into one corner of the 5" x 7" x 
2" aluminum chassis which houses the 
amplifier. The speaker, 214, inches 
square. should be protected by a metal 
grille. s3(i- 
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"The Showman" 
(Continued from page 54) 

oaded "hats" lengthens the antenna 
electrically, the current is equal and 
opposite in each half of the "hat" and, 
therefore, there is no radiation from 
the "hats" themselves. With the short 
dipole end loaded, the radiation re- 
sistance is increased to about 30 ohms, 
but the dipole is still highly capacitive. 

The next problem then is to com- 
pensate for the capacitive reactance. 
This is accomplished by the addition 
of series inductances (Fig. 3D). At 
each low -band channel, the induct- 
ances can be tuned so that they rep- 
resent an inductive reactance which 
is equal and opposite to the capacitive 
reactance of the end -loaded dipole. See 
Fig. 3E. Thus, the dipole can be res- 
onated on each low -band channel so 
that its impedance is a pure resist- 
ance of about 30 ohms. 

The next step in the design is to de- 
velop a way to raise the 30 -ohm im- 
pedance to 300 ohms so that a perfect 
match to the transmission line can he 
obtained. This is accomplished by the 
use of an autotransformer (Fig. 3F). 

High -Band Dipole 
The high -band dipole which is fitted 

into the structure is also less than a 
half wavelength and, therefore. its re- 
actance is capacitive. However the 
"compression" is not nearly as great 
as for the low -band element and its 
effects are partially compensated by 
forming the dipole so that it appears 
as two "U's" with the short legs facing 
each other, see Fig. 4A. 

The use of a separate high -band di- 
pole tied into the circuit, as shown in 
Fig. 4B, permits the use of the low - 
hand dipole and its associated variable 
inductances to be used for shunt com- 
pensation across the terminals of the 
high -band dipole. By tuning the vari- 
able inductances, the capacitive react- 
ances can be tuned out and the high - 
band dipole impedance appears as a 
resistance. This impedance is stepped 
up to a proper match of 300 ohms 
through the autotransformer. 

Credit for the development of the 
"Showman" antenna belongs to Chief 
Engineer Harry Greenberg and Project 
Engineer Julius Green of the Clunntel 
Master Corporation. -30- 

Fig. 4. Simplified diagram of the "Show - 
man" antenna showing the high band and 
low band elements (A). (B) indicates how 
the tuning inductors are used to compen- 
sate the high-band capacitive reactance. 

=-1 

(A) (e) 

September, 1956 

Uv UvU , (c nieit 

lie right dual-control 
re 

for 
t 

You'll find it's 
ALWAYS IN STOCK at your 

Centralab Fastatch 
distributor 

With Centralab's unique Fastatch system, 
your distributor can afford to carry a complete 
line of dual- concentric replacements for all 
popular TV, radio, and auto sets. 
Each Fastatch control unit is factory 
assembled, tested, and guaranteed. 
Ask your Centralab distributor's salesman or 
counterman about Fastatch duals. Or send 
coupon for bulletin 42 -218. 

' A DIVISION OF GLOBE -UNION INC. 
9101 East Keefe Avenue, Milwaukee 1, Wisconsin 11-5,.22 

Send me Fastatch bulletin 42 -21S. 

I 

I 
,..,,,,. 
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SENSATIONAL SAVINGS 
ON NATIONALLY KNOWN 
MERCHANDISE . 

RECORD 

CHANGER 

BARGAINS 
COLLARO RC54; New 3 spe d inter- 
mix. a shut-off, veightcd 
turntable, plug -in head wi h Shure 
ceramic cart. 
WEBSTER MDL 1401 3 tweed'ntermix, 
automatic shut off, dual styli curt. 2 
pole motor. Reg. 837.50. 
WEBSTER MOL 140 GE, 3 speed inter- 
mix, with GE reluctance RPX 050 -A 

srl.. dual sapphire styli. i tomatic 
hut off. 4 pole motor. Reg. $40. 

$29.95 

$21.95 

$25.95 

MONARCH MDL UA4i British made. 3 
speed, weighted turntable, Intermix. $22,95 stop and shut off. he: G 
tlut 

.,,,,,,tie 
4 pole motor, rubber turntable Less 

amt. Reg. $49.95. Cart. 

RECORD CHANGER BASES & BOARDS 
for the eh: gel', 11.11,11 

BASES .. $3.89 MOUNTING BOARDS .. S1.95 
12- Hall Hearing Ph.. Slides pr. $1.95 

GENERAL ELECT GOLDEN 
TREASURE RELUCTANCE 
CARTRIDGE RIM 053 *. 
Triple p15V .003 mill sap- 
phire a .001 mill dia- 
mond. Clip-in ag Sus. 
stylus pressure 522.90 
O -8 grams.... 
RONETTE HI -FI CAR- 
TRIDGE: with dual . 
'mire ,gr twe 

i 

f 
styli. 

listed 

RECOTON - COLORING 
MAGNETIC TURNOVER 
CART. 500. Triple 
play. .00:1 mill .spun ire 
a .001 diamond. Response 
2G.10000 cycles. Stylus 
pressure 0.7 
Mounts a 

le sreeiger. ' ho 
$ 22.93 

45 RPM SPINDLES 
S3.45 

WRESTEÑ r 
2.S 
53.95 

COLLARD 53.7S 

Standard Coil Cascode TV Tuner 
C Replacement for any type TV set. 41 MC. $9.95 IF. Shun length 3¼ - 

Knobs to much-690. 

5 WATT. 3 TUBE AUDIO AMPLIFIER 
TONE a VOLUME CONTROL. With 12At10: 

0L0 ! output transformer ! extra AC receptacle 
Phono Jack input. 71.2"x3" with mtg. 
brackets $6.95 
WESTERN ELECTRIC POWER AMPLIFIER 
Complete with Hutgedxel tubes 0,17. $3.49 's 

rn chokes. 
Mane uses. Original cartons. radar 
,imp. Omet cost SOIL Te worth .75 Complete 

Grommes Hi -Fi Amplifier Kit 
10 Watts. IM watts peak. Ives.,. 20- 

1 

watts 
Pronoun.. 4 in- 

puts. db. 2' ', Harm. pint 
at tr IO watts. Complete with detailed 
step W step instruction manual. all 
psfnl eden s. wi & 

solder. Easy to matte. 2'r- 5i2AX7. 2- eáß9. awire 24.95 .l'3. Hass & Treble boost. Limited quantity. i 
send for complete HI -FI Audio Catalog. When In 
N. Y. visit r department and complete Hi -Pi 

to a lull line of amplifiers. spreeakers. tun- 
ers and en ti . Send card to be put on mailing list. 

COMPLETE TV SET -DESIGNED. 
ENGINEERED & MANUFACTURED BY 

TECH -MASTER WITH SYLVANIA 
ALUMINIZED PICTURE TUBE . . . 

DESIGNED FOR 
FRINGE AREA 
OPERATION. 

6 microvolt sen- 
sitivity 
Automatic gain 
control 
Auto- transform- 
er high voltage 
system 
Synchronized «- 
sound and video 
3 stage stagger - 
tuned IF 
Heavy duty power lrau.I trtiler 2 

stage video amplifier sweep circuit Iligh 
gain Standard Coil tuner 17 KV high 
voltage output Automatic brightness 
control Complete with mounting brack- 
ets, Alnico V speaker and knobs. 
Chassis with Sylvania Aluminized Tube. 

21"-$136.95 24"-$141.95 21"-$171.95 
Pli '"Il'Itr l'Itl. i.I"\Il\\l'1Ili t S't'ilt 

MASKS 1 
piece Lucite for above tubes; 

outside mount 

21"-$7.95 - 24"-$14.95 - 27 " -$ 1 7.95 
MULLARD HI- FIDELITY TUBES 

Type Replaces 
E1.34 KT66: SCAT 

EL37 6L 561; 
K6: T66 

LSE 6605 

ECCRI 12AT7 

ECCR2 12A1)7 

ECCB3 12AX7 

Description Frise 
For mXllliera up tu 54,35 
100 W J 
Increases power í0.Wie rreducin: $3.$0 distortion level 
2 In push-pull deliver $2.40 
Up to 20w 
Ellminatex mlcropbonics 52.60 a reduces poise levels 
Eliminate microphonic, to, lo a reduces nuise level LA . A 

Eliminates micrnphonie 5250 a reduces noise lev,I .J 
deduces hum. noises EFR6 Z72í: 6267 $2.15 a icrnpf nies 

GZ32 5V4; SUE Delivers is us to 
300 MA. iSep cathode $2.95 construction L iJ 

FM -AM TUNER KIT 
t:asy to assemble. Professional 

i:dlty perfermnee. 3 double 
tuned automatic 8e 

fries 
control Edefeat. 7 tubes 

plus rectifier. Distortions less than try. Rum level 
-701111. sensitivity 0 microvolts for 20 tit quieting 

ÌMI F'.1 a 211 ulerosNts on AV. FM selectisito 20oKt 
wial width ti OH down: AM SEC band width S tit 

down. 5 4' high it ills.' wide 8' deep. $29 95 Complete with p.by.step instruetlone 
FM TUNER ONLY -523.95 COVER -53.95 
These units are weal In combination with the Gromme. 
IILYI Ampliner. 

All m rchand use i brand new. factory fresh a uarn a d. Maul a phone orders filled n re ipi of certified 
Check o MO of 20os o a deposit. Salane C.O.D.. F.O.l. f N. Y. Prices ea pecificatians 
ablest to cn 

AIREX RADIO CORP. 
64 C Phone 

CO 7 2137,N.Y 

SERVICEMEN 
WHO PUT PRIDE 
IN THEIR WORK 

"ALWAYS 
SPECIFY 
STANO IF 

BUY 

O,ythif p 
NOW AND 

NEW LOW 
PRICES! NEW 

SAVINGS! 
Get the dope! 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 

3505 Addison Street Chicago 18, Illinois 
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SAME DAY 
SERVICE! 

SAVE UP TO 90% t 

NOVICE, FT -243 

FT -171, FT -241, 

FT -249, DC -34/35 

SHIP BAND, MISC. 

SATISFACTION 
GUARANTEED! 

OVER 5,000 
FREQUENCIES! 

The House of Crystals" 
U. S. CRYSTALS, Inc. 

1342 S. La Brea Ave. Los Angeles 19, Cal. 

ALL -WEATHER ANTENNA 
Aliweather Antenna Manu- 

facturing Corp., 350 S. Egg Harbor 
Road, Hammonton, N. J., has just 
placed on the market a conical anten- 

na which has its solid aluminum ele- 
ments mounted on a giant tuning fork, 
eliminating the front insulator. This 
antenna is directed particularly at sea- 
shore cities and industrial towns where 
there is a high content of salt or soot 
in the air. Since the antenna, in ef- 
fect, uses an air insulator between the 
elements, the accumulation of foreign 
matter such as salt, soot, dirt, etc., 
will not result in deterioration of an- 
tenna performance. 

LEAD -IN LINE PATENT 
Fretco, Inc., 406 N. Craig St., Pitts- 

burgh 13, Pa., has just been issued a 
patent covering its open -wire trans- 
mission line, trademarked "Fretline" 
and "Saucerline." The company plans 
to license other manufacturers to 
make the transmission line under the 

patent. A spokesman for the company 
related that it took five years to ob- 
tain the patent and that they intend 
to police the field of open transmission 
line to the fullest extent. 

FIVE -FOOT TOWER 
Baker Mfg. Co., Evansville, Wis., is 

now making a new five -foot antenna 
tower as the answer to TV installers' 
desire to eliminate guy wires on an- 
tenna installations up to 20 feet 
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above the roof. The tower is called a 
"yug," which is a letter reversal of 
guy. The extremely wide base (48 

inches) of this tower permits increased 
height without increase in roof load in 
high winds. 

The "yug" is hot -dipped galvanized, 
fits any pitch roof, and is almost com- 
pletely assembled (one leg is detached 
for easy shipping and compact stor- 
age). Up to a 2 -inch diameter mast 
may be used in this tower. 

Illustrated literature is available on 
request. 

CONICAL ANTENNAS 
Technical Appliance Corp., Sher- 

burne, N. Y., announces the release of 
a complete line of conical antennas 
comprising 8 single and 8 stacked mod- 
els. The new line has been designated 
as the "Turret" series. These anten- 

nas feature rapid assembly and mount- 
ing. The "Turret" head is designed to 
accurately maintain the element spac- 
ing and forward angle. 

This line has been specifically de- 
signed to provide the service dealer 
with a means of selling new antenna 
installations as a replacement for old, 
and in many cases, inadequate ones. 

Catalogue sheets on the "Turret" 
line of conicals are available from the 
manufacturer. 

AMATEUR ANTENNA KIT 
Illftrnitionic Engineering Co., 680 E. 

Taylor Ave., Sunnyvale, Calif., now 
has available inexpensive antenna kits 
designed for the novice or beginning 
amateur. Three different "Ham- tenna" 
kits cover the amateur bands from 10 
through 80 meters. 

The antenna in each kit is a folded - 
dipole type with the radiator con- 
structed of steel -core Ladder Line. 
Lead -in wire and all necessary acces- 
sories are furnished in each kit. 

MATCHING TRANSFORMER 
Jerrold Electronics Corp., 23rd & 

Chestnut Sts., Philadelphia 3, Pa., 
now has available an outdoor imped- 
ance matching transformer which 
passes a.c. and is for use in the remote 
operation of r.f. amplifiers over twin - 
lead and open -wire transmission lines. 
This transformer connects the r,f. 
output of a 72 -ohm booster or pre- 
amplifier to 300 -ohm twin -lead or open - 

(Continued on page 150) 

NEW PRACTICAL TV COURSE 
Let these course- lessons take poi, Ì1n, TV servicing the 

easy tsay. The very first lesson of this sensational course 
tells how to do simple repairs. You can start earning money 
immediately. Second lesson tells you what is wrong by just 
looking at the picture -no instruments used. Lesson 4 has 
32 large. 10'gx1I* pages and 28 helpful illustrations on an- 
tennas. Also 12 full lessons on trouble- shooting. alignment. 
UHF, test equipment, picture analysis, and all types of new 
circuits. Greatest training value. only $3, postpaid. 

With this new course you will find yourself doing TV re- 
pairs in minutes - -- instantly- finding faults. Most amazing 
bargain, on par with Supreme famous service manuals. 
You are invited to examine. Send no -risk coupon. 

A Series String 
Tube Filament Checker... 

...by PRECISION 
Model SS -10 

U U battery powered 
with standard 
pen -lite cells 

has built -in 

pin- straighteners 
for miniature 7 

and 9 pin tubes 
e ACó complete 
.P 6J eluding 

Only net butteries 

r 
1 

it QUICK CHECKS... 
Receiver Tubes* for Filament Continuity 
TV Picture Tubes for Filament Continuity 
TV and Radio Set Fuse Continuity 
TV Sets for AC Circuit Continuity 
Pilot Lamps, bayonets, screw -base types 

'TV. Radio and Battery Set Types - Octal, 
Loctal, Miniature 7.pin and Naval 9 -pin types. 
You con order this special instrument directly 
from the factory (use coupon below) or buy il 
from your favorite radio parts d' 'butor. 

--F 
PRECISION APPARATUS CO., INC. 
70.31 84th Street, Glendale 27, 1. I., N. Y. 

Rush the new PRECISION Series String Tube 
Filament Checker. I enclose $6.50. 
Check Money Order 

Nome 

Address 

City lone Stoic 

Amazing Bargain Offer 
New TELEVISION COURSE only $3 

Companion RADIO Training. complete $2.50 
COVERS EVERYTHING IN TV 

Hew is pour complete training in wilder]) 
t elei ision servicing. Amazing value at only $3, 
!till price. These new lesson, cover every tact, 
adjustment. and repair of all types and makes 
of TV sets. Large in size, in acope. Just like 
correspondence courses selling for over 521111.01, 
Our amazing offer permits you to obtain the 
course complete for only $3. 

SIMPLIFIED TV TRAINING 
New. easy -to- follow. well illustrated t4 lessons 

on circuits. picture faults. adjustments, short 
eats, about UHF, alignment, antenna problems, 
trouble -shooting, service hints, how to use test 
equipment. Many large practical sections pre- 
pared by leading manufacturers. Recently: 
published. Send trial coui,un right now. 
\your special price. only 

Just Out 

i 
RADIO and TV Manuals 
, unnItte. u,..t nur ,di 

RADIO and 3't' diagram, 
a 

nd servicing 
data. Most amazing tallies. SI II I>Nd at 
pu6oteau. prier.. Only t3 to 3:: iar vol. 

Ficeiy Radio manual contain. large 
.,1ucuiatirs, all needed alignment 'arts. parts 
11.t -. unitag, values. trimmers. dial string- 
ing. and many repair hints. Each TV sol- 
nwe is a practical treatise on servicing a 
toll year's sets. milt giant diagram,, nay, 
tnn,,,. hints, ali,nunent and voltage charts. 
w,alurtinn changes. See coupon at right 
I, r a annplete list of these low -priced 
Supreme RADIO and TV Manuals. 

Supreme Publications 
Sold by All Leading Parts Jobbers 

COMPLETE RADIO TRAINING 
l'raelirnl Inu-nulp course will (cacti 

)uu how- to repair all radio sets taster and 
better. Newly reprinted 221 lessons cover all 
topics just like other correspondence courses 
selling for hundreds of dollars. Our amaz- 
ing offer permits you to get the course 
complete for only $2.50. nothing else to 
pa). I'se this training to get ahead in 
radio and as your Introduction to TV work. 

HOW TO USE INSTRUMENTS 
Ihrr am lessons that an easy to follow and 

apply to actual repair juts. Well illustrated 
actions on t,.t e,m,ipment, chrult, lignment. 

V.11,. audio, tra,u.i.tot., and , v other topic 
corded to Ire rstu -rt in radio e sir,icing. In- 
elude. !molar.. shnnnnt him., , aye stool ns, 
flea deoiorw,mr., ,eo t .' (ton,. 
1-s,' ou trial at our risk II ieson.,S 

In,e ., Ì nlbn tin. ilo. wde,ial 
L.a alu 1 

nln. 
-, Paid ,shit .. ..... 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILI. 
Radio Diagram Manuals 
Most Often-Needed Series 

1956 Radio Manual. $2.50 
1955RadioManual,only.52 
1954 These annual 

O 19531 RADIO volumes O 1952 l specially priced 1951 
1940 at only 

'9.51 o 
t949 each.... 

-1 1948 

\ 

I THIS GROUP 
1942 1\ ONLY 
1946 

0 1942 
O 1941 

O 1940 
0 1939 EACH 
O 1926.1938 Manual, $750 
O Radio and TV Master Inder, 25c 

* I:u.h Audi,, TV and Radio n rd. rLe, Lod' helow 
and at left. Sa t-fatImi guaranteed tir nun.. 

.\' r Television Servicing Coures, complete....$3. 
Radio Servicing Course tall 21 lessons', ...$2.50 
.\'e,r 1936 Television Service Manual. only....53. 
Early 1955 TV. S3. D. Additional 1955 TV, $3. 

0.1954 TV Manual. S3. 1933 TV Manual. $3. 
1952 Tlovlslon Manual. S3. C 1951 TV, $3. 
1950 Tolevision Manual. $3. 1949 TV, $3. 
194e TV, $3. 1947 TV 5. FM, only S2. 

1 am enclosing S Send postpa.d. 

Send C.O.D. I am enclosing S....deposit. 

Name: 

Addreesn 
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RIP 
PRESENTING THE / 
PINrir. 

PATENTS PEND., 

WRENCHES 
FINEST /DUALITY 

STEEL SHANK 
AND SLEEVE 

o 
BRIGHT PLATED 

FINISH 
o 

STRONG 
PLASTIC HANDLE 

WITH THE EASY "FINGER- CONTROL" 

GRIP AND RELEASE ACTION 
FOR THOSE 

HARD-TO-GET-AT PLACES - 
PUSH SLEEVE TO GRIP NUT 

SIZES 

,;' TO It i 
BY THE MAKERS OF 

THE ORIGINAL 

SP/MT/TF 
WRENCHES 
OVER 150 STYLES 

AND SIZES 

Write for 

4alalogue 

PULL SLEEVE TO RELEASE 

ONE HAND OPERATION- 
GRIPS nuts or bolts of any material 

HOLDS firmly in any position 

TIGHTENS nut or bolt securely 
RELEASES at the pull of the fingers 

7 

ó 

STEVENS WALDEN Inc. 
450 SHREWSBURY STREET - WORCESTER, MASSACHUSETTS 

MAKERS OF WORLD- FAMOUS HAND TOOLS FOR OVER 50 YEARS 

ALL NEW 
BIGGER THAN EVER! 

urcuuOES enaaE uu 

ADIOTELEPHONE 

LICENSE 

MANUAL 

FREE 

ELECTRONICS 
Catalog No. 65 

Here's everything in Industrial 
Electronics, High Fidelity, 

Radio, TV and Amateur 
Equipment Write 

today 

r 

I1iWARI 
ELECTRIC COMPANY 

Mail Order Division ... Dept. R -9 

223 W. Madison St., Chicago 6, Illinois 

4736 W. Century Blvd., Inglewood, Calif. 

150 

PREPARES FOR LICENSE 
EXAMINATION 

Contains 4 elements: 
I. Questions on basic 

law 
II. Basic operating 

practice 
III. Basic radiotele- 

phone 
IV. Advanced rodio- 

telephone 

UP -TO -THE- MINUTE 

$3.75 

SURPLUS RADIO CONVERSION MANUAL. 
VOL. I. Practical conversions. Write for list of 
contents. $2.50' 
SURPLUS RADIO CONVERSION MANUAL 
VOL. II. Companion to Volume I. $2.50' 

RADIO HANDBOOK, GIANT 14TH EDITION. 
A one- volume library of radio information with 
extensive, simplified theory. Detailed how-to - 
build-it data on dozens of items of practical 
rodio equipment $7.50' 
WORLD'S RADIO TUBES (BRANS' VADE 
MECUM). NEW 12TH EDITION. Lists over 
15,000 tubes from every tube making country. 
Printed in 16 languages $5.00' 

BETTER TV RECEPTION (in fringe and low - 
signal areas). SECOND EDITION. The standard 
guide for installation technicians. A popular 
text for TV enthusiasts .. $2.50' 

ANTENNA MANUAL. A practical comprehen- 
sive book an antennas, for everyone interested 
in transmission end reception. Over 300 
pages $3.50' 
Plus any tax Send three cent 

stamp for circular 

BUY FROM YOUR DISTRIBUTOR 
Add l()% on direct moil orders to 

EDITORS and ENGINEERS, Ltd. 
Summerland 2, California 

wire, while supplying 24 -volt power 
over the same line. The unit can also 
be used to connect a 300 -ohm antenna 
to a 72 -ohm line and may be mounted 
directly on the mast under the an- 
tenna. 

The transformer is contained in a 
rust resisting "Indite" weatherproof 

housing and uses a solderless coaxial 
fitting and screw terminals. 

For additional information write to 
the manufacturer for literature on the 
model TO -374. 

FIBERGLAS AUTO AERIAL 
Ward Products Corp., 1148 Euclid 

Ave., Cleveland, Ohio, is producing a 
new Fiberglas auto radio antenna with 
a metallic chrome -like finish. It is 
called the "Silveramic." 

This antenna is completely rust re- 
sistant. It is available in front or rear 
mounts and measures 38 inches in 
height. 

FERRITE CORE COIL 
Vidaire Electronic Mfg. Corp., Lyn- 

brook. N. Y., is manufacturing a new 
variable ferrite -core coil for use as a 
replacement antenna in radio receiv- 

ers, tuners, etc. This adjustable an- 
tenna, the model VL -15, has a "Q" on 
the order of 300. Adjustment can be 
made for peaking with most variable 
capacitors in use for small radios. A 
universal bracket is supplied for sim- 
plified installation. 

TELESCOPING MAST 
Andrew Corp., 363 E. 75th St., Chi- 

cago, Ill., recently introduced a new 
telescoping mast available in 30 -, 50 -, 
and 100 -foot hydraulic or pneumatic 
models. This mast may be used for 
mobile radio, broadcast or microwave 
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survey work; TV broadcast remote 
pickup; and for emergency communi- 
cations. 

The 100 -foot mast may be raised to 
full extended height in 15 minutes. 
The 30 -foot car -top model is operated 
from the vehicle's electrical system. 

ow MISTER . . . 

WONDERFU L! 
,, , 

new, 
exciting 

/AR D 
ii fi/ r a trim 

Additional information is available 
from the manufacturer on request. 

FOUR SET TAP -OFF 
Blonder- Tongue Laboratories, Inc., 

526 -536 North Ave., Westfield, N. J., 
has a new unit furnishing four iso- 
lated TV outlets in a small weather - 
protected box. The model MIT -4 is 
designed for use in community and 
master TV systems. 

Each outlet is isolated by 17 db 
from the line and the line insertion 
loss is .3 db per outlet. The response 
is constant over the full v.h.f. range. 

TRELLIS ANTENNA 
Trio Manufacturing Co., Griggsville, 

Ill., is now offering an antenna that is 
designed to be used as a lawn trellis 

/ 

!al" relP RV NI a'. 
FIBERGLAS 

for TV reception in metropolitan 
areas. The "Ground- Master" is of- 
fered with a complete kit which in- 
cludes a mounting stake, lead -in wire, 
and all necessary hardware. 

ROOF TOWERS 
Rohn Manufacturing Co., 116 Lime- ' stone, Bellevue, Peoria, Ill., announces 

the first two in a full line of roof 
towers for TV antenna installations. 
The models available now are the 
TRT60, five -foot size, and the TRT36, 
the three -foot size. They have a hot - 
dipped galvanized finish. 

AUTO AERIAL 
THE MOST AMAZING NEW DEVELOPMENT 

IN THE AUTO AERIAL INDUSTRY 

WARD again leads the way with another new product. A 
Fiberglas auto aerial with a chrome finish -LOOKS like 
chrome, FEELS like chrome, SOUNDS like chrome and has 
all the revolutionary characteristics of Fiberglas. Proved 
resistant to chemicals and water. 

This finish is not a surface paint, but an exclusive method 
developed only by Ward. 

SILVERAMIC PASSED THESE THREE SEVERE TESTS: 
1. 30 DAYS EXPOSURE to sea water, gasoline, acids, alkalis, 

toluene and ethyl alcohol. 
2. 3000 HOURS of salt spray at 98° F. This is equivalent to 

over 20 YEARS OF DRIVING. 
3. IMPACT RESISTANT to 160 inch -pounds. 

Model TGF -1 CHROME 
38" long-54" lead cable. 
Famous "8- Ball" mounting. 
Individual shipping weight: 
1 lb. List price: $5.95. 

also -Dura-ramie 
IN FULL COLOR ! 

Six complementary colors to mix 

or match -with the same 
fefexible, 

indestructible 
Fiberglas 

YELLOWREDBLUEOREENTANWHITE 

Available in Canada through Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 

WARD 
PRODUCTS CORPORATION 

I1 DIVISION OF THE GABRIEL CO. 

1148 EUCLID AVE. CLEVELAND 15. OHIO 
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Now... "An 

EXTENSION 

SPEAKER 

NEW SLANTING CORNER BAFFLES 
You can now double or even triple 
your Hi -Fi enjoyment for a fraction 
of its original cost! Corner location 
gives these new -type baffles excellent 
Hi -FL tone -not at all like ordinary 
small speakers. 
They sound like big speakers because 
adjacent walls act like extension 
surfaces, thus in effect increasing 
the "air mass." Bass reflex design 
gives added boost to low notes. Best 
of all, their slanting front aims 
sound toward you, avoids distortion 
of off -angle listening. They work 
equally well on floor or ceiling. 
Switch your programs to any room 
in your home: 

o Bedroom 
o Dining Room 

O Workroom, or 
o Porch 

Argos slanting corner baffles are 
made of extra heavy wood, covered 
with thick -ribbed fabric. They hang 
simply, take paint beautifully if de- 
sired. 
Blonde or Mahogany, Same Price. 
SCB -8 (8" speaker) ....List S12.35 
SCB -12 (12" speaker) ...List S17.05 

Ask your !'arts Distributor 
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New dealer and distributor cata- 
logues are also now available on the 

firm's complete line of TV and com- 
munications towers and accessories, as 
well as allied products. 

PATENT AGREEMENTS 
M. D. Ercolino, President of Telrex, 

Inc., Asbury Park, N. J., recently 
made known that his company had 
signed patent license agreements with 
JFD Manufacturing Co., of Brooklyn, 
N. Y., and RMS of the Bronx, N. Y. 
These firms are now licensed under 
Telrex's patent covering the conical 
antenna. 

NEW ANTENNA COMPANY 
Just out is a new line of communi- 

cation and auto antennas manufac- 
tured by Tenatranics, Ltd., 811 Union 
Commerce Bldg., Cleveland 14, Ohio. 
Bob Cull, a former partner of Tenna 
Manufacturing Co., is director of the 
new company, and Julius Fine, for- 
merly sales manager for the Ward 
Products Dirision of the Gabriel Com- 
pany and Ten na Manufacturing Co., 
is sales manager. 

In addition to a complete line of 
quality antennas, the company will 
manufacture and distribute a full line 
of accessories. The line includes both 
regular and heavy -duty communica- 
tions equipment and front. rear, and 
side mount auto antennas. 

TRIPOD TOWER 
The Winegard Co.. 3000 Scotten 

Blvd., Burlington, Ia., is marketing a 

combination tripod tower and antenna 
known as the "Minute- Mount." This 
combination is designed for fringe 

the 
« HAVE ea 

taI.I: IitI;III II 1.1.11 I I I 

CROSLEY 30" TV 
Model E3OCOMU- Mahogany IA Few Blonde) 

Less all tubes 
Deflection Yoke 
and Flyback 

$695° 
F.0 B. Boston 

Size 48" x 46" - Weight 320 lbs. 

BUILT TO SELL FOR $1295. 
VHF AND UHF TUNERS. 

EASILY CONVERTED TO 27'. 
PERFECT FOR SCHOOLS, CLUBS, ETC. 

BRAND NEW IN ORIGINAL CRATES. 

10 SPEAKER. 

ACT NOW! LIMITED SUPPLY 
A few units available 
less power supply 

F.O.B. 
20 °6 required Boston 

with all COD orders 

F4 

For "Do -It- Yourself ', garages, gas stations, 
TV and appliance service, hobby shops, 
bicycle, hot rod, marine repair, etc., etc. 
Operates from 110 VAC - no special wiring 
needed. 
Reaches 6000' F. Operates continuously @ 

50 amps, intermittently @ 125 amps. Will 
weld or cut up to 16 gauge steel. 

Original price $49.50 

Our Price Only $24.50 
GOGGLES INCLUDED Postage Prepaid 

CRAMER ELECTRONICS, INC. 
811 Boylston Street, Boston 16, Mass. 

HANDY 

GIANT 

WELDER 

Say you .,ate it in 

1{%nia !Sit /N NEWS 

WANT A BETTER JOB? BECOME AN 

ELECTRONIC ENGINEER 
ONLY 32 MONTHS TO EARN A BACHELOR OF 

SCIENCE DEGREE IN ELECTRONIC ENGINEERING 
nn. n n,li,i,lual 

al unrn,a. Nonprof t- 
.. .li.I,e,l 20 years. 

APPROVED FOR VETS- ENROLL NOWT 
SEND FOR FREE CATALOG 

PACIFIC STATES UNIVERSITY 
Isle S. Western Ave.. Dept. O. LOS ANGELES, CALIF. 
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area service under conditions of ex- 
tremely high winds. 

The high -gain antenna is furnished 
with a ten -foot non -corrosive all - 
aluminum mast, lead -in wire, seven 
insulators, lightning arrester, ground 
wire, and ground rod. 

REPLACEMENT AUTO AERIAL 
Snyder Manufacturing Co., Phila- 

delphia, Pa., is now producing a 
chrome -plated, 3- section, replacement 
auto antenna staff, the Model RE -8. If 
the old antenna is broken, it is no 
longer necessary to replace it com- 
pletely, merely slip this staff over the 

protruding section of the old antenna, 
as shown here, and tighten the set 
screw. 

This replacement will fit virtually 
every make of antenna. It is 22 inches 
long when collapsed and with the 
three sections extended, it is 56 inches 
high. 

Certified Record Revue 
(Continued from page 64) 

greater sharpness and delineation of the inner 
orchestral details. This was quite unbeliev- 
able and I heard things on the tape that were 
but tenuous hints on the discs. String tone? 
You've never heard anything like this! Even 
in the highest registers of the first violins 
there was no screech, no eardrum piercing 
edginess, rather there was a smoothness only 
previously encountered in the confines of the 
concert hall. The richness of the second 
strings, the mellow throb of the celli, the 
dark sonority of the contrabassi, all were 
vibrantly alive with realism. The contrabassi 
were especially spectacular. Ordinarily even 
on good records and through good hi -fi 
equipment, the bass viols have a sort of 
"voom -voom" sound ... low enough in fre- 
quency to be sure, but without much char- 
acter. Here on the 3- channel stereo, you can 
begin to appreciate the throbbing power they 
generate, and you can perceive the individual 
tones and timbres of each string, you can feel 
the deep resonance, hear the higher harmon- 
ics, detect subtleties and nuances of bowing 
and fingering impossible to hear on a disc. 

With 3- channel stereo, brass sonorities are 
breathtaking. Trumpets have a clean bright- 
ness equalled only by the real thing. And 
with this brightness there is a roundness and 
fullness of tone, a sense of swelling power 
not found on discs or on regular tape either. 
In staccato and other rapid passages, there 
is no blurring or fuzziness whatever . all 
is sharp and incisive. Trombones have their 

September, 1956 

What About Color TV? 
There lias been much talk about Color TV - 
and about whether or not available TV equip- 
ment is suitable for Color TV reception. 
Whatever other conditions prevail -one thing 
is certain .. . 

ALL LAe TV PRODUCTS ARE 

ENGINEERED for COLOR 

Every piece of Blonder- Tongue equipment ever 
built, sold and in use - or ever to be used - is 

designed with color in mind . . . with the flat, 
broad output required for color. 

these products 
include 

DISTRIBUTION AMPLIFIERS 
CONVERTERS 

SIGNAL AMPLIFIERS 

LINE AMPLIFIERS 

BOOSTERS 

MIXER AMPLIFIERS 

. and all B -T impedance matching devices, equal. 

izers, couplers, attenuators, connectors and tap -offs. 

For example: 

The 

2 -SET COUPLER Model TV -42 

is the only type approved by engineers for color 

-with a flat response from 0 to 900 mc. 

Every I Master TV System now in opera- 

tion is designed to meet the exacting demands 
of Color Television ... today and tomorrow. 

Keep abreast of the Latest Developments. Apply 

for your FREE subscription to the B -T BULLETIN. 

