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...for you 
or 

for leading 

television receiver 

' manufacturers 

At Du Mont there is only one 

,471dovId 06 a 

Trade Mark 

All Du Mont picture tubes are built to the 
highest standards of quality - whether for leading 
TV receiver manufacturers as initial equipment, 
or for the individual serviceman. The same 
careful assembly, processing and inspection 
is done on every picture tube bearing the 
Du Mont name. 

Do as leading TV receiver manufacturers do - 
choose Du Mont initial quality picture tubes 
for new set performance. 

CATHODE -RAY TUBE DIVISION 

ALLEN B. DU MONT LABORATORIES, INC. 

CLIFTON, N. J. 
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A 

now you can own 

a 3- Dimension 

Relief Map of the World 

Molded in Plastic -Four Colors 

for only $15.00 

See 
the 

The mountains, valleys, and other natural 
characteristics of the Earth, affecting signal 
transmission and reception, are modeled in 

exact scale at their proper height above sea 
level. 

Shows 150 countries and political entities, 
cities, seaports, airports, rail centers, almost 
1,000 features. 

This useful and decorative map is molded 
in sturdy, washable plastic with a self- frame, 
ready for hanging, and measures 21 "x341/ ". 

Send the coupon today. Be first in town 
to own this revolutionary new map for only 
$15.00. 

LEGEND 
Easy -to -read symbols that tell you at a glance the 

major seaports, airports, rail centers and important trad- 
ing areas. 

At least 150 countries and political entities are clearly 
shown, together with population. 

JANUARY, 1955 

arth' s surface 
at a 

An entirely new, third dimension, 
relief map of the World, 
molded in washable plastic, 
to conform with the earth's contours. 

DUN & BRADSTREET'S 

I N T E R N A T I O N A L M A R K E T S 

99 Church Street, New York, N. Y. 

Please send me copies of the molded plastic 
world map at $15.00 each. You may bill me. 

Print Your Name 

Address 

City Zone State 
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National Schools brings you a new dimension in tra: 
for TELEVISION RADIO-ELECTRONICS 

YOU CAN LEARN BY HOME STUDY, IF- 
-you are ambitious to increase your earning power. 
-you want to broaden your knowledge and skill. 
-you choose the school with the most complete training 

and service. 
50 Years of Successful Training 

National Schools has been training men for success since 1905. 
Our graduates are located around the globe, In good -paying jobs 
in servicing, installation and manufacturing ... in public and 
private industry, or in their own businesses. All this experience 
and background are your assurance of success. 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training, 
you master all phases of the industry -TV, Radio, Electronics - 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition. 
Because National Schools' world headquarters are in Los Angeles 
-"capital city" of TV- Radio- Electronics -our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up-to- the -minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades. 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education. 

Your Course Includes Valuable Units 
We send you important equipment, including a commercial, pro - 
JANUARY, 1955 

fessional Multitester... plus parts to build Receivers, Oscillators, 
Signal Generator, Continuity Checker, other units, and Short 
Wave and Standard Broadcast Superhet Receiver. 

Mail Coupon for Complete Information 
Get these two free books about this new 
dimension in Home Training. A compre- y r SC- Pt r LE 

hensive, illustrated fact -book and a ...' -- 
sample National Schools lesson. Mc A 
obligation, so mail coupon today. YOUR FU -URE 

NATIONAL SCHOOLS r INRADO 
TECHNICAL TRADE TRAINING SINCE 1905 TELEVISI)N 

LosAngeles37,Calif. Chicago,323W.P.IkSt. yRr, 1; , s In Canada: 811 W. HastingsSt.,Vancouver,B.C. , tom= 
MAIL NOW TO OFFICE E EST u! 

(moil in envelope or paste o1 postal card) 

NATIONAL SCHOOLS, Dept. RG -1 5 
4000 S. FIGUEROA STREET 323 W. POLK STRIEET 

LOS ANGELES 37, CALIF., OR CHICAGO 7, ILL. 

Rush FREE Boox, "Your Future in Radio -TV- Electronics," 
and FREE LESSON. No obligation, no salesman will call 

NAME 

ADDRESS 

CITY ZONE STAT? 

Check if interested ONLY in Resident Training at Los Angeles. 

VETERANS: Give date of discharge 

BIRTHDAY. 19- 
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You 

can 
build 

a 

reputation 
on 

Tung -Sole 

Quality 

TUNG -SOL makes 

All -Glass Sealed Beam Lamps, 

Miniature Lamps, 
Signal Flashers, 

Picture Tubes, Radio, TV, 

Special Purpose Electron Tubes, 

Semiconductor Products. 