Write today, to Dept. OJ -4 

BLONDER -TONGUE LABS., INC. Westfield, New Jersey 

In Canada: Telequipment, London, Ontario 

The largest manufacturer of TV Signal Amplifiers, UHF Converters and Master TV Distribution Systems. 
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Ask For 

Sprague 
By Catalog 

Number 

Know what you're getting ... 
get exactly what you want. 

Don't be vague ... insist on 

Sprague. Use complete radio - 

TV service catalog C-6 10. Write 

Sprague Products Company, 

51 Marshall Street, North 

Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

HI -FI SPECIALS 
Complete Systems 

Properly matched fop quality components 
All fully warranteed 

SYSTEM A only S239.50 complete 
BOGEN DB- 20 --26 Hatt 599.50 Atop. and l'reatop Nrl 
JIM LANSING 15" D 130 ex. 16,00 tended Range speaker....Nel V 

COLLARO RC -54, WITH BASE AND GE 
RPX -052A. COMPLETE WITH 3/4" IN- 
FINITE BAFFLE FOR ABOVE SPEAK- 
ER. ASSEMBLED. untinisbed. Dim: 26" 

x 15" x 19" app. Your I', for changer. 
cart, base and bailie w.l 

$64.09 with system. $239.50 
TOTAL COST 

Shipped prepaid and inured. 

SYSTEM B only S139.50 complete 
BOGEN DB -110. 12 Watt $5995 :n atop. and prenp Net 

GOODMAN AXIOM 8" 23.90 FULL RANGE speaker. Net 

COLLARO RC -54 WITH BASE AND GE 
RPX -050, complete with BAFFLE tor 
above speaker. Only 
655.65 with system. 

TOTAL COST $139.50 
Shipped prepaid and insured. 

COMPLETE LINE OF 

HI -FI COMPONENTS . . . 

WRITE US TODAY 

SOUND MART UNLIMITED, INC. 
63 -03 39th Ave., Woodside 77, N. Y. 
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characteristic blare, but again with a rounder, 
fuller tone, and when they are guttural and 
growl 'way down in the low frequencies, you 
can still perceive the timbre of the instru- 
ment ... it isn't lost in muddy distortion as 
on so many discs. The woodwinds are quite 
extraordinary. The stereo probes extremes of 
the various instruments in a fashion almost 
totally alien to discs and monaural tapes. The 
characteristic breathiness of the flute and pic- 
colo is almost palpable in its liveness and 
realism. Vibrato is noted to a much greater 
extent than on the other media. The clarinet, 
bassoon, oboe, English horn, are heard with 
exceptional purity of tone. 

Returning for a moment to the brass, that 
most difficult of instruments to record -the 
French horn -is heard on stereo as a very 
clean, full -bodied and richly resonant sound. 
Its heroic sound, embellished by the spacious- 
ness of stereo is a thing of unearthly beauty. 
Percussion on 3- channel stereo is best de- 
scribed as awesome. On bass drum not just 
the whump and the thud is heard, but the 
tone as well. More than this, you can feel 
the tremendous power as the sound envelope 
hits you. Tympani are super clean, crisp, and 
precise, and you can feel the tautness of the 
stretched drumskin. It is also a great deal 
easier to discern whether the tympanist is 
using hard or soft mallets or bare sticks. 
Snares, whether gut or wire, are easily dis- 
tinguished, cymbals, gongs, bells, triangles, 
xylophones ... the whole percussion battery 
can be heard with a cleanness and articula- 
tion not possible in anything but 3- channel 
stereo. 

The directionality of the 3- channel stuff 
I heard was fantastic and actually I was sur- 
prised at the degree of superiority over 2- 
channel stereo. With tri- stereo, it was not 
necessary to stay in a more or less circum- 
scribed spot, to obtain the maximum direc- 
tional effect. Positioning oneself right or left 
of the center line naturally threw into focus 
the instruments which prevail on one or the 
other side of the orchestra, yet there was 
little difficulty in perceiving the interplay 
between the various choirs. Best of all . 

the "whole" which is more or less apparent 
in many hi- stereo tapes, was no longer evi- 
dent. In fact this elimination of the center 
"hole" with the third or middle speaker 
seems to have much more significance than 
i would have believed. With the three chan- 
nels no matter where you stand or how un- 
educated your ear, it is completely and in- 
stantly obvious that you are listening to 
stereophonic sound. Probably the most im- 
portant aspect of the third channel, however, 
is not the increased "right -to -left" direction - 
ality that it affords. but that it adds the new 
dimensions of "front -to- back." This is truly 
the crux of the case for 3- channel stereo ... 
the attainment of depth for a true three 
dimensional sound. The third channel is cu- 
mulative in its effects. and the totality adds 
up to the fact that when it is combined with 
two other channels, it is markedly superior 
to the two channels alone. The addition of 
the depth makes the illusion of presence com- 
plete and unless you hear tri- stereo, you 
won't believe the fantastic difference that 
third channel makes in terms of musical 
realism. 

"Tabuh -Tabuhan" came to its triumphant 
conclusion and I was sitting with mouth 
agape when I suddenly woke up and started 
firing questions. IS there any more ... Is this 
just experimental ... etc., etc., ad infinitum! 
Well good people, here is the thing that is 
going to stagger you! Mercury has been re- 
cording 3- channel stereo since the beginning 
of the year and already has built up an im- 
pressive backlog! This is a continuing pro- 
gram and everything Mercury now records 
for disc is also recorded in tri- stereo I WHY 
is Mercury doing this? They are recording 
3- channel stereo with the intent and purpose 

be vague... 

insist 
on 

SPRAGUE 

NORTH ADAMS. MASS. 

REBUILD YOUR 
CARBURETOR - 

IMPROVE ENGINE 
PERFORMANCE! 

Au1NECHANICS 

r. 
4 

NOW PIS 

Eliminate sluggishness. cut down on gas 
consumption by rebuilding the carburetor 
in your car this weekend. A detailed article 
in September AUTO MECHANICS shows 
you how to use convenient carburetor kits 
to better your engine's performance. 
in the same issue: 

HOW TO SOUNDPROOF YOUR CAR 
CAUSES AND CURES OF HARD 
STARTING 
IGNITION TIMING FOR PEAK 
PERFORMANCE 
REAR END REPAIRS 
TOOL UP FOR AN ENGINE JOB 

BUY YOltlt COPY OF SEPTEMBER AUTO 
MECHANICS 

On Sale Now 
at all Newsstands 

Only 35c 
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of releasing recorded tapes for public co;,- 
sumplioltl No, I'm not kidding you ... it's 
a fact !!! 

What repertoire is now available you ask? 
Sad to relate my friends but, at the moment, 
nothing is available. Oh yes, like I said, they 
have tapes all right . that same evening 
I was treated to parts of many works. Dorati 
and the Minneapolis doing the Brahms 
"Third," reviewed in these pages last month. 
the same conductor and orchestra doing 
Tchaikovsky's "Cappricio Italien" which I 

reviewed two months ago, Paul Paray and 
the Detroit Orchestra doing Debussy's "Ibe- 
ria," the same conductor and orchestra in 
new items like Chausson's "Symphony in B 
Flat," and some Wagnerian works, Dorati 
again with Richard Strauss' "Till Eulenspie- 
gel" and there are many others. As you can 
see. I was literally drowned in gorgeous tri- 
stcrco and I can tell you that this ata- the 
hi -fi experience of a lifetime. It was simply 
an overwhelming thing and I hope that be- 
lore too long others will be able to experi- 
ence the same thrills. I said nothing was 
available at the moment and here are the 
whys and wherefores. Remember, I told you 
this material was all on special half -inch tape 
instead of the standard quarter -inch. Reason 
for this, of course, is that the wider tape and 
the extra width Of the gap in the three spe- 
cial heads will afford a better signal -to -noise 
ratio which is important if quiet tape dubs 
are to result. So that's the first reason . 

non- standard tape width. I suppose that if 
some millionaire were to indulge himself with 
a tri- stereo Ampex 300 modified for half -inch 
he might be able to get a stereo tape dub 
from Mercury. 

Quite obviously, if Mercury is to release 
this 3- channel stereo, the economics of the 
matter dictate that 3- channel quarter -inch 
tape will be the medium. Now here is the rub 

the number of 3- channel quarter -inch 
Ampex units that have been produced is quite 
minute. To my knowledge there is but one 
unit on the whole East Coast ! Again it is 

obvious that although Mercury could club 
its half -inch stuff down to one -quarter, this 
machine -to- machine at regular tape speed 
hardly constitutes a method of quantity pro- 
duction. So the problem is really one of du- 
plication. 

I have been given to understand that 
Mercury is trying to work out a feasible 
method of quantity production and if they 
are successful, they hope to be able to release 
some tri- stereo this fall or winter. I might 
add here, that like any new development, 
initial costs will probably be fairly high al- 
though every effort will be made to keep the 
tapes as reasonable as possible. 

By now the thought has probably occurred 
to you that even if the Mercury tapes were 
ten cents each and plentiful as potatoes, they 
wouldn't be much use to you without a tape 
playback machine which could handle 3 -chan- 
nel stereo. And so we have come full circle 
and we are back at the other end of the 
problem. I think everyone will agree that the 
prime problem with 3- channel stereo is tape 
availability. Now that we know at least one 
company is doing something about it. it is 
safe to assume that other companies will soon 
follow suit. So having gotten a good start on 
the tape problem, there is now the question 
of the tape playback and who makes it and 
for how much? I wish I could give you 
more information about this ... for the 
affluent there is of course, Ampex. For Joe 
Doakes, music lover, I cannot give much 
encouragement beyond this ... one com- 
pany, well known for its inexpensive "com- 
ponent -hype" tape machines has gone so far 
as to build prototype 3- channel, !u -inch 
heads. If successful. and there is every rea- 
son to believe they will be, these heads would 
be available with their regular production 
tape mechanisms and s a replacement or 
September, 1956 

prize 
pickup 

Musicians, engineers, and music lovers by the 

thousands are switching to the sensational Hell' 

ESL electrodynamic cartridge. Here is the 

impartial, authoritative report of The Audio 

League, after testing nineteen leading pickups: 

' "The ESL Professional and Concert 

Series are by far the finest phonograph 

reproducing instruments...These were 

unquestionably the smoothest, clean- 

est sounding cartridges tested...For 
sheer naturalness and undistorted ease, 

ESL has no peer."* 

The ESL greatly increases stylus and record life, 

too. Hear the world's most advanced cartridge 

at your dealers. and write for details. 

FOR L I S T E N I N G AT I T S BEST 

Electro -Sonic Laboratories, Inc. 
5 -54 Thirty -sixth Street Long Island City 6, N.Y. 

Soloist Series from $19.95 Concert Series 535.95 Professional Series arm and cartridge $106.50 

AutLorL-eJ,pxraa,.r Nu. 4u. Plow coroaU yat. r, N'us. b-?, ro, e r: & 

No, cuí. nad .Ap"1 u;cl et Tlu .luJm League R.7a.r. 17', O.Bo> :;:,.th. yrm.a. 

N. V., for ihr cemplerc rcdmCnl mnl sa(/rnbr report. 
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INSTITUTE OF 

non -profit organization 

of the high fidelity industry 

Announces 
the first 

Indust ' y -Spo ) Aso i 'ed 

NEW YORK 

HIGH FIDELITY 

SHOW 

at the 
air conditioned 

N. Y. TRADE SHOW BLDG. 
36th St. & 8th Ave., N.Y.C. 

SEPT. 

2T30 
1 9 5 6 
2 P.M. to 10 P.M. 

INSTITUTE OF 

HIGH FIDELITY MANUFACTURERS, INC. 

P.O. Box 284 Mineola, N.Y. 
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addition to heads in existing units. What 
will these units cost? I have no way of 
knowing but the fantastic figure of "under 
$200" has been bandied about and if this 
were to be true, it means that with three of 
the most modest amplifiers and three small 
but reasonable quality speakers a 3- channel 
stereo system could be had for about 400 to 
500 dollars. This still isn't chicken feed I'll 
admit, but I will guarantee to you that it will 
sound better from a musical standpoint than 
the most expensive and elaborate single -chan- 
nel system. So there you have it friends. 

We are on the threshold of fabulous 3 -chan- 
nel stereosound, years earlier than we had any 
right to expect. That there are still problems 
to be solved with both tapes and machines 
is evident, but at least a start has been made 
and if the hi -fi public will get behind the idea 
and show the various manufacturers that 
they are really interested ... you'll see the 
problems cleaned up in short order. I will 
watch the progress on this matter and try 
to keep you well informed. 

As you can see, this important report was 
quite lengthy. but I certainly think it was 
worthwhile. In consequence of its length, we 
won't have much space for reviews so I'll 
make up for it next month with literally no 
introductory yak and as many reviews as we 
can squeeze in the column. 

Equipment used this month. Components 
Corp. turntable; New Weathers viscous 
damped arm, cartridge, and oscillator; Mar- 
ant: audio consolette; 2 -60 watt .McIntosh 
amplifiers; Jensen "Imperial" speaker; Eke - 
tro -Foice "Georgian" speaker; and Ampex 
tape equipment. 

AIn7. (KT 
CONCERTO z`.1-l:i FOR l'1tNO ANI) 

ORCID?s'l'RA 
CONCERTO s20 FOR l'I tNY) AND 

Oli(:IIF.s'l'IiA 
Julius lnatrben. pi:,nist witb Sew Syni- 
phony Orchestra of 1. lun r Iurtrd 
by Peter N1aag. 1. Ion 1.1.1357. RI AA 
curie Priee $3.98. 

Another London contribution to this Mo- 
zart year, this recording is especially welcome 
for the fine version of the "13th Concerto," 
which is not heard very often. Katchen is 
in fine form here with vigorous and well - 
paced readings. His phrasing and dynamic 
shading seem much improved over some of 
his recent work. His tone is quite big, but 
fortunately he avoids excesses like percussive 
harshness. His reading of the "13th Concerto" 
certainly is the best that is presently available. 
In the "20th" he fares less well, being faced 
with such formidable competitors as Serkin, 
Gieseking, and Novaes, all of whom reflect 
considerably more warmth in their traversals 
of the score. However, Katchen has a big ad- 
vantage over all other versions in terms of the 
sound his engineers have afforded him. This 
is typical London "big hall" recording . 

close -up. sharply accented detail coupled with 
big spacious liveness. The piano is very clean 
toned, liquid- smooth and I could not detect 
any wow or flutter. Frequency and dynamics 
arc ultra -wide here and the over -all sound is 
one of compelling realism. 

SCHUBERT 
SYMPHONY #6 

GRIEG 
OVERTURE "IN Al 7l NN" 
OLD NORWEGIAN ROMANCE Q'l'l'II 

VARIATIONS 
Royal l'hilha rtttunic Orchestra conduct- 
ed by Sir TI as Beecham. Angel :íS- 
339. RIAA curve. Price $4.98. 

This is Sir Thomas' first recording to result 
from his new affiliation with Angel. Actual- 
ly, Sir Thomas had been recording for Angel's 
parent company F3!! (Eriti'lr Columbia) for 
many years. but in that complicated re- align- 
ment of recording companies which occurred 
about 3 years ago. he found himself allied 
with the big Phillips combine of Holland who 
released in America through Columbia Rec- 
ords. This was not the most prolific nor 
artistically satisfactory period in the record- 
ing history- of Sir Thomas. In fact. it is more 
than a little lntrrlin whr the areal tal,nt 

CURRENTLY AVAILABLE RCA VICTOR STEREOPHONIC TAPES 

CLASSICAL 
(Price range 510.95- S18.95) 

Chicago Symphony Orchestra, Fritz Reiner conducting 
Beethoven: "Symphony No, 7" ECS /ECSD -I1 
Tchaikovsky: "Piano Concerto No. 1 in B -Flat Minor " ECS -8 /ECSD -8 

(Emil Gilels, pianist) 
Bartok: "Concerto for Orchestra" ECS -9 /ECSD -9 
Mozart: "Symphony No. 41- ("Jupiter") DCS -10 /DCSD -10 

Boston Symphony Orchestra, Charles Munch conducting 
Schubert: "Symphony No. 8" ( "Unfinished ") CCS /CCSD -13 
Brahms: "Symphony No. 2- FCS /FCSD -14 
Chausson: "Poeme," Schubert: "Rondo Capriccio" CCS /CCSD -16 

(David Oistrakh, violinist) 
Berlioz: "Symphonie Fantastique" GCS -6 /GCSD -6 

Beethoven: "Fifth Symphony - ECS -7 /ECSD -7 

Boston Symphony Orchestra. Pierre Monteux conducting 
Debussy: "Nocturnes" CCS /CCSD -12 

Tchaikovsky: "Sixth Symphony" ( "Pathetique ") GCS -5 /CCSD -5 

Boston Pops Orchestra, Arthur Fiedler conducting 
Offenbach: "Gaite Parisienne" ECS /ECSD -15 

POPULAR 
(Price range S6.95- 510.95) 

"Lullaby of Birdland" 
"Belafonte" 
"The One -The Only" 
"So Smooth" 
"Concert Jazz" 
"I Love You" 
"Jaye P. Morgan" 
"Flirtation Walk" 
"Lavalle At Work" 
"Frankie Carle Plays Cole Porter" 
"Mambo Mania" 
"The Immortal Ladies" 
"It's Love" 

(Various) 
(Belafonte) 
(Kay Starr) 
(Perry Como) 
(Sauter- Finegan) 
(Fisher) 
(Jaye P. Morgan) 
(Schumann) 
(Lavalle) 
(Frankie Carle) 
(Prado) 
(Melachrino) 
(Home) 

BP-9 
CP-10 
BP-11 
BP-12 
CP-14 
AP-15 
AP-16 
AP-17 
BP-18 
AP-19 
AP-20 
BP-22 
BP-23 
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of Sir Thomas and his fine orchestra were s" poorly utilized by the 

Phillips group. Well, whatever the reasons, their loss is Angel's gain 

and from what I can understand there is a large and ambitious pro- 
gram of recording all lined up for Sir Thomas and his talented 
aggregation. 

The Schubert "6th" and the little Grieg works on this record are 
generally considered "minor league" repertoire and I suppose many 
people will think it odd that Angel starts its Beecham recordings 
with such material. Actually, this is just the sort of thing that Sir 

Thomas is best noted for ... the championing of little known 
works, and the application of his considerable talent to make the 
material far more interesting than ever before. This is the 7th 

recording of the Schubert to appear in the LP catalogue and except 
for the good Keilberth reading on a Telefunken disc it has no com- 

petition. Sir Thomas gives us a reading that is wholly satisfying. 
His tempi are just, his meticulous phrasing keeps everything clean - 

lined and avoids the ponderosity given it by lesser conductors. And 
while Sir Thomas adheres largely to its classic contours he spices the 
work with his vigorous and good -humored handling of the dynamic 
contrasts of the score. The Grieg works are quite ingratiating, alto- 
gether charming little musical cameos that deserve more frequent 
hearings and certainly justify the loving attention Sir Thomas affords 
them. The sound is quite clean throughout. 

BRAHMS 
SYMPHONY #2 

N.W.D.R. Sympl Orchestra ondue e,l by Harts gel lt- 
Isserstedt. Capitol f18000. RIA: curve Price 83.98. 

This disc is one of Capitol's continuing efforts in European record- 
ing and I must say they are doing a pretty good job. Nothing gen- 
erally spectacular you understand, but good solid, substantial 
musicianship and excellent sound. This Brahms "2nd" is a case in 
point. While Schmidt -Isserstedt may not have the perception on the 
score that is the province of a Toscannini, nor the warmth of con - 
ception of a Van Beinum, he nonetheless puts forth a convincing 
performance, nicely paced, never forcing and allowing the music 
to speak out for itself rather than make it subsidiary to conductorial 
mannerisms. The orchestra is a fine group and with Schmidt - 
lsserstedt as the permanent conductor, he has had the time to mold 
the orchestra into one of the better musical organizations of North- 
ern Europe. Soundwise this has an excellent string tone, generally 
good brass and woodwind, percussion is accurate but somewhat 

(Continued on pace 155) 

Build 
your Own, 

ter 
orateur trans 

ma 
from these 

easy -to- assemble kits! 
0N /Y! 

VIKING 
"ADVENTURER" TRANSMITTER 

Complete to the last detail, the 
Viking "Adventurer" is the ideal 
CW transmitter for the beginning 
amateur . the perfect standby 
transmitter for the experienced ama- 
teur. Effectively TVI suppressed -pro. 
fessional in appearance and design - 
easy to assemble and operate! 50 
watts input -single knob bandswitch. 
ing on 80, 40, 20, 15 and 11 -10 
meters. Packs enough power for 
world -wide radio contacts with lust 
o simple antenna. Wide range pi- 
network output tuning -no antenna 
tuner needed. Kit is furnished corn. 
plete with built -in power supply, 
tubes, cabinet, wiring instructions 
and antenna suggestions. 
Cat. No. 240 -181 -1. Viking "Adven- 
turer" Kit, less crystal, key ..$54.95 

VIKING 
"RANGER" TRANSMITTER 

Tops for operating convenience - 
enough power for world -wide con- 
tacts. Built -in VFO or may be crystal 
controlled. Bandswitching 10 through 
160 meters. 75 watts CW input, 65 
watts phone. Drives most kilowatt 
amplifiers including the Viking Kilo- 
watt. TVI suppressed -easy to build 
-professional in appearance. With 
timed sequence (break -in) keying sys- 
tem. Kit or wired and tested. 

Cat. No. 240 -161 -1. Viking "Rong- 
er" Kit with tubes, less crystals and 
key- $214.50 

Cat. No. 240- 161 -2. Wired $293.00 

For detailed information see your distributor or write to: 

E. F_ Jule zi i ii C: paa».y 
3134 SECOND AVE. S.W., WASECA, MINNESOTA 

September. 1956 

Many years of research and 

development have been spent 

in producing a range of 

Audio Tubes to meet the 

requirements of High Fidelity sound 

reproduction in all respects. This is why MULLARD Audio Tubes are 

accepted in Great Britain as a standard by which others are judged, and 

why leading High Fidelity manufacturers in the United States also 

use MOLLARD tubes in their equipment. 

EL -34- Recognized as the finest high power output 

pentode, up to 100 watts in push -pull. Exceptionally 

linear, requires low input voltage. 

EL -37 -The specialized manufacture of MULLARD high 

fidelity tubes, particularly the EL37, assures balanced 

audio power output. Replaces the 6L6, 5881, KT66 with- 

out circuit changes. 

EL -84 - 9 -pin miniature AF power 

pentode, combining high gain and 

linearity. Up to 18 watts in push -pull. 

Other MULLARD recommended types for equipment and replacement: 

ECC81 1207 ECC83 12AX7 E180 6V4 GZ30 5Z4 

ECC82 12AU7 EF86 6267 GZ34 5U4GA B 

MULLARD TUBES are available at leading audio distributors throughout 
the United States. For detailed technical data and application informa- 
tion, write to 

INTERNATIONAL ELECTRONICS CORP. 
81 Spring Street New York 12, N. Y. t 

NEW YORK 

Mullard 

.4 
DEVELOPED FOR HIGH FIDELITY 
HI-FI SHOW Rooms 423-425 Sept. 2óíh -301h 
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AMERICA'S GREATEST TUNER BUY! 

The Sensational 

o FM TUNER 
Amazing $ 95* 
Value ... wolnt 

Model T.160 

Compare its performance with high priced tuners 

PROVIDES ENDLESS HOURS OF STATIC -FREE 

AND DRIFT-FREE FM LISTENING PLEASURE 

The perfect addition to any HI -FI system, 
TV set, phonograph or tope recorder! 

Frequency Range: 88 -108 Mc. 
Selectivity: 200 Kc at 3 db points. 
Audio Frequency Response: 
20 cps to 20,000 cps. 

Sensitivity: 4 microvolts 
for 20 db quieting. 
Coaxial Tuner: Exclusive Granco 
feature assures drift -free reception. 

'Price slightly higher 
in West and South 

Hum Level: 70 db below 1 volt. 

Maximum Audio Output: 2 volts. 

Antenna Input: 300 ohms 
built -in line cord antenna. 

Overall Dimensions: 
7" w. x 5" h. x 41." d. 

ASK YOUR DEALER FOR A DEMONSTRATION 
See and hear Granco's FM and FM -AM table rodios 
and high fidelity radio -phonograph combinations 

or 

for nome of your nearest dealer, write 

GRANCO PRODUCTS, INC. 
36.07 20th Ave., Long Island City 5, N. Y. 

World's only monulacfu er specializing in FM 

NOW.. with 

GEAR BEAM'S 

umbrella- 

type 
fold open 

assembly! 

HI -FI ANTENNAS 

TO SOLVE ANY 

FM RECEPTION 

PROBLEM! 

SONIC-TONE 
Model DBFM provides highest 
gain FM reception up to 150 miles. 
Blocks reflected (distorted) signals 
from reaching tuners. Individually 
boxed, shipping weight 8 lbs. Each, 
524.95. 

OMNI- DIRECTIONAL DIPOLE 
Model FM44. Perfect 360' Polar 
pattern provides peak reception 
from any direction up to 35 miles. 
No rotation required. Individuolly 
boxed, shipping weight 3 lbs. Each, 
$8.95. 

DIPOLE with REFLECTOR 
Model DR has quarter wow 
spaced reflector which provides 
broad, even entire over entire FM 
band. Undistorted reception up to 
50 miles. Individually boxed, ship- 
ping weight 3 lbs. Euch,S7.95. 

AVAILABLE IN COMPLETE KITS! 
Kits contain antenna plus all hardware, 5 ft. most and 
lead -in wire for a complete installation. Order kits by 
these model numbers. 

D8FMK each, 529.95 
FM44K .6. 513.95 
FMDRK each, $12.95 

TERMS: 25% deposit required en colt. order. 
All merchandise guaranteed. F.O.B. Reseda. Calif. 

DEALERSHIPS AVAILABLE 

HI -FI sound co. 
7810 CORBIN AVENUE RESEDA,CALIFORNIA 
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This scope 
teutional 
sheep and 
or wohbulator. 
The merry,/ 
dustry. 
''ropes 
kit. 

SIZE: 

All tented. 
condition. 
A coplete 
for less 
hip by 

TELESCOPING 
on both 
length. 
ble steel 
mobile. 
-Sett -Rohl 

OSCILLOSCOPE 
Model 830 

Mfd. for U.S. 
is combination of a highly 

3" osrillucraph, with u thviatHm 
a .synchronized >we.p fremmency 

Operates front 115VA1' 
instrument for senior. labs, 

experimenter. All features of high 
available to you at less than the 

10" x 7I/4" x 14" 
wt. 23 lbs. 
All in perfect operating 

All rigid 
e with lntructlnn Mot 

than the price of kit. age 
express.) 

MAST SECTION. ?IS -. 
ends to permit telenruping to 

Facts rod is 1 ureter I::st.",. 
with brass ends. Unlimited 

verticals. god. lIarus. etc 6 
only in lt, 01 r 

NAVY 
efficient con - 

linear 
modulator 

-60 eyelets. 

schools, in- 
priced lab 
prier of s 

$Y9.9S 
tamptete 
F.O.. 
N. Y. 

3. Thready. 
any desI,d 

sturdy flexi- 
lo-i bi:n e.- 

OR $2.75 
COMMAND SERIES IN STOCK 

Beers. All Excellent Condition. All with tubes and 
Crystals. 
3.6 MC- Itlark Wrinkle Finish $6.95 
6.9 MC- lilaek wrinkle Finish 6.95 
TRANSMITTERS ALL EXCELLENT COND ALL 

WITH TUBES AND CRYSTAL 
2.1.3 Me. Black wrinkle Finish $5.95 
4.5.3 Mc. Black Wrinkle Finish 5.95 
7.9.1 Mc. 6.95 

3 -7 Mc. Mark Wrinkle Finish $6.95 S.S.B. These Brand Sew 

SPECIAL 
Itt'.459. 5.4 -7 Me Hai.miner. used rondirion. 
Perfect for conversion to $SIt at an 2 for $5.00 all time low 

SPECIAL 
T -19 (11(7696) :I-4 SR' \y1'1'ß. Exc. Cond. ![ck[ 
S0 meters etch 4í 7J 
2 for $10.00 

MODULATION XFORMER. 20 watt. 511d. 
or TUS transmit ,'r. Staneor 95.010. Also 

used as 1:1 Isolation line oltage S 1.95 
FILA XFORMER. 24v, 1.:.:k, Compact FD 
ali surpht, gear 
FILA XFORMER 5VCT. 12A, new 2..95 
TUBE TUBE TYPE 1625 I581E rie,sl -Dozen 2.25 
VIBRAPACK PE 104 -t:xr, tond 4.95 
WESTON ANALYZER 772. Nue. tond 39.95 
ANTENNA RELAY. beer 1077 -AItF DI'DT. 
reratine 19,111. -new-boxed-worth SI2.0's-rari. 1.95 

REX RADIO SUPPLY Ñ Wartlaandt St. 
Y. 

subdued. Over -all frequency and dynamic 
range is fairly wide, but cannot be favorably 
compared with Capitol's domestic recordings. 
For fanciers of Brahms with a stronger Ger- 
manic flavor and less Viennese gemutlichkeit, 
this is for them. 

MOZART 
A MUSICAL JOKE 
DIVERTIMENTO #11 

NBC STmphony Orchestra conducted by 
Fritz Reiner. Victor LM1952. RIAA 
curve. Price $3.98. 

Mozart and more Mozart ! Happily, this 
disc is not a senseless duplication as so many 
of the Mozart year releases have been. Reiner 
has always had a convincing way with Mo- 
zart and this disc is no exception. The hilar- 
ious "Musical Joke" here receives the best 
performance now on records, complete with 
"wrong notes, off -keys and flats "! The de- 
lightful "Divertimento #11" is splendidly 
performed by the crackerjack musicians of 
Toscanini's old orchestra and is especially 
welcome since the old Mercury recording is 
being deleted from the LP catalogue, leaving 
only the Casals Festival Orchestra perform- 
ance which is only adequate compared to 
Reiner's and which soundwise is a pale shad- 
ow beside this resplendent recording. Highly 
recommended. 

COLIN McPHEE 
TABUH -TABUHAN 

CARTER 
THE MINOTAUR 

Eastman Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
MG50103. RIAA curve. Price $3.98. 

I heard the disc recording of "Tabuh - 
Tabuhan" before I heard the work in its 
3- channel stereophonic form. I was much 
impressed with the score and remember mus- 
ing to myself how sensational this would 
sound in the stereo medium . little know- 
ing that about 10 days later I was to get my 
wish ! Tabuh is a Balinese word literally 
meaning "to strike, or beat ... as on a 
drum." With the native Balinese Gamelan 
orchestra which is almost wholly percussion 
McPhee derived this fascinating score and 
quite rightly subtitled it a "Toccata for Or- 
chestra." In three movements, the beginning 
Ostinatos and the Finale are widely scored for 
an amazing array of exotic percussion instru- 
ments including two specially pitched Balinese 
gongs, and Balinese cymbals. With all this 
formidable array of percussion the work is 
still quite melodic and the opening phrases 
are very beautiful. But for the hi -fi fan quest- 
ing for something new, different, and spec- 
tacular, the Finale will give forth hi -fi pyro- 
technics to delight the ear of all such seekers 
of the slam bam and bing -bang! The scor- 
ing in the Finale calls for frenzied work 
by the orchestra as a whole and by the 
percussionists in particular. With two pianos, 
marimba, xylophone, celeste, the various 
gongs and cymbals, the bass drum, triangles 
and even sandpaper, going full blast, the 
effect has to be heard to be believed! A very 
contrasty work, the dynamic range involved 
is tremendous and is one of those recordings 
that requires a little experimenting before you 
casually turn up your amplifier gain! The 
"Minotaur" on the flip side of the disc is an 
interesting ballet score, if somewhat atonal 
at times. A provocative and stimulating score, 
it has moments of great intensity but nowhere 
does it equal the orchestral tour -de -force of 
"Tabuh-Tabuhan." Both works are per- 
formed with great vigor by Dr. Hanson and 
his splendid orchestra and in terms of over- 
all sound must rank with among the finest 
recordings by Mercury. Believe me, when I 
listened to this disc after I heard the music 
on the 3- channel stereo, and it was still im- 
pressive ... it's got to be good! - 
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PRACTICE CODE TAPE SETS 
INKED PAPER TAPES -For Code practice and train- 
ing -for Radio Operators, Hams, Amateurs, Beginners, 
and Telegraphers. 15 lessons to a set on 16mm 400 ft. 
reels that can be reproduced on TG -34A and TG -10 
Keyers. Set of 15 Reels In 
wood case $18.95 

TG-34A KEYER: 
Pictured at left- Automatic unit for reproducing audi- 
ble code practice signals previously recorded In Ink 
on paper tapes -complete with speaker and phone lack 

plugging in headset. Variable speed motor control 
to 25 WPM. keying oscillator for use with hand key- 
Complete portable unit with Tubes and 

- -- Manual NEW: $16 95 

CLASSIFIED ITEMS: 
BC -212G AmpliSer-2/6C5 tubes NEW: 5 1.95 
BC.216 Amplifier-6F7 & 39/44 USED: 1.50 
BC229/429 Receiver- 2500.7700 KC w /CHs. U: 6.95 
BC -230 Transmitter -2500 -7700 KC w Coils. -U: 8.95 
BC -347 Amplifier -I 6F8G tube... N: 83.95: U: 1.95 
BC357 Beacon Rec.-75 MC N: 84.95; U: 2.95 
BC -367 Amplifier -2/6V6 tubes N: 84.95; U: 2.95 
BC -375 Transmitter Used: 29.95 
Tuning Units f /BC -375: TU- S6.7 -8.9- 1026. 

U: Ea. 3.95 
Cables 1 /BC- 375 /BC -191. PL -61. 64 or 59. 

each end: Ea. 2.75 
BC -442 Antenna Relay Box- w /Cond. New: 2.95 
BC -463 Trans.: 67.74 MC. 20 Watt. 16 Tubes.U: 16.95 
BC603 Receiver FM- 20.28MC Used: 29.95 
BC-604 Trans.: FM -30 Watt. 20.28 MC Used: 19.95 
BC -500 Trans. & Rec.:25 Watt. 20-28 MC. New: 5:!50 
BC -817 Receiver Only. 30.40 MC w /Dyn Used: 24.95 
BC -654 Transceiver: 3800 to 5800 KC Used: 34.95 
BC -709 Amplifier- Battery Operated New: 1.95 
BC-745 Transceiver: 3 to fi MC Used: 14.95 
BC -924 Trans. FM -30 Watt. 27.38.9 MC New: 24.95 
BC -966 IFF- 160.211 MC. 13 tubes Used: 5.95 
BC -1158 Trans.: 50 Watt. 53.3-95 MC New: 39.95 
RM -12 Radio -Telephone, Remote Control Used: 19,95 
RM13 Telephone, Remote Control. N: $24 95: U: 19.95 
R61-21 Remote Control Box for BC669 4.95 
SCR625 Mine Detector -Reconditioned 39.95 

SCR522 Transceiver: 100 -156 MC.... Used: $34.95 
Rec. Chassis only w /Tubes: 19.95 

Less Tubes: 9.95 
Trans. Chassis only w /Tubes: 22.30 

Less Tubes: 9.95 
Schematic & Conversion Information only.. 2.511 

ID- 60 /APA -10 Panoramic Oscilloseooe....Now: 49.5 
TRY Transceiver: 20.80 MC. 4 Bands. w /Tobes.U: 19.0 
RI /ARR.! Receiver- Converts to 2 or 6 Meters.. 2.9 
RT7 /APNI Altimeter -140 MC Used: 9.9 
RT34 /APS13 Transcvr. Comp. less tobes...U: 3.9 
R- 74 /CRW2 Receiver -53 -88 MC-6 Tubes..N: 9.9 
TG.34A Keyer: 115/230 V 50 -60 cy. w /Tubes.N: 16.95 
TG -10 Keyer: Complete w Tubes Tested U: 14.9 
T121 Transmitter -3.4 MC with Coder 7.9, 
Range Beam Filter. Navy Type $1.95: FL -8 Used: 1.4 
EE8 Field Telephones- Checked Used: 14.9 
1iD72 Portable 12 Line Switchboard Used: 315.9' 
Sound Powered Head & Chest Set -Checked.... 3.91 
Sound Powered Head & Handset ?/Mark II.Used: 2.9 
CD -874 Cord -f. 14S- 30-Low Imp.. w /PL -55.U: .5 
CD515 Cable for OC669 2.75 
CD -605 Cord- F /HS -30 -High Imp. w /PL54.N: .79 
CD -307 Cord- w /PL55 & 1K -26 U: .59 
CD.318 Cord-1 /PL-68. 1K -48. & SW- I41, Ú: .A!I 
GN -45 Handerank Generator w /Lens & Seat. . 9.95 
R4 /ARR 2 Rrreiver- 231 -258 MC. w /Tubes.U: 4,1!5 

TS -9 Handset w /Switch -No Plugs.N: $5.91. -U: S 3.95 
TS13 Handset w /Switch. PL -68 & PL55.Used: 5.95 
TS15 Handset w /Switch. PL -68 & PL- 55.New: 7.115 
T17 Microphone -Used. Checked 3.95 
HS -30 Headset -Hearing Aid Typo -L.N 1.50 

DYNAMOTORS & GENERATORS: 
INPUT OUTPUT: STOCK 
VOLTS: VOLTS: MA. No. 
12 VDC 220 80 0M -34 $2.95 8 4.95 
12 625 225 DM35 9!9!5 12.1/5 
12 230 90 PE -133 4.95 6.95 
12 or 24 540 450 DA-I2 14,95 
12 or 24 230 100 DA -I1 5.95 
14 220 70 DM -24 4.05 7.95 
14 1030 260 

515 215 DM -42 4.05 
14 375 150 BD -83 3.95 
14 VDC 330 150 00 -87 3.95 
14 250 50 0M -25 11.95 

14 1000 350 BD-77 14.95 
24 250 60 PE -86 
28 1000 350 PE-73 9.95 
12 to 24 VDC PM Dynamotor -Supplies 24 VDC 2 A. 
from 12 VDC. also 500 V 50 MA. qy 6 VDC will sup - 

ly S 
VDC & 250 V 50 MA. New:$4.95 

PRICES: 
USED: NEW: 

9.95 
4.95 
5.95 
9.95 

29.95 
8.95 

NOW- OPERATE BEACON 
RECEIVER FROM 12 VOLT 

BC- 1206CM BEACON RE- 
CEIVER: 200 -400 KC. 5 

Tubes. 135 KC IF, operates 
from 24 VDC - $9.95 New 117 

Used $5.95 
For 12 Volt operation. use 
this PM DYNAMOTOR -12 
VDC input. output 24 VOC. 
Size: 21/, x 4' x QAY r95 r Dyn Only: s 
Combination: New BC -1206 & Dynamotor 

BC -1158 TRANS. & MODULATOR: 
Frequency coverage 53.3 to 95 MC. 50 Watt. RF 
Doubler, Amplifier. and Modulator Sections. using 
4/815 and 10/12SM7 Tubes. Can be converted to 
2.6.10 or 20 Meters. Complete with Tubes. Meter. 

BlOWef. NEW: $39.95 Used: $29.95 
WRITE US YOUR REQUIREMENTS: 

Whatever your needs in Generators. Blowers. Inverters. 
Motors, etc -write us. Chances are we have It! 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

HI -FI AMP. KIT 
Complete 6 tube -10 watt 
amplifier. Push -pull 
beam power output, 
built -in pre -amp. 5 posi- 
tion selzctor switch, 3 
position record equaliza- 
tion, LP, RIAA, Eur. Re- 
sponse 1/2 db. 20. 20,000 
cps. Output 10 watts at 
less than 2% IM. low 
noise level and harmonic 
distortion. ;21,50 
Every It complete with 
28 page dully illustrated 
instruction and suembly 

vol. Cover and legs 
optional. 

HI -FI AM -FM TUNER KIT 
Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv. 
ity. Distortion less than 
1%. Sensitivity is S uy 
for 30 db quieting on 
FM, 25 uv AM. Armstrong 
FM Circuit with limiter. 
Foster -Seeley Discrimi- 
nator. 20-20,000 cps re- 
sponse. Full AFC control - no drift. Easy assem- 
bly. $21.95 
Write for FREE catalog 
and name of nearest 
dealer carrying these re 
morkable units. 

QUALITY -ELECTRONICS 
319 Church St. Dept. T9 New York 13. N. Y. 

September, 1956 

110 V. POWER SUPPLY 
For Army or Navy COMM. RECEIVERS: 

Just Plug In-And Turn 
On . . . That's AIII 
Completely assemb led led 

Bch eliminates c -3 of let fr 
e 

with 
conversion 

454-455.946 o any other 
Ses reeuir. 119 24 V O t 

and 250 V (3 50 MA. 
os °4 -unen Speaker. volume 
antrol with on -Of 
nd C W Switch. Complete 

with Cord ad Plug to ht 

rear of r ver. Gra. 

Brand 1NEW -Price 
8 Iba. 

Only: $18.95 

COMMAND EQUIPMENT: 
(NAVY -274) USED: NEW: 

520 -1500 KC Receiver +14.95 19.:!7 
1.5 -3.0 MC Receiver 9.93 
6 -9 MC Receiver 4,95 
100 -156 MC Receiver (R -28) 10.15 
2.1 -3 MC Transmitter 5.95 7.95 
3-4 MC Transmitter 6.95 
4 -5.3 MC Transmitter 4.95 
7 -9 MC Transmitter 4.95 7.95 
100 -156 MC Transmitter 14,95 
BC -458 Modulator 2.95 

METERS: 
WESTON AC AMMETER: 

(Pictured) In portable leather case, 
with Test Leads. 2' /a ", 0.15 

Vil 
$5195 

AC and 0.3 AC Seale .7 

DC AMMETER HOYT: In portable 
metal case. with Test Leads. 451 ". Fan 
Mirrored Scale 0 -IS ADC $4.95 
DB METER -10 to Plus 6. Westinghouse 3' 
NC -35 Imp. 600 ohms '5' 1000 cycle 
0.1 MA Weston 506: 2' /a" Rd. 
0 -3 RF AMMETER IS -128: 2'/" Rd NEW: 
0.8 Amp RF w Thermocouple 18.89: 21/1- Rd... I 
0.15 ACDC -21/4" Rd.: IS -122 4.' 
0.500 MA DC -21/2- Rd.: IS -22 4.0. 
0.150 V. 60 cycle: Simpson: 3'.'a" Rd 3.95 
0.250 MA OC- Delur. 3" SO 3.95 
OUTPUT -5 Ranges. 4000 ohm Imp- -Used 4.95 

TRANSFORMERS- 
115 V. 60 CYCLE PRI.: 

600 VCT/100 MA-6,3 V/5 A.: 5 V/3 A. 84.9.5 
MA-6.3 350 VCT 40 MA,3 V/2.4 A.; 6.3 V/.6 1.75 

13110 VC/350 MA-5 inches Si. 6.95 
700 VCT/150 MA-5 V 3 A.; 6.3 V/4.5 A. CSD 3.95 
2500 V ,015 A.: 2.5 V. 175 A.; 6.3 V/.6 A. 5.95 
1890 V/12.6 MA-Tapped 2.5 V 2 A. 
1100 V/80 MA-7,5 VCT/3.25 A. 595 
720 VCT/50 MA-6.3V/2.5 A--SV/2 A. 2.50 
662 VCT/IIO MA-6.3V/2 A-5V/2 A 3.95 
800 VCT 300 MA-126V/10 A-SV/3 A Q95 
16 Volt 35 Amp. 115/230....814.95: 24V-1 Amp 1.311 
9 Volt CT-35 Amp,-Tapped 4,5 V. 7.95 
12 Volt-Two separate i dinos-1 amp ach 5.95 
5 V 2 A.: 5 V/2 A.: 5 V 2 A , ; & 5 V ó A, 2. :1.5 
600-0600 VAC( 200 MA. 12.5 V. 2 A.: 12.5 V. 

a 2 A.; 5 V. d 3 A,-rH-108-Price 5.95 
250-0.250 VAC-50 MA. 24 V. I A,: and 6.3 V. 

I A.-4:H109-Prire 4.95 

Choke -12.5 Hy /100 MA 11.95 
Choke -B Hy /150 MA -200 Ohm -Open Frame 1.25 
Choke -5 Hy /I50 MA -85 Ohm 1,50 
Choke -10 Hy /250 MA -240' x 2' x 3' Potted,, 4,95 
Choke -S Hy /400 MA-l' a" x 4' x 55, 4.95 
18.4 Hy. I Amp 100 Ohm -7?, It 595' x 611e 6.95 

Address Dept. RN $5.00 Order Minimum. 25;'e 
Deposit on C.O.D.'s Prices are F.O.B. Ulna. Ohio 

Airex, the Electronics Supermarket, Now Introduces the All -New 
Complete Hi -Fi Unit . . . where utmost in compactness is desired 

s.,,>weEm 

MO sss 

"The Miniature 
MAESTRO" 

The smallest, complete Hi -Fi 
System on the market. An- 
other "AIRE% FIRST" with True 
Hi- Fidelity Reproduction! 

COMPONENTS include the 

I 

r' Il,,rrnm r ord., 
I ASI I tiler tool Ito watt 
-Pepe F9! circuit with AFC. Sensitivity 

dh. ter] in al sensitivity 

1 t 

lor go 20 m r... i 

FREQUENCY RESPONSE on Fat 211.211,511d r 
du.. Aal :t du 20.5110n Cps, 51um level -00 sil 

5 

output III waits at :1 r I51, Peak 15 watt.. lt. 
.1100 cps I dl., Damping factor of 0.2 1 

rumble niter. Hass a Tri -hh control. 3 Iu.sltirn 
ness contour. :1 positions of eoualisatlon. 3 1 

speaker selector. 
SPEAKER es the Stromtierg- Carlson iii FI to h 
the hill r of the :,mplllier , the 1t.8 
net will handle the full output of the am :dicier with 
out distorum,. 
CHANCIER in the Imported 3 mooed Engll.h 51onare9 
with a 4 lade . Intermix feature. ant aulumat 
shutoff at the last record . . and GE RI'r 05 
relucta,nce cartridge. w11h dual needles. rit 
brun,- out full r of the recordings. 
CAST n 

range 
dut, and compact. mitered and 

glued , 

in 
Size 301st." wide. 15" deep. In 

ugh, lea le"ys. A regular $250.00 valu,. now fea 

$174.95 Unfinished complete. 
5184.95 In Xlatereany or Blonde Pies e. hoer 

I .r 1 tam resistant. wrought Iron Legs. extra 

Deposit of 20 -, must accompany ardor. Dolan, 

A:REX RADIO CORP. 
64 Cortlandt St., New York 7. N. Y. 
Phone - .. COrtlandt 7 -2137 
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Here's 
component 
convenience 

in 
High Fidelity 

`189.'° 
slightly higher 

West of Rockies 

HF -41 
All Components 
in One Enclosure 

FM -AM Tuner 

Phono & Tape Preamp 

20 -watt Amplifier 

Ready to use with any speaker system 
s-sfss--- IMP 

PILOT RADIO CORP. Dept. XJ-4 
37 -06 36th St., L.I.C. 1, N.Y. 
Please send complete details about the 
new HF -41. 

NAME 

ADDRESS ._ 

CITY ZONE STATE 
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1956 NEW YORK HI -FI SHOW 
(September 27-30) 

TE Institute of High Fidelity 
Manufacturers, Inc. will sponsor 

a gigantic high -fidelity equipment 
show in New York. September 27th 
through 30th (Thursday- Sunday 1. 

The affair will be held at the New 
York Trade Show Building, 8th 
Avenue and West 35th Street in 
New York City. 

The 1956 convention of the Audio 
Engineering Society will be held 
concurrently and in conjunction 
with the Show. An extensive pro- 
gram of technical papers has been 
planned for the AES convention. 
Topics to be covered will include 
magnetic recording and reproduc- 
tion, disc recording and reproduc- 
tion, transistor application prob- 
lems, audio systems and compo- 

Acoustic Research. Inc. 
Cambridge, Mass. 

Aero Products 
Philadelphia. Pa. 

vents, home music system design, 
loudspeakers, audio standards, and 
measurement methods. The Soci- 
ety's annual banquet and presenta- 
tion of awards will he held the eve- 
ning of September 27th. 

At the time this issue of the mag- 
azine went to press, the audio firms 
listed below had indicated that they 
would participate in the event. 
Each of the exhibitors will have its 
latest audio gear on display. A com- 
prehensive tour of the Show will 
enable the audiophile to hear and 
compare all of the latest models of 
amplifiers, preamps, record and 
tape playing equipment, etc. 

The Show will be open to the pub- 
lic at an admission charge of 50 
cents. 

DIRECTORY OF EXHIBITORS 

Apparatus Development Co. 
Wethersfield, Conn. 

Audiocom. Inc. 
(Audiocraft. Hi- Fidelity 

Magazines) 
Great Barrington, Mass. 

Altec Lansing Corp. 
New York, N.Y. 

AMI, Inc. 
Grand Rapids, Mich. 

Audak Co. 
New York, N.Y. 

Audio Devices, Inc. 
New York. N.Y. 

Audiogersh Corp. 
New York. N.Y. 

Audio Magazine 
Mineola, N.Y. 

A -V Tape Libraries, Inc. 
New York. N.Y. 

Barker Sales Co. 
(Beam Instrumenta) 

Ridgefield, N.J. 

Bell Sound Systems, Inc. 
Columbus. Ohio 

Boric nt Concertons 
Los Angeles, Calif. 

Bogen, David. Co., Inc. 
New York, N.Y. 

Bozak, The R. T. Sales Co. 
Darien. Conn. 

British Industries Corp. 
Port washington. N.Y. 

Brociner Electronics 
New York, N.Y. 

Cabinart 
Brooklyn. N.Y. 

Electro- Voice, Inc. 
Buchanan, Mich. 

EMI (Capitol Records) 
New York, N. Y. 

Ercona Corp 
New York. N.Y. 

Fairchild Recording Equip. 
Whitestone, N.Y. 

Fenton Co. 
New York. N.Y. 

Fisher Radio Corp. 
Long Island City. N.Y. 

General Electric Co. 
Syracuse, N.Y. 

Gernsback Publications 
New York, N.Y. 

Gray Research 6 Dev. Co. 
Manchester, Conn. 

Harmon -Kardon. Inc. 
Westbury, N.Y. 

International Electronics 
Corp. 

New York. New York 

Jensen Mfg. Co. 
Chicago. Ill. 

Klipsch 6 Assoc. 
Hope, Ark. 

Laboratory of Electronic 
Engineering. Inc. 

Washington. D.C. 

Lansing, James B. Sound 
Los Angeles. Calif. 

Maroni: Co. 
Long Island City, N.Y. 

National Company. Inc. 
Malden, Mass. 

Corp. Neshaminy Electronic Corp. 
Neshaminy, Pa. 

Colbert Labs 
Jamaica, New York 

Dauntless International 
New York, N.Y. 

DeJur -Amsco 
Long Island City, N.Y. 

Dyna Co. 
Philadelphia. Pa. 

Electro -Sonic Labs. Inc. 
Long Island City, N.Y. 

Orradio Industries, Inc. 
Opelika. Ala. 

Ortho -Sonic Instruments 
New Rochelle, N.Y. 

Pentron Corp. 
Chicago. Ill. 

Pickering 6 Co., Inc. 
Oceanside, N.Y. 

Pilot Radio Corp. 
Long Island City, N.Y. 

POPULAR ELECTRONICS 
New York, N.Y. 

Precision Electronics, Inc. 
Franklin Park, Ill. 

Presto Recording Corp. 
Paramus, N.J. 

Bacon Electric Co.. Inc. 
New York, N.Y. 

RADIO 6 TELEVISION NEWS 
New York, N.Y. 

Rauland-Borg Corp. 
Chicago, Ill. 

Reeves Soundcrall Corp. 
New York, N.Y. 

Rek -O -Kut Co. 
Long Island City. N.Y. 

Rider. John F. Pub.. Inc. 
New York. N.Y. 

Rockbar Corp. 
Mamaroneck. N.Y. 

Ronetle Sales Corp. 
New York. N.Y. 

Schober Organ Corp. 
New York, N.Y. 

Scott, Hermon Mosmer, Inc. 
Cambridge, Mass. 

Sherwood Electr. Labs, Inc. 
Chicago, Ill. 

Simpson, Mark Mfg. Co., Inc. 
Long Island City, N.Y. 

Sonotape Corp. 
New York. N.Y. 

Sonotone Corp. 
Elmsford, N.Y. 

Stephens Mfg. Co. 
Culver City. Calif. 

Tandberg 
New York, New York 

Tannoy (America) Ltd. 
New York. N.Y. 

Tetrad Co., Inc. 
Yonkers. N.Y. 

Thorens Co. 
New Hyde Park, N.Y. 

United Audio Products 
New York. N.Y. 

University Loudspeakers 
White Plains, N.Y. 

Westminster Recording Co. 
New York, N.Y. 

WQXR 
New York, New York 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Keep Your Customers 
(Continued from page 59) 

and should invest in a new one. He 
will respect your opinion more than 
that of a salesman. Do not abuse your 
position as an expert to high pressure 
someone into either an unwise repair 
or an unnecessary purchase of a new 
set. 

"Another problem encountered is 
that of children collecting around you 
and getting in the way. Such a mo- 
ment calls for extreme tact, especially 
if the mother is present. Begin by 
pointing out that her little ones may 
be seriously hurt -not that they are 
bothering you; the psychology here is 
obvious. If you are left alone with the 
children, put them to work. Ask them 
in a very serious voice if they will sit 
across the room and let you know the 
moment the picture comes back. 

"You'll be surprised how anxious 
they'll be in some cases to do your 
bidding if they really feel they are 
helping you. Another method for keep- 
ing small children out of your way is 
to bring out small candies and offer 
them to all present in return for their 
good behavior. A small, sanitary bag 
of gum drops in your tool kit can be a 
good investment in peace of mind. 

"In the case of pets that insist on 
licking your nose at crucial moments, 
you can again point out to the owner 
the danger to their pet. The over - 
friendly animal will always be taken 
to another room. Under no circum- 
stances even suggest that you are be- 
ing bothered by their animal." 

The job completed, the technician 
will carefully place everything back 
into its original position in the room. 
The professional technician will use 
printed service forms on which he will 
list all of the tubes and any other 
parts that were necessary to complete 
the job. 

The use of printed service order 
forms gives a business -like. profes- 
sional touch to the transaction. Some 
companies have the customer sign a 
service order form before the techni- 
cian starts to work on the set. This 
procedure is legally correct and psy- 
chologically sound for it immediately 
establishes the service call as a C.O.D. 
business transaction. If the term 
C.O.D. is prominently shown on the 
face of the order, the customer is less 
likely to ask to have it charged when 
the work is completed. Most service 
technicians have the customer sign the 
work order again after the job is com- 
pleted as evidence of satisfaction with 
the work done. 

Many technicians have found it to 
he a good follow- through on customer 
relations to ask permission to phone 
their headquarters after the work is 
completed and money collected. People 
like to feel that they patronize busy, 
successful businesses and an apparent 
demand for service indicated by the 
calls jotted down by the technician 
will have a good psychological effect. 

One shop owner, who preferred to 
September. 1956 

Sonotone's 2 -model line 
simplifies 

cartridge replacement! 

JUST 2 SONOTONES (IP, 2T) 

TAKE THE PLACE OF... 

UP TO 12 MODELS IN OTHER 

CARTRIDGE LINES! 

You finish jobs faster, please customers more, 
when you standardize on Sonotone Ceramics 

Why juggle a handful of different cartridges, when it's so much easier and 
faster to stick to just tu'o! Sonotone single -needle 1P and turnover type 
2T are all you need for over 90 of quality replacement jobs. 

These two Sonotone cartridges fit practically any arm. They're quick 
to install. And remember, Sonotone cartridges are more than replace- 
ments. They'll give better response than original equipment... enhancing 
your reputation for quality work. 

New standard of the phono industry 
In more than half the quality phonographs 
made today by leading manufacturers. 
you'll find one of these Sonotone cartridges. 
All the more reason why you should 
standardize on Sonotone. 

S O N O T O N E D CARTRIDGES 
ELMSFORD, N. Y. 

In Canada, contact Atlas Radio Corp., Ltd., 50 Wingold Avenue, Toronto 
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Build with the Best - 
Build with 

CAZ,AIC 
cif( / I 

{ 

for 
Sustained Satisfaction 

The 
Assembled 

E -300 Kit 

B -209 
Mid -Range Speaker 

handle the field service calls himself, 
hired a bench technician to handle the 
shop work. As his volume of service 
grew to the point that he could not 
handle all of the field service work, he 
kept his new field technician with him 
for two weeks to teach him all of the 

1 fine points of good customer relations. 
This man claims that the ability to 

get along with people, to make cus- 
tomers like you, is far more important 
than technical competence in servic- 
ing sets in the home. He makes each 
service call a production of the studied 
application of good customer relations 
practices from the time he parks his 
service truck until he drives it away 
on the next call. -r30 

Realistic High -Fidelity 
(Continued front page 74 ) 

Crossover Networks 
These circuits should really be called 

dividing networks; that is the term 
used in engineering circles, since their 
function is to divide the output of the 
amplifier into low- frequency and high - 
frequency bands; but as they are used 
to achieve a crossover frequency be- 
tween tweeter and woofer, the less 
satisfactory term has crept into popu- 
lar usage. 

The whole frequency spectrum 
should not be divided abruptly, for a 
sudden switch from the woofer to the 
tweeter would be audibly distressing. 
On the other hand, too great a degree 
of merging would result in overload of 
the tweeter at maximum power owing 
to inadequate bass cut -off from that 
unit. Fig. 19 illustrates various types 
of dividing networks with their cor- 
responding frequency responses. These, 
you will understand, are simply corn - 
binations of low- and high -pass filters, 
and are normally arranged to give a 
cut of 6 or 12 db per octave at cross- 
over frequency. The regular type of 
dividing network consists of half or 
whole section filters in series or par- 
allel; they are not so popular for less 
expensive installations as the constant 
resistance type, for the latter can be 
made up from the same sizes of capac- 
itors and inductors, thus reducing pro- 
duction costs. But it is important to 
realize that constant resistance net- 
works only have constant resistance 
when the loads across the output 
(speaker) terminals are pure resist- 
ances, and loudspeakers are not pure 
resistances; they have inductance as 
well. 

I have mentioned that too gentle an 
overlap at crossover frequency may 
result in low frequencies getting into 
the tweeter, but there is a further dis- 
advantage of such an arrangement. 
The impedance presented by the 
speaker system depends on the speak- 
er resonances as well as other factors. 
You are aware that there is a substan- 
tial rise in impedance through the 
natural bass resonant frequency of the 
woofer, and the other rise in imped- 
ance is at the top end of the spec- 
trum. The more effective the filter, 
that is, the greater its attenuation, 

B -207A Two -Way 
Speaker System N -10102 

Crossover Network 

From the most modest to the largest, all 
Bozak Speaker Systems are formed from 
the same Bass, Mid -Range and Treble 
Speakers. All are unrivalled for realism and 
listening ease. 

For instance: A Bozak B -207A two -way 
Speaker System and an E -300 Enclosure 
Kite assemble easily into a "Little Giant" 
that chames many a larger system. Now or 
later, add a Bozak B -209 Mid -Range and an 

N -10102 Crossover Network. You can use 

these same speakers for systematic growth 
into a Bozak B -305 or B -310. 

Whether you assemble it yourself or buy 
it ready -made, each Bozak Speaker System, 
in its class, offers 

The Very Best in Sound 
- E -300 Kit $42.50; slightly higher In the 

Deep South and Far West 
Export: Electronics Manufacturers' Export Co., 

Hicksville, N.Y. 

The R.T. BOZAK Sales Co. 

Box 966 Darien Connecticut 
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NEW HI -FI CARTRIDGES 
B elow No distributors, please. 
D eale. and 

I,Md,s,duals 
only-6 to a customer. 

Quant i Ges limited. 
SONETTE. Model -222. s:uropean make. 

M011000 p 7.: V. List ó!L011. Our price $3.95 
odel -2840V. Output .7 V. List 

prim. $0.00. Columbia's price 53.95 
Note: above Osable on any 
changer. 
Model 29P. Re,luires rc - nip. Out. 

.15 V. Lists $12.5, Welsellf for 54.95 
SONOTONE. . Model 

235. Doule sapphire turnover car- 
tridge. Output .105 V. Tracking force 
.N gram. Freq. response n db. h,- 
1I011 

0,s Nn OD, needed. 1.1.4. 
1.50. Get it for only $3.95 

ASIATIC. Model 62.1. RCA replacement. 
1 V. "moot Lists $7.00. tlnhs.. . 52.95 
Model ACO2M. I V. output. list 
SI1 eo". A Columbia 66$ -sn at only $4.50 
Model 40 -T. 1 V. out. List 611.50 
Only 53.95 

(lases not necessary. Ad- 

WANTED PE 
-103 Dynamotor.: 

vise and condì 
n. TOP DOLLAR PAID 

or trade for merchandise. 

G.E. VARIABLE RELUCTANCE 
MODEL RPX050A 

l:p,q,ptd ..iu. ,:,Pori ... 
S6.49 l ista s 12.50. Only 

Diamond Stylus for 050A. $11,95 Lists $30.00. Only 

NOTE: ALL ABOVE ITF:M9 ARE BRAND NEW 
AND UNCONDITIONALLY GUAR,VNTEEII! 

VOLTAGE REGULATED POWER SUPPLY 
115 V. 6u `,e. 

4 
ants: `5.10 V. 4yì :m0 

0.3 V. a 15 : ,al 0.:1f°\ 
nips. Completely tliitaav'1I. regulated ami 

fused. COD., 11 pes, tnl,rs: 1 -IXr. a- V'1t101. 
2 -504. 2 -0114. 1 -2X2. l- Os.17. Br: 1 new. 
Complete with nubes. Slab: 238125 $24.95 
B -. Ship. wL DO Ibs 

COMMAND GEAR! COMMAND SALEZ 
Receivers -Excel. Cond. 

1.5.3 MC...55.95 0.9 SIC $4.95 
Transmitters 

4 -5.3 MC. T20-ARC-5. Same as 
13C-457. New. boxed 53.95 

5.3-7 MC. T21- ARC -5. Same as 
IBC -458 3.95 

TWO METER VHF TRANSCEIVER 
1:l' -In sb ..l Trw.reive,' r,n SttI,.b 
:,11 1111ós In excellent like new $19.50 ,',Inuit Ion Each 

PACKAGE DEALT 
Alone ARC.4 complete with all tules PLUS 
tile I Die cy.cle Power Sup ply Kit. 
You SAVE $2.50. 
III'(" B OTt UNITS FOR ONLY.. $27.50 

\sau- w 
illen f :12" high. Worth do 
me 

are. 
»rico' $12.55 

l9" CA51N[T: 3t1' hILM1 A I:5' 
uee». :f shies enclosait with 
New .. 519.9$ 

19" CA[INET: 10' high dr,p. Thus 
New 
has top lid. e 

sides eurinsu'J. $9.95 

All orders POR Los Angeles. 35o6 de ea,i 
equired. All items ublect to prior sale. N 

(MUM ORDER 
OPEN FRIDAY MITE TILL 10 P.M. 

C.OQlU1f.6ClL 
ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18,CALIFORNIA 

ENGINEERING 
l'r,t °sat' rasa B.S. DEGREE unlimitedop- 
ponunitlesof in 27 MONTHS the 9- 
le Age! Earn your D.S. degree In 27 months at Indiana 
Technical College. Intensive, specialized muse. l'om- 
Dreheflsh'e training in math and electrical engineering, 
adrauced radio theory and design. television, electronics. 
\lafem laboratories. Low rate. Also R.S. DEGREE IN 
27 S In Aeronautical. Chemical. Chili Electrical 

Mechanical Mechanical Engineering. G.I. approved. Enter 
September. December, March. June. Earn part of your 
expenses In Fbrt Wayne while studying. Write for estates. 

INDIANA TECHNICAL COLLEGE 
996 E. Washington Blvd.. Fort Weyne 2. Indiana 

Please send nie free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked 

O Electronics O Chemical O Aeronautical 
O Civil O Mechanical O Electrical 

Ware 

Address 
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the less will be the effect on the whole 
network impedance by change of ter- 
minal impedance. The simplest con- 
stant resistance network gives an at- 
tenuation of 6 db per octave; the 
whole half- section type 12 db per oc- 
tave, a figure usually accepted as ade- 
quate for good installations. With this 
degree of attenuation I consider the 
impedance variation excessive, and 
would recommend adoption of full sec- 
tion filters giving an attenuation of 18 
db per octave. This adds to the cost, 
of course, but if better performance is 
desired, the cost must be faced. At- 
tenuations steeper than this are likely 
to lead to the disadvantage of too 
rapid transition from the woofer to 
the tweeter. 

The foregoing networks are for use 
between the output transformer and 
the speakers themselves; this is the 
usual way the division is carried out. 
since a speaker system is expected to 
work on any amplifier; but it is not 
the only way of doing the job. Fig. 18 
shows a low distortion system devised 
by P. Klipsch, which has the great 
advantage of dividing before the out- 
put transformer. One of the limiting 
factors in any audio installation is the 
output transformer, for it is quite an 
expensive matter to build an audio 
transformer which has low distortion 
and a wide frequency range; in the 
Klipsch circuit there are two trans- 
formers each handling a restricted fre- 
quency range, and the cost of the two 
can be appreciably less than that of 
one wide -range transformer of equiva- 
lent performance. 

The frequency division can be car- 
ried out between stages in the ampli- 
fier itself. The driver of the output 
stage is used to feed a high -pass and 
a low -pass filter, each of which leads 
to its own output stage, output trans- 
former, and speaker. There is a great 
deal in favor of such an arrangement, 
for the cost of the filters is substan- 
tially reduced, since their terminals 
are high impedance instead of the very 
low impedance existing between the 
output transformer and speaker; the 
input to the two output stages can be 
controlled to a very substantial de- 
gree, both as to frequency and ampli- 
fication, so very careful control can be 
applied to the respective speakers to 
balance them for acoustic output. Un- 
fortunately these technical advantages 
are not likely to be received on the 
open market with any degree of en- 
thusiasm, since the average high - 
fidelity enthusiast prefers to select his 
amplifier for one reason and his speak- 
er or speakers for some other reason. 
For myself I would always consider 
the power output stage of the ampli- 
fier as an inseparable part of the lorrl- 
speaker design. But who am I to tc.l 
my readers what is good for therm At 
any rate I am telling you, dear reader, 
now; but I wonder how long it will be 
before there is a big enough market 
for us to revert to the sensible meth- 
ods of Rice and Kellogg in 1926, who 
marketed their speaker complete with 
its own suitably designed power stage. 

(To be continued) 

Minimum Specifications 

or Theoretical Performance - 
WHICH ARE YOU BUYING? 

Due to the tolerances of even the finest tubes, 
transformers and components, the produc- 
tion performance of any high fidelity amplifier 
design will vary over a considerable range. 
Graphically illustrated below are three methods 
of specifying an amplifier's performance within 
its manufacturing tolerance. 

35 watt Amplifier A 35 watt Amplifier B 35 watt Altec 340A 

-SPECIFICATION TOLERANCE - - SPECIFICATION TOLERANCE - 

- maximum rating 
obtained from hand- - built prototype utilizing 
selected matched - components. Production 
varies from 25 watts to 

° - 35 watts maximum. 

-SPECIFICATION TOLERANCE - 

average rating of -- - minimum rating which - 
production sample. all production must 
Production varies from pass in final test. - 30 to 40 watts output. - Production varies - 

from 35 to 42 watts. 

Ask your Altec Lansing Dealer -an expert in high fidelity -about 
this variation in tubes and other components used in high fidelity 
equipment; about the range of possible performance found in every 
high fidelity amplifier. It's easy to see that the theoretical performance 
of a hand-built prototype has little reference to the performance you 
get at home, that the performance of an amplifier may not be as good 
as its averaged production rating -that a minimum rating is your only 
assurance of actual production performance. That is why all Altec 
Specifications are minimum guaranteed performance. With Altec you 
know that your choice will he as good or better than the published 
specifications. 

THE GUARANTEED MINIMUM PERFORMANCE OF THE 

ALTEC 340A AMPLIFIER 

POWER -35 watts continuous, 30 to 22,000 
cycles with less than 0.5% distortion 
FREQUENCY RESPONSE -within 1 db. 
5- 100,000 cps, O to 5 watts output within 
0.1 db. 30- 22,000 cps, 0 to 35 watts Output . 
INTERMOOULATION-1.0% at 35 watts, 
40 cps and 2 kc, 4:1 ratio 
$159.00 

ALTEC FIDELITY IS HIGHEST FIDELITY 

ITEC 
LANSING CORPORATION 

1 
Dept. 9 -TM 

9356 Santa Monica Blvd., Beverly Hills, Calif. 

161 Sixth Avenue, New York 13, N. Y. 

September, 1956 163 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NOT EVERYONE 
APPRECIATES 
THE HARTLEY 
It is a proven, scientific fact that musi- 
cal sounds DISCRIMINATE. They give 
more listening pleasure to one person 
than any other, due to the ability of 
some blessed ears to hear true pitch. 
Those of you who belong to this for- 
tunate group will truly understand and 
appreciate the greatness that is the 
Hartley 215 Speaker system. 

THE SPEAKER 

THAT PRODUCES NO SOUND 
Whether it be a fanfare of trumpets 
or the roll of a drum, the sound of the 
instruments - nothing else - comes 
through the Hartley Speaker system. 
It is free from resonance - free from 
distortion. Laboratory tests confirm this 
statement. 