TUNG -SOL ELECTRIC INC. 
Newark 4, New Jersey 

Sales Offices: Atlanta, Chicago, Colum- 
bus, Culver City los Angeles), Dallas, 
Denver, Detroit, Newark, Seattle 

6 

the 

Radio 
month 

SOUNDORAMA, a new idea in high - 
fidelity demonstrations took place dur- 
ing a concert of the National Symphony 
Orchestra in Constitution Hall, Wash- 
ington, D. C., Nov. 13. The 90 -man 
orchestra, under Conductor Howard 
Mitchell, played a selection which was 
simultaneously tape -recorded. As soon 
as the orchestra completed its perfor- 
mance, the recorded version was played 
back over an assembly of ten 50 -watt 
amplifiers and ten three -way loud- 
speaker systems mounted on the stage 

with the orchestra so that the audience 
of 4,000 could compare the original 
with modern high -fidelity reproduction. 
Standard high -fidelity components made 
for home use were employed in the 
demonstration. 

The program was produced by Sta- 
tion WGMS, Washington, with the 
cooperation of Fisher Radio Corp., Jen- 
sen Manufacturing Co., and Berlant 
Associates to show how high -quality 
sound reproduction has progressed in 
recent years. 

Principals in Soundorama concert. Left to right: B. Berlant, Berlant Associates: 
H. Mitchell, conductor; A. Fisher, Fisher Radio Corp.; K. Kramer, Jensen Mfg. Co. 

UNDERWATER TELEVISION played 
a major role in the recovery of the 
recently wrecked jet airliner Comet I 
near Elba. The British Government, in- 
vestigating similar wrecks, assigned a 
ship of the Royal Navy to search for 
and recover as much of the airliner as 
possible. 

Using special television cameras (see 
Television Underwater, page 62), the 

area of the crash was probed and the 
remnants of the plane discovered. 
Guided by the television cameras, thou- 
sands of pieces of the plane were 
brought to the surface -in all, 70% 
of the recoverable weight. Some pieces 
were no bigger than a matchbox. Study 
of the recovered fragments indicated 
that metal fatigue had probably caused 
the crash. 

EUROPE TV REPORT was given by 
E. A. Marx, director of the Interna- 
tional Division of Du Mont Labs, upon 
his return from a fact -finding survey of 
the television situation in Europe. While 
stating that foreign TV does not com- 
pare in picture quality with that in the 
U.S., he singled out Italy and Germany 
as having set the pace in TV progress. 

Marx stated that Italy has a chain 
of nine TV stations that runs from near 

the Swiss border south to Rome, with 
plans under way to extend this network 
as far as Naples and to Sicily in the 
near future. Germany is rapidly ex- 
panding her television network with 
the continuous building of television 
stations. The Federal German Republic 
may soon have 28 TV stations. 

Eurovision, the European television 
network which covers the Continent, 
has a bright future, in the opinion of 

(Continued on page 10) 
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4140.- 
"One of Americ 
Foremost Television 

Training 
Centers" 

You g 

loborator` 

type 
PRACTICAL 

EXPERIENCE 

from your 
own HOME 

LABORATORY., 
Work over 
300 projects. 

You build 
and keep 
a 5 -INCH 

OSCILLOSCOP 

and jewel 
bearing 
MULTI -METED 

Helps you 
EARN whi 
learning. 

Wonderfully 
effective, 
exclusive 
HOME 

MOVIES 

help you 
grasp 
important 
points faster, 
easier, better. 

You may 
also build 
and keep 
a 21 INCH 

TV SET. 

D.T.I. offers 
another 
home training 
without the 
TV set. 

JANUARY, 1955 

Here is one of the most effective ways 
to OPEN THE DOOR to opportunity 
in TELEVISION- ELECTRONICS 
Your future is the most important thing in 
your life! Give it every advantage you 
can. Find out about the wonderfully 
promising years facing YOU in Ameri- 
ca's great, billion dollar field of Tele- 
vision- Electronics . . . once you are 
properly trained. 

And you can now get the very train- 
ing industry wants, either by attending 
D.T.I.'s wonderfully equipped Chicago 
laboratories -one of the nation's finest 
-or by getting laboratory type training 
in your spare time at home. 

Remember -you receive more than 
just home training from D.T.I. You get 
training that has profited from the 
knowledge and experience gained in 
preparing thousands of men in D.T.I.'s 
Chicago laboratories. 

You get training that includes all of 
the wonderful features shown to the 
left. You learn -by- reading from lessons 
... you learn -by- seeing from D.T.I.'s 
exclusive, remarkably effective visual 
training MOVIES ... you learn -by -doing 
from many shipments of electronic parts. 

EMPLOYMENT SERVICE 
And upon completing either the Home Program 
or Chicago Laboratory Training, you get the 
SAME EFFECTIVE EMPLOYMENT SERVICE that 
has already helped thousands of men to a real 
job or their own profitable business in Tele- 
vision- Radio -Electronics. 

Little wonder so many men express amaze- 
ment at the results secured through D.T.I. There's 
NOTHING ELSE like it! See for yourself. Mail 
Coupon today for the fascinating story about 
D.T.I. There's no obligation. The time to act 
about your future is ... NOW! 

The 

DeVRY 

Technical 
Institute 

4141 

Belmont 
Avenue 

Chicago 41 

Illinois 

Affiliated with DeForest's Training, Inc. 