REALISTIC HIGH FIDELITY 

Substitute a Hartley 215 
in any system and im- 
mediately you will hear 
the amazing difference. 
Designed by H. A. Hart- 
ley, famous audio con- 
sultant, it will provide 
you with the best sound 
reproduction possible, 
outperforming speakers 
of larger size. 

Hartley 215 
Speaker Systems 
The renowned Hartley 
Baffle with one, two, 
three or four drivers. 
Prices start of 5115.75 
for the complete system. 
At franchised dealers 
or write for details: 

HARTLEY PRODUCTS CO. 
DEPT. 20 521 East 162nd Street 

New York 51, N. Y. 
LUdlow 54239 

Now available at: 

Don Cook's Electronic 
Equipment Co. 

1020 W. Truman Rd. 
Independence, Mo. 

Hi -Fi Music Haven, Inc. 
2651 N. Federal H.ahv.ov 

Ft. touderda!o, Fla. 

Graham Electronic 
Supply, Inc. 

102 S. Pennsylvania Ave. 
Indianapolis 4, Ind. 

Davis -Carmack 
967 Thayer Ave. 

Silver Spring, Md. 

Matching Components 
(Continued from page 69) 

speakers to each other in terms of 
their output level. Typically, although 
not always, tweeters are more efficient 
than woofers. Thus in a two -way sys- 
tem, there should be provision for at- 
tenuating tweeter level by means of 
an L -pad or similar device. In a three - 
way system, at least two of the speak- 
ers should be equipped with attenu- 
ators, and so on for still more complex 
speaker systems. 

Assume we are dealing with a two - 
way system. Each speaker should pro- 
duce about the same output in the 
region of the crossover frequency. 
When balancing output, the crossover 
network is bypassed and each speaker 
is alternately fed directly by the am- 
plifier, as illustrated in Fig. 5. Assume 
that the two -way system uses an 800 
cps crossover. Then the speaker levels 
should be matched by using an audio 
oscillator to feed the amplifier several 
frequencies in the region of 800 cps. It 
is desirable to use several frequencies 
ranging, say, from 600 to 1000 cps, 
rather than just the 800 cps tone in 
order to permit averaging out ir- 
regularities in speaker response char- 
acteristics. The ear is quite a reliable 
instrument for equating the output 
level of the two speakers inasmuch as 
on single tones it can perceive differ- 
ences on the order of about 1 db. In 
the balancing process, as one goes 
through a range of frequencies from 
600 to 1000 cps, sometimes the tweeter 
may appear to give more output, and 
sometimes the woofer. If this division 
appears to be fairly equal, balancing 
is probably about as good as can be 
practically obtained. 

The procedure used for matching 
the speakers in a two -way system is 
also used for matching speakers in 
adjoining frequency ranges in three - 
and four -way systems. 

Matching Without Instruments 
The preceding discussion has freely 

assumed that all the necessary instru- 
ments for generating frequencies and 
measuring voltage and wattage are 
readily available. But what if they are 
not ? What is the audiophile to do who 
has purchased components but can- 
not borrow the necessary instruments 
nor has available the services of an 
audio technician? 

Although the possibilities of improp- 
er matching may not be completely 
reduced to zero without the use of 

instruments, on the other hand, to the 
extent that the owner makes use of 
the principles involved in proper 
matching and to the extent that he 
has high -quality components, in par- 
ticular a good preamplifier, the 
chances of mismatch can be greatly 
minimized. Some of the top -notch pre- 
amplifiers can produce as high as 15 
volts output with IM distortion within 
1%. Obviously such a component is 
less apt to overload than one rated 
for 2 or 3 volts output. 

Another factor in the audiophile's 
favor is that in the case of preampli- 
fiers, unlike power amplifiers, distor- 
tion rises relatively slowly rather than 
abruptly once the rated output has 
been reached. Still another favorable 
factor is that although overload may 
occur on peaks. the preponderance of 
program material may be at suffici- 
ently low level to come through satis- 
factorily. Although proper matching 
cannot be blithely ignored in assem- 
bling an audio system, it is not neces- 
sarily a critical process. 

The following matching procedure 
may be suitable if no instruments are 
available: 

1. Connect FM tuner, preamp, pow- 
er amplifier, and speaker. Tune in a 
station of about average strength. 

2. Turn preamp gain control down. 
Turn tuner gain control, power am- 
plifier input control, and preamp input 
level set, if any, full on. Gradually 
turn up the preamp gain control until 
reasonable maximum desired volume is 
reached. If the preamplifier gain con- 
trol is not yet in full clockwise posi- 
tion, turn down the preamp input 
level set and correspondingly turn up 
gain to maintain maximum volume. 
Repeat this procedure until the pre - 
amp gain control is all the way up. 
This gives fairly good assurance that 
input to the preamp is not so high as 
to cause overload. 

3. Turn the preamplifier gain con- 
trol all the way down. Noise and hum 
from the speaker should be virtually 
inaudible in a quiet room at distances 
more than three or four feet from the 
speaker. If noise and hum are exces- 
sive and come from the preamplifier, 
reduce the power amplifier input con- 
trol enough to reduce noise and hum 
to a satisfactory level. Correspond- 
ingly turn up the preamplifier level 
set (with the gain control all the way 
up) so as to pro the same amount 
of volume from th uner as before. 
This should give a satisfactory corn - 
bination of low noise and low distor- 
tion. 

If the preamplifier has no input 

Fig. 5. Set -up for balancing 
the levels of two separate 
loudspeakers. See article. 

AUDIO 
OSCIL L ATOR 

OR FREOUENCn 
RECORD 

AMPLIE ER I 

CROSSO,ER 
NETWORK 

ATTENUATOR .I 
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level -set, then the tuner's volume con- 
trol can take the place of the level -set 
in making the adjustments described 
in steps 2 and 3. 

If the sound system does not include 
a tuner but only a phonograph, then 
the latter, playing a typical recording, 
may be substituted as a sound source. 
If audio input level must be reduced, 
then a suitable attenuating device, as 
previously discussed, should be used. 

After settings have been determined 
for the preamp's tuner level -set and 
for the power amplifier input control. 
the preamp level -sets for other sources 
may be adjusted so that the volume 
produced by these sources is compar- 
able to that from the tuner. 

As for matching speakers, it has al- 
ready been stated that the car is a 
satisfactory instrument for equating 
levels. A phonograph test record con- 
taining a variety of frequencies can 
be used as a fairly adequate, though 
less convenient, substitute for an audio 
oscillator. =30- 

SIMPLE SAW -TOOTH 
GENERATOR 

By R. E. PITTET. JR. 

MOST "hard tube" i00111 -tooth generators 
require two tubes or a dual tube such 

as the 12AT7, 6S;ß 7, 6.16, eta. The e - 
ponents associated with two tubes (re- 
sistors and capacitors) make a rather 
bulky and complicated circuit, especially 
when space is a primary consideration. 

The "bootstrap" saw -tooth generator 
is a real space saver and despite its sim- 
plicity gives u surprising degree of line- 
arity to the desired waveshape. 

The action of the circuit is as follows: 
Capacitor C, charges through R, toward 
the positive potential of the cathode of 
V,. However, the grid of V, is always at 
the sane potential as the capacitor so it 
follows the capacitor toward the positive 
potential of the cathode. 

Since the grid is g g positive the 
tube will conduct more and the potential 
of the cathode goes even higher. It is this 
"bootstrap" action that gives the rising 
saw-tooth voltage its good linearity. 
When the capacitor and, of e se, the 
grid reach the firing voltage of the neon 
tube, it will ionize. The flow of current 
discharges the capacitor, the voltage 
drop caused by the current through R, 
sends the grid negative, and the neon 
tube extinguishes due to the drop in 
voltage at the cathode of V,. The cycle 
will then repeat itself with a repetition 
rate dependant upon the lime constant 
of C, and R. 

For a 200 cycle -per -second saw -tooth 
wave. use the component values indicated 
on the diagram below. -3p- 

Schematic of simple saw -tooth generator. 

September, 1956 

Only planned high fidelity 
can give you true high fidelity! 
Putting together a hi -fi system for your 
home can be simple -and it probably 
will cost a lot less than you think! 
Here at MusiCraft we offer the kind 
of information and guidance that will 
help you get started right and avoid 
mistakes. 

As you may know, possible combi- 
nations of components are practically 

limitless. We're happy to help you 
choose what kill best suit your home 

and your budget. You can start small 
and add as you wish. 

Stop in at MusiCraft soon or write 
us for further information. Let us help 
you plan the kind of high fidelity 
system that will give you true high 
fidelity, 

Send your name and address if you would like to be on our mailing list for our 
announcements. Would you like a free copy of "Understanding High Fidelity? 

If you want to "build -it- yourself" and save- MusiCraCt 
has a complete line of component parts in stock. The 

step -by -step directions are easy to 
follow -and you can feel free to call 
on us for any technical assistance 
you may need. 

48 East Oak Street Chicago 11, Illinois DElaware 7-4150 

Lowest Prices Largest Component Selections Complete Custom Installation Service 

THE 
NEW 

No -Noise 

TUNER -TONIC 
Volume 
Control 
and 
Contact 
Restorer 
with 
Perma- 
Film 

1e00 

Cleans, lubricates. protects 
not : carbon-let 

Si ii 
. 

l q,ailabie in the new n 

spray s,,,,.enn-11.2.25 

Ise ila.'e fn e 
bottles and quart 

ea 

Atay1ourr rarest dit 

with 
PERMA-FILM 

feel 
,.la Wt"har nlai.,,i" preelmt. 

metals. 
or 

Vln. 
Foroieleeisiun. ties. 

an,l FM. Eliminates 
:,n ciJatien and 
,1tr1 Ìn leiinilely. 
Non-toxic. `'t ar reiee- malde. In- 

,,e' prom 3.2 5 
,e e 

# 
F'ni,Ìei m o ieal bet 

:,Ì1 amount Call - n.`I.n,, eESraeES 

o 
NO¡SE, 

Mk Pit; 
H I ; 

'lots 

ELECTRONIC CHEMICAL CORP. 
nunipaw A Jersey City 4, N. J. 

tteEKarv 
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Europe's Largest Selling 
Electron' Tubes 
Now Av 
to the di 
Americ 
-at st 

labte 
rim inating 
tube buyer 
and prices. 

, I_..IA:i 

not 

replac 

but an 

improve , n 

TEL EFUNKE 
PIONEER IN ELECTRONICS 

SINCE 1903 

Write for your Telefunken Tube 
Manual and for the name of your 
nearest jobber. 

Imported exclusively by 

AMERICAN 

ELITE. INC. 
Dept. 3 
7 Park Avenue 
New York 16. N. Y. 

What's G 
New in Radio 

"TINIEST RELAY" 
The Electronics Division of Elgin 

National Watch Company, Elgin, Illi- 
nois is now in mass production on its 
"Neomite" relay, said to be the 
world's smallest electronic switching 
device. 

Small quantities of the relay are 
available with 1000, 500, 200, and 50 

WESTot 

ohm coils with 100 mw. sensitivity. In 
quantity, the company can supply the 
component with a 2000 ohm coil. The 
relay weighs 1/16 ounce and measures 
1a" 

Application of this relay in airborne 
control systems is suggested because 
of its minimal size and weight. The 
relay has been tested upwards of 4 
million operations without failure. 

DESK CABINET RACKS 
Culifo, ì íu 'u.. 5445 E. Cen- 

tury Blvd., Lynwood, California has 
gone into production on a line of desk 
cabinet racks, in black and gray wrin- 
kle or gray hammertone finish, for 
electronic manufacturers, ham oper- 
ators, and industrial electronic users. 

The "CalChassis" line includes nine 
sizes, ranging in height from slightly 
over 10?_> inches to nearly 37 inches 
with panel space from 81.i inches to 
35 inches. The deluxe cabinet rack 
line is produced with universal notch- 
ing, accommodating W.E., RETMA, or 
amateur notched panels. 

Write the manufacturer direct for 
full details and complete specifica- 
tions. 

TRANSISTOR TRANSFORMERS 
Mierot l,Ú1 Cuinpftn /. 45 East Min- 

cola Avenue, Valley Stream, Long 
Island, N. Y. now has a stock line of 
ultraminiature push -pull transistor 
transformers which are available for 
immediate delivery. 

Measuring only %" x %" x 11lr_" and 
weighing .005 lb., the transformers are 
supplied with 4" color -coded leads suit- 
able for use in dip -soldered printed 
circuits. 

Molded nylon bobbins, high -nickel 
laminations, and Mylar insulation are 
used to permit maximum size reduc- 

Lion. Primarily designed for transistor 
circuitry, in guided missiles, wrist ra- 
dios, airborne equipment, these stock 
units are also available for single - 
ended and vacuum -tube applications 
as well. 

A catalogue covering the line is 
available on request. 

COMPACT V.T.V.M. 
Leitch Engineering Corporation, 

Manchester, New Hampshire is now 
introducing a new model of its "Meter - 
Matie" vacuum -tube voltmeter for 
service applications. 

The new Model 21 -56 "Compact" re- 
tains all the performance features of 
its prototype, including fully automatic 
range switching, automatic scale indi- 
cator lights, direct reading on an 8'..'s 

inch meter (without zero multipliers), 
and complete burn -out protection up to 
2000 volts. In addition, the new model 
is compact in size (10" x 81/i" x 6 "), and 

convenient to service with easy access 
to batteries, fuses, and the various 
controls. 

An illustrated bulletin on this new 
unit will be supplied to interested per- 
sons upon written request. 

RENEWAL COLOR TUBE 
Sylvania Electric Products Inc. is 

now offering what is believed to be the 
industry's first color picture tube for 
renewal use, for replacement of the 
picture tubes in existing color sets. 

The new tube, designated the 21AX- 
P22, is a direct -view, metal picture 
tube and can produce either a full - 
color or black -and -white picture. The 
tube uses three electrostatic focus guns 
spaced 120 degrees apart with the axes 
tilted toward the tube axis to facilitate 
convergence of the three beams at the 
shadow mask. The approximate de- 
flecting angle is 70 degrees horizontal 
and 55 degrees vertical. Featuring 
magnetic convergence and magnetic 
deflection, the tube has individual con- 
vergence control of each beam radially 
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by internal magnetic poles ana supple- 
mental control of the blue beam tan- 
gentially by internal magnetic poles. 

VECTOR EXTENDERS AND ADAPTERS 
Vector Electronic Company. 3352 

San Fernando Road, Los Angeles 65. 
California, has released a new line of 
socket extenders and subminiature 
adapters for all types of electronic ap- 
plications. 

The socket extenders, catalogue Nos. 

1262, 1263, and 1265, are provided in 
8 -pin octal, 9 -pin noval, and 7 -pin min - 
iature styles. respectively. The sub- 
miniature adapters, Nos. 1439 and 
1440. are 7 -pin subminiature and 8 -pin 
subminiature round (in the socket 
type) and 9 -pin novals in the plug -in 
versions. 

A data sheet on these socket ex- 
tenders and adapters is available upon 
request. 

MERIT TRANSFORMERS 
Merit ('oil PI°durL.s ('o.. Inc., 4427 

N. Clark Street, Chicago, Illinois has 
introduced a new series of transistor 
transformers which feature very small 
size, high efficiency nickel alloy cores, 
bobbin wound windings, and flexible 
coded leads. They have open type 
mountings. 

Currently available in the line are 
output, input, and interstage units. 
Write the company for full specifica- 
tions on any or all of these items. 

TRANSISTOR TESTER 
Sonex, Inc., Upper Darby, Pa. is now 

offering a general- purpose transistor 
tester for laboratory, field, and indus- 
trial use. It measures and reads on a 
four -inch meter and provides informa- 

tion on small signal beta, collector 
leakage current, and collector resist- 
ance. 

These parameters may be measured 
on all n -p -n, p -n -p, surface barrier, 
grown, or diffused junction transistors. 
September, 1956 

"SERVICING AND 

CALIBRATING 

TEST EQUIPMENT" 
by Milton S. Kiver 

This book shows you how to keep your test in- 
struments in reliable working order. Tells you 
how to determine proper operation, how to 
avoid erroneous indications. Explains typical 
calibration procedures; gives method for per- 
formance record -keeping. Covers most fre- 
quently used equipment. Chapters: Pitfalls to 
Avoid When Using Test Equipment; Simple 
Ways to Check Instrument Accuracy; Keeping 
Instrument Operational Records; Prevent at ivy 
Maintenance Measures; How to Service Your 
Test Equipment. 145 pages; 51 í x 812 
illustrated. Order today. post paid only '2.75 

SAMS BOOKS 
keep you ahead in 

ELECTRONICS 

"TV SERVICING 

GUIDE" 

by Leslie D. Deane 

and Calvin C. Young, Jr. 

This new book shows how to apply proper 
trouble -shooting procedures based on 
analysis of symptoms. Most trouble 
symptoms are illustrated by picture - 
tube screen photos, and possible causes 
for each symptom are given. Chapters 
cover: General trouble -shooting and iso- 
lating procedures; troubles in every sec- 
tion of the TV receiver circuit. Each 
chapter shows how to locate and elim- 
inate trouble in the section covered. 132 
pages, 852 x 11'; illustrated 
Order today, postpaid only..... $2.00 

USE HANDY ORDER FORM BELOW 

Sams books cover every phase of Electronics for 
the service technician, engineer, student or 

experimenter. Listed below are a few of the many 
valuable Sams books available at electronic 
parts distributors and leading book stores. 

USE THIS ORDER FORM 

SERVICING 8 CALIBRATING 
TEST EQUIPMENT $2.75 

EColor TV Training Manual. Prepares the 
Technician for Color 'l'V service work. 

Covers principles of the Color 'l'y system; 
Color receiver circuits; installation and 
servicing sets. Includes color blocks out- 
lining the use of color test equipment. 260 
pages; 8!5 x 11 "; 300 illustrations. $6.95 

O TV Test Instruments. Revised and enlarged 
to include latest data on instruments used 
in ('olor TV servicing. 'Tells clearly how 
to operate each type of test instrument 
used in 'I'V service work. 180 pages; 855 
x 1I "; illustrated $3.50 

Key Checkpoints in TV Receivers. Prepared 
by the Howard W. Sams engineering staff. 
Provides many applications for general 
'l'y service work, including timesaving 
information on how to make quick tests 
at key points to determine where trouble 
lies, and how to check overall performance 
of the receiver after repair, to insure 
against callbacks. 182 pages; 555 x 855 "; 
illustrated $2.00 

Analyzing and Tracing TV Circuits. Presents 
a new approach to TV servicing. 168 pages, 
sßí x 11" $3.00 

O Photofart Television Coursa. Gives a clear 
complete understanding of TV principles. 
operation, practice. Used by thousands of 
students. 208 pages, 855 x 11" $3.00 

QRadio Receiver Servicing. Covers the basic 
receiver types -gives time -saving hints 
for solving basic troubles, such as dead 
set, weak set, noisy set, etc. 192 pages; 
.viz x 8!t" $2.50 

El 00 Technical Dictionary. Over 4.000 definitions 
of radio, television, electronic, electrical 
and radar terms. Includes valuable charts, 
graphs, diagrams and symbols. Flexible 
binding for "on- the -job" use. 160 pages; 
555 x 855' $2.00 

ri TV SERVICING 
GUIDE $2.00 

Tape Recorders -How They Work. Explains 
recording theory. tape characteristics, 
motorboard mechanisms, drive motors. 
amplifiers, magnetic heads, volume indi- 
cators, equalization circuits -covers 
everything you want to know about 
recorders. 176 pages; 555 x 85i "- $2.75 

O Servicing AOC Systems. Describes the oper- 
ation and circuit variations of the various 
types of AGC systems and explains the 
servicing techniques that can be applied. 
Illustrated by actual case histories and 
photographs of symptoms. 132 pages; 5 S j 
x 83 "; illustrated $1.75 

Transistors -Their Application In Television - 
Radio- Electronics. The first practical, com- 
plete book on transistors; explains cir- 
cuitry, installation. testing techniques. 
theory and servicing. 100 pages; 5 55 x 83" 
illustrated $1.50 

DSe You Want to Be a Ham. Tells you what 
you need to know about getting your 
license and acquiring equipment. Covers 
such subjects as: Conquering the Code; 
Getting Your Ticket; Going on the Air; 
Electronics as a Career; etc. 196 pages; 
555 x 8,"; illustrated $2.50 

O Servicing TV Sweep Systems. Describes the 
operation. circuit function and circuit var- 
iations of vertical and horizontal sweep 
systems common to most 'TV receivers. 
Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 555 x 855"; 
illustrated $2.75 

G;13 
_ -i 

There is a 
n 

authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 

El Send Book List 

ImHOWARD W. SAMS & CO., INC. 

L 

Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co.. Inc., Dept. 1 -J6. 
2201 East 46th St., Indianapolis 5, Indiana. 
Send books checked above. My (check) (money order) 
for S is enclosed. 

Name 

Address 

City Zone State 
(outside U.S.A. priced slightly higher) 

i 

a.4 

Look for 

SAMS BOOKS 
on the 

"Book Tree" 
at your Parts 

Distributor 
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BUILD 16 RADIO 
CIRCUITS AT HOME 

95 
With the New Improved 1957 

Progressive Radio "EduKit" only IU 
A PRACTICAL HOME RADIO COURSE 

Now Includes 
SOLDERING IRON, 
TESTER, HIGH FI- 
DELITY SIGNAL 
TRACER, CODE OS- 
CILLATOR. PRINT- 
ED CIRCUITRY 

FREE TOOLS 
No Knowledge of 
Radio Necessary 
No Additional Parts 
or Tools Needed 
Excellent Back- 

ground for TV 
Unconditional Money 
Back Guarantee 

Rea. U.S. 
Pat. Off. 

FREE Ni-Fi, Radio k TV Servirint Manuals 
on Request. ISee Coupon Below). 

WHAT THE "EDU -KIT" OFFERS YOU 
,iill ;tll Ot1l.talalllla 
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. l'"de u.rtllatnr. 

'..IIrirruils. and Iraull h. . 

I lerntirt ,ln tYreWnt I, a 

nuoil cabani, i Iladin. 
n` 

rnl pains 
u.,r. only 419.115 rouphI,. 

PROGRESSIVE 
TEACHING METHOD 

THE KIT FOR 
EVERYONE 

lho 14.6areR.lce Ito duo 1,., l :dlrKit" Is the lore- .alit 
most ednrntiiuual tallo t,,,l . 

kit in the would, and i. 
uuiversaII reeled , 

,1111 elandaill in the ti, 11 
ul ,start tnlln', h:1Ì11Ì It. 
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The l:dg -Iii,' u.r, le' 4., 
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,l ^Leant by Un- I lain -hr" 
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lug't o1 lr tanin. /tad world. 
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THE "EDU -KIT IS COMPLETE 
will invent, all 1 

11111111 I dltr,,,'I I I , 

Pala.,u'll gnnat:tubre,l I iii rusk'' Unir 
. robe musket.. s fatte. rlechub ti, 

.n.11411 11' tva1;b'lv,t5, ile full". , 
ttlbhla. I,tiOrhr,l metal cha -sis, In 

'Iantll., 1.t e. In addition. you receive I "_1 
,n '.CL. 111 111111112 i'llm1 l'i' - 
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TROUBLE -SHOOTING LESSONS 

Radio Book Radio and Electronics Tester Elee- 
tric Soldering Iron Set of Tools Tester Instruction 
B ook Ni -Fe Book TV Book Quia Boon Mem- 
bership in Radio -TV Club: Consultation Service FCC 

Amateur Lie. Training Printed Circuitry 
UNCONDITIONAL MONEYBACK GUARANTEE__ 

ORDER FROM AD- RECEIVE FREE BONUS 
RESISTOR KIT WORTH SS 

Edu Kir Postpaid. Enclose full paymentof $19.95. 
[1 EduKit' C.O.D. I will pay 519.95 plus postage. 

Send me FREE additional nlormanon describing Edo -Rit.' Include FREE valuable ,.F1. Radio 
g 

TV Servicing Manuals. No obligation. 
lOutside U.S.A. -No C 0,0.'.. Edu-K,t" for 109.125 
V. AC. OC 520.95; 210 -250 V. AC DC $21.15) 
Name 

address 

PROGRESSIVE 11EDUKITS" INC. 
497 Union Ave., Room 57 -E, Brooklyn 11, N. Y. 
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The tester is self -calibrating and the 
transistor under test is operated in a 
temperature -stabilized circuit, insur- 
ing that each unit is tested under 
identical biasing conditions. 

The unit is powered by one battery 
with very low current drain. The cir- 
cuit itself uses three transistors. 

MULTI -PURPOSE ANALYZER 
Pyramid Eleetric Company, 1445 

Hudson Boulevard, North Bergen, 
N. J. has recently introduced a moder- 
ately priced, multi -purpose analyzer 
for service technicians. 

The Model CRA -2, a capacitor -re- 
sistor analyzer, is suitable for use in 
industrial and military electronics, 
black- and -white and color television, 
and all related fields. When making 
leakage current measurements, the 
values are read directly from the me- 
ter while the rated operating voltage 
is applied to the capacitor. 

The vacuum -tube ohmmeter circuit 
in the unit displays accurate insula- 
tion- resistance values on the meter for 
many types of capacitors. The ex- 
tended range calibrated power factor 
control permits power factor measure- 

1- 

merits of electrolytics rated as low as 
6 and as high as 600 d.c. working 
volts. This special circuit performs 
rapid "in circuit" tests for shorts, 
opens, intermittent high r.f. impe- 
dance, and high power factor without 
removing or disconnecting the com- 
ponent from its operating circuit. 

"" 

NEW PHOTOTRANSISTOR 
General Transistor Corp., 130 -11 

90th Ave., Richmond Hill 18, New 
York is now in production on a new 
germanium p -n -p alloyed junction 
three -lead phototransistor which is in- 
tended for use in circuits employing 
a.c. amplification for modulated light. 

Known as the type GT -66, the new 
unit may also be used as a two -lead 
device with d.c. l unmodulated l light. 
Its performance level is such that it 
will operate a relay. 

A data sheet giving complete speci- 
fications and several sample circuits is 
available without charge from the 
company. Ask for the Tentative Speci- 
fication Bulletin on the Type GT -66. 

JUNCTION TRANSISTOR CHECKER 
Alfscd W. Barber Iauborutoric,e, 32- 

44 Francis Lewis Blvd., Flushing, N. Y. 
has announced the availability of a 
simple and accurate junction transis- 
tor checker which will measure the 
significant characteristics of p -n -p or 
n -p -11 transistors, namely collector 

leakage with buSe grounded. collector 
current at zero base current. and base 
to collector current gain at 4.5 volts 
on the collector. 

The self -contained unit, whose bat- 
tery will last over a year in normal 

use, is quick and easy to use. The 
meter reads gain directly, showing up 
defective units and indicating relative 
gain. A novel and useful feature is the 
providing of pin jacks connected to 
base emitter and collector circuits for 
plugging in clip leads. 

Write the Instruit C ¡WU it.. Division 
of the company for additional infor- 
mation on this checker. 

COLOR -CODED CONTACT SOCKETS 
Seuleetro Corporation, 186 Union 

Avenue. New Rochelle, New York is 
now offering a new line of color -coded. 
space- saving "Press -Fit" miniature 
contact sockets to take the popular 
.080" test probes. 

The units are now available in three 
different probe sizes, .040" and .050" 
in addition to the new .080" version. 
The bushing or insulator body meas- 
ures only .185" in diameter with .218" 
diameter front face which permits 
spacings as close as 1i" between 
centers if desired. 

For color- coding purposes. these 
contact receptacles come in eight 
RETMA colors: white, brown, yellow, 
blue, red, orange, green, and gray - 
with coloring throughout the Teflon 
body. Companion color -coded plugs 
are also available. 

11 /2 -INCH PANEL METER 
Morion Electrical Instrument Co., 

Grenier Field, Manchester, New Hamp- 
shire has released a compact new l' 
inch version of its "Medalist" panel 
meter. 

Characterized by large numerals, 
long pointer. and a scale length equal 

to 2'rá" round instruments, the acrylic 
plastic case affords shadow -free scale 
illumination from all angles. It is 
available in numerous standard and 
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special colors to enhance equipment 
styling. 

Designated as the MM -1, the new 
meter is interchangeable with stand- 
ard 11,_" JAN types. It is available in 
all standard ranges and with self -con- 
tained accessories. Further informa- 
tion is available from the manufac- 
t urer. 

TUBE -TRANSISTOR TESTER 
A dynamic conductance tube and 

transistor tester, the Model 666, has 
been released by Electronic Instru- 
ment Co., Inc., 84 Withers St., Brook- 
lyn 11, New York for color and mono- 
chrome television servicing applica- 
t ions. 

Featuring simple, speedy operation, 
close simulation of actual tube oper- 
ating conditions, the new unit will test 
all receiving tubes including submin- 
iatures, special purpose, and series- 

t 

. ,b... 
_ 

../._. 
I 

nttttrrrrrt 
1 

string types. Both n -p -n and p -n -p 
transistors can be checked by means 
of a two -step test using the internal 
d.c. power supply. Leakage measure- 
ment of collector current and direct 
reading of current amplification factor 
or beta are provided. 

This Eico tester is available in both 
kit and factory -wired form. Write the 
company direct for complete details. 

MINIATURE SOLDERING IRON 
O,yi., Co., 9015 Wilshire Blvd., Bev- 

erly Hills, California is marketing a 
pencil -sized soldering instrument which 
weighs only °t, ounce and is 71 .i" long. 
The Model 18, rated at 18 watts, has 
removable tips. Two styles are of- 
fered. Tip F is a fast alloy tip t ¡, ;" 
diameter and Tip G with a special 
pure nickel end which offers consid- 
erably longer life over the standard 
cycle. 

The company will supply full infor- 
mation on this and other soldering 
tools in its line upon request. 

HEATHKIT TRANSMITTER 
The Heath Company, Benton Har- 

bor, Michigan has designed a new 
transmitter in kit form which provides 
phone and c.w. operation on 80, 40, 20, 
15, 11, and 10 meters. Plate power in- 
put is 65 watts on c.w. and controlled- 
carrier modulation peaks to 50 watts 
on phone. The unit provides complete 
bandswitching. 

The power transformer and choke 
are potted and the entire circuit is 
well shielded. There is a two -stage 
12AX7 speech amplifier, a 12AÚ7 mod - 

September, 1956 

TRAN -KIT ELECTRONICS CO. 
Specialists in U- MAKE -IT transistor kits 

Two transistor regenerative kit complete 
with battery and case ... less earphone. 

Four transistor super -het kit on P.C. 
board in simulated leather case . 

complete with battery arc speaker 

Super- sensitive high imp. dynamic phones available 

Completely transistorized preamplifier 
kit for Hi -Fi application -wide frequency 

range 

Contact your local 

Multi- purpose kit for building code oscil- 
lator, receiver, amplifier, etc. 

Distributor or Jobber 

TRAN -KIT ELECTRONICS CO., INC 467 5e. Fifth Ave. 
Mount Vernon, N. Y. 

LAM FLUX 
LUMINUM SOLDERING flux 

The %nu have been . :. .r. Throw 
vas i., bunt. 1 rl, LI tills 1111% 

.und,, Aluminum the mete as n her metals. 
Reel e;.,,n cosh. Chock or .11.0. -So i.0.0. Post- 
poi,/ o, r..s 
E. Lampe. P.B. Box 371. Lindenhurst. L. I.. N. Y. 

&ARONN 
RADIO 

NONI /N6? 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TNOOST KANSAS CITY, MO. 

AT HEALDS YOU LEARN 

BY DOING IN MODERN 

ELECTRONICS LABORATORIES 

HEALD 
ENGINEERING COLLEGE 

Van Ness at Post 
San Francisco, Calif. 

Industry needs Electronic Trained Men 
Now! Qualify for BIG PAY JOB. 9 short 
months. No other type of training can 
compare with actual shop practice you 
get at Healds under expert instructors. 

Bachelor of Science Degree, 21 Months 
Electronics Engineering (B.S. Degree; 
Electrical Engineering (B.S. Degree) 
Television Technician (9 Months) 
Electronics Technician (12 Months) 
Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved for Veterans 

DAY AND EVENING CLASSES 

Register Now. Write for Catalog. 
(No Obligation.) 

Your Name 

Address 

City 

State 
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DO YOU HAVE A 
BURGLAR'S LICENSE? 
Then These Are For YOU! 

$11.90 PER GALLON 
::..!. '. input. With 2 w I1K -65 tubes. t 70 11' 

5 IO W. output, 6 W. grid dr.., sold good the : 

2 meters. With data sheet. $11.90 Per Pair 

IF YOU CANT READ THE ABOVE then y. um,' 
TG -5. If you end, you'll enjoy TG -5. It's a 
little box with a key, calling buzzer, 1,000 cy 
tone generator. earphone. ele. Connect 2 to- 
gether. call, then talk with role; or use one 
only for private code practice. Only 2 tan 
calling current goes down the line. closes sen- 

sitive relay x, the two flashlight batteries ̀ t 
conur TG-5 ring your buzzer. Excellent $55.95 

dition. Each only 

POWER FROM YOUR LUNGS 
TS -10 is the 

" 
rigimd Signal Corps sound- 

powered handset made for rough duty on whieh 
men's lives depended. Just connect ect them to- 
gether with two wires and talk! No $n ve batteries needed! New. Each only I fill 

COMMAND SET SPECIALS! 
. _ -! ' - . nwI ean do is shop for the 

- 1..1191 soon forget that maybe . hits more---but I cull lung 
ab,' I I.,' good condition of the o units 

xi- i11fron,I u well , the wealth of schematic 
and conversion dope1 with each unit you buy. 

Receivrs -with all tubes 
1.5 -3 me. Excellent condition $9.95 
3 -6 me. Excellent condition 4.95 
100 -156 me. Excellent condition 9.95 
Transmitters -with all tubes 

2.1 -3 m 
e 

Excellent condition $9.95 
3 -4 mc. Excellent condition 6.95 
4 -5.3 mc. Excellent condition 4.95 
5.3.7 me. Excellent condition 4.95 
7 -9.1 Me. Brand new 7.95 

12 VOLT DYNAMOTOR, For Command It r.ìc.,r. 
With exact base to attach. $5.95 Special. Only 

BINAURAL HI -FI HEADSETS 
Brand new! Dynamic - nil- and- flher -cuti.,' 
.ails with headbands and chc 's pads, nd 

.e.r.l 
front each 300 ohm unit s11 you can 11 

ther binaural or In series. Nev! 95 $6. oSI.Y V .7d 

ARE YOU FRUSTRATED ? ? ? ? 

:;tap being L. ,:d Lc -1.. 
Get farther in liie by , spring foil 
cords. 3-conductor. with lugs r each end. t..d 
nili -in retraction. Closed length only t', 

St reteb out to c. .' r on-! Tough rubber 
for long life. For telephone, mike, Lm- 
headset, and dog leash! As han.ly as the 954 kitchen sink. Brand new! Only 
. rx for only 54.9', 

2 -INCH METER BARGAINS 
1. Push button to select O -30 volts nie or 0 -c.,. 

amps dc-on the same meter! $3.95 
With shunt. New 

2. Zero- centered, 30 amps de each $2. 95 side. With built -in shunt. News 

THE BEST. HANDIEST CARBON MIKE 
RS -38. Used in CAA lowers. Fits in the pal, 
of your hand! Ilas press -to -talk button on too 
and n (springy curled cord only 1 ft. long whi. t 

stretches to 41'.. ft. With standard Pl.-00 : 

eirroit doe at other end. Like new Itfl Mil 
:old g,mrnnteed. Terrific buy at only L 11 

All shots. FOG whs.. Send 2SOh den. with all COD 
Item sun. to prior side & change of price 

without notice. Min. order 42.50. 

ARROW SALES, INC. 
Western Mailing Address Si. 3007 -R NORTH HOLLYWOOD. CALIF. 

Central Mailing Address San...Showroom 
2441 S. MICH. AV.. Dept. R.. . CHICAGO is. ILL. 

0. L. Electronics. 
In ..611632 

Vence, Les Angeles 
P A.R.T.S.. Inc.. 2005 Empire Ave.. . 

NEW UNUSED SURPLUS 
GUARANTEED PERFECT 

Bleeder r. . r. 211k. taps at lek. ilk. 2k. 

P..w.' ilhe..slats. Ohli lie. Type N. 211,1 ..h.n.1 
suuw 

Glass kiwi d Vacuum Meister Itcs. W. 
Antenna Insulators. flirnl.nrh, Parcel. li Well 
Metal cased Filter fond. C1, or Aeon.. -Ind 

6110 V 
O -Su Mil Westinghouse (tagged mast. 2.1 

In. a hale 
Fre.l. kl,'ter ?VD °reed S8:02 cycle. List 

27. :., 
D7 oro pr mike porch. lise ns is 

or part ..r ei -,iii 
Please enclose ough postage. Estes. will 

Penna. add 3os sales Tan 

e 
75 

00 
.25 

65 

65 
be 

3.1.25 
2 3.25 

3'2.75 
5. 1.00 

3'1.75 
3.25 ea. 

7.50 ea. 

2/1.25 
returned. 

ELECTRIC CITY RADIO SUPPLY 
522 50. WASHINGTON AVENUE. SCRANTON 5, PA. 
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ulator, 12BY7 oscillator. 12BY7 buffer, 
and a 6146 final. The buffer stage as- 
sures plenty of drive to the final on 
all bands. Pi network output coupling 
is employed for easy antenna loading. 

There is provision for the switch se- 
lection of three different crystals 
which can be changed without remov- 
ing the transmitter cabinet. 

Additional information on the DX- 
35 is available on request from the 
company. 

TV TEST EQUIPMENT 
Telonic Industries of Beech Grove, 

Indiana has added several new test 
instruments to its line of gear for the 
television technician. 

Two units for color work, the Model 
CB -2 color bar generator and the 
DG -1 white dot generator and two 
television sweep generators for the 
v.h.f. and u.h.f. bands are now avail- 
able from the company. 

The color bar generator has the 
correct luminance, chrominance, and 
phase angle as specified by the NTSC 
and displays six colors plus black and 
white simultaneously. 

The white dot generator produces 
small, square dots as well as cross- 
hatch, horizontal bars, and vertical 
bars. 

The sweep generator is available for 
v.h.f. (covering channels 2 -13 and i.f.) 
and u.h.f. (covering a frequency range 
of 460 -910 mc. with a sweep width of 
0 -50 mc.). 

TV REMOTE CONTROL 
Allen B. Du Mont Laboratories, Inc. 

of Clifton, New Jersey has added a 
"Dial -O- Matic" unit to its television 
receiver line to permit the remote 
selection of channels while automati- 
cally muting the set during the 
change in channels. 

The new compact unit also permits 
the remote control of picture bright- 
ness and sound volume. Operation is 
identical to that of a telephone dial 
and permits the dialing of all twelve 
channels. 2 -13. 

TRANSISTOR KIT 
Tran -Kit Electronics Co., 3472 Fish 

Avenue, New York 69, N. Y. is now 
offering a two- transistor pocket radio 
kit, the No. TK101. 

The kit includes a clear plastic case 
measuring 1 x 2% x 3% inches, a crys- 
tal diode, a variable loop -type antenna, 
a subminiature volume control and 
switch, miniature driver transformer, 

15 -volt battery, two transistors, re- 
sistors, subminiature capacitors, and 
all necessary hardware. The kit comes 
complete with pictorial diagram, sche- 
matic, and parts list. 

A dynamic earphone for use with 
the radio is also available. Write the 
company for a data sheet on the 
TK101 kit. 

4- TRANSISTOR SUPERHET 
Lafayette Radio, 100 Sixth Ave., 

New York, N. Y. has added a four - 
transistor superhet kit to its line of 
small, transistorized radio receivers. 

Completely subminiaturized, this 
new circuit requires no external an- 
tenna or ground connections. The cir- 
cuit uses one 2N136, one 2N135 and 
two 2N107 transistors. The Model 
C1 -101 receiver is available as a com- 
plete kit or the individual parts may 
be purchased separately. A dynamic 
earphone for use with this circuit is 
available separately at extra cost. The 
circuit can be mounted on a Bakelite 
board 2?_r" x 31S" which can be in- 
stalled in the housing of the user's 
choice. 

MONITORING RECEIVERS 
Gonset Co., 801 South Main Street, 

Burbank, California has announced a 
new series of four economically priced 
FM and AM receivers for communica- 
tions monitoring and emergency ap- 
plications in the v.h.f. region. 

All of the receivers are complete, 
ready -to- operate, and have built -in 

speakers, self -contained a.c. -d.c. power 
supplies, and adjustable length strip 
antennas. They are housed in gray 
plastic cases, have calibrated full - 
vision dial scales, and vernier tuning 
dials. 

The receivers are available in the 
following ranges: 30 -50 mc. and 152- 
174 mc. FM and 112 -132 mc. and 32 -52 
mc. AM. The power supplies are uni- 
versal for either 115 volts a.c. or d.c. 

SOLDER- COATED FOIL 
The Delta Company, 333 W. 24th 

Place, Chicago 16, Illinois is now in 
production on a solder -coated copper 
foil for use in the manufacture of 
printed circuits. 

Copper foils in weights of %, 1, 2, 
or 3 ounces, coated with solder on one 
side only or on both sides is available 
in widths varying from lit" to 12". 

Samples are available to manufac- 
turers who write on their letterheads 
direct to the firm. 30- 
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"RADIO ELECTRONICS" by Samuel 
Seely. Published by McGraw -Hill Book 
Company, Inc., New York. 473 pages. 
Price $7.00. 

Designed as a companion volume to 
the author's "Electronic Engineering" 
( reviewed April 1956 issue of this mag- 
azine), this newest volume covers a 
different phase of the electronic field 
with remarkably little overlap between 
the two texts. 

Since both volumes have been treat- 
ed as separate entities, certain of the 
basic material has had to be repeated 
but the reader will not find this re- 
iteration annoying. This volume con- 
centrates on the processes and circuits 
which are important in the field of ra- 
dio communications. The fifteen chap- 
ters in the book cover an introduction 
to communication systems, character- 
istics of electron tubes, rectifiers and 
filters, vacuum triodes as circuit ele- 
ments, basic amplifier principles, un- 
tuned potential amplifiers, special am- 
plifier considerations, untuned power 
amplifiers, tuned potential amplifiers, 
tuned power amplifiers, oscillators, 
AM, demodulators, FM and detection, 
and information theory. 

Four appendices round up the ma- 
terial with notes on general network 
analysis, plate characteristics charts 
for vacuum tubes, characteristics of 
transmitting tubes, and a table of Bes- 
sel Functions of the first kind. 

The student is counseled to have his 
mathematical techniques well sharp- 
ened before tackling this text. 

* 

"THE THEORY OF SOUND" by Lord 
Rayleigh. Published by Dorer Publica- 
tions, New York. Two volumes. Price 
$1.95 (each volume). Paper bound. 

This is an unabridged and revised 
edition of a standard work which first 
appeared in 1877. Although almost 
three -quarters of a century have 
elapsed since this work was first pub- 
lished, most of the material, based on 
Lord Rayleigh's original investigations, 
is valid. 

Since the author was primarily a 
mathematician, winning highest hon- 
ors in this field at Cambridge, his 
treatment of his subject is largely 
mathematical. Those with the requi- 
site background to understand and ap- 
preciate the monumental quality of 
this work will welcome the appearance 
of this new edition of a text which is 
a "must" for all engineers and re- 
searchers in the audio and acoustical 
fields. 

Those who acquire this two -volume 
set for their libraries will be happy to 
note that the bindings are sturdy 
enough to stand the repeated thumb- 
September. 1956 

3 WAYS TO BETTER 
PICTURES THIS SUMMER! 

Photography is fun . . . when the pictures you take turn out 
the way you want them. These outstanding Ziff -Davis photo 
publications will show you how to get the best pictures you've 
ever taken! 

1957 PHOTOGRAPHY ANNUAL 

Coming soon, the 1957 PHOTOGRAPHY 
ANNUAL will be a brilliant show case for the 
world's finest photos both black -and -white 
and color. A handy reference section tells you 
how all of the pictures were taken -will help 
you improve the quality of your own work! 

COLOR PHOTOGRAPHY ANNUAL 

Everybody's shooting color! And here's the 
world's first Annual devoted exclusively to 
color photography - -including the largest col- 
lection of color photos ever published in a 
single issue! A nationwide newsstand best- 
seller! 

PHOTOGRAPHY DIRECTORY 
and Buying Guide 

Contains over 1000 illustrations of the latest 
cameras, filters, films and papers, processing 
materials, movie, lighting, stereo, projection 
and other accessories. If you want to buy, sell, 
or trade equipment, here's your guide! 

ON SALE SOON 

A Selection of the W erld's 
Greatest Photographs 

NOW ON SALE 

7( )2( )111 
NOTOO ANNUAL 

w 

"Must" Reading for 
Color Fans 

NOW ON SALE 

DIRECTORY 

Lists Virtually Every 
Piece of Photo 

Equipment Available? 

LOOK FOR THESE ZIFF -DAVIS MAGAZINES AT YOUR 
FAVORITE NEWSSTAND! 

ZIFF -DAVIS PUBLISHING CO. 366 Madison Avenue, New York 17, N.Y. 

171 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


G.E. MIDGET POWER SUPPLY wEE 
115V. 60 cy. input. Delivers 135 VOC S 95 
ta 

SO MA and 6.3 V 4' 1 amp. Well hl. 
red. Ideal for B eliminator for poet- ea. 

Isles. pre -amps. etc. Complete with rec- 
tifier and one cord 

OIL CONDENSER 4.0 MFD 95c 600 VDC 

WESTERN ELECTRIC 
Stepping relay 44 steps, 
612 Volt 
coil $4.95 

6 VOLT 
DYNAMOTOR 

00 Volts r, 175 mills 

Small side $9.95 

.001 15,000 VDC 
Ceramic Condenser 
Low loss 2 for 99c 
FREQUENCY METER 
DUAL, 58 -62 CPS. dB- 
52 CPS $14.50 

6 VOLT 
DYNAMOTOR 

150 m ....$9.95 

2 Mfd 4000 VDC 0 -50 MICROAMP 
Oil Condenser METER 
Ceramic Ins. 2" Round 

S2.95 ea. 2 for 55.90 BRAND NEW $4.95 

VACUUM 
CONDENSER 

SOMMF 10.000 VDC 
Jennings type $4.95 
,CS V 

VACUUM 
CONDENSER 

15OMMF 10.000 VDC 
type $6,95 

JCS 

SENSITIVE RELAY 

250001, 513ma. $1.69 

VACUUM 
CONDENSER 

25 10.00 DC 
Jennings typ,' 
JCS 

1" Milliammeter 
Mounts 

a 
hole. 

hunt- basic, 
ed to other 

easily 
anges. Free 

wire. Your choice 

D -la 3.95 50 -5 ma 

1" Microammeter 
0 -200 inicroamps. Same 
type as 1" milliammeter, 
Mounted ubber cas- 
ing which may be 
moved il $4.95 a .jede 

4" SQUARE METER 
0.25 Microamperes. illuminated, VSWR cale. 
BRAND NEW, 

ea. $9.95 GGOVT. SURPLUS. 
As above 25 -0.25 m,croamps 59.95 ea. 

G. E. RELAY CONTROL 
Contains 

(Ideal a r Model Controls. Iii relay 
(trips 

at less than 2 MAI. 
midget relay 

choke, 
metal strip. neon pilot and many ̀useful parts. Tiffe 
sensitive relay alone is worth much more than the 
to41 low .51.25 Each 10 for $9.90 
FREE Model Control Book with Purchase of 10. 

COAX ANTENNA SWITCH 
RF relay with low loss ins. Switches to either of 2 
type $318 a receptacles. Latching device r olt a +after` tuated, permitting operation moves 

s12voltage volts DC to 115 AC. Mounted 
a ea aium,num case. Terrific Value. 

2 for $3.50 

12.14 VOLT 
DYNAMOTOR 

375 Volt at 150 Ma. 

with Filter ... $4.95 

12 VOLT 
DYNAMOTOR 

425 Volts 200 
Cont. $9.95 

MOBILE DYNAMOTORS 
5.5 to 6 VOLT DC INPUT 

INT. CONT. 
OUTPUT DUTY DUTY FILTER 00 VDC 275 Mills 175 Mills with 
400 VOC 300 Mills 200 Mills less 25 VDC 375 Mills 375 Mills less 

11.5 to 12 VOLT DC INPUT 
400 VDC 275 Mills 175 Mills with 
625 VDC 225 Mills 175 Mills less 

PRICE 
$19.95 

14.95 
24.30 

12.95 
11.75 

PANEL METERS 
WESTON, G.E., SIMPSON. etc. 

2" METERS 
0.100 Microamp.54.9S 
150.0 -ISO 

Mieroamp 4.95 
0 -190 Miereamp.. .50 
0 -1 Mill vamp.. .. 3.95 
0 -1.5 Milliamp.. 2.95 
0 -5 Milliamp.... 2.95 
10.0 -10 Amp DC. 2.95 
DR O to *15.... 2.95 
0.300 Volt AC... 3.95 

0 -10 Milliamp...$2.95 
0 -150 Milliansp.. 3.95 
0.200 Mìlliamp.. 3.95 
0.300 Miniamo.. 3.95 
0.500 Milliamp.. 3.95 
0 -iso Volts AC.. 4.95 
0.15 Amps DC... 2.95 

OIL CONDENSER 
1 mm 600 VDCS .25 
2 mid 600 VDC .45 

mid BOO vdc. 75 
8 mid 600 Vac. .95 

10 mid 600 vdc. .99 
1 mfd 1000 yds. .60 
2 mfd 1000 .dc. .75 

/e 1000 yac. 125 

BARGAINS 
B mid 1000 vdc. 51.35 
6 mid 1500 vdc. 1.95 
2 mfa 2000 ode. 1.50 
3 mia 2000 vdc. 3.25 

mid 2000 vdc. 2.95 
1 mfa 3000 vac. 1.55 
2 mid 10,íV DC.27.50 

BIG BARGAINS IN LITTLE TYPE 
nit of 25 WIRE WOUND RES. S to SO watt.S1.95 
Nit of to TRANSMITTING MICAS 1.00 
100,000 ohm, 100 watt bleeder re ..21or .89 
500 NW CERAMIC CONDENSERS....1010, .50 
6 -12 VOLT DC DPDT .............. .79 
MN26 Direction Finder. LIKE NEW with tube.12.95 
15 MEG 1eb METER MULTIPLIER 1.49 
1 MFD 00VDC OIL COND 10for .95 

Order 53.00 -25a.á with order F.01. New York 
10 DAY GUAR. PRICE OF MDSE. ONLY 

POSTELECTRONICS 
COMPANY 

73 BARCLAY STREET. NEW YORK 7, N. Y. 
Phone WOrth 4-2526 
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ings to which they will undoubtedly be 
subjected. The publishers are to be 
congratulated for making this classic 
available to a whole new generation 
of engineers. 

* s s 

"RADIO RECEIVER LABORATORY 
MANUAL" by Alex W. Levey. Pub- 
lished by John F. Rider Publisher, Inc., 
New York. 105 pages. Price $2.00. Pa- 
per bound. 

This is a practical workbook for stu- 
dents of radio, high school physics 
classes, Boy Scout troops, and other 
similar groups. This manual's out- 
standing virtue is that the work is 
progressive and the student, by the 
end of his course, has completed the 
construction of a six -tube, two -band 
superheterodyne receiver. 

In the course of assembling this re- 
ceiver the student has acquired con- 
siderable electronic "k now-ho w" 
through a rather painless osmosis 
process. There are 33 progressive ex- 
periments in the manual ranging from 
the resistor color code and using the 
ohmmeter to troubleshooting a super - 
het. 

A series of experiments is included 
at the end of each laboratory section 
and the student is required to per- 
form the experiments and enter his 
test results on a tear -out report form 
which is turned in for checking and 
grading. 

Radio instructors will find this man- 
ual an invaluable aid in planning and 
conducting courses in radio receiver 
fundamentals. 

"COMMERCIAL BROADCASTING 
IN THE BRITISH WEST INDIES" com- 
piled by Central Rediffusion Services 
Limited. Published by Butterworths 
Scientific Publications, 88 Kingsway, 
London W.C. 2, England. 91 pages. 
Price 5/10 including postage (approx. 
90 cents U. S.). 

Although this little book is rather 
circumscribed and specialized, many 
readers will find it of interest since it 
discusses both the technical and ideo- 
logical problems encountered and 
overcome by the Rediffusion Services 
in setting up broadcasting services in 
the West Indies. 

In this area of the Caribbean with 
its unfortunately high rate of illit- 
eracy, radio is much more than a 
means of entertainment. Since high 
percentages of these islands' popula- 
tions are either illiterate or only semi- 
literate, much of the task of education 
and information must be handled by 
means of the spoken word. 

This book, then, is an accounting of 
one group's stewardship and the means 
that they have used to provide ade- 
quate (though still far from lavish) 
radio broadcasting facilities. 

* * * 

"AN INTRODUCTION TO AMATEUR 
TELEVISION TRANSMISSION" by Mi- 
chael Barlow, G3CVO. Published by 
"CQ -TV," 10 Baddow Place Avenue, 
Great Baddow, Essex, England. 27 
pages. Price 3/6 (approx. 50 cents U. S. 
plus postage). Paper bound. 

Many hams in the U. S. have an ac- 
tive interest in amateur TV and this 
report of the current status of such 
transmissions in England should prove 
stimulating. 

This book has been prepared under 
the auspices of the British Amateur 
Television Club and serves as an intro- 
duction to the subject. Because of its 
limited size, the book can do little 
more than stimulate the reader's ap- 
petite for further information. The 
booklet itself is divided into six sec- 
tions covering fundamentals; the scan- 
ning system and video amplifier; the 
video amplifier, time bases, and power 
supplies; a simple camera and pulse 
generator; mixers and modulators; and 
r.f. equipment. A bibliography and 
pertinent portions of the regulations 
governing British amateur TV trans- 
mitting licenses are also included. 

Although the circuits discussed and 
described utilize British components, 
there is no reason why U. S. amateurs 
cannot use this information as a 
springboard to further experiments. 

"AUDELS TV AND RADIO SERVICE 
LIBRARY" by E. P. Anderson. Pub- 
lished by Theo. Audel & Co., New 
York. Two volumes. 1500 pages. Price 
$6.00. 

These two new volumes in the Audel 
series of practical servicing manuals 
are packed with information on mod- 
em television receiver circuitry, radio 
receivers, electronic devices of various 
types, transistors and transistor cir- 
cuits, as well as pertinent data on rec- 
ord changers, rectifiers, p.a. systems. 
tape recorders, phono pickups, FM 
auto radios, radio compasses, short- 
wave gear, radar equipment, etc. 

The text material is written in easy - 
to- understand form and is amplified by 
the lavish use of diagrams, charts, 
photographs, and other supplementary 
material. 

Small enough to be carried on a 
service job, these volumes represent a 
veritable "reference shelf" for the 
technician who services both home and 
industrial electronic gear. 

S 

"WORLD RADIO TELEVISION VALVE 
HANDBOOK" edited by O. Lund Jo- 
hansen. Published by O. Lund Johan- 
sen, Copenhagen. Denmark. Available 
from Gilfer Associates, P. O. Box 239, 
Grand Central Station, New York 17, 
N.Y. 195 pages. Price $2.50. 

There has long been a need for a 
"pocket -size" manual covering foreign 
tubes since many U.S. service techni- 
cians are encountering European -built 
radio equipment in the course of their 
routine work. 

This volume covers receiving tubes, 
scope and television tubes, crystal di- 
odes, transistors, etc. and lists charac- 
teristics, applications, and interchange- 
ability information. 

The tubes are listed in numerical 
order in a compact index with refer- 
ence to the appropriate tube basing 
diagram and characteristics chart. 

This volume covers tube data up to 
and including those tubes released in 
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November 1955. A real boon to tech- 
nicians with "international clientele." 

* 

"INDUSTRIAL ELECTRONICS" by Ed- 
ward J. Bukstein. Published by Fred- 
erick Ungar Publishing Co., New York. 
190 pages. Price $3.95. 

This is an expanded and up -to -date 
version of the author's earlier book, 
"The Magic of Electronics" (reviewed 
in July 1954 issue). 

The author has adopted the "ques- 
tion and answer" technique in present- 
ing his subject. The text material is 
divided into nine categories covering: 
resistance welding, photoelectricity, 
x -rays. thyratrons, counters and 
scalers, time delay circuits, special cir- 
cuits, miscellaneous applications, and 
test instruments. 

Both technicians and laymen will 
find this book helpful and interesting. 

F, * 

"CIRCUIT DATA FOR OLD SETS" 
compiled by M. N. Belt man. Published 
by Supicnic Publications, Highland 
Park, Ill. 

In answer to many requests, Su- 
preme Publications, producer of serv- 
ice data manuals, is now making avail- 
able schematics of radio receivers 
made during the years 1939 through 
1942 and sets from 1926 to 1938. 

Schematics for the most recent 
years are contained in annual volumes 
while the 1926 -1938 schematics have 

< been compiled into a single large 
manual. 

Write the publisher direct for in- 
formation on prices for schematics to 
meet your specific requirements. List 
model number and year, if at all 
possible. 

"COLOR TELEVISION" by The Elec- 
tronic Education Unit, Philco Corpora- 
tion, Donald G. Fink, consulting tech- 
nical editor. Published by Philco Cor- 
poration. Philadelphia. 152 pages. Price 
$5.00. Paper bound. 

This book has been prepared espe- 
cially for practicing service technicians 
who are ready to take the plunge into 
color work, and is part of the com- 
pany's "Factory Supervised Service" 
program. 

The text material covers all phases 
of color, including theory, design, 
transmission, reception, installation, 
and servicing. A brief but comprehen- 
sive review of black- and -white theory 
and practice has been included to en- 
able the user to start off on the right 
foot. The balance of the nine chapters 
covers colorimetry, transmission and 
reception, circuit description, color 
tube assembly and associated circuits, 
color tube and receiver adjustments. 
color receiver alignment. servicing pro- 
cedures, and the installation of a color 
TV receiving system. 

The presentation of the material is 
elaborate and colorful. Graphs, circuit 
diagrams, and scope patterns in full 
color contribute a great deal to the 
over -all picture of the subject. 30 

FREE POSTAGE in 

U.S.A. and Territories on 

orders over $5.00. 25c 
handling charge on orders 

under $5.00. 25% deposit 
required on C. O. D.s. Please 

send approximate postage or 
freight on Canadian and foreign 
orders. Subject to prior sale. 

SEND for our FREE 

complete TUBE & 

PARTS LIST and 

order blank. 

D 

We Have OVER 1000 

USED TV SETS 
At All Times In Our Huge Warehouse 
Ito "Ile ,,,m of th,>a \ \tiltIsIV:I \ 
to s"Ile ell or SS as your 1, n net nd seÇ 
All .Sets rin 0001) WORKING .,,,, li tien. 
Your Choice -Console or Table Model 
10' 523.00 19" $58.00 
12' $28.00 20" $64.00 
14' $33.00 21" $72.00 
16' $40.00 24" $99.00 
17" $46.00 
When ordering TVs. slan whether tab!, 
rinulel t console is de ed. Al.,, pref- 
erence m4'ke of set. 'III TV,, sent rail- 

, F't, l' V' Ili, 
, l ii:i,,, il3. Wi i!r, 4.. 

FREE BONUS ANTENNA 
GIVEN WITH ANY TV SET 

ORDERN 

FREE RCA "CHEATER" CORD 
GIVEN WITH ANY TUBE OR- 
DER OF $7.00 OR MORE!! 
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TV 
E RADIO 
s SERVICE LIBRARY 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

LW' HERE IS LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 

t' D ELS T.\. RA IJIo 
SERVICE LIBRARY - 
Highly Endorsed -Over 1500 
)'ages -IO.48 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television. Radio, Electronic 
Devices at your t tiger ends. 

INCLUDES TRANSISTORS 
& Transistor Circuits. Record 
Changers. Rectifiers, P.A. 
Systems, Tape Recorders. Pho- 
nograph Pick -ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 

ASK TO SEE IT! 
IT WILL PAY TO KNOW - 

The Basic Principle, -Con- 
struction- Installation -Oper- 
ation -Repai rs- Trouble Shoot- 
ing. Shows How to get Sharp. 
Clear T.V. Pictures. Install 
Aerials -How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 

$ 
_ eludes Ultra High Frequency 

-Valuable for Quick Ready 
COMPLETE Reference and Home Study. 

i 

2 VOLUMES Get this Information 
for Yourself. 

7 DAY TEST -PAY ONLY SI A Month 
PF MAIL ORDER 
AUDEL, Publishers, 49 W.23 St., h.Y.10. N.Y. 
on 

days free t,,.,. If O. 
SERVICE 

Il iill rem, 
LIBRARY Volumes, 

$1 i 7 days and 
$1 monthly until $6 Is paid. Otherwise I will return them. 

Name 

Address 

Occupation 

Fme0.v rl ny 

11/11I 
l 

we will not be undersold 
SAME DAY SHIPMENT OF ALL ORDERST 

00 13729 
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0 A 2 
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2021 

DON'T PAY MORE FOR SET TESTED LONG 

LIFE DEPENDABLE RADIO & TV TUBES BUY 

VIDEO INDIVIDUALLY BOXED ALL GJARAN- 

TEED FOR ONE YEAR OR YOUR MONEY BACK 

Some Standard Brand -Others With Famous VIDEO Brand 
2X2 6ÁC7 
3Áa GAGS 
3A5 6AFa 
3415 
3AÚ6 
3805 
3CB6 
304 
3Q5GT 
35a 
3v4 
4827 
4697 
SAMS 
SANS 
Seas 
SATE 

SAW. z4 
5.16 
ST4 
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SU OG 
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SYaG 
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GABS 
GALS 
GAME 
6AN4 
BNB 
6AQ5 
6AQ7GT 
60155 
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GAVE 
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68E5 
68G6G 
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6847 
68L7GT 
66N6 
6F4ìGT 
GBQ7 
6BY5G 
6L'Z7 
6C4 
6CG6 
6CD6G 
6CF6 
6C"6 
60U6GT 
6r:5 
G."0GT 
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61'-3T 
614 
6%,GT 
6L6 
6N7GT 
651 
657G 
65/17 
G5B7Y 
G5C7 
65E5 
6SF7 

65G7 
6SH7 
65J7GT 
65117GT 
651767 
65N7GT 
6507 
6557 
65V7 

6U4GT 
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6Ua 
6V3 
event 
6Y/4GT 
6W6GT 
6%4 
6X5GT 
6X6 
6X60 
7A5 
7A7 
785 
787 
7C5 
7C,ì 
7C7 
7F7 

7 F8 
7N7 
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7E4 
724 
I2Á6 
12411 TOT 
12ÁT6 
12AT7 
12AU6 
12A U7 
12A 66 
12ÁV7 
12AX40T 
12A X7 
12427 
1264 
12 BAG 
128E6 
128117 
12 ay? 
12CÚ6 
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12567 
125117 
125. TOT 
12547 

125NlOT q7 

12V6GT 
12%4 
1447 
1486 
14Q7 
198O6G 
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254VSGT 
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25CDGG 
25CU6 
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25Z6GT 
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3523 
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ELECTRIC COMPANY 
79 CLINTON PL. NEWARK, N. J. 
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COMMAND 
ARC -5 TRANSMITTER 

T- 20...4 to 5.3 MC 
T- 21...5.3 to7MC 

Brand New.... $495 
3 to 4 mc. like new 

L ss 

RECEIVERS Tis 
As s 

Excellent 
I.sed 

1.5.3.11 MC 57.95 
3. -0 MC 55.95 

TRANSMITTERS 
T -23 ARC -5 UHF 2 METER TRANSMITTER 

Me ba11.nriLter has 
rolls "'Me lls for stages. w Uses 1625 OseTriple, 
n:12A 'triplet.. s:,24 Final. Ranee 
t'i,: Is are prosidrd , e 4 separate 
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I rervso. d Oir and II) 
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R28-Companion r rr lrer f,o ahnve.Uaed 
BC Ae.. ei :, 11.1:,,'. I..,, tnmleb,.ar. 
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__ ©/ 
; ÿ i ' '. 
$5.95 

Brand 
Net. 
59.95 
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turret switching 
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100.150 nie. 4 

roils in 

coils "' very 
-. iin,tplrte tares ie $18.95 
Exc. $11.93 

l'setl. 
S1Á5 

all E, 19.50 
Each i .l sl 

TWO METER VHF TRANSCEIVER 
RT- 19 /ARC.4 Tran.ceh.er complete with 
tubes In excellent liken new mnditIon 
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Mac's Service Shop 
(Continued from page 76) 

mumps, or the one about the TV set 
that went dead just on the afternoon 
before the big party -and we are 
going to do something to help if at all 
possible. Sure, I know we'll be taken 
for a sucker on these now and then, 
but we'll not worry about that. We're 
going to take a personal interest in 
our customers' problems even if they 
are imaginary ones!" 

"That certainly ought to help you 
hang on to your old customers." 

"Unless I'm greatly mistaken, it 
will help us get new customers, too," 
Mac remarked. "I'm still convinced 
the very finest advertising in the 
world is the kind you cannot buy: 
word of mouth advertising from satis- 
fied customers. This has been brought 
home to me very sharply since that 
new Air Force Base went in southeast 
of town, and a lot of people working 
at the base are living here in the city. 
You've seen a lot of these people corn- 
ing into the shop, no doubt; but have 
you noticed how many of them say 
something like, 'I live next door to 
Joe Blow, and he sent me here. He 
says you do all his work and that you 
treat a fellow right.' Probably no 
amount of handbills, newspaper adver- 

tising, or radio commercials would 
have carried the weight with that 
new customer that the simple recom- 
mendation from our old customer, Joe 
Blow, did." 

"If a mere woman may chime into 
this learned discussion," Matilda re- 
marked, looking up from her type- 
writer, "I might add that the ability 
to hold your old customers is the best 
barometer in the world of the quality 
of service that a concern is putting 
out. Even though the level of a busi- 
ness is temporarily bolstered by high - 
powered advertising that brings in a 
constant influx of new customers, the 
concern that does not hold on to a 
high percentage of its old customers 
has something seriously wrong with 
it and is headed for the rocks. I worry 
when even one of our old customers 
drifts away." 

"Well that is going a little far," Mac 
said with a grin, "for no shop can 
hope to please one -hundred per -cent; 
but I most certainly agree with what 
you say about the deep significance of 
repeat business. Right now, though. 
Barney and I had better get on the 
sets and let you continue with ad- 
dressing the cards, or we'll not have 
any customers for our services, old 
or new!" 

"I might have known this pleasant 
'vacation' was too good to last!" said 
Barney with a deep -down sigh. -F- 

Leon B. Davis. General Engineer of the Chesapeake and Potomac Telephone Company, 
has sent us the photographs below showing the company's use of a telescoping tower 
on a mobile transmission unit. The antenna is rotated by means of a motor with the 
elevation controlled by a central shaft which. in turn, operates the elevation adjust- 
ing screw. The telephone company used this technique as early as April 20, 1954, 
They also have used truck mounted cranes as temporary towers. A cross -arm is 
bolted to the end of the crane boom and cable suspension strand is stretched under 
approximately 1000 pound tension to anchors in the ground or the bumper of a 
truck. These strands are used as guides for the remotely controlled antenna mounts. 
At the top, where it is used, the strands are quite rigid. No noticeable attenua- 
tion, due to vibration, has been experienced during moderate winds on paths up to 
thirty -two miles using the strand technique. Both elevation and azimuth are con- 
trolled by remote motors. This technique was originally reported in our June issue. 
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Spot Radio News 
(Continued from page 14) 

triggered by a single control box. This 
has been found to be particularly use- 
ful when effects on two different type 
scopes are desired. The control box 
may also be fixed to trip the shutter 
at periodic intervals without using the 
photoelectric cell. 

It has been estimated that the elec- 
tronic setup cuts the viewing time of 
the final film threefold, plus allowing 
for more viewing continuity. 

SINCE 1926, it has been known that 
when electrons of relatively low en- 
ergy strike a solid surface, some of 
the scattered electrons lose energy in 
small amounts that are characteristic 
of the solid. The same result, a kind 
of line spectrum of energy -loss distri- 
bution, is obtained when the electrons 
are scattered by passage through thin 
layers of solid. Although a number of 
investigations of the effect have been 
reported in the last quarter century. 
considerable uncertainty remains in 
regard to both the experimental find- 
ings and their theoretical interpreta- 
tion. Much greater attention has been 
directed to the scattering of high - 
energy electrons, with interest cen- 
tered on interactions with nuclei. 

t Seeking a better understanding of 
low- energy scattering, the Bureau of 
Standards in Washington has been 
conducting a systematic exploration of 
this phenomenon. The study is ex- 
pected to throw light on many prob- 
lems in solid state physics. The well - 
known applications of solid -state phys- 
ics to semiconductors and transistors 
were achieved with only a minimum 
experimental basis. Thus, the results 
of electron scattering studies should 
not only strengthen solid state theory. 
but may add considerably to its prac- 
tical potential. 

Equally important is the application 
of scattering data to the study of ra- 
diation effects. This is of as much in- 
terest in medicine and biophysics as 
it is in fundamental physics. Most ra- 
diation. such as x- rays, does not act 
directly, but rather by way of the 
electrons released in matter. Hence, 
when the action of the individual elec- 
tron in a single collision is more ade- 
quately known, a better picture can 
be formed of the total effect of the 
radiation under investigation. 