Hen, and above, are typ.cal views it D.T.I.'s great Chicago 
training canter- attended by many students from he United 
States, Canada and the Hawaiian Islands. Thess men come 
here to benefit from one of the finest, practical loboratoy 
trainiegs, of its kind -net only in Television and Rod o- 
but also in Industrial Electronics, Nuclear Instruments ion, 
and et's. highly promising branches of today's great, 
billion id ar Electronics field. 

DeVRY TECHNICAL INSTITUTE 

4141 Delmont Ave., Chicago 41,111, Dept. R'_ -L 

1 would like late facts about the many opportunities i, 
Television- Radio- Electro,ics, and haw D.T.I. can preanre 
me foe my start in this billion dollar field. 

Name _ 

Strew 

City Zone State 

DTI's training is available in Canada 

Age 

Apt. 
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Depend on the COMPLETE line of ROHN 
"SUPERIOR DESIGN" towers and accessories 

for GREATER EASE IN HANDLING 

3 added towers to solve ALL your needs 

"All -Purpose" tower. 

Fulfills 75% of your general 
a,wer needs -is structurally as 
sturdy -yet costs less than the 
well-known Rohn No. IO Tow 
er. Ideal for home and indus- 
trial installations, communica 
non requirements ... eliminates 
stocking many different tower 
models. Self supporting to 50 ft. 
org,ted to 120 /t.' Easy to climb 
for fast, efficient servicing. Util. 
izes ".11.rgic Triangle" which in- 
sures far greater strength and 
stability. Permanent hot -dipped 
galvanized coating. Dependabil- 
ity - a feature customers de- 
mand - is assured with the 
Rohn No. 6 Tower ... de- 
signed to "stand up" for years 
to the rigors of weather and 
climatic conditions. 

and 

8 

« 

Package Tower 
"Space Saver " - cuts storage space 
300% or more! 
Popular PT -48 has almost 50' of 
sturdy tower within a compact 8' x 
20" package! "Magic Triangle" de- 
sign is adapted to a pyramid shape 
using a wide 19" base with progres- 
sively decreasing size upward. De- 
creases your overhead easy to 
transport and assemble - cuts ship- 
ping costs. Galvanized throughout. 
Available in heights of 24, 32. 40, 
48, 50 and 64 feet!,. 

Both Towers Feature 

THE ROHN 
MAGIC TRIANGLE 

For structural superiority, famed wraparound 
"magic triangle" design is featured in these 
all-steel towers. Towers have full 21/2" wide 
corrugated cross -bracing welded to tubular 
steel legs. The exclusive design assures depend. 
able .trength and permanence. 

no.30 
tower 
Heights up to 200' or 
more when guyed 
Self-supporting up to 
60' 
Sturdy communication 
or TV tower that "stands 
up" to all the stresses 
of weather and climatic 
conditions .. will with. 
stand heavy wind and 
ice loading. Heavy 
gauge tubular steel, 
electrically welded 
throughout. Weather 
resistant, noncorrosive 
double coating provides 
durable finish. All sec- 
tions in 10' lengths. 
Only 2.4 manhours re- 
quired for installing 50' 
tower! 

also 

ROHN 
Fold -over tower 
For experimenters, TV service depart- 
ments and retailers. Use this kit with 
regular Rohn tower sections. Simple 
and easy to use. 

I 

ROHN 

Telescoping 
Masts 
Heavy -duty hot -dipped galvan- 
ized steel tubing and rigid joints 
give extraordinary strength. 
Quick installation . .. mast at- 
tached to base -antenna fixed, 
then mast hoisted quickly to 
desired height. Utilizes special 
clamp and guy ring arrange- 
ment. Flanged interior section; 
crimped exterior section gives 
mast stability that can't be beat. 
Complete with guy rings and 
necessary erection parts. In 20, 
30, 40 and 50 ft. sizes. Bases 
and ground mounts available. 

a complete line of ROHN accessories -all galvanized 

PEAK 
ROOF 
MOUNT 

Heavy duty for quick, secure 
mounting of tower to top of peak 
roof. Flanges hinged, fastened to 
roof with 2 lag screws in each 
flange. 

PEAK and 
WALL 
MOUNTS 

For mounting of mast or pole to 
roof or wall. Heavy -duty. steel. 
Variable sizes. Models for most 
every need. 

FLAT 
ROOF 
MOUNT 

For all types fiat surfaces. 3 l" 
solid steel projections permit first 
section of tower to be mounted 
directly on roof mount by insert. 
ing usual W' bolts. 

DRIVE -IN 
BASE 

Set on top of ground ... 3 -4' 
drive rods driven through base 
into ground. First tower section 
secured to rods with single bolt 
in each leg. Instant erection. 

For complete cata og and prices, 
see your authorized Rohn Repre- 
sentative or Distributor; or write 
or wire direct. IROHN Manufacturing Company 

Dept. RE 116 Limestone, Bellevue Peoria, Illinois 
RADIO -ELECTRONICS 

MAST 
BASES 

Complete line of telescoping mast 
bases for every requirement, ac- 
commodating masts from l " -2t /a" 
diameter. Also available-drive. 
in mast bases. 

SERVICE 
TABLE 

Perfect answer for television serv- 
icing, display and storage. Truly 
one of the finest of its kind in 
economy price range. 

Designed and Manufactured Exclusively by 

MAST 
'N TV 

TUBING 
Healy -duty, hot -dipped galvan- 
ized steel tubing. Machined to 
perfection. Extra sturdy joints 
slotted for full, perfect coupling. 

ALSO AVAILABLE 

Rotator posts for mounting rota. 
for to tower; House Brackets; 
Guying Brackets; UHF Side Arm 
Mounts; Mounts for Additional 
Antennae on a Tower; Erection 
Fixtures; Guy Rings; Installation 
Accessories; and dozens of other 
items! 
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COMPLETE TO THE LAST NOTE! 
NOT $ 1óa EACH --But s 100 FOR ALL EIGHT! 

00 

NO STRINGS ATTACHED! 
Without any obligation to ever buy another record from us -now or 
later -you can now obtain all the advantages of trial membership. 

Now YOU can get a real start on a 
complete record collection for only 

a dollar. Yes. You get ALL EIGHT of 
these great masterpieces - complete to 
the last note -for only $1.00. Just ima- 
gine -NOT $1 each, but $1 for ALL 
EIGHT! 

Of course, this price bears no relation 
to the value of the recordings. Even for 
TWENTY times that amount, you could 
not buy these masterpieces in recordings 
of equal quality. 

Why We Make This Amazing Offer 
Actually we were FORCED to make 

this "give- away" offer ... for two rea- 
sons: (1) Only by putting our record- 
ings in your hands can we convince you 
how extraordinary their tonal quality is. 
Performed by internationally - renowned 
orchestras, conductors, and soloists. Cus- 
tom- pressed on the purest vinyl plastic. 
Reproduced with a fidelity of tone which 
encompasses the entire range of human 
hearing ... 50 to 15,000 cycles! 

(2) We want to show you how our 
new trial membership plan works. As a 
trial member, you are not obligated to 
buy any other recordings from us -now 
or later! You do, however, have the right 
to try -free of charge -any of the Soci- 
ety's monthly selections which interest 
you. You receive prior notice of these. 
You pay nothing in advance. And you 
are not obligated to keep those you try 

. even after you have played them and 
read the interesting music notes which 
accompany each selection. You pay only 
for those which -after having tried them 
-you decide you really want to own. 
And for these, you pay only the low 
member's price of $1.50 per long -playing 
disc, embodying on the average about 
40 minutes of music by the great mas- 
ters. A saving of about % off the usual 
retail price! 

JANUARY, 1955 

There Shall Be Music In Your Home 
Think how much beauty and serenity 

these recordings will add to your life - 
at a trifling cost. Think how they will 
set your family apart as one interested in 
the better things of life. Think what a 
cultural advantage your children will 
gain by having great music as an every- 
day inspiration. 

Mail Coupon Now 
Of course, we cannot keep "handing 

out" such magnificent long -playing re- 
cordings indefinitely. Once our member- 
ship rolls are filled -and they are limited 
by our production capacity -the offer 
will have to be withdrawn. So avoid dis- 
appointment. Rush coupon with a dollar r 
today. 
The Musical Masterpiece Society, Inc. 

Dept. 521, 43 West 61st Street 
New York 23, N. Y. 

SCHUBERT 
Symphony No. 8 (The "Unfinished "), 

Zurich Toidlalle Orch., Otto Ackermmnn,Collducting 

BEETHOVEN 
The Ruins of Athens (March and Choir), 

Netherlands Philharmonic Choir and Orch., 
Walter Goehr, Conducting 

BRAHMS 
Academic Festival Overture, 

Utrecht Symphony, Paul Hupperts, Conducting 

MOZART 
Piano Concerto in E Flat, K 107 

Artur Balsam, piano, Winterthur Symphony Orch., 
Otto Ackermann, Conducting 

BACH 
Toccata and Fugue in D Minor, 

Alexander Schreiner at the Organ of the Tabernacle 
Salt Lake City 

WAGNER 
Die Meistersinger, Prelude, Act 1 

Zurich Tonhalle Orch., Otto Ackermann, Conducting 

ou KAS 
Sorcerer's Apprentice 

Utrecht Symphony, Paul Hupperu, Conducting 

MOUSSORGSKY 
Night on Bald Mountain 

Netherlands Pllil harmonic, WalterGoehr,Condltcting 

Internationally Acclaimed! I 
"The recording is of such perfec- 

tion it seems to bring the artists into 
your living room" - Glorious Sounds, Amsterdam, Holland 

"The discs can be recommended 
without reservation to record lovers" - The Action, Zurich, Switzerland. 

"Excellent series of records" - The Saturday Review, New York 

"The beautiful reproduction is a 
great merit of the Society" 
-The Evening Post, Frankfurt, W. Germany. 