The Bureau's experts also noted that 
the study bears directly on problems 
in electron optics. In the electron mi- 
croscope, as an example, the primary 
process of image formation is the scat- 
tering of electrons in the specimen. If 
this process introduces differences in 
the velocities of the electrons, chro- 
matic aberration results. Still another 
problem that may be clarified by elec- 
tron- scattering studies is secondary 
electron emission, which is essential 
to the operation of many types of 
vacuum tubes. 

Two principal instruments have been 
used in the Bureau's experiments. The 
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IN FULL. NO Cia.D.s. Postpaid shipments made in 
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first resembles an electron microscope. 
In its original form, the microscope's 
Iectron gun sent the primary beam 

down towards a thin film of specimen. 
Passing through, the scattered elec- 
trons were focussed by an electrostatic 
objective lens into an image on an 
opaque screen. A slit in the screen 
served to allow part of the image to 
be magnified by a cylindrical lens. the 
analyzer. If the electrons all had one 
velocity, or the analyzer were free 
from chromatic aberration, a single 
image of the slit would be formed. 
However, if the slit is moved away 
from the optical axis, the chromatic 
aberration will be greatly increased. 
The result is a spectrum, with sep- 
arate images of the slit corresponding 
to the different velocities of the elec- 
trons. The spectrum is recorded on a 
photographic plate and a microdensi- 
tometer is used to determine the en- 
ergy distribution. 

The Bureau's modification featured 
two major improvements. It was 
found, first, that the precision of in- 
tensity measurements could be in- 
creased by replacing the photographic 
plate with another kind of detector. 
This is a fluorescent layer connected 
by a light pipe to a photomultiplier. 
Since only a narrow segment of the 
spectrum may reach the detector at 
one time, energy scan is provided by 
varying the analyzer lens potential 
and recording, simultaneously. the out- 
put of the photomultiplier. The other 
change eliminates errors due to chro- 
matic aberration in the objective lens 
by inverting the positions of the ob- 
jective lens and specimen. With this 
arrangement, the objective is not used 
during actual scattering experiments. 
It is often convenient, however, to be 
able to examine an enlarged image of 
the specimen. To do this, the objective 
is switched on and a highly reduced 
image of the electron source is formed 
just above the specimen. This image 
projects an enlarged shadow image on 
the specimen of the slit plane. 

In this and in the other electron - 
optical instruments designed by the 
Bureau, an effort has been made to 
use a fixed, well- determined value for 
a solid angle subtended by the an- 
alyzer entrance. A survey of previous 
work in the field showed that this 
angle was often defined either poorly 
or not at all. Since the Bureau studies 
indicated that the angular distribu- 
tions for elastically (with zero loss) 
and inelastically scattered electrons 
were quite different, it became ob- 
vious that investigators using differ- 
ent acceptance angles would obtain 
different relative intensities and spec 
tral line shapes for the two kinds of 
electrons. 

To investigate scattering at angles 
up to 150° from the forward direction 
of the primary beam, a second instru- 
ment was designed at the Bureau. 
Though having a resolution of only 
one part in 2000, it has been found 
adequate for many applications. In 
particular, the device has made pos- 
sible the first extensive study of the 
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angular dstr;i, , ion of scattered elec- 
trons and has supplied information 
about the relation between angle and 
relative intensities of spectrum lines. 

Current plans in Washington call 
for an extension of the electron scat- 
tering studies. An important project 
for which preparations have been 
made is the study of scattering by 
metallic vapors. If the energy loss 
spectra of a metallic vapor is the same 
as that of the solid metal, this would 
indicate that the collision process in- 
volves individual atoms of the scat- 
terer. If the spectra are different. 
support would be obtained for those 
theories that assume interaction be- 
tween the electron and the scattering 
atoms as a collective whole. 

OFFICIAL AUTHORIZATION to use 
the scatter technique for long- distance, 
over- the -horizon communications was 
extended recently by the Commission 
to the A. T. cf T. 

The telephone company received per- 
mission to furnish radiotelephone serv- 
ice. on a regular basis, between Flori- 
da and Cuba, using the ultra -high 
frequencies of 840 to 880 megacycles. 
which are part of the TV bands. The 
180 -mile span, over water, will he cov- 
ered without the use of any relays. 

STALLED BY SUMMER, few TV -sta- 
tion grants have appeared on the rec- 
ord books during the past weeks. 

The authorizations, as they stood at 
press time, appear on page 12 of this 
issue. 

THE FIFTEENTH anniversary of the 
birth of regular TV broadcasting and 
the fourth birthday of the lifting of 
the freeze was celebrated in Washing- 
ton during the first week of July. 

Before the freeze was lifted in the 
mid year of '52. there were slightly 
more than 100 stations, all very -high, 
on the air, operating in about 60 areas. 
And there were about 15 million sets 
in use. 

Today, there are 477 TV stations on 
the air, and 647 have been authorized 
to operate. More than 90 per -cent of 
the nation's population are said to he 
within range of at least one TV sta- 
tion, and about three in every four 
homes have a television receiver. Ac- 
cording to industry estimates there 
are about 38 million sets in use today. 

Quite a progress report for a young- 
ster! 

COMMENTING ON THE TERRIFIC 
growth of our industry during the past 
30 years, Moroni/Ws president said re- 
cently that there is amazing strength 
in every phase of the business. Said 
he: "We're fast growing, volatile, am- 
bitious, and energetic.... And believe 
it or not. the biggest part of the 
growth and the greatest expansion 
into complex new fields are still ahead 
of us.... The future size of our in- 
dustry today has something in com- 
mon with an iceberg.... The biggest 
part of it is under the surface where 
you can't see if." L. W. 
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est data on oscillo- 
scopes, the handiest, 
most useful service 

instrument of ole 

More Than 30 
Extra Pictures! 

. . . plus 50 addi- 
tional pages bringing 
newest details on use 

of 'scopes in 
COLOR TELEVISION... 
Radio - TV Servicing... 
Industrial Electronics... 
Teaching...andeven in 
atomic energy work! 

PRACTICE 10 DAYS FREE! 
Dept. RN -96, RINEHART & CO., Inc., 
232 Madison Ave., New York 16, N. Y. 
Send new 2nd edition of MODERN OS('I1.1 i I- I SlOI.S ANI) TLElt USES fur 10 -day Et IA: 
EXAMINATION. I will then send $SfS) (p105 
postage) promptly In full payment or ret Urn book 
and owe you nothing. ,Send $6.50 with order and 
e Oay postage. Sarre 10 -day return privilege I with money refunded.) 

Name 

Address 

city, Zone. State 
U.S.A. -Price 87.(10. cash only. Money I 

back If you return book In 10 days. e 
Rinehart Beek, Are Sold by Leading Book St 

178 

I 

I 

I 

Within the Industry 
(Continued front page 28) 

into the hands of an entirely new group 
headed by Edward A. Glaeser . . . 

UNITRONICS CORPORATION is the new 
corporate name of OLYMPIC RADIO & 
TELEVISION. INC., and its affiliated com- 
panies. It will become the parent firm 
with several divisions. The company 
also announced the purchase of PRESTO 
RECORDING CORPORATION of Para- 
mus. New Jersey, as part of its con- 
tinuing expansion in the electronics 
field ... The formation of the FARNS. 
WORTH ELECTRONICS COMPANY, Pa- 
cific Division, has been announced fol- 
lowing the acquisition by FARNSWORTH 
of the BENNETT PRODUCTS MANUFAC- 
TURING COMPANY of Palo Alto. The 
division will be operated as a wholly 
owned subsidiary of the parent firm, a 
division of I. T. & T. , . ALTEC SERVICE 
CORPORATION has changed its corpo- 
rate name to ALTEC COMPANIES, INC. 
No changes in personnel or operation 
are anticipated ... ED CORNFIELD has 
resigned as national sales manager of 
the tape recorder division of DeJUR- 
AMSCO CORPORATION to set up his 
own manufacturer's representative 
firm with headquarters at 39 -25 51st 
Street, Woodside 77, New York . . . 

W. L CUNNINGHAM & ASSOCIATES 
has been established at 435 Addison 
Avenue, Elmhurst, Illinois, to function 
as sales engineers of electronic equip- 
ment in the Chicago metropolitan area 
. . . KUBRICK -YURMAN CO. has been 
established as the result of a merger 
between the DAVE KUBRICK CO. and 
SAM YURMAN, an independent repre- 
sentative. Offices will be maintained at 
200 West 34th Street, Suite 1606, in 
New York City . . . CAL -TRONICS 
CORPORATION of Los Angeles has an- 
nounced the formation of a new di- 
vision to be known as FOTO -ETCH 
CIRCUITS. The plant is located at 2631 
Southwest Drive in Los Angeles . 

The name of MORAND ELECTRONICS 
CO. has been changed to NATIONAL 
ELECTRONICS CORPORATION with 
headquarters at 2538 So. Highland in 
Los Angeles. The company also an- 
nounced the acquisition of EL RAY 
MOTORS, INC., of North Hollywood. 
California, manufacturer of all types 
of fractional horsepower motors. 

* * 

A. N. HAAS. JR. of Bud Radio, Inc. of 
Cleveland, has been elected chairman 
of the Association 
of Electronic Parts 
& Equipment Manu- 
facturers. It was 
the first time in the 
21 -year history of 
the 120- company 
Midwest trade 
group that a non- 
resident member 
has been chosen to head the group. 

Helen Staniland Quam of Quinn- 
Nichols Co., Chicago, was named vice - 
chairman, and Kenneth A. Hathaway 
of Ward- Leonard Co. was named 

BUILD -IT- YOURSELF 

ARTISAN ORGANS 
14 ufodtIs .. , fro 1 to 4 manuals 

Save hundreds or dollars 
with our eastoassemble 
electronic organ kits which sound 
and loot like a pipe organ. 

FOR HOPIS CHUPCH(S SCHOOLS MOMS 

ORCHESTRA BELLS! 
(Glockenspiel' 
Easily attached to ANY organ, 
piano or accordion. 
No amplification required. 

;O key eouluels and 25' cable 
included. 

Cabinets 520 extra- choice of woods. 
IN KIT FORM... S110 

full compliment of 
PERCUSSION INSTRUMENTS 
Triangle $12.50 
Snare Drum 550.00 
Cow Bell $12.50 
Wood Block $12.50 
Maracas $12.50 
Castanets S12.50 l>. C.92.> 
Cymbal $15.00 
Tambourine $15.00 
Solenoid operated. 
Send check or money 
order - postage collect. 
Send $1.00 for 
128 -page 'Organ 
Builders Manual 

ORGANS 
ELECTRONIC ORGAN ARTS Dept. 9, 

4878 Eagle Rock Blvd., Los Angeles 41, Calif. 

L 
11, CHASSIS 

OFFERS FREE 
inside LMB boxes 

It/ tested kit alataam projects for the builder. East 
of these kit diagrams bllt b)' a zed expert. 

kit projects are complete In e detail Circuit dia_ 
t. photo or prop, both front and rear Photo. Near f1,an 

shows wirin._ and Parts. Detailed Instructions 'r iíotm,1ìm1. r ,mote parts list and approximate rust. 
mphne to mild arts and 

p 
distributor 

Imply the parts. A-k emir dlstrlbutorr for the list 
'.1 iXH kit Dla,rram Proletta, If he does not bave 
them. write to 

L M B 1011 Venice Blvd. 
Los Angeles, 15, Calif. 

Read 

RADIO & TELEVISION NEWS 

Every Month 
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treasurer. Kenneth C. Prince of Chi 
cago was re- elected executive seer, 
tary of the group. 

Mr. Haas was also named to th 
board of directors of the Radio Part - 

& Electronic Equipment Shows, In 
s c: 

JAMES O. BURKE has been elected pre, 
¡dent of Standard Coil Product. 
Inc.. succeeding r 

Glen E. Swanson. 
who has been 
named chairman of 
the board. 

Mr. Burke, who 
became executive 
vice- president in 
June 1954. assumed 
the responsibilities 
of president in April when Mr. Swan- 
son was granted a leave of absence for 
reasons of health. He was one of the 
original founders of the firm in 1935. 

The company operates plants in Mel- 
rose Park, Illinois. Los Angeles, Ban- 
gor, Mich., and North Dighton, Mass. 

d o 

WESTINGHOUSE is building a four -story 
addition to its new research labora- 
tories at Churchill Borough, about 10 
miles east of downtown Pittsburgh. Pa. 
Completion is scheduled for late 1957 

. The Communication Equipment 
Section of GENERAL ELECTRIC COM- 
PANY is building a new plant on a 15S- 
acre tract on Route 441. ten miles 
northwest of Gainesville. Fla. The new 
plant is the second to be announced by 
the company in Florida within a two 
week period. Completion will take 
about two years ... TEMCO AIRCRAFT 
CORPORATION is building a million - 
dollar engineering center adjacent to 
its Garland, Texas, plant. The new cen- 
ter is expected to be ready for occu- 
pancy early next spring ... A contract 
for the first $400,000 unit in the ELEC- 
TRONIC ENGINEERING COMPANY OF 
CALIFORNIA'S new laboratory in Santa 
Ana has been awarded and construc- 
tion will start immediately ... A new 
regional sales -engineering office to 
service the New York area has been 
opened by the PERKIN ENGINEERING 
CORPORATION of El Segundo, Cali - 
fornia. The address is 1060 Broad 
Street, Newark 2, N. J.... The acqui- 
sition of an additional building that 
will eventually add over 50,000 square 
feet of research. engineering. and test- 
ing space to present facilities, has been 
announced by GULTON INDUSTRIES of 
Metuchen, New Jersey ... RAYTHEON 
has purchased a 15 -acre site in Goleta, 
California, 5 miles west of Santa Bar - 
bara, for a new engineering laboratory 
to be used in the design and develop- 
ment of airborne electronics and infra- 
red equipment . . . WESTINGHOUSE 
will expand its receiving tube manu- 
facturing facilities in Bath. New York, 
to include design, development, and 
pilot work on new types of tubes . 

COOK RESEARCH LABORATORIES of 
Skokie, Illinois, is building a new plant 
in Morton Grove. Illinois, which will 
provide 31,000 square feet of additional 
space and will he used principally for 
radar research. -C3p- 
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HENRY RAS AU-THE 
ïVEv EQUIPMENT /,2S77 
hallicrafters 

For top performance with extra pull 

power and ability to tune in stations. 

$29.50 Down 
20 monthly payments of $14.65 

3293.00 Cosh Price 

A taw atome in stack tar immdiata shipment mot 
20 Monthly CASH 

Modal Cash Down Payments PRICE 

5780 
533A 
Ses 
5X99 
5X96 
5X62A 
8468 speaker 
NT30 49.50 24.50 
1031 39.50 19.55 
594.595 6.00 2.97 
5.102 6.00 2.97 
5106 6.00 2.97 

Write, wire, phone or visit either store today. 

3.00 2.47 3 49.95 
9.00 1.15 89.95 

12.00 5.94 119.93 
15.00 7.42 149.95 
25.00 12.37 249.95 
35.00 17.32 349.95 

17.95 
193.00 
395.00 

59.95 
59.95 
59.95 

TOP TRADE -INS 
We try to top all ()Pers. Your 
trade-in makes down payment. 
Write for our offer. 

EASY TERMS 
90 days open account or 10% 
down -up to 20 months. We fi- 
nance. Payment within 90 days 
cancels all interest. Write for 
details. 

ALL RECONDITIONED 
APPARATUS 

Nearly all makes and models - 
Big savings -Ten day trial -90- 
day warranty. 90 -day full trade 
back on new apparatus. Write for 
bulletin. 

PERSONAL SERVICE - 
FAST DELIVERY 

Your inquiries and orders handled 
same day. Write. phone or wire us. 

COMPLETE STOCKS 
Henry has everything in the ama- 
teur equipment field. new or used 
... transmitters and receivers. 

Bob Navy. 
WeAEA 

Cutler. Me. 

Henry 
GRanile 76701 

11240 wry, Oiymp,c BI,d Lm A,.gele, 64 q 
"World's Largest Distributors 

Tod Henry, 
weuou 
Loe An0In 

of Short Wove Receivers 

NEW CATALOG! 
INDUSTRIALS! LABS! 
ENGINEERS! HAMS! 
EXPERIMENTERS! NOVICES! 

Are You on Our Mailing List? 
If Apt, write Us today for free copy! 

MINIATURE HAND CRANK GENERATOR 

$1.49 
CHEST MINE. l:.e,l. E:u 49t 
NI -r, PEAMA -FLUX HEADSET: An, Msed pinr- 
tic I with spice roil a 'manal. 

h,.i. "' Glees nnert marte rei::, i'w ; l n 57.95 far 
rand new In orlpinal eartan. Special. 

All Item. P.n. R. L.A. !hire. .Uld. to , ,.tl,A, 
not 1 -:,nl I ,,Mrs add la.. Send . f -:t 
NEW CATALOGUE NO. 110 IS OFF THE 

Get your tree copy today' 
J. J. GLASS ELECTRONICS CO. 

1615 S. Main Sf. Los Angeles 15, Calif. 

wanted career men 
I)cm:md for !l our l:,, I,,:n... ,.!- -uppl. I:jlrrh:i plarrm,,I t. >I,,, I. -t` , t.. Sm:Jl 
ELT., T. Welk-4041A II loL-. Ih:, IIIi t -l: cant. 
plus..1pprorrd for l 'ii$. Estor Supt.. !an.. March, 
I n,... 

Bach. Sei. degree in 27 months 
Complete Radio Eng. eaurses ... TV. UHF. FM, 
Electronic..: \I,o Mech.. Civil, Elcc., Chan., Aero. 
Eng. :0 -month B..S. in Ba.r. Adm. (Gen. Bus., 
:\cctg., \Motor Transport Mgt.) capable stu- 

dents faster. Prep courses. Il rite Jran 
.McCarthy, Dir. Adm.. for catalog and 

iJ "Four Career in Engineering !> Coon- 

1696 College Avenue, Angela, Indiana 
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POCKET SIZE 

Rejuva -Check 
TESTS REPAIRS 

REJUVENATES 
ALL PICTURE TUBES 

right on the job! 

REJUVA-CHECK does 
everything the big instru- 
ments do and then some! 

cathode emission. 
Indicates leakage between 
elements. Estimates re- 
maining useful life of CRT. 

by removing 
cathode surface contam- 
ination. Clears inter -ele- 
ment shorts and leakage. 

TESTS 

REPAIRS 

REJUVENATES and gives 
new life to weak, dim tubes 
by restoring emission. 
Simple and easy -to -use! 

SEND 
NO 

MONEY 

FREE 
10 -DAY 

SERVICE 
TEST 

TRY 
BEFORE 

YOU 
BUY 

Mail Coupon Now! No Obligation! 
CENTURY ELECTRONICS CO., Inc. 
111 Roosevelt Ave., Dept. RN -1 
Mineola, N. Y. 
OK. rush REJUVA -CHECK for FREE 10 day 
use on my toughest service calls. After 10 days. 
1 will send $7.95 plus postal charges or return 
it without obligation. 

Name 

Address 

City State 

SAVE 
POSTAL CHARGES! Enclose $7.95 with 

coupon and we pay all postal charges. Same 
NO -RISK refund privilege. 

TAPE RECORDERS 
Tapes- Accessories 

Nationally Advertised Brands 
UNUSUAL VALUES 
Send for Free Catalog 

DRESSNER 
69 -02 RA-174 St. 

Flushing 65. N. Y. 

MERITAPE 
Low Cost. High 
Quality Re 
cording Tape- - 
in boxea or 
Cane. 

BARGAIN RADIO 
NONI /N6? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROGST KANSAS CITY, MO. 
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Tube Tester 
(Continued from page 42) 

the tube under test is applied to a d.c. 
amplifier and then to the meter. All 
test voltages applied to the tube are 
reduced approximately ten per -cent 
for the "life expectancy" test, and the 
resulting change in G. is noted. 

The partial schematic diagram of 
the card -operated switch system is 
shownin Fig. 2. The arrows indicate 
the movable contacts which normally 
touch their respective contact strips 
under the pressure of individual phos- 
phor- bronze coil springs. When a "Per - 
fo System" card is inserted into the 
slot provided on the tester panel, as 
shown in Fig. 1, all contacts are 
opened except those that are in me- 
chanical alignment with the perfora- 
tions in the card. The holes in the 
card permit these contacts to close 
under pressure. The specific contacts 
that remain closed are those that cor- 
respond to the proper socket pins and 
test voltages for the tube under test. 
Of course, the locations of the holes 
in the card are different for different 
tubes. 

Not shown in the schematic diagram 
is a Microswitch which is used for 
power "on -off," and is actuated by the 
complete insertion of a card into the 
slot. Inserting a card automatically 
turns the tester on; withdrawing the 
card shuts off the tester. 

Although contacts 6, 7, and 8 are 
not shown connected to their respec- 
tive counterparts on each switch sec- 
tion, they are so connected. This has 
not been shown on the diagram for the 
sake of clarity. Two pin positions (10 
and 111 are provided on each switch 
section to allow for new socket devel- 
opment; one complete switch section 
is provided as a spare for future use. 

The most important of the many 
problems encountered in the design of 
this instrument was the choice of 

contact surface platings and the ac- 
commodation of a huge number of in- 
dividual contacts in a small space. 

Each moving contact is a large - 
diameter steel ball, heavily plated 
with a special non -corrosive alloy. The 
balls are maintained in contact with 
the strips (similarly plated) under 
pressure applied by phosphor -bronze 
coil springs. The thickness of the 
card determines the amount of spring 
deflection and hence the operating life 
of the spring. For this reason, the 
card thickness is 1 /32nd of an inch, re- 
sulting in so small a spring deflection 
as to be almost negligible. 

The operation of the "DynaMatic" 
tube tester requires the following 
steps: 

1. Set the "Heater" control to that 
number corresponding to the heater 
voltage required by the tube to be 
tested and insert the tube into the ap- 
propriate socket. For a 19BG6 tube, 
for example. the heater switch setting 
is 19. The first numerical part of the 
tube designation is the correct setting. 

2. Refer to the chart furnished with 
the instrument. Opposite the tube 
type will be a hyphenated number; the 
first half of the number refers to the 
card to use, the second half is the set- 
ting for the "Calibration" control. In- 
sert the card into the slot on the 
tester panel and set the "Calibration" 
control. 

3. Allow the tube under test to 
warm up and then turn the third knob 
to "Short." If the neon bulb does not 
remain lit, proceed with the Ga. test. 

Turn the knob to the "Life Test." 
If the meter pointer drops appreciably, 
the life expectancy of the tube is 
short. 

In the "Gas" test, the pointer will 
rise suddenly and fall quickly to zero 
in testing a non -gassy tube. If the 
pointer does not fall to zero, the tube 
is gassy or has grid emission. 

When the card is removed from the 
slot, the instrument is turned off and 
is ready for the next tube. 

A new concept in electronic receiving tube manufacture was revealed recently when 
Eitel- McCullough, Inc., San Bruno, Calif., released information on a new Eimac 
stacked ceramic receiving tube. The company, which specializes in power transmit. 
fing tubes. developed the new tube under Air Force contract to provide a small unit 
which would withstand environments found in airborne and missile applications. Life 
of the new tubes is so long that they will be wired directly into the equipment, 
thereby eliminating need for tube sockets. Also, their design permits them to with. 
stand heavy accelerative forces from shock and vibration, and to operate continu- 
ously with envelope temperatures of more than 300 degrees C without deterioration of 
electrical characteristics. The tube shown below is the 33C3A2, a twin- triode ampli- 
fier. Exploded view shows back -to -back arrangement of tube elements and ceramic 
spacer washers which serve as element insulators as well as form the tube envelope. 
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SILICON RECTIFIER HANDBOOK 
The I;c, tilier I)it ision of Sarkes 

Tar:aalr, Inc., 415 N. College Ave., 
Bloomington, Indiana has announced 
publication of its "Silicon Rectifier 
Handbook," which sells for $1.00 a 
copy. 

This compact, 24 -page booklet cov- 
ers the theory of operation, manufac- 
turing process, rectifier characteristics, 
construction, key to coding, electrical 
ratings and mechanical dimensions, 
engineering data, and mounting hard- 
ware for stud and plug -in type recti- 
fiers. 

The text material is lavishly illus- 
trated with graphs and photographs 
of the units discussed. 

STANCOR TRANSFORMERS 
The ('A idly() Slrtrulr,rrl Tni.,Joi'27Eei' 

Corporation, 3501 West Addison 
Street, Chicago 18, Illinois has pub- 
lished a completely new catalogue cov- 
ering its Stancor line of transformers 
for industrial, communications, tele- 
vision, and radio applications. 

This 24 -page publication lists 570 
transformers for all types of applica- 
tion. All stock units are listed with 
detailed specifications, including di- 
mensions and illustrated mounting 
styles. A separate section is devoted 
to TV replacement transformers. It 
includes a quick preference listing of 
exact replacement flybacks, arranged 
by original manufacturer and original 
part number. 

Catalogue No. S -102 will be sup- 
plied without charge by any of the 
company's distributors or by the com- 
pany direct. 

TUBE SELECTION CHART 
A select ion chart listing the com- 

pany's "5- Star" high- reliability tubes 
for critical applications is now being 
offered by the Tube Department of 
General Electric Company. 

The chart classifies the 34 tubes, 
applicable military specifications, heat- 
er voltages and currents, and gives 
average characteristics. 

The chart (ETD -1276) may be ob- 
tained from the Tube Department at 
1 River Road, Schenectady, New York. 

RELAY CATALOGUE 
A broad range of relay types from 

most of the major manufacturers is 
included in Catalogue C -7 just re- 
leased by Relay Sales, Inc., Box 186, 
West Chicago, Illinois. 

This 28 -page publication lists items 
which are carried in stock and are 
available for immediate delivery. Types 
include telephone relays, AN- approved 
series, keying relays, midget units, 
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Send for Complete Info 
on the NEW WRL: 

GLOBE KING 500B 
GLOBE CHAMPION 
GLOBE SCOUT 65B 
GLOBE CHIEF KIT 
GLOBE SPANNER 

BEAMS 
THOUSANDS OF 

BARGAINS! 

New 1957 Catalog 

it,' 

release send me your: 
Quote your RTV9 

r 
a 
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` 

e 
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S 

O , $ tj 2153 
RER M0. 

Pay lust 53950 Down 
Cash Price: S39500 
7 ham hands, tee -notch 
filter, upper /lower sl de 
band selection, dual con- 
version receiver. 

o $1608 
PER MO. 

Pay lust 52950 Down 
Cash Price: 529500 
Selected sideband rd. 
celver. tee-notch filter. 
precision gear drive dial 
System. 

o $500 
PER MO. 

Pay lust 5500 Down 
Cash Price: 54995 
570 . 1650 Kc broadcast 
band S three short ware 
bands . . built-in PM 
speaker, separate tuning 
control 

o $1192 
PER MO. 

Pay lust 51500 Down 
Cash Price: 514995 
Calibrated electrical band. 
spread for 10, 11. 15, 
20. 40 and 80M. "S" 
meter, crystal filter. etc. 

0$2153 PFR M0. 

Pay lust 53950 Down 
Cash Price: 539500 
Full bandswitching linear 
power amplifier, built-in 
power supply, continuous 
frequency 3.7 -30 mc. 

O$2698 
PER M0. 

Pay lust 54950 Down 
Cash Price: 549500 
Xmttr /exciter. delivering 
AM. CW and swltchable 
SSB suppressed carrier 
transmission, bu i l t.in 
vfo. 

THE NEW SX -101 

THE SX -100 

THE S -38D 

In t5_C 

THE SX -99 

THE HT -31 

THE HT -30 

C Free 1957 catalog and info on items listed below: 
top trade offer for my 

on your: 
WOULD MOST <TOMIC SUPPLY OUSE f eoze Yeti 

LABORATORIES 
PH 2 0277 
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3415 W BROADWAY COUNCIL BLUFFS IOWA 

(WRL eqpt. desired 

Name: 

Address 
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WANT Coronet (illustrated), Double Bell Wonder, 

Victor Types A, D, and O, Monarch Special, and 

Improved Monarch. Also Edison Idelia, Excelsior, 

and Treadle Phonographs. Want early Bell.Tainter, 

American Gramophones, Multiphone, Multinola, Scott 

Magazine Phonograph, Peerless, Sovereign, Wizard 

Phonograph, Regina Hasa phone, and Grapophones. 
Also catalogues or old literature on phonos made 

prior to 1906. Want unusual machines and coin.in- 

slot cylinder phonographs. 

A few duplicate Edisons and graphophones 

are now available for sale or trade. 

Willing to pay cash for Early 
Phonographs with outside horns 

Send clear snapshot and full informat on to 

Box 50 
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Nom' WRIST RADIO 
Weight: 2.5 Oz. 

A broadcost band ail. 
transistor rodio has been 

' designed with RF reflex 
circuit to provide good 

j¡` selectivity and sensitivity. 
IkOnly 

!`- In moderate signal strength 

Sä995 areas, no antenna is re- 
quired up to o distance 

of 25 miles from o broadcast station of average power. 
Good consistent reception can be obtained over 35 miles 
with the use of o wire from 6 inches to 3 feet. The use 
of transistors makes it a rugged device not subjected to 
tube breakage. Rugged high quality components are used 
throughout. Normally the Honsistor will not have to be 
replaced for the life of the instrument. Extreme economy 
of operation is obtained through the use of special cir- 
cuitry requiring very low current, thus prolonging the 
life of IM mercury calls. The small size makes it the 
ideal radio. It can be worn on the wrist where it easily 
fits under the sleeve of a jacket or worn in o shirt pocket. 
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GENIAL ELECTRIC 
BRAIN 

COMPUTES, PLAYS GAMES, "REASONS "! 

. 

BUILD IT YOURSELF in a few hours! 
Here's a wonderful kit that gives you a fascinating intro- 
duction to the logic machines of our modern agel The 
devices you can build test intelligence, code and de- 
code, count, play Tic -tac -toe, solve problems) Converts 
from binary to decimal - reasons in syllogisms -computes! 

APPLICATIONS OF OENIAC 
SIMPLE COMPUTER CIRCUITS fo, binary, decimal odd - 
ing, subtracting, dividing, multiplying machines. 
PROBLEMS in symbolic logic, reasoning, comparing. 
PSYCHOLOGICAL TESTING and EXPERIMENT. 
GAME PLAYING CIRCUITS for tic -toc -tee and nim. 
ACTUARIAL ANALYSIS. 

WHO ARE OUR CUSTOMERS? 
International Business Machines Westinghouse Electric 
Remington -Rond Barnard College Manuel Missionary 
College Southwest Missouri State College Albert 
Einstein Medical College Naval Research Laboratories 
Board of Education, Tecumseh, Nebraska Morshfieid 
Public Schools Los Angeles Public Schools Kansas 
State University Duke University Coral Gables 
Senior High School Bell Telephone Laboratories and 
thousands of other satisfied customers. 

WHAT COMES WITH THE KIT ? 
1- SIMPLE ELECTRIC BRAINS, AND HOW TO MAKE 
THEM...64 page experiment manual. 2 -MINDS AND 
MACHINES...200 pope text on computers, automation 
and cybernetics. 3 - WIRING DIAGRAMS fo, basic 
GENIAC circuits. 4- BEGINNERS MANUAL 5- GENIAC 
study guide...the equivalent of a full course in computer 
fundamentals, lists additional readings. 
6 -Over 400 ports and components with 
plastic "PARTS TRAY ". x1995 

DEALER INQUIRIES INVITED 

^Oliver Garfield Co., R T-96 
126 Lexington Avenue, New York 16, New York 
Please send me: 

1 WRIST RADIO 
O $29.95 Postpaid 

I GENIAC Eleetsle Brain Construction Kit and Manuoh. 
O $19.95 (East of Mississippi) 
0 $20.95 (Elsewhere In United States) 

S21.95 (Outside the United States) 
Returnable in seven days for full refund if nos satisfied, 

My nome and address are attached. 
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hermetically sealed relays, steppers. 
motor starters and contactors, timers. 
and sensitive relays in practically all 
popular contact arrangements and coil 
ratings. 

1956 BATTERY INDEX 
The National Electronic Distributors 

Association has announced publication 
of its "1956 Battery Index." which lists 
28 different brand names or a total of 
1063 numbers -all comparative and 
interchangeable with NEDA's 133 
standardized numbers. 

Compiled in cooperation with all 
battery manufacturers, the current In- 
dex is the answer to the industry's 
need for a unified numbering system 
for batteries. The style of the 1956 
edition, in contrast to last year's In- 
dex, is changed so that NEDA num- 
bers are designated in the middle of 
the chart and appear in red ink. 

The current Index includes a folded 
type chart and the heavy tagboard 
chart, both 22" x 27". Prices are $9.00 
per hundred for the folded Index and 
$23.50 per hundred for the heavy tag - 
board Index. Either type may be or- 
dered from NEDA's national head- 
quarters at 4704 Irving Park Road, 
Chicago 41. Ill. 

SUPREME MASTER INDEX 
Svpr(vn(' Publi(wl ibis. 1760 Balsam 

Road, Highland Park, Ill, has an- 
nounced the availability of its "Mas- 
ter Index to Most -Often -Needed Tele- 
vision and Radio Servicing Informa- 
tion" for 1956. 

The index, which is available for 25 
cents a copy, gives a complete cross - 
reference to the publisher's 16 radio 
volumes and 11 television manuals. 

"THIS IS MALLORY" 
P. R. Mallory cf Co.. lac., Indian- 

apolis 6, Indiana has issued a 32 -page 
brochure outlining its facilities and 
products in this its Fortieth Anniver- 
sary Year. 

Entitled "This is Mullos y," the bro- 
chure is a word- picture story of the 
firm's facilities and departments, divi- 
sions, subsidiaries, and affiliates and 
provides the reader with an over -all 
picture of the scope of the company's 
products and activities. 

SOLDERLESS PHONO PLUGS 
Workman TI'. lac.. 309 Queen Anne 

Road, Teaneck. New Jersey is current- 
ly offering a one -page data sheet which 
describes in detail its unique solder - 
less phono plug. 

The Model #PP (on which a patent 
is pending) is pictured and full infor- 
mation on its installation given. Write 
for a copy of Form #CS23 for full 
details on this plug. 

SIMPSON PUBLICATIONS 
Simpson Electric Company, 5200 W. 

Kinzie, Chicago 14, Illinois has recent- 
ly published two new booklets of in- 
terest to the industry. 

The first, a six -page brochure, gives 
concise descriptions and specifications 
on products in the company's exten- 
sive line of test instruments designed 

Save Up to 63% on 
TV PIX TUBES 

Standard RIMA 1-Year Guaranfee 
Dark Face No Trade-ins Needed 

. 
ou 

,:nn al ua, ,i I , JtS' , 

r 'lark Fart i- .11 :. 
1 I Ill iln i 

.us 

t t s l I t w t 
-.iÌ.a"c I'y,i,'::cn t i t o 1 ... 