"Uncommonly fine, even for these 
days of technical advancement" 

-Los Angeles Examiner, Calif 

The Musical Masterpiece St., York 23, N. Y 

Dept. 521, 43 W. 1.00 
ALL EIGHT FOR $ 

Sorcerer's Annrentice 
KAS 

BRAHMS rt 
Academic Festival reur 

NER 

e 

D {e MeisterAsi 
Prelude, 

cngt l 
er, 

SCHUBERT 
Symphony No. 8 

RT Flat 

higs of the ther recor monthly selec 

MOUSSORGSKY tnin 

NteitBEETHOVEN 
"Ruins o! Athens" 

(march, choir) 
BACH 

1 Toccata and Fugue in D Minor 
MOZART 

tete Payment: please send me the record - 
Plano Concerto in fi 

1.00 as comp feces listed above. Also enroll me as 

I enclose $ great masterpieces m the Society. 
e eight B dings Yro tions. ' 

a Trial Member. n 

I am not ive 
an 

to buy any 
cfutur t paging %el ett0 it. 

I am to receive advance charge- 
future m 

I I may try any of the tt any recording. before or after I 
e it. rele° at any Lime will pay 

advance. I may trial membership decide to keep- charges 
' And I may cancel selection Iles ide cents shipwing 

In the future, price $1.50 plus ece! 
cial saying 

of r off the usual retail pr 
I 

Rame................ 
............................... 

. 

I Address ............................................. 
............................... 

Ont. 531 .I ...........Zone........ 
State.......... ...... . 

.................... 
...... Bathurst St., Toron 

City ................ dress: 886 
IN CANADA ad '''''''' 
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r 

Engineering 

WRITERS 
J 

ENGINEERS, E. E. or PHYSICS 

GRADUATES, for preparation 
of technical manuals... 

HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES' 
expanding program for pro- 
duction of radar, electronic 
digital computers, guided 
missiles and other military 
advanced electronic systems 
and devices requires the 
following: 

"'ELECTRICAL ENGINEERING AND 
PHYSICS GRADUATES to prepare 
operating, servicing and over- 
hauling instructions for complex 
electronic equipment. Those ' 

with previous maintenance 
experience on military equip- 
ment preferred. Writers will 
participate in a three -month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments. 

© ENGINEERS EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step -by -step with the 
people designing, developing 
and manufacturing the products 
involved. Experience in the 
writing of engineering reports 
is of value. 

r -1 
HOW TO APPLY I 

I_ J 

Write full details 
of your qualifications to 

HUGHES 
J 

Research and Development 
Laboratories 
SCIENTIFIC AND ENGINEERING STAFF 

Culver City, Los Angeles County 
California. 

Assurance is required that relocation 
of the applicant will not cause disruption 
of an urgent military project. 
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THE RADIO MONTH 

Mr. Marx. He said that telecasts of 
international football ( soccer) games 
have caused a sensation. Under this 
setup, when such programs are broad- 
cast, TV interpreters in each individual 
country take over and act as an- 
nouncers. 

FIRST CONTEMPT PROSECUTION 
in the Government's get -tough policy 
against illegal r.f. heat -generating 
equipment was enforced against a 
plastics manufacturer in New York 
City. The violator was sentenced to 
a 30 -day jail term because he failed 
to heed warnings that his equipment 
was interfering with a confidential 
military radio channel. Assistant U. S. 
Attorney Robert Sweet said that this, - 

being the first, was a test case. 
According to Arthur Batcheller, 

FCC engineer, under FCC regulations 
such industrial devices must be kept 
within frequency channels centering on 
13.56, 27.12, 40.68 and 2,450 mc. 

ELECTRONIC IRONY and shades of 
Frankenstein fell upon Sir Robert 
Watson -Watt recently. The noted radar 
pioneer was fined $12.50 by Kingston, 
Ontario, authorities, for speeding. The 
police had clocked Sir Robert's car - 
with radar! 

THEATER COLOR TV projection 
system was demonstrated recently at 
the 76th semiannual convention of the 
Society of Motion Picture and Tele- 
vision Engineers held in Los Angeles. 
The new system projects color pictures 
15 by 20 feet with -according to RCA 
-good resolution and brightness. The 
highlight brightness is approximately 
5 foot -lamberts on an embossed alu- 
minized screen. The system can also 
be used for monochrome projection. 

TWO BILLION DOLLARS' worth of 
television service annually may be 
expected in this country before 1959, 
stated Harold J. Schulman, CBS - 
Columbia service director, at a recent 
radio -TV technicians' meeting in 
Atlanta, Ga. The prediction was based 
on the estimate that there would be 
more than 44,000,000 black- and -white 
and 18,000,000 color receivers in use 
by 1959. 

Not only the increased number of 
receivers, but their greater complexity, 
will increase the amount of service 
work. Color receivers, Mr. Schulman 
believes, will require an average of six 
calls per year, as compared to two for 
monochrome sets. 

The talk was the main event of the 
Atlanta Radio and Television Associa- 
tion's regular monthly meeting. W. A. 
Steed, president of the association, 
introduced Mr. Schulman to the meet- 
ing, held at Jackson Electronic Supply 
Co. 