Typr_ar,.y.iace 
.i 2 1, 

Marosie 
t Net 

12LP4* $11.95 
16A, E, or GP4 18.95 
16D, F, H, or JP4* 18.25 
16R, K, or TP4* 

- - 
_16.95 

18.50 - 16L, W. or ZP4* 
17A or BP4* 17.25 
17F, H, L, or VP4* 18.95 
17G, T, or UP4 22.95 
19AP4-Mefal* 24.50 
19E, or FP4* 23.00 
20C or DP4* 20.50 
20F. or HP4* 21.95 
21A, D, or MP4-Metal 27.50 
21E, F, K, W. X, Y, or ZP4* 23.50 

alnn ht5z,n5 I.. 
.<, -adet 

SEND FOR FREE CATALOG 

National Electronics of Cleveland 
6606 Euclid Ave.. Dept. 1.4-9, Cleveland, Ohio i 

Save time - 
efficiency in 

ELECTRONICS 

DESIGN 

Step up 

Ilere's wealth of technical help 
for rtli, ,ente handling eleetrunies de- 
sign prohlents- -hell, that R2vee ye. 
answers already worked out by the 
country's top electronics ment -help 
that c 

m oiu h otus of re setrelt 
and esl 

11 

nen! 
You'll find electronics mathematics 
and In concise form-design practices for hundreds of pie , r electronics equipment -und 
éen 

the restait,. of advaneed eleetre,nit' experiments. ,ain. I,i'; -inn. rae.ii.iil,. std, and of ,tIi.'r Pii...e, f ,.l e, . ,, ,.d -: rid :ell cond.-n- , 
1 :, -..,,,I . ..,.! i.i..., .I f., .e k. ,.... use. 

ELECTRONICS DESIGN LIBRARY 
Edited by Markus and Zeluff, Electronics Magazine 

4 vols., 2151 pp., 9 a 12, 3534 illustrations 
Contains 1.85 articles culled from recent issues 
of Electronics -the cream of information essential 

to design of electronics 
equipment. The 4 big vol. 
tunes are: Electronics for 
Engineers. Flahlbook. of In. 
dustrial Electronic Circuits, 
Elcetronfcs Moufta/ for Ra- 
dio Engineers, and Electron- 
ics for Communication 
Engineers. 

EASY TERMS! 

Special price 
saves you i6.00 

Regular cata- 
logue price of 
books totals 

,,: under 
this ofier. price 

10 DAYS' FREE EXAMINATION 
McGraw -Hill Book Co., Inc., Dept. RTN9 
330 West 42nd St., Now York 36. N. Y. 
Send f r Io da examination the hiLE('TItOx- lt'S DESDGS LIltl .tlt1'. In I6 days 1 will remit 

.61. pie 
f,,, retis delivers, then $5.00 month l 

hooks postpaid. ili, gli 
not If d .sul 

remit r`wtit 
this coupon; sante return privileges 
I l'1t INT i 
Naine 

.cidres 

Pity Zone. .State 

romp., 
Posit ion 
For pire and toms outside r.8. Irrite .11rararHill tnrl.. .t'.B .(. RTH.9 J 
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for the radio and television service in- 
dustry and refrigeration technicians. 
Among the instruments pictured and 
described in Bulletin No. 2056 are the 
"Varidot" generator. a 7 -inch "Color - 
scope." a "Capacohmeter," v.o.m.'s 
v.t.v.m.'s, ohmmeters, etc. 

The second release, an 87 -page tech- 
nical manual, describes the complete 
line of electrical indicating instru- 
ments and test equipment made by 
the company. Profusely illustrated 
with photographs, wiring diagrams. 
and dimensional drawings, the new 
manual is indexed for ready reference 
to any product. 

A 37 -page panel meter section com- 
bines in a single publication complete 
descriptions and illustrations of more 
than 800 different kinds and sizes of 

which the company car- 
ries 
panel net me fers P 
ries in stock or can supply on demand. 

MICROPHONE CATALOGUE 
The A. I t u Co) rosat run of Con- 

neaut, Ohio has released a new, fully 
illustrated 14 -page general microphone 
catalogue. 

The new publication, #S -442, in- 
cludes the company's complete line of 
professional, general purpose, and am- 
ateur microphones, and microphone 
accessories. An entire section is de- 
voted to the company's "Futura" se- 
ries of dynamic microphones, their 
specifications, features, performance, 
accessories, plus architect's and engi- 
neer's specifications. 

The new catalogue is available from 
the company's representatives and dis- 
tributors or by writing the Director of 
Sales of the firm. 

BERKSHIRE "LABSTROBE" 
A one -page, two -color catalogue 

sheet, No. 18A -1, has been issued by 
Berkshire Laboratories giving details 
on its "Labstrobe," a small, light, in- 
expensive stroboscope unit for check- 
ing rotation speeds of motors and the 
operation of phonograph turntables. 

When used with the company's 
"Phonostrobe Disk," the " Labstrobe" 
can be employed to check all three of 
the usual record speeds. The cata- 
logue sheet includes instructions for 
using the unit and a table for convert- 
ing to rpm the different number of 
marks on the disc. 

Write the company at 566 Bank Vil- 
lage, Greenville. New Hampshire for a 
copy of this catalogue sheet, which in- 
cludes a complete description of the 
unit and price data. 

RETRACTILE CORDS 
Koiled Kord.v, Inc., fox K, New Ha- 

ven 14, Conn. has issued a new, two - 
color catalogue which shows its com- 
plete line of retractile cords for indus- 
try, communications, and home appli- 
cation. 

More than 25 illustrations picture 
as many different uses for these 
springlike cords that extend to ap- 
proximately six times their retracted 
length and, when released, return to 
their neatly coiled normal size. 

The catalogue is available without 
charge to design engineers, mainte- 

September, 1956 

SPECIFICATIONS: 
Power Output -30 watts 4e 1% IM 
Peak Power --45 watts 
Output Impedance -4, 8, 16 ohms 
Frequency Response -±1 db 10.40,000 cps below 28 watts 

1/2 db 20- 20,000 cps 
Hum -Minimum volume -120 db below rated output 
Controls -(6) Function selector, loudness, bass, treble, level 
set, 5 position level compensation control 
Tone controls -± 16 db to 50 and 10,000 cps 

$49.95 

introducing 
ARKAY Model FL-30 

Hi-fi Amp & Pre -Amp 

Featuring a transistorized Front End with a 
reluctance pick-up, this engineering master- 
piece assures the finest in high 'fidelity 
reproduction. Record equalization for more 
than 30 labels (LP, RIAA and Eur.) Complete 
with rose gold panel and black cabinet. 

...... .......0 i::}:: i::' rSM::M¡;:::} ijt; : ¡::r,::'.::i::::::t:ii,i:}:i ..:. k:. iii v::^ ii :::C:vii'riiiiiii i'j ?iiii }i:'.:.. 
ARKAY 

ARKAY 
Model 

Model 14T21 

HFT -7 Il new! 
HiFi ( TV KIT 
AMFM Ç- 

Tuner 
: :': Very latest design used in sync. 
i5 circuits results in excellent sta- :K: Arkay Kit Model a -8 is a new 1r:' 

?::Extremely low noise characteris -:: ::; bility with extremely low noise ï: hi -fi speaker system in kit form.:: 
¡:< tic. Automatic frequency control::::: characteristics. A. G. C. circuit ::;:Measures 12 x 12 e 24... is a ::; 
:::::with provisions for AFC erase.:;::: results in maximum sync. hold :::::: base reflex, ducted -port and is ::: 

,::::::Allows pinpoint, high selectivity ::::: characteristics. The only vertical :: equipped with a frequency woofer ;; 
::tuning. Foster Seeley discrim -::;? chassis construction, series- :;;:and high frequency exponential :? 

lnator, high efficiency AM loop string-heater type tubes, verti- :::;: speaker together with a variable :;:1 
: i .. .: 

stick antenna and temperature :;: cal retrace blanking circuits, and ;.;:balance control for acjustment of :; 
r :compensated oscillator circuit many more features. :;:;::tweeter. :: 

Tess cover 
$29.95;:;: $79.50 ::: $35.95 

ARKAY 
Model B -8 
Hi -Fi 

Speaker 

System 

ARKAY 
RADIOS 

ARKAY Model FM -6 

: ;::: Ana)! manufactures a complete 
FM Receiver Kit 

::::: line of radios unmatched in the :.::¡.:i 
Extremely sensitive and stable ''': For the person whc wishes a 

: ;: industry in quality and perform- :; grounded grid front -end; :; ' personal radio that will fit into :i5 

::i: ante. They include: transistor :.; Foster-Seeley Discriminator. his pocket comfortably. Uses 3 :': 
:::; portables, table models, multi- Temperature compensated ostil- ; %:: miniature tubes ant makes a p: 
::: band receivers, portables, and ; lator circuit. 3 double tuned IF :: handsome gift in a plastic cab- ::: 

`:: many other models. There is cer- stages, limiter and discriminator net of modern design. Two ear- : ::: 
fain to be one to fit your:::; give top selectivity and sense phones can be connected at the 

z [requirements. :: ;: tivlly. ill!. same time. Size: 3" x 5" x lea".: r 
$23.95 ::: $12.95 >; 

r.v fi...:: 

Write today for full details on the remarkable units in the ARKAY line. You will receive 
our catalogue ABSOLUTELY FREE along with the name of your nearest dealer. Write today 
to Dept. RT -9. 

ARKAY Model PR -3 

Personal Portable 

ARKAY KITS, inc. 120 Cedar Street N.Y., N.Y. 

1110 

Completely 
Assembled! 

NOTA $3975 
K!TI 

SQUARE WAVE 

GENERATOR 
Ideal test signals for ampli- 
fiers. 
Fast rise time -0.5 mitre - 
second on edges. 
Selected frequencies of 10, 
100. 500. 100o. 10.000 
and 20.000 Cycles. 
Uses pulse counter tech- 
niques. 
Push -pull output available 
for electronic switches. 

Write for free folder today! 

RADAR ENGINEERS 
401 E.,.t 45th St.. Seattle 5, Wa.b, 

EASY TO LEARN CODE 
It is easy to learn or Increase speed 
with an Instru,b,graph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners 

tapes 
advanced 

beginner's Sale abet 
Avail- 

able 
typical m all subjects. 

Speed range eSe toe 40 WPM. Always 
ready -no 01íM. 

ENDORSED BY THOUSANDSI 
me Instructugraph Code Teacher lit. 
rally takes the place of an operator. 

instructor and enables anyone to a 
and code without fun 

Thousand of 
u 

ceseful operator. have 
-acquired the Code" with the ln.truewgraph System. 
w r, le today for convenient rental and paren.,. ptan,. 

INSTRUCTOCRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS 

183 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


STAN --BURN 

CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 

G E. Type STAN- G.E. Type STAN. 
BURN BURN 

513.25 ... 108P4 $10.20 526.15 . 17CP4 $19.50 
18.00. 10FP4 14.00 31.25 1761.1 20.75 
16.25 12LPIA.. 13.95 32.25 19AP4A. 22.50 

120P4 10.50 27.40 20CP4 18.95 
28.95 I2UP4 . 14.50 33.00 2IAP4 22.2$ 
18.15 14CP4 .. 13.40 33.25 MOPS 23.50 

150P4 .. 14.50 27.40 n(P4 . 20.15 
31.25 168P4A.. 18.50 90.75 21AP4 49.00 
26.25 16KP4 .. 15.75 DUMONT TUBES 
01.25 I6GP4 .. 18.50 12OP4A 23.75 16FP4 26.00 
29.00 161P4 15.25 ISDP4 26.5$ 117KP4 25.00 
29.00 16WP4 15.25 16DP4A 31.00' 19AP4A 33.2$ 
22.50 1713P4 .. 15.75 21KP4. 38.50 

STANBURN CRT TUBES RCA LICENSED -MFG. BY LINCOLN 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

520 WORTH OF ELECTRONIC IN GRAB -BAG consisting of lain coils. a ker, trans - 
. resistors, 

condensers, etc. ONLY $1.98 plus 
r 

TAPE RECORDERS- Famous Brand 
SPECIAL SPECIAL 

I.i -t Pr. $240.11 ß.S169.00 List Pr. $129.95..579.95 List Pr. 100.05. 129.00 , List Pr. 70.05.. 59.95 
Write for complet. illustrated details. 

ANTENNA ACCESSORIES 
P.500 JFD DOUBLE V" ant.. boa of IO...ea. $1.39 FLASHDOUBLE "V" lightning arrest. 
box of 12 ea. 2.09 

SS Mil 300 OHM WIRE -1000 Feet 8.9S 80 Mil 300 OHM WIRE -1000 Feel 12.49 
100 Mil 300 OHM WIRE -1000 Feet 13.99 

KITS! 
We stork the following manufaetnrer 
complete line of kits -see Advertisers 
Index 

EICO QUALITY ARKAY PRECISE 
All domestic orders will be shipped prepaid for a 
limited lime. Send us your list. Order by Manu- 
facturer and Model Number of item. 

TRANS- ATOMIC TRANSISTOR RADIO....KIT 59.95 
Same as above WIRED. Ready to play 57.95 

SENSIPHONE EARPHONES-Single 
ouple Phone SI.SO GERMANIUM DIODE Loopstiek Radio Kit $3.23 

AM -FM -SW AUTO RADIO 
Drift Free FM- World'e rinnt- Becker LeMans For PUSH BUTTON 5179.95 For SIGNAL SEEKER $239.95 Includes: GE SPEAKER with ORILLE and AUTOMATIC ELECTRIC ANTENNA. Simple installation for all ca rs. Specify 6 or 12 Volt system. 

VM SPEED HI -FI CHANGER -Model 1210 with Ro. nette. Sonotone or Astatie nip -over cartridge..122.95 
RC456. SPEED COLLARO -BRAND NEW. 

5 
45 RPM SPINDLE for above 

SPECIAL 
5$2.98 

3 SPEED RECORD PLAYER with MONARCH CHANGER- Ronette cartridge -Portable Two Tone Car - ying Case 532.95 
WEBSTER Model 140 -3 SPEED Automatic with Ron. etto Sonotone or Astatie flip-over cartridge $22.49 
MONARCH 3 SPEED AUTO. INTERMIX 

CHANGER ith Crystal car Woe $21.95 
t 

Same w British variable rel 24.95 45 RPM SPINDLE 1.85 TU -8 MONARCH 3 Speed MOTOR i TURN TABLE UNIT (less arm) 4.95 

Colors: Green. White, Red or Blue-5 TUBE IMPORT. 
BATTERY KIT for above 

$14.95 ins q4112.0Ó 

JEWEL -Model 5200 -S TUSK AC -DC RADIO-512.50 
RECORDING TAPE -Top quality -1200 Feet- Famous brand-BOXED-1 to 5 -$1.69 ea. to 11 -51.59 ea. 

or more $1.49 ea. 

HALLICRAFTERS TV 
17" PORTABLE TV............ Dealer net $103.95 Model 17T370061-Table Model...Dealer net 91.95 
Model 2175460M-Table Model...Dealer net 129.46 
SETCHELL CARLSON -17" PORTABLE TV...5110.95 

HI -FI PACKAGE DEAL 
Includes: JENSEN K210 SPEAKER. MONARCH AUTO- MATIC CHANGER with GE RPX OSO. 12" SPEAKER ENCLOSURE in BLOND or MAHOGANY WOOD (Specify color,. MATCHING BASE FOR CHANGER. 
10 WATT HFIO BOGEN AMPLIFIER. $9950 Complete, ready to play. A $135.00 Value for Only net 
or your choice of similar units at relative package price. WIo for prices. 

DEALERS: mit; ,los6 cOte"- Aiid 
CRAFTERS. 

o N PRECISION, 
ECHMA TER G É WESTINGHOUSE 

TUNG -SOL. MAJESTIC. GRUNDIG. ARRAY KITS, 
DELCO, GEN. MOTORS. Address all inquiries to I 

I Dept. RN -9. 
J 

COMPLETE HI -F1 DEPT. SEND US YOUR LIST 
FOR LOWEST QUOTATIONS ON ANY ITEM. 
We invite export inquiries and offers. Our export de. 
p 

rcment 
rowels 

Osve special attention to epeiting 
authorised distributors for Uncommissions. e r, all Delco 
and Gen. M Auto Radio parts in stock. 
We also Barry a plete lne.01 popular makes of Radio Tubes at SSOmIO discount. Also many other 

,al purpose and transmitting types. and all elec- tronic and equipment at lowest .ces. s nd 
Tea 

list f your requirements for om t quotations. rms: 200p th order. Balance C.O.Ú. All crins F.O.B., NEW YORK Warehouse. Minimum 5.00. 
I Write for our latest price list and H, -Fi Catalog 8N -9. 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

558 CONEY ISLAND AVE. 8'KLYN 18, N. Y. 
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nance managers, purchasing agents, 
and others interested in retractile 
cords. Address all requests for this 
publication to E. L. Love, Sales Man- 
ager of the company. 

ALLIED FLYER 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Ill. has is 
sued a 32 -page supplement which lists 
hundreds of special values on audio 
equipment, kits. antennas, tools, radio 
receivers, garage door openers, Geiger 
counters, ham gear, test instruments, 
and items for the experimenter. 

This new publication is available 
without charge on request. All of the 
items listed are available by mail, if 
desired. 

G -E CERAMIC TUBES 
The Tube Department, General Elec- 

tric Company, 1 River Road, Schenec- 
tady, New York has just issued a new 
20 -page booklet containing additional 
data on its microminiature metal - 
ceramic receiving tubes. 

Design and construction innovations 
of the tube are described in the book- 
let, which also contains additional ap- 
plications data, operating characteris- 
tics, and construction features. Illus- 
trations show the extensive facilities, 
advanced equipment, and engineering 
and technical skills employed in the 
manufacture of the tubes. 

The booklet, ETD -1212 -A, is avail- 
able without charge on request. 

CAREERS IN ELECTRONICS 
Capitol Radio Engineering Institute, 

3224 16th St., N.W., Washington 10, 
D. C. has issued an interesting 48- 
page booklet, entitled "Your Future in 
the New World of Electronics," which 
outlines the opportunities open to 
technically trained men. 

A 9 -page, detailed, and factual re- 
port outlines the growing importance 
of electronics in the world, the status 
of various branches of electronics, ca- 
reer opportunities, and the outlook for 
the future. 

The publication also describes the 
school's home study course and ex- 
plains the curriculum which includes 
practical radio -electronic engineering, 
broadcast radio engineering, radar and 
servo engineering, practical television 
engineering, and practical aeronautical 
electronic engineering. 

Copies of the booklet are available 
from the Registrar without charge. 

CONTROL -RESISTOR CATALOGUE 
Ckuostat Mfg. Co., Inc., Dover, 

N. H. has issued a comprehensive 28- 
page catalogue which lists just about 
every type and size control or resistor 
needed for the usual run of applica- 
tions. 

Among the listings are composition - 
element and wirewound controls in 
several sizes including miniaturized 
versions, convenient field -attached 
shafts and switches, power rheostats, 
sound -system controls, precision and 
laboratory -grade controls, wirewound 
fixed and adjustable resistors, preci- 
sion deposited- carbon resistors, bal- 

115 COIT ST., IRVINGTON II, N. J. 

or HIGHEST QUALITY 

TUBES 
COMPARE! 

miy one e,n.Il. . . series um5 En n.,:1nd ie raPlurint, 
tl. il ed. Veil twicn i,I k 

"thc same bas,. 

Red- 
Latest 
a 

Teles Price 
Low, Of art sS 

Money. T bes 
Tube Saving Whole 
Type Price sale. 
ZAFA . . .50.96 $1.83 25N .... .58 1.08 
343 .80 1.53 
3ALS 
3AU6 

.2 
6 1.01 

.82 
36E6 

.54 
52 1.01 3N6 . .74 1.6 

31128 .SS 1.06 3876 .55 1.09 3C56 .54 1.06 
3D76 .50 1.01 
547 .90 1.72 

1.75 
1.83 

Tube 
Type 
SUB , 
576 
5x8 
6AU8 
SAWS 
secs 
68148 6BN 
68R9 
6858 
6876 
6CAS 
6CE5 
6CG7 
6CG8 
6CLR 
6CM7 

Rad- 
Latest 

Tel's 
Catalog 

Low. Of Est. 

Mooney. Tubess 
Saving Whole - 
Price saler 
$0.78 51.53 

1.01 
.75 1.48 
83 1.61 
83 1.69 
95 1.83 
N3 1.61 

1.05 .]8 .57 
... 1.53 

1.72 
1.06 
1.09 
1.06 
1.16 
1.48 
1.46 
1.27 SAME .75 1.48 6DD6 . 1.03 1.99 SANN .78 1.59 6DY6 .49 .98 SAGS .52 1.03 12ÁW6 . .67 1.20 SATs .75 1.48 12111.6 .9 1.02 58K711 .82 1.53 12BV7 .70 1.40 SORB .79 1.53 12CA5 .56 1.09 1.46 25E1146 . . 1.37 2.62 Sig .64 1 

1.24 
25006 . 1.06 2.04 

578 .81 1.53 l $37.17 $72.33 

SAVE A WHOPPING $35.00! 
THESE 
WRITE RA 

TYPICAL 
D.TELFORF AREECATALOG LISTING 

SAVINGS. 
MORE THAN 300 TYPES. 

60 

EXPORT INQUIRIES INVITED 
TERMS: 25oo deposit must accom- pany py all orders -balance C.O.D. All shipments F.O.B. Irvington ware 

Orders Under $5.00 - 
50e Handling Charge. 

PLEASE send full remit. 
tance. Allow for post- 
age 

funded. unSuö Subject too 
Prior sale. 

Radio 446d 7a/ . . 

I F POWER FAILS 
STAY ON THE AIR! 

25 KW LE Roi 
D -471 Le Roi engine, Westinghouse Generator, 
panelboard, 1200 RPM, 110/220 volts, 3 
phase, 60 cycle. Army surplus. LIKE NEW 
CONDITION. Ideal as stand -by unit. ONLY 
$1750.00 F.O.B. Fort Worth, Texas. 

Stay on the air, through the use of 
standby electric power units. Today 
many excellent buys are available in 
Surplus Government equipment. 
Purchase your standby power units 
from a reliable Government Surplus 
Dealer and save up to one -half. 
Write, wire or phone your needs 
today! 

Gordon & Pope Supply Co. 
2508 E. Lancaster Phone JE 6 -8318 

FORT WORTH, TEXAS 

RAD!.) & TELEVIS!CN NEWS 
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lasts, line -voltage regulators, fuse - 
type resistors, a power resistor decade 
box, etc. 

A copy of Catalogue No. 56 is avail- 
able either from the company direct 
or from any of the firm's distributors. 

PACKAGED MICROWAVES 
The Government & Industrial Divi- 

sion, Philco Corporation. 4700 Wissa- 
chickon Ave., Philadelphia 44, Pa. has 
issued a 16 -page descriptive brochure 
relating the firm's microwave com- 
munications equipment to different 
types of industry. 

The booklet, which contains a large 
number of photographs and diagrams 
of actual microwave installations, de- 
scribes typical expandable systems for 
500 miles, 120 miles, and 90 miles. One 
system is capable of handling 48 voice 
channels. 

NEW TRIAD TRANSFORMERS 
Triad Transformer Corporal ion. 4055 

Redwood Avenue, Venice, California 
has issued a four -page folder which 
illustrates and describes all of the new 
items which are mentioned for the 
first time in the company's 1956 gen- 
eral catalogue. 

Included among the new items are 
various audio, isolation, filament, out- 
put, modulation, auto radio replace- 
ment transformers, swinging filter re- 
actors, blocking oscillator transform- 
ers, deflecting yokes, etc. All of the 
items are pictured and described. 

LAFAYETTE CATALOGUE 
Lafayette Radio, 100 Sixth Ave., 

New York, N. Y. has issued a value - 
packed, 96 -page general catalogue 
which it is offering free to experi- 
menters, hobbyists, service techni- 
cians, school executives, and audio- 
philes. 

The publication pictures and de- 
scribes hundreds of items of interest 
to the electronic industry. Copies of 
Catalogue 5 -56 will he forwarded upon 
Written request to the company. -E0,- 

PIIIITO CREDITS 
Page Credit 
40. 41 Standard Coil Products. Inc. 
42 TeleTest Instrument Corporation 
43 International Business Machines 
4.1, .15 Admiral Corporation 
50 Hoffman Electronics Corp. 

51 Channel Master Corp. 

59 RCA Service Company. Inc. 
60. 61 Motorola Inc. 
72 (left). 73 Jensen Mfg. Co. 

72 (right) 
University Loudspeakers. Inc. 

77 'Westinghouse Electric Corp. 

96 United Air Lines 
98 General Electric Company 
174 

Chesapeake und Potomac Telephone Co 

180 Eitel- McCullough, Inc. 
ERRATUM 

The schematic diagram on page 59 of 
the April 1956 issue ( "A Portable Geiger 
Counter ") contained an error. The bottom 
end of the volume control, Rn, should be 
connected to terminal "B" on P, instead of 
to ground as shown. 

September, 1956 

URAN/UM 

pRosPecnivee 

GET A BRAND NEW 

RCA GEIGER COUNTER 

at %Peke/ a HARVEY 
Exclusive 

Limited 
puootThes - 

Fast) 
Here they are - in factory- sealed cartons...designed and 

built by RCA to their world- renowned engineering standards...sold at exactly 
twice these special prices everywhere outside of HARVEY'S -the same high - 
sensitivity Geiger counters that have brought wealth to many fortunate and 
well- equipped uranium prospectors! 

3 -way radiation detection (by meter, neon light and headphone) full -vision, 
easy -to -read meter three counting ranges handy zero -reset button self - 

contained battery operation (portable radio and flashlight types) weather-proof 
metal case (easy to decontaminate in field with damp cloth) rugged 
dependable in any climate 

Model WF -10A 
8"x3l /2 "x71/2" alum. case. 5 lbs. incl. batteries. 
Regularly . . 5119.50 

Harvey Special $59.75 
Also available with extra- sensitive bismuth -type 
Geiger counter tube as Model WF -11A. 
Regularly._. $154.50 

Harvey Special $77.25 
Model WF -12A 
Has Geiser- counter tube in external probe for 
exploring fissures and test bores. 71 /e" x 31/2" x 
71/i" stainless steel cote. 51/2 lbs. incl. batteries. 
Regularly $149.50 

Harvey Special $74.75 
Also available with extra -sensitive bismuth -type 
Geiger counter tube in external probe, os Model 
WF -14A. 
Regularly 5186.00 

Harvey Special $93.00 
Add estimated shipping charge for total weight, F.O.B., N.Y.C. Excess prompt y refunded. 

Established 1927 

HARVEYRADIO CO., INC. 
103 West 43rd Street, New York 36, N. Y. 1Udson 2 -1500 

Assortments for One Buck 
100 s., W Real 
75 1 W Rest 
50 2 W Resistors 
10 W.W. Resistors 
50 TUB Cond 
30 CER. Condensers 
30 MICA Condensers 
3 TV Elect. Cond. 
5 Radio Elect. Cond. 

CAPITAL ELECTRONICS. 

20 Pilot Lights 
50 Sockets 
50 Radio Knobs 
50 Term. Strips 
10 Vol. Cont. L /SW 

5 Vol. Cont. N /SW 
10 TV Coils 
Wire and Solder Kit 
Hardware Kit 
222 Fulton St.. N. Y. C. 

RADIO and TELEVISION ELECTRONICS 
In all Technical Phases 
New Classes (Day and 
Evening) Start 1st of 
Dec.. Mar., June. Sept. 

Free Placement Service for Graduates 
For Free Catalog write Dept. RN56 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST.. NEW YORK 14. N. Y. 

a TERRIFIC BARGAIN in a 

SOLA CONSTANT 
VOLTAGE 

TRANSFORMER 
Ends fluctuating line 

voltage: 

OVER 60% OFF... 
the factory price at 1-Input 2.00(' VA unit! And 
he!e's another bonus! This Air Forces 2.000 VA 
verstock. Sola Cat. No. 30768, has 4 inputs! 50.125 

V.. 190.250 V.. 60 cy. or 50 cy. Isolated secondary 
constant 115.0 V. I% from no -load to lull -load 

0t 17.4 amp. So. If you choose. use It as 220:115 
V step -down. And slash 1147.50 uff the factory 
I. input price! 
7sni.nertstitr. 

orte i2ar 
4 'Fad. 

bF 
O.S4 . $97es o Pasco. Wash. Only 

THE M. R. COMPANY 
P. 0. Box 1220 -A Beverly Hills, Calf. 
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WRITE FOR BONUS CATALOG 

INFRARED SNOOPERSCOPE 
See in Dark Tube 

Ian 
r eoluUnn. 

Data Spei al Sa.75: 2e 59 
Snooperscooe Power Supply 

Model PS2001- a5oovoc 35MA, 1'=ín1: Dual Doubler ('kt. In Meta Cabinet 521.95 KIT, Same as above. Less Cabinet 513.95 
New, Unused Individually Boxed 

TUBES FULL RETMA 
WARRANTY 

No Electrical or Mechanical Rejects 
024 .45 GAYS .80 6X6 .45 12687 .55 laxa .95 6AV6 .45 SSC .45' 12BA6 .50 183 .65 64X4 .80 65A7 .50 12056 .65 IRS .50 66X5 .75 65J7 .65 12BH7 .65 174 .50 6866 .45 65147 .50 120Y7 .97 lu5 .45 65C5 .60 65L7 .55 12567 .64 182 .85 68E6 as 65N7 .55 12517 .5 3V4 .75 6506 1.15 6507 .55 136N7 .56 
SV4 .50 68L7Á 1.90 6T8 1.75 

1257 
58026 

.50 
5Y3 .65 SINS 1.19 6V6 .55 2516 .42 66C7 .65 6006 .90 6W4 .35 25W4 .45 
GAGS .45 6Ba7A 1.30 6X1 .40 35L6 .69 GANS .60 6C .3! 6X5 .45 35W4 .50 GALS .0 6CB6 .50 6 88 .85 3525 .45 6405 .5 6C06 1.08 126T6 .40 5085 .70 GATE .40 6CF6 1.25 12Á77 .65 SOCS .52 GAU .95 6CL6 1.65 12ÁU6 .41 SOL. .55 6AUS .60 615 .40 12AU7 .50 75 .85 6606 .45 6J6 .45 126X .68 83V 1.22 

"TABLITE" ELECTRONIC FLASH KITS 
AC b Battery Inbuilt 

All in One Camera Case [ 
a to .ins . 

! not bright In al: 
1. i i noel 

.. 

deal: 
a ..i:nou : .i, per (lash le.s t Ake. 

All lkitsn..litri Ilebtu lilt of 
AC 
MODEL 40Ó6.t 60W se , color 75 +; S W 225 +. Recycles 2 seeds. less than lbs $29.95 MODEL 6008. 120W seed color 100+: B S W 300+. Recycles S seeds. less than S lbs 544.95 2 -240V Batteries. n $10 SOLD WITH Ó8ÿ R Photfsh Cond. S SMFD. 5V, W SEC NEW LOW leakage. Famous m /gr F'? 58: 2'515 

"TABTRON" HI CURRENT PWR SUPPLIES 
ONE YEAR GUARANTEE / Variable 0.28VDC. Completely Guilt. Inels: Full Wave Selenium Rectifier. 

I 
Trines. \'.elate Volt Amp 

< % H yet dully SteeTerminal. ! Fuee.a In 
115\' /Gticy Input or 2201 and 3nlphase to order. SPECIFY. 

Stk. NO. Cont. Rating W- Meters r28v5A 0 -28 VDC at S Amp 550.00 728v12A 0.25 VDC at 12 Amp 5125.00 T28V24At 0.28 VDC at 24 Amp 5155.00 T2895OAt 0.28 VDC at 50 Amp 5285.00 
NEW "TABTRON" SELENIUM BRIDGE 

God. RECTIFIERS One Yr. 
FOLLOWING 

36138' F52 42w 
WAVE 100 GE Burr 

Cont. Volts Volts Volts Volts LAMP 51.40 $2.80 $3.70 57.40 ¡ 
3.111 2.90 4.10 5.75 12.70 AM 3.50 6.40 11 25 25.00 I 
6AMP 3.95 7.70 12.75 29.65 

MDAMP 

5.85 11.35 19.40 41.35 ; 3AP 7.20 14.25 22.00 3.65 

FAMOUS BRAND PHONO CARTRIDGES 
F Original Boxed, Money Back Gtd. 

RPXOSOA l .000 INS 19.25 RPXO53A God n Treae l ...28.00 
R %05lÁ Golden Treasure IGU i. .. 

Replacement Needles "TETRAD" Diamondt 
RPJ013A Dual lisp 11l1 a 111:1 'T(" rit;......511.20 RJOID or RPJO3S Single IUl ....'l........ 51.35 RJO15 or RPJ03S Single i vi ...... ........59.85 
MG ..r or 

Single 
A í1,111e tAi TI': 1'11ÁU "....59.89 

MG ..r 78 AIn1;le IUI 'Tt:l'NAU t 59.89 
NEW COLLARD RC -54 RECORD CHANGER ta 527.95: With RPXOSOA . 534.90: With RX052A .. 544.95 

FINEST HI -F1 RECORDING TAPE 
7200 Ff. -r Reel 
Money Back Gld. 645 Lots 

of 12 
,.t quality CO trolled pin,,,, l 

F`reO- Slleen l' . del S Slit. Glut. I a....... 4 ...dew. 
111:1'SOxiide Wed In. 311. FOR 5t ., J , 1:/, 

EACH: SINGLY ..: 51.99 EA. 

KITS! KITS! 
All nil. Contain Most Popular Values i S,a.. 

I EXTRA: iió RIT ORDER 
EACH 

25 Precision Resistors 
10 Switches 
25 

Carbon Resistors 
36 Panel Lamps 
10 Electrolytic Cond.* 
15 Volume Controls 
25 Tube Sockets 
50 Tubular Cond.' 

500 Lugs Es Eyelets 
10 Ba Oil Cond.. 

5 
10 XmitSMica Cord' 

1 EACH KIT ONLY 

25 Power Resistors 
65 Mica Cord's 

250 
Crystal 

Hookup Wire 
100 Fuses 
35 Ceramic Cond 
10 Rotary Switches 

6 Crystals 
60 Inductors & Celle 

S Microswitches 
10 Wheat Lamps 

In Plastic co8011 

99c 
NEW IMPROVED "TAB" HI -FI SPEAKERS 
,----/ With Inbuilt Network Ticenal 

© ¡/)) 
Magnet. 

Ó 

T` 111 %M:0 watt 4O.20.0001CY 
.. 

MODEL F12N3X $27 
12 COAX. 20 Watt /35 -1 8.000 Cycles. MODEL F12142X 523 

LLTAB99 TERMS: 
de Money Each 

Std (cost 
h F.O.B. N.Y.C. Add spgn 

Or foe C.O.D. 25.' Dep. Tubes 
VC Y a R -cap Only. Prices 
shown biect to char 

11 LIBERTY a ST. N. Y. 6. R. Y. 
PHONE RECTOR 6245 -CABLC ' 

186 
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11 11 1111 
/1/ 111111 /11111111 /111 11111 /V 1111 

111/ 1 
1 1 

1 111111 1 11 11 11 

11/ 111 1trivii,, 11 1 11111 1v/ ff111111 11111- 1/ 1 
111 1 111 1.11 11 

111111 11111I/ IV"' 111111111111 1 
ff11/11111111r/ 11/ ff111/1111111/111_ 1/1 -1' 1111 1 

lt,Ilti 1. 
1111 11/1/t111 /11,111 1111 111111 33 11111 

/11 ss1/1/1/ 11111/ 11f1 

1111-111101i, , 
117101 111 

1:11 111/11A1/ II 
1A111 111 1A11//11 II1 1/11111111/ 111111 

/11 111111/1/ 
11111111.. ..11111111111111 11ij 

1111 1111 111." .401 tfttl1111111 11/111 11 

IIIIIIIIII/1 ""::11 11111 11/1 1111/ 1inv 
11411 

11,1 1,11 

1111111 1/1/ 11111 11111 11 II 11111 11111 111 /1 1111111 11111 11 111111 II ii 

11/111 1/1/111 111/ 
1111 111 111 11 114/ 1 11 11 1111 111 11 

1 / / 1 

1 

111 111 
1111 111/1 
111 1/11- Ir1 
/1111 iirril 11/11 11 111111 11111 1111 
111111 11111 1I 
11111/1 1111111111111/11111/1 
11111 1/1111111 
111111111/1111111 1/ 11111i11 
111/11111- 11 

1/111111111/11111 

111 
11111/11)11 

1/ 
11'11 

11 
/ 

111 
11 .. 

1 
111 111 

111 

11 
1,11 

111./111 /111111 111/11 1it 

1.111 1111 111111 

1/ 1111 

1111 1IIII II I 
11 1111111 
1111 111111111 

11/1 11 1111111161AL '11111111//1 

:1111 1111 1 

111 1111111 11111 11 
111111) :11111 11111 
11111111 111111 11111/111 

111 /11111/ 1111 11 111111/ 11/1/ 
11//1/ 114118 1111 
11111 11111 11111ii1/ 
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WPITTIP r 
/ 

RATE: 50e per word. Minimum IO words. November issue cloves September 
1001, Send order and remittance to RADIO & TELEVISION NEWS. 366 

Madison Ave.. N. Y. C. 17. 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice; 
television: broadcasting: servicing; aviation, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

FOR SALE 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make. model. Diagram Service, flux 
672 -IlN. Hartford 1. Conn. 

TUBES -TV. Radio, Transmitting And Industrial 
Types At Sensibly Low l'ricea. New. Guaranteed. 
1st Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5 -7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 

NAVY Surplus -used, complete with tubes-Re- 
ceiver, R 28. 100 to 156 MC $8.00, Transmitters, 
T -19. B(' 600 -3 to 4 MC, $5.00. T -20, BC 457 -4. 
to 5.3 MC $3.95. T -21, BC 118 -5.3 to 7 MC, 
$3.95. .lack Box New 1W 1366 M. MOO. Prices 
F.O.B. Ii1l:uto. Ala. Rogers Trading Co. 2101 
Second Ave. North, Birmingham 3. Ala. 
DIAGIIAMS! Repair Informal ion ! Radios- ampli- 
tiers- recorders $1.00. Televisions $1.50. Give 
make. model, chassis.- Norelco- Philips and Am- 
peres/ tubes In stock! TV Millie. Box 1111 ItA, 
Hicksville. New York. 
DIAGRAMS -Radios, Amplifiers, ('hangers. $1.00 
Each. Television Service Data $2.110. Unknown 
Mmlels. Ghee Tube Layout And l'art Numbers. 
Kramer's Radin Service, Dept. 656. 36 Columbus 
Ave., New York 23, N. Y. 

SEIt\'I('E time cut in half with Trouble Shooting 
Test tun trutent stade front old television. $2.00. 
Sterling. 129 West Long Ave.. New Castle. l'a. 
l'uI3lt'I.ETE Televisions Sets $11.95. Jones TV, 
1115 Ralubler, Pottstown. l'a. 
WI RI NG houses with relays and low voltage con- 
trol. Diagrants, Information. Box 151, l'a ramount, 
Calif. 
TRANSISTOR Kits. Free Information. Transit 
Electronics, Box 15 -N2, Alden Manor, Elntont, 

V-0-MA pocket nndtiueter kit. All parts to build 
a unit we ntunufacture by the thousands for the 
Artily. Complete with cable harnesses. Iy re- 
sistors precut and bent. Test leads and sturdy 
vinyl carrying case Included. Stmt pie, easy assem- 
ble. Dual color meter scale. 0-10-30- 300 -1000- 
5000 AC -DC volts. 0- 51100 - 100.000 ohms. 0- 10.100 
milliamps. A top quality meter at an unusually 
low price of only $17.50 net Atomic Engineering 
Corporation, Box 1701, Grand Junction, Colorado. 

WANTED 

1VAN'fEO: ART -13 transmitters and parts -also 
Alu' -1. ARC-3 and ARN -7. Have requirement for 
Alt N -0 material, Iron lore Loups, need all types 
Collins and Bendix Aircraft Radio equipment. 
Florida Aircraft Radio & Narine. Inc. P. O. Box 
215. International Airport Branch, Miami 48, 
Florida. 
CYLINDER and Old disc pl ' raptes. Edison 
Conqueror, Idelia aticl Oratorio models. Berliner 
Gramophones and Zono -o- phones, Columbia cylinder 
Graphophunes. and coin- operated cylinder phonos. 
Want old catalogues and literature on early phonos 
prior tu 1919. Will pay eash or trade late hi -fi 
r laments. Box 50 'e RADIO & TELEVISION 
NEWS. 
AIIt('ItAF'T Electronics Needed: BC-788, I -152, 
ARN -7, AItC -3, ARC-1-or any type airborne 
electronics. Electronic Tulles Needed: Broadcast 
loaner mud :tir cooled(. transmitting. receiving lin 
quantity only), Jlagnetrnns, Klystrons, etc. Top 
Prices Paid: Write or phone description for im- 
mediate action. Bob Satinet, WeltEX, 1524 S. 
Edris Dr.. Los Angeles 35, /'al. l'Irone: ('Restview 
1 -3810. 

TORES and equipment bought, sold. and ex- 
Changed. For action and a fair deal write B. F. 
Gensler, \V21.N1. 513 Crosby St., N. Y. 125, N. Y. 

AN,A1'II -1. AN/APR-9, other APR -," "AR R.." 
"TS," ARC -I, ARC-3, Aht'f -13. everything sur- 
plus: Tubes. Matnta s, Laboratory equipment. 
Describe, price in first letter. Engineering Asso- 
ciates. 131 Patterson Rd., Dayton 9, Ohio. 

ART -13íT17.\ Transmitters, $175.011: 
13/T17 Transmitters. $125.01): 11l' -7S8 C 

et ers $175.1111: A It(' -3 Transceiver Complete, 
$325.00 : It5/AItN -7 Radio Compass, $17;. nn: BC- 
348 Rec'r Moilifled, $25.00: BC -318 Itec'r l'nmod- 
Hied, $50.011: Alti' -1 Transceiver, $3110.011: BI' -312 
Itee'r. $511.011: BC -312 beer. $40.00: 1 -152 -C In- 
dicator, $.50.00. Ship Via Express, C.O.D. Sub- 
ject To Inspection To II. Finnegan, 49 Washington 
Ave., Little Ferry. N. J. 

WANTED: Receiver 115/ARN -7, MN -62A Trans- 
ceivers, IITIS /AIIC -1. AN/ARC-3. ItC -78812. I -15 2C, 

Collins. Bendix equipment. 'l'est Sets, Dyo:uutols, 
Inverters. We pay highest prices. Advise quantity. 
condition, price first letter. Aircraft Radio Indus- 
tries. Inc.. 15 East 40th St., New York City. tele- 
phone LExington 2- 6254. - 
BC221's WANTED -Highest cash price for BC- 
221's paid even more if the unit has modulation 
and hasn't been l:uupered nitin. Original hook 
needed. Write giving Model No. to Weston 
Laboratories, Inc., Bolton. \lass. 

REPAIRS AND SERVICING 

HIGH Fidelity Speakers Repaired. Amprile Speaker 
Service. 70 Vesey St., N. Y. 7, N. Y. Ba. 7-2580. 

TELEVISION Tuner Repairs. Dan's Trlevi ion 
Laboratoy. 600 Sunrise Highway. Babylon. N. Y. 

TAPE RECORDERS 

WHOLESALE! Recorders. Tapes. Radias. Phono- 
graphs. Cata legue! Torvers, Box 155, l'hiladel- 
phla 5. 

PRE-RECORDED Tapes, Low price recording tape, 
Accessories, Catalogue. F:fscn Sales, 270E Con- 
cord. West Hempstead, New York. 

TAPE Recorders, Tape. Unusual Valises. Free 
catalog. Messner 69 -02 R, 174 St., Flushing 65. 

CANADIANS! Let us quote on your tape recorder 
needs. Suundscription Service, 5239 ('ark Ave., 
Montreal, Que. 

RECORDS 

PHONOGRAPH Records Cheap. Catalogue. l'ara - 
mount, N0-313 East Market. Wilkes-Barre, Penna. 

BUSINESS OPPORTUNITIES 

"ASIA Trade Inquiries," listing exporters, im- 
porters. m :mttactwrens in Japan, Hong Kung. Cey- 
lon. India. .lust 51.00 today. Asia Trade Inquiries, 
920 -3rd Ave., Itux 739, Seattle 4, Washington. 

CORRESPONDENCE COURSES 

I'SED Correspondence Courses and Books sold and 
rented. Money hack guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 
t'SEIi Correspondence Courses, Books Bought, 
Sold. (tented, Catalog Free. Myrtle Vernon. 624 
Mohawk Street. Rossville, Ga. 

INSTRUCTION 

ENGINEERING Degrees earned by home study. 
American College Of Engineering. Box 27724-C. 
Hollywood 27, California. 

When you order by mail 
please print your name and address clearly, be specific in your order, enclose 
proper amount, allow ample time for delivery. 

September. 1956 

¡HQ for the 5 TOP QUALITY brands of 

STANDARD 

BRAND TUBES 
AT SENSIBLE PRICES! 

90 -Day RETMA guarantee Brand New 

Individually boxed First quality only 
1935 ..53.50 CL299 . 53.00 1620 ..53.00 
1022 ..50.00 304TH . 8.75 1624 
CL -2 . . 9.5 304TL . 10.50' 1625 .. .30 
2C35 2.00 307A .60 2050 
20390 . 9.75 355A - 12.00 2051 .65 

2051 3.25 357A . 10.00 5517 
2C53 9 03* 1.2S 5636 
2021 70 4035 2.75 5636A 
2E24 2.75 04Á 12.50 5642 
2525 19 .75 416* 29.001 5643 
21145 35.00 416 39.00. 5646 
2555 .15.00 417A 2.75 5651 
3524 I.SO 417* 5654 
31124W 5 00 5842 . 12.50 5656 
3529 . 5.50 450TH . 45.00 5670 
3SP1 1.40 0 -610. 3.50 5675 
3023 . 4.50 WL635/ 5676 
3031 . 1.40 658 .. 90.00 5687 
3043 . 6.00 GL673 . 13.00 5691 
3021A .. 3.95 701A .. 2.75 5692 
3121 . 3.00 7035 .. 1.10 5693 4.75 
3J30 _ .30.00 717A .35 5703WA.. 4.50 

4.55A .. 1690 723A S. 7.85 5715 .. 2.50 
4.125A 30.25 7256 3.50 5719 
4 -2505 ..35.00 -7507L 50.03 5725 
4.400A ..58.50 800 .. .90 5726 
824 802 2.25 5744 . 1.25 

111.30 .. .50 803 .. 2.00 5749 .. 1.25 

ÓC35 
...13.50 805 5.00 5763 . 1.20 

E27 . 8.50 807 1.20. 5812 
4PR60* .50.00 807W' 581 .80 

5022 .. 19.10 5933 . 2.85 51140 
5R4WGY . 3.00 814 1.50 5879 . 1.40 
6655W .. 1.40 815 2.00' 5881 .. 2.35 

604 .20 816 1.00 5894/ 
6021 ..15.00 826 .65 A59903.18.00 
6J4 1.90 836 .. 1.50' 5910 .5 
626W . 1.00 837 
15E .. 1.50 1138 
F032 . .50 645 - 

'3570 . 2.45 866A 1.25' 6130/ 
vC50' 8728 . 1.251 3045 ...6.00 

6.00 8898A.. 125.00 6146 . .55 
61030 . 1.35 917 1.50' 6161 
81165 . 7.50 918 .. 1.501 6169 
u769 2.50 927 . 1.30 8201 
8IX872 or 930 1.501 6350 

73 .35 954 .35. 6539 
F1135 . 5.00 955 .35 8008 
V511130 . 1.75 956 .. 35 8020 
3718 .. .90 957 35 9001 
203A . 2.50 95101 .35 9002 
211 .50 991 1,123 .35 8003 
2508 ... 2.95 C51005 .35 

250TL ..14.00 C51007 .75 9004 
115253 .. 5.00 C51026 2.35 9006 .. .20 

Mock! 
a 

WR ITEy 
, many others. Over 1000 Utye 

s 
a 

i 

2 COLOR TUBE CARTONS 
Keeps your tube stock neat. N1W 
safety a Dlion enta tuoo 
graphed Oast,y <red n litho 
he most°OM..Ct. e tube carrton 
lama Ile today. M,n,mumwu 

ntuto: 100 
a lot 

any 
ices 

one size. 
case 

FOR TUSE PER 100 
Miniature ..651.16, 11ík.....51.00 
OT 6557. etc..... 1.25 
Large CT ...163. etc..... 1.50 
Large 

GLOSSY! 
etc 00 

0X85 
Completely ,No printing oyoor 

Ime nigh quality, 
ame 

ow Same 
Specify WHITE" 

orde pg. when color i not stated, 
color cartons ill be shipped. 
T1.1E ACÑERs 

White 5.i u e t s: 
C! dló M n tube 

"CT 
stacker holds 10 "CT'' C [ACH 5122 PER 
Minutacker Slat 
GT 2e 

1.25 5915 .50 
.70 6111 ... .95 

2.50 
3.00 

. 10.00 .. 9.00 

. 3.95 
.. 2.00 

. .85 
.. .65 

1.35 

DIRECTRON SELENIUM RECTIFIERS 
F911 Wave Bridge Type 

Max. 18 VAC 36 VAC 54 VAC 72 VAC 130 VAC 
Amps. _14 VOC 26 VOC 42 fDC 6s VDC 100 VDU_ 

1 51.35 52.30 53.70 54.50 57.40 
2 2.00 2.75 5.30 9.90 9.15 

21 74 3 
3.50 6.40 1Ì 29 14.35 21.70 

6 3.95 7.70 12 75 17.30 29.65 
10 5.85 11.35 19 40 24.80 41.25 
12 7.20 14.25 22.00 29.75 395 
20 13.05 25.05 37.25 48.75 76.50 
24 14.25 28.75 44.50 57.65 81.00 

We bu'Id othr rl' um rectifiers. 

Complete line 
rsfanfl chokes 

er ter siórme 
and filter 

of 
tors 

w 
stock at all times. May he 

at 
o a m rectifiers shove for 

im mediate 
same 

e ery. Write for çomplete c list 

NEW RECTIFIER TRANSFORMERS 
1 A A,nn. S 

5.75 Continuous Ratings 2 n1 pc. 
8.75 PSI: 115V. 60 cycles Input Amps. 18.75 SEC: 9. 12. 18. 24 and 36 12 Amps. 36.65 volts. 

NEW RECTIFIER CHOKES 
Continuous Retails 

24 Amps. .... 004 Hy. .035 ohm.... 29.95 
FILTER CAPACITORS 

Each Capacity 40 CD (in cans, on octal 

500 MFD 
500 MCD 

1000 MCD 
1000 MFD 
2000 MCD 
6000 MFD 

51.00 
200 V. 1.95 

50 V. .85 
15 V. .85 
35 V. 1.50 
50 V. 2.25 
15 V. 2.50 

WRITE FOR "BARRY'S GREEN SHEET." FREE! 

TERAlt ercha 
d les guarlanteed. P.0.6. 

N.YCCO.D. 

BARRYELECTRONICS 

512 Broadway, Dept. RN, N.Y. 12, N.Y. 
Call Day or Night -24 Hour Phone Service 

Phone: WAlker 5.7000 
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SPECIALISTS to the WORLD 
SELECT THE TUBES YOU NEED FROM ONE OF THE 
MOST COMPLETE TUBE INVENTORIES IN THE WORLD 

RECEIVING TUBES 
0A2 .69 6AD7G 1.50 
0548 .95 65E4 1.23 
0B2 .65 6AF6G .85 
0Z4 .49 GAGS .72 
153 .68 6467 .98 
1A7 .52 6AH4 .85 
1504 1.20 6AH6 .85 
15E4 .92 6515 1.49 
15X2 .95 GABS .69 
1B3GT .79 6AK6 .75 
ICSGT .52 GALS .58 
1G4 .65 6AL7 .95 
1C6GT .49 65514 1.50 1 115G .58 6AM8 1.10 
116CT .69 6584 1.50 
11.4 .74 64N5 2.75 
116 .79 65118 1.15 
11.54 .79 6505 .57 
1156 .85 6AQ6 .57 
1184 .85 6507 1.15 
1LC5 .79 GARS .70 
ILC6 .79 65136 2.15 
1LD5 .85 6555 .70 
11E3 .79 6456 1.95 
lLGS .85 6A57G 2.35 
1LH4 .85 61158 1.15 
1185 .79 6576 .52 
IN5GT .59 6578 1.05 
105GT .95 6ÁU4 1.05 
IR4 .65 6111.15 1.10 
1R5 .65 6AU6 .65 
154 .65 6AU7 .85 
155 .65 6475 1.20 
IT4 .65 6576 .53 
ITS .69 65X4 .79 
lU4 .67 65X5 .69 
lU5 .59 6846 .95 
1V .65 668 .67 
1V2 .59 6896 .63 
176 1.49 6657 .85 
1X2A .85 6BC4 1.50 
2A3 .95 68C5 .68 
2A6 .59 6BC7 1.20 
2X2 .49 6805 1.35 
2X2A 1.35 6806 .73 
3A3 1.05 68E6 .65 
354 .50 68(5 .82 
355 .64 68(6 .68 
3415 .65 68666 1.75 
341.16 .70 6BH6 .79 
3AV6 .60 6816 .69 
384 6BK5 .95 
387 .39 6BK7 1.05 
38C5 .80 6BL7 1.05 
313116 1.05 68N6 1.10 
3676 .75 6BQ6GT 1.15 
3CB6 .80 613075 1.15 
3CF6 .85 6B X7 1.20 
306 .39 68V5C 1.25 
3LF4 .85 6827 1.20 
304 .65 6C4 .38 
305 .75 6C5 .48 
354 .65 6C5GT .46 
3V4 .69 6C6 .49 
413075 1.30 6C8G .85 
41327 1.35 6CB5 4.40 
SAMS 1.05 6CB6 .68 
SANB 1.10 6CD6C 1.75 
5505 .75 6CF6 .90 5958 1.10 6CG7 .85 5478 1.10 6CL6 1.10 5AV8 1.15 GCMG .8S 
SAW4 1.1C 6C56 .75 5524 .60 6CU6 1.30 
516 .90 606 .59 
SR4GV 1.45 6006 
5T4 .90 6E5 

.95 

.75 
51146 .58 6FÁ 
SUB 
5746 

1.10 
.88 

6(6 
6(667 

.59 

.85 

.69 SV6GT .70 6F7 
5W4GT .65 6F8C 

.85 

.72 5X46 .75 6C6G .72 5X8 1.05 666 .59 
5Y3GT .49 6H6G7 .49 5746 .65 614 2.55 
523 .69 615 .48 
5Z4 .89 615GT .47 
GA3 .95 616 .68 
GAG .82 617 .82 657 .89 617GT 
658 1.05 6K6GT 

.65 
.65 

648GT .95 61(7 .74 
6A135/6N5 .59 6K7GT .59 
6AB7 .95 61(8 1.10 
6AC5 1.05 6K8GT .95 
6AC7 .85 6L6 1.69 

616G 
6L7 
6N7 
6Q7 
607GT 
6R7 
6R7GT 
654 
658CT 
65A7 
6547CT 
6587Y 
65C7 
65F5 
65F5GT 
65F7 
6567 
65H7 
65H7GT 
6517 
6517GT 
6SK7 
65K7GT 
65L7GT 
65N7CT 
6507 
6507CT 
65R7 
6557 
6577 
6T8 
GUS 
6U8 
6V3 
6V6 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6X8 
676G 
7A4 
755 
756 
747 
758 
7AD7 
7AF7 
7567 
7AH7 
7B4 
785 
786 
787 
768 
7C5 
7C6 
7C7 
7E7 
7F7 
7(8 
767 
7H7 
7l7 
71(7 
717 
7117 
707 
7R7 
7V7 
7W7 
7X7 
774 
7Z4 
1254 
1256 
12A8GT 
12AH7GT 
12515 
12505 
12576 
12AT7 
12AU6 
12AU7 
12576 
12577 
12 AW6 
125%4 
125X7 
12577 
12527 
1284 
121356 
12857 
12806 
128E6 

.98 

.95 

.89 

.85 

.79 

.85 

.68 

.57 
1.05 

.79 

.79 

.87 

.72 

.72 

.69 

.92 

.65 

.74 

.59 

.69 

.59 

.64 

.59 

.75 

.75 

.59 

.59 

.55 

.75 

.95 

.95 

.85 
.95 

1.25 
1.10 

.S9 
.65 
.79 
.48 
.49 
.95 
.89 
.79 
.69 
.78 
.75 
.75 

1.65 
.89 
.95 
.95 
.75 
.65 
.75 
.75 
.85 
.75 
.75 
.79 

1.15 
.85 

1.10 
1.10 
.79 

1.25 
1.15 
1.10 
.85 
.95 
.95 
.95 
.95 
.90 
.85 
.65 
.85 
.57 
79 

1.05 
.65 
.70 
.48 
.92 
.62 
.75 
.52 
.95 
.95 
.85 
.78 

1.15 
.85 
.85 
.60 
.89 
.70 
.65 

128(6 .60 14B6 .69 35W4 .44 
12BH7 .89 í4C7 .95 3574 .65 
12BK5 .95 14E6 1.05 3523 .65 
12BQ6GT 1.35 14E7 1.15 35Z5 .44 
121377 .90 14(7 .85 41 .75 
12827 .95 14(8 1.10 42 .69 
12C8 .69 14U7 .85 43 .79 
12CU6 1.35 14N7 .85 5045 .68 
12H6 .59 1407 .85 5085 .68 
í215G7 .65 14R7 1.20 SOCS .68 
121(7CT .85 1457 1.10 50L6 .62 
12K8 .69 14W7 1.25 50X6 .85 
120767 .75 19866G 1.89 5076 .78 
12547 .69 1978 .95 5077 .78 
1255767 .69 255V5 1.25 53 .92 
í25C7 .75 255)(4 1.05 7017 1.15 
12567 .79 258K5 .95 75 .65 
125X7 .65 258066T 1.25 77 .47 
12517 .65 25CD6C 1.75 78 .57 
1251(7 .69 25CU6 1.30 80 .59 
1251.7 .85 2SL66T .65 81 1.85 
125117 .75 25W4GT .72 83 12507 
125137 
12 V6CT 
12W6GT 

.59 

.59 

.73 
.87 

2525 
25Z6 
30 
32L7 

.25 

.62 

.65 
837 
84/6Z4 
117L /M7 

.95 

.95 

.49 
1.95 

1454 .95 3555 
.85 
.68 117N/P7 1.85 

1455 1.30 3585 .68 11723 .68 
1447 .75 35C5 .68 117274 1.05 
145(7 .95 35L6 .65 11726 .95 

CASH for YOU! 
We urgently need for government con- 
tracts military electronic equipment, 
such as: BC312, BC342, BC348, ART13, 
APR4, ARCI, ARCS, ARN6, ARN7, 
BC221, BC788, BC610, and many 
others. State conditions, type and best 
price. 

TRANSMITTING TUBES 
0A3/VR75 .86 
083/VR90 .73 
0C3/VRIO5.68 
OD3/VR150.68 
1822 1.25 
1B23 2.68 
1824 4.85 
1827 12.95 
1835 3.45 
1638 33.50 
1840 3.45 
1841 3.75 
1C21 1.89 
11121 .39 
1N21B 1.45 
IN23 .68 
1823E1 1.40 
IN34 .42 
1N344 .413 
1P21 29.50 
IP22 13.25 
1P23 1.85 
IP24 1.45 
1P25 64.50 
IP28 8.95 
1P30 1.95 
1P32 .95 
1P39 1.45 
1P40 1.25 
1P41 2.45 
1P42 2.35 
2APl 4.95 
2B22 1.95 
2C21 .39 
2C34 .25 
2C36 21.50 
2C39A 10.95 
2C40 9.45 
2C43 9.75 
2C52 2.95 
2C53 10.75 
2021 .65 

2 D21W 
2E22 
2E24 
2E26 
2E30 
2621 
2131 
2132 
2133 
2134 
2136 
2151 
2155 
2161 
2162 
2K23 
21(25 
21(28 
2K334 
3AP 1 

3824 
3824W 
3825 
3826 
3827 
3829 
38P1 
3C22 
3C23 
3C24 
3C45 
30215 
3DP1 
3E29 
4.654 
4.1254 
4 -250A 
4C27 
4C28 
4C35 
4E27 

1.95 
3.15 
1.95 
3.25 
1.55 
2.45 

14.00 
12.50 
14.00 
14.00 
14.95 
97.50 
39.50 
12.95 
12.95 
15.25 
11.95 
27.50 
S6.90 
2.90 

.95 
4.95 
4.95 
7.45 
3.45 
5.95 
2.45 

59.50 
3.45 
1.26 
8.95 
2.95 
3.25 
8.43 

13.25 
18.95 
2950 
3.25 

17.45 
13.45 
7.95 

4X1505 22.45 
4X1SOG 31.95 
58P1 2.35 
5BP4 1.95 
5C22 27.50 
5CP1 1.95 
SCPIA 8.45 
SCP7 7.95 
5021 7.45 
5FP7 1.20 
5129 29.50 
5130 17.25 
5133 6.95 
51P1 12.45 
51P2 6.35 
S1P5 9.95 
SLP1 7.40 
SNP1 4.95 
6AC7W 1.45 
651(5W 1.45 
6AL5W .95 
6505W 1.70 
6556W 2.69 
6BF7W 3.45 
6C4W 6.75 
6C21 14.95 
6(4 2.65 
614WA 4.45 
615WGT 3.90 
616W 2.20 
616WA 3.90 
61(4 2.20 
65N7WGT 1.85 
6X4W 1.20 
6X5W 1.35 
7BP7 
120P7 
15E 
1513 
2807 
100TH 

a.45 
14.50 

1.45 
.49 
.95 

6.25 

10071 8.25 885 .95 5829 1.35 
211 .45 902 2.45 5840 4.40 
249B 2.95 918 1.65 5841 7.40 
249C 1.95 923 1.25 5844 .95 
250TH 18.95 925 1.50 5851 3.45 
25071 14.75 927 .95 5876 12.50 
2628 4.95 930 1.19 5879 1.25 
274A 1.95 931A 2.45 5881 2.95 
2748 .85 954 .25 5886 3.25 
304TH 7.95 955 .35 5894 15.95 
30471 9.95 956 .35 5896 4.45 
307A 1.10 957 .35 5899 3.95 
3504 2.65 9585 .35 5902 5.95 
3508 2.35 959 1.32 5905 8.75 
371B .85 991 .29 5906 14.95 
393A 4.50 1603 2.95 5908 7.85 
WL417A 2.95 1616 .50 5932 3.95 
417A/5842 1619 .30 5933 2.25 

12.45 1622 1.45 5963 5.45 
4345 2.95 1624 .95 6021 4.45 
450TH 47.50 1625 .29 6080WA 2.95 
45071 35.00 1626 .19 6096 1.45 
5755 9.95 1633 .85 6097 1.45 
7055 .68 1635 1.48 6098 1.85 
707A 4.95 1641 1.35 6099 1.35 
7078 3.95 1654 1.75 6101 1.45 
7158 2.95 2050 1.10 6113 1.25 
715C 10.95 2051 .65 6146 4.75 
717A .35 5516 6.45 6161 69.50 
7215 .65 5517 1.65 6187 3.95 
723A/B 8.45 5634 6.95 6189 2.25 
7255 2.95 5636 2.90 6263 11.45 
726A 4.95 5637 4.95 6264 11.45 
726B 32.50 5638 7.45 6539 2.95 
7266 32.50 5639 8.95 8005 4.75 
75011 65.00 5641 5.95 8008 3.95 
801A .38 5642 .95 8012 .98 
802 2.45 5643 5.95 8013 2.65 
803 1.40 5647 3.95 8013A 3.75 
804 8.85 5651 1.35 8014 67.50 
805 3.95 5654 1.25 8020 1.25 
806 4.85 5656 7.90 8025 1.45 
807 1.18 5670 1.10 9001 .82 
808 1.25 5675 10.95 9002 .60 
809 2.20 5676 1.25 9003 1.20 
1310 9.50 5678 .89 9004 .35 
811 2.75 5686 1.95 9005 1.39 
8114 3.25 5687 2.65 9006 .25 
812 2.75 5692 5.10 C11A 10.95 
8124 3.25 5693 4.65 C61 7.95 
813 10.50 5696 .90 CK 1005 .32 
814 1.95 5702 1.95 CK1006 3.45 
815 1.95 5703 .95 C1(1007 .65 
816 1.15 5704 1.85 CK 1038 4.70 
826 .65 5718 2.75 CK1039 4.70 
828 7.42 57185 4.75 F1235 2.75 
8298 7.95 5719 2.15 (12711 22.50 
830B .65 5725 1.45 F1285 14.95 
832 5.75 5726 .60 FG17 3.50 
8324 7.95 5727 1.25 FG275 10.90 
833A 41.50 5732 2.95 FG32 3.95 
836 1.45 5744 1.75 FG95 17.50 
837 1.25 5751 1.45 F6105 12.95 
838 .69 5762 99.50 FC172 17.95 
845 4.85 5763 1.25 HF100 6.95 
851 8.95 5783 4.45 HF200 9.95 860 2.75 5787CK 4.95 HF300 17.50 861 12.95 5794 5.95 WL616 47.50 866A 
8725 

1.10 
1.25 

5812 2.70 
5814 .95 R1(65 7.50 

876 .72 5819 32.50 RK72 .50 
878 .48 5820 495.00 RX21 5.50 
884 .95 5823 1.35 7240 3.50 

2" SIZE METER SPECIALS 
o- 10 D.C. VOLTS 2.95 0- 40 D.C. VOLTS 2.95 
0-100 D.C. VOLTS 2.95 
0 -150 D.C. VOLTS 2.95 
0 -300 D.C. VOLTS 2 95 
0 -500 DC. VOLTS 2 95 

O- 25 D.C. MILLIAMMETER 2 95 0- 50 D.C. MILLIAMMETER 2 95 
0 -100 with 300 mill SCALE 2.95 
0 -500 D.C. MILLIAMMETER 2 95 

TERMS: cash With order or 25oó drnosit- balance C.O.D. 
10 days net to ratrd accts. All prices F.O.B. our warehouse. 

Special Quantity Discounts. 

WE SHIP TO ALL THE WORLD. CORRESPONDENCE IN ALL All Inquiries Answered Promptly LANGUAGES. CABLE ADDRESS: HAMSHACK NEW YORK 

RADIO HAM SHACK ific7 
188 

370 Greenwich Street, New York 13, N. Y. Telephone CAnal 6 -8446 
RADIO & TELEVISION NEWS 
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performance matched 
test equipment 

basic 

MODEL 631 
VOM -VTVM 
two in one tester for 100 % . 
service -VOM covers 90% of your 
usage, battery operated VTVM 
available for the other 10% when 
you need it. 359.50 

fundamental 

MODEL 3441 -A 
three in one scope- oscillo- 
scope, peak -to -peak meter, 
audio oscillator - essential for 
more than 50% of your Black and 
White Servicing -all Color Servic- 
ing.10 my sensitivity. 4.5 me band- 
width. S249.50 

r Itrnrn. lomx., 
I T 

essential 

MODEL 3423 
four in one -mutual conductance tube 
tester, transistor tester, germanium 
diode tester, selenium rectifier tester - checks for accuracy as circuit demands 
depending on the tolerance of the circuit. 
The patented circuit for the tube testing em- 
ploys actual signal (4KC) for grid and DC 
bias voltage making it independent of line 
voltage hum. It also has a complete coverage 
of all tube types -six plate voltages (includ- 
ing 0 -10 variable). Micromhos scales read 
0- 1,800, 0- 6,000, 0- 18,000 and 0- 36,000. Leak- 
age measured directly on meter 0 -10 meg- 
ohms. 6199.50 

These three units provide the ideal basis 
for the complete servicemen's test setup. 
Don't make a mistake! Before you buy, 
ask your parts distributor to demonstrate 
these and many other Triplett units. Buy 
performance matched equipment! 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 

j 
631 630 -NA 

Combination For Best Testing 
V- O- M -VTVM Around the Lab, 

Production Line 
or Bench 

630 
The Popular 
All- Purpose 

V -O -M 

630 -A 
A Good Lob and 
Production line 

V -O -M 

310 630 -T 
The Smallest I For Telephone 

Complete V OM Service 
with Switch 

666 -HH 
Medium Size 

For 
Field Testing 

625 -NA 
The First V -O -M 

with 10,000 
Ohms /Voll AC 

666 -R 
Medium Size 

with 
630 Features 

_I_ 
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... another 

MALLORY 
service -engineered 

product 

tos' Ras 

Fewer 
Battery thanes 

Piel. The Profit -Making 
Battery Line 

... for the new transistor portables 
Put this display of Mallory Mercury Batteries on 
your counter ... and you're set to service all popular 
miniature portable radios with the longest- lasting, 
lowest- cost - per -hour batteries on the market! 

Attractively priced, the Mallory Mercury Battery 
Assortment is available now, from your Mallory 
distributor. See him today! 

P. R. MALLORY a co. Inc. 

MAL LO 
P. R. MALLORY & CO. Ins., INDIANAPOLIS 6, INDIANA 
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