ULTRASONICS are being used to 
reduce pain and relax muscle spasm 
in arthritis patients and help arthritic 
cripples to walk. 

(Continued) 

At a meeting of the American Insti- 
tute of Ultrasonics in Medicine, Capt. 
Edward P. Reese of the Army and 
Navy Hospital, Hot Springs, Ark., said 
he was "quite disinterested and pes- 
simistic" when asked to start a study 
of ultrasonic treatment of arthritis 
because so many drugs, hormones and 
other treatments for arthritis had 
proved disappointing after first being 
hailed enthusiastically. But after a 
short experience with ultrasonics, he 
thinks that it "may prove to be one of 
the greatest advancements in the treat- 
ment of arthritis." 

(Further reference to ultrasonics in 
medicine can be found in "IRE Shows 
Electronic Progress," in the June, 
1954, issue of RADIO- ELECTRONICS.) 

RADIO PIONEERS, at a recent din- 
ner meeting in New York City, pre- 
sented citations to Raymond A. Heising 
"for a noteworthy radio career of 44 
years and his invention of the system 
of modulation used in almost every 
standard broadcasting station in the 
world" and Lloyd Espenschied "for 
his brilliant 45 -year radio career which 
included pioneering development of 
systems of voice communication and the 
coaxial cable." Dr. Heising and Mr. 
Espenschied were engineers with Bell 
Labs for many years before they re- 
tired. 

SUBWAY TRAIN communications 
have been demonstrated successfully in 
a station -to- moving -train hookup. New 
York City's vast rapid- transit system 
may soon adopt this communication 
system wherein existing signal cables 
and the third, or power, rail are used 
to transmit frequency modulated car- 
rier waves. 

In the test, a dispatcher at New 
York's Times Square station spoke to 
a representative of the Union Switch 
and Signal Division of the Westing- 
house Air Brake Co., installer of the 
apparatus, who was aboard the train. 
Those hearing the, demonstration were 
impressed by the clearness of sound, 
lack of static and continuous operation, 
even while the train was crossing 
switches. 

SURPLUS RADAR equipment might 
save coastal cities thousands of dollars 
-as well as many lives -by spotting 
approaching hurricanes, according to 
I. R. Tannehill of the United States 
Weather Bureau. He pointed out that 
some Midwestern cities now have their 
own radar equipment for tornado 
searching. 

A used radar can be converted to 
a storm spotter for about $10,000, said 
Mr. Tennehill. It would cost about 
$200,000 to buy a new one. While they 
would not supersede the regular 
Weather Bureau service, since they 
could not detect a storm more than 
about 200 miles away, they could tell 
exactly where it was and where it was 
headed, once it came within range of 
the radar. END 

RADIO -ELECTRONICS 
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Let me send you FREE 

the entire story 

Just fill out the coupon and mail it. 
I will send you, free of charge, a 
copy of 'How to Pass FCC License 
Exams," plus a sample FCC -type 
Exam, and the amazing new book- 
let, "Money- Making FCC License 
Information." 

How to 
Pass 

CARL E. SMITH, E.E. 
President 

FREE 
Tells where to apply 
and take FCC exami- 
nations, location of 
examining office, scope 
of knowledge required. 
approved way to pre- 
pare for FCC exami- 
nations, positive meth- 
od of checking your 
knowledge before tak- 
ing the examination. 

I can train you to pass your FCC 
License Exams in a minimum of 
time if you've had any practical 
radio experience - amateur, Army. 
Navy, radio servicing, or other. My 
time -proved plan can help put you, 
too. on the road to success. 

p0E5 
Nov COVER 

AMATEUR 
LICENSE 

EXAMS 

GET YOUR FCC TICKET IN A MINIMUM OF TIME 

Get this Amazing Booklet FREE 
TELLS HOW 

HERE IS YOUR 
GUARANTEE 

If you tail to pass your 

completing e%our 
after guarantee to 

course, training 
continue your 
without ditional youssuc- 

any kind, until you 
obtain y o u r 

Commyouafirstlicense, for this 
examy within 90 

examination after leting our 
days after comp 
course. 

TELLS HOW 

WE 
TO TRAIN AND COACH YOU AT HOME IN 

SPARE TIME UNTIL YOU GET 

If you have had any practical experience - 
Amateur, Army, Navy. radio repair, or 

experimenting 

Employers make 

JOB OFFERS Like These 
to Our Graduates Every Month 
Letter from nationally -known Letter from notionally -known 
Airlines: manufacturer: 

"Radio Operators and Radio Mechanics "We have a very great need at the 
are oersted for our company. Periodic wage present time for radio -electronics tech - 
increase with opportunity fm advancement. nlcians and would appreciate any Both positions include many company helpful suggestions that you may he benefits such as paid vacations, free flight 
mileage allowance and group insurance." able to offer." 
These are just a few examples of the job offers that come to our office periodically. 
Some licensed radiomen filled each of these jobs . . . it might have been you! 

Name and Address 
Harry G. Frame, Box 429, Charleston, W. Va. 
Charles Ellis, Box 449, Charles City, Iowa 
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. 
Kenneth Rue, Dresser, Wisconsin 
B. L. Jordan, Seattle, Washington 

License Time 
2nd Class 13 Weeks 
Ist Class 29 Weeks 
Ist Class 34 Weeks 

2nd Class 20 Weeks 
ist Class 20 Weeks 

i 
HERE'S PROOF FCC LICENSES Are OFTEN SE- / 
CURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING af HOME in SPARE TIME 

Our Amazingly Effective 

JOB -FINDING SERVICE 

Helps CIRE Students Get Better Jobs 

Here are a few recent examples of Job- Finding results 
GETS FIVE JOB- OFFERS FROM BROADCAST STATIONS 

Your 'Chief Engineer's Bulletin' is a grand way of obtaining entpioyment for your 
graduates who have obtained their 1st class license. Since my name has been on 
the list I have received calls or letters from five stations in the southern states, and 
am now employed as Transmitting Engineer at WMMT." 

Elmer Powell, Box 274, Sparta, Tenn. 

GETS CIVIL SERVICE JOB 
"I have obtained a position at Wright - Patterson Air Force Base, Dayton, Ohio. as 
Junior Electronic Equipment Repairman. The Employment Application you pre- 
pared for me had a lot to do with my landing this desirable position." 

Charles E. Loomis, 4516 Genessee Ave., Dayton 6, Ohio. 

OURS IS THE 
O N L Y H O M E 
STUDY COURSE WHICH SUP- 
PLIES FCC -TYPE 
EXAMINATIONS 
WITH ALL LES- 
SONS AND FI- 
NAL TESTS. 

GETS AIRLINES JOB 
"Due to your Job -Finding Service. I have been getting 
many offers from all over the country, and have taken a job 
with Capital Airlines in Chicago, as Radio Mechanic.' 

Harry Clare, 4537 S. Drexel Blvd., Chicago. III. 

Your FCC ticket is recognized by most em- 
ployers in the electronic field as proof of 
your technical ability. 

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

Desk RE -72 - 4900 Euclid Bldg., Cleveland 3, Ohio 

JANUARY, 1955 

B 

1 3 FREE 

MAIL COUPON NOW 
CLEVELAND INSTITUTE 

OF RADIO ELECTRONICS 
Desk RE -72 

4900 Euclid Bldg., Cleveland 3, Ohio 
(Address to Desk No. to ovoid delay) 

I want to know how I can get my FCC ticket in a minimum of time. Send 
me your FREE booklet, "How to Pass FCC License Examinations' (does 
not cover exams for Amateur License), as well as a Sample FCC -type exam 
and the amazing new booklet, "Money- Making FCC License information." 

Be sure to tell me about your Television Engineering louse. 
Special tuition rates to members of the U. S. Armed Forces 

NAME 

ADDRESS 

CITY ZONE STATE 
FOR PROMPT RESULTS SEND AIR MAIL 
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NEW 

MERIT FLY BACKS 

GIVE Y. 

xact replacement 

1,252 tv set models 

HVO-15 
PHILCO 

HVO-21 
PHILCO 

H V O -24 
ADMIRAL 

The only transformer line designed exclusively for service -Merit since 1947 has 
made available to you a complete line of exact replacement transformers. 

Merit's 3 plants are geared to supply your TV transformer needs when you need 
them -on the spot for black and white and color with exact or universal replace- 
ment flybacks. 

CROSLEY 

Admiral 

Tíres1ona 

SYRJ%\I\ 

hallicrafters 
Ap92:H 

RCA 
PHILCO 

Emerson 
MUNTZ 

SILVERTONE 

Motorola 

MERIT COIL & TRANSFORMER CO., 
4 4 2 7 N . C l a r k S t r e e t C h i c a g o 40, I l l i n o i s 

Ask your jobber, or write for, your copy of Merit 1955 Replacement Guide #407 list- 
ing up -to -date replacement components for all models and chassis of TV receivers. 
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HIGH -FIDELITY MUSIC-APPRECIATION RECORDS 
TO HELP YOU UNDERSTAND MUSIC BETTER AND ENJOY IT MORE 

ON ONE SIDE 
there is a full performance of a 
great musical work, featuring 

orchestras and soloists of recognized distinction in this 
country and abroad. You fisten to this performance first, 
or afterward, as you desire, and then ... 

111.1111111 

ON THE OTHER SIDE 
is an illuminating an- 
alysis of the music, with 

the themes and other main features of the work played 
separately with running explanatory comment, so that 
you can learn what to listen for. 

A NEW IDEA OF THE BOOK -OF- THE -MONTH CLUB 

ALL TOO FREQUENTLY, most of us are 
aware, we do not listen to good music 

with due understanding and appreciation. 
There is no doubt about the reason: we 
are not properly primed about what to 
listen for. MUSIC -APPRECIATION RECORDS 

meet this need -for a fuller understanding 
of music -better than any means ever de- 
vised. After hearing several of these rec- 
ords, all the music you listen to is trans- 
formed, because you learn in general what 
to listen for. This highly enjoyable form of 
self- education can be as thorough as the 
Music -Appreciation courses given in any 
university. 

YOU SUBSCRIBE BUT TAKE ONLY THE 

RECORDS YOU WANT ... A new Music - 
APPRECIATION RECORD will be issued -for 
subscribers only -every month. Ultimately 

_s a demonstration 

WILL YOU ACCEPT 
WITHOUT CHARGE 

all the great masterpieces of music will be 
included. The announcement about each 
forthcoming record will be written by 
Deems Taylor. After reading this descrip- 
tive essay (presented in a form that can be 
kept for long use) you may take the record 
or not, as you decide at the time. You are 
not obligated as a subscriber to take any 
specified number of records. And, of course, 
you may stop the subscription at your pleas - 
ure-at any time! 

TWO TYPES OF RECORDS AT A RELA- 
TIVELY LOW COST ... All MUSIC- APPRE- 

cIATION RECORDS will be high -fidelity, long - 
playing records of the highest quality - 
331A R.P.M. on Vinylite. They will be of 
two kinds: first, a so- called Standard Rec- 
ord-a twelve -inch disc -which will present 
the performance on one side, the analysis 

Beethoven's f li Symphony 
A NEW HIGH -FIDELITY RECORDING BY THE LONDON SYMPHONY ORCHESTRA 

Norman Del Mar, Conductor 

Analysis by Thomas Scherman 
You HAVE HEARD this great work countless times -what 

have you heard in it? And what may you have failed 
to hear? This demonstration will show you what you 
may have been missing in listening to great music. 

JANUARY, 1955 

on the other. This will be sold at $3.60, 
to subscribers only. The other will be an 
Analysis -Only Record - a ten -inch disc - 
priced at $2.40. The latter will be made 
available each month for any subscriber 
who may already have a satisfactory long - 
playing record of the work being presented. 
(A small charge will be added to the prices 
above to cover postage and handling.) 

TRY A ONE -MONTH SUBSCRIPTION 
NO OBLIGATION TO CONTINUE .. . 

Why not make a simple trial, to see if 
these records are as pleasurable and as en- 
lightening as you may anticipate? The first 
record, BEETHOVEN'S FIFTH SYMPHONY, 

will be sent to you at once -at_ no charge. 
You may end the subscription immediately 
after hearing this record, or you may cancel 
any time thereafter. 

PLEASE RETURN ONLY IF. YOU HAVE A RECORD PLAYER WHICH CAN 
PLAY 331/3 R.P.M. LONG- PLAYING RECORDS 

MUSIC- APPRECIATION RECORDS R39 -1 
c/o Book -of- the -Month Club, Inc. 
345 Hudson Street, New York 14, N. Y. 

Please send me at once the first MUSIC -APPRECIATION RECORD, 

Beethoven's Fifth Symphony, without charge, and enter my name in a 
Trial Subscription to MUSIC -APPRECIATION RECORDS, under the condi- 
tions stated above. It is understood that, as a subscriber, I am not 
obligated to buy any specified number of records, but may take only 
those I want. Also, I may cancel this subscription after hearing the 
first record, or any time thereafter at my pleasure, but the introduc- 
tory record is free in any case. 
Mr. 
Mrs. 
`%Hiss (Please Print) 
Address 

City . . Zone State 
MAR 1 
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for ALLMETERS 

Complete 
with plug -in 

resistors 
for any 
range, 

any meter 

Make safe, accurate 
high-voltage meas- 
urements with any 
voltmeter, multi - 
meter, or VTVM 
having sensitivities 
of 10,000 ohms -per- 
volt or more. 

The new Boland & Boyce Universal High- Voltage 
Probe can be used with different instruments for 
dozens of ranges ... and it is safe and easy to use 
in the bargain. Complete with 4 plug -in precision 
resistors and instructions for matching virtually any 
meter . any range -10KV, 30KV, 60KV, and 
intermediate ranges. Clear, high -dielectric handle 
shows resistors in use. Includes shielded cable with 
Amphenol connectors. B &B MODEL 702 HV PROBE 
-$12.95 net. 

TEST C -R TUBES & CIRCUITS 

under receiver's own power 

Measure both TV 
picture tube or re- 
ceiver performance 
in one all- inclusive 
test! Two cabled 
leads of B &B C -R 

A. Tube Tester con - 
nect between tube 
and receiver. 

8- position switch tests: grid -cathode, heater -cathode, 
and grid- screen leakage : grid cathode voltages ; re- 
ceiver screen and video output voltages ; beam cur- 
rent at HV anode; grid control of beam; effect of 
brightness and contrast controls; and much more. 

Instantly isolates tube or receiver faults. Separate 
plug -in power supply available for in- carton tube 
testing. Prices include 2 cabled leads and instruc- 
tion manual, KIT -$29.95. FACTORY WIRED & 
TESTED - $39.95. Sold by leading distributors. 

New! B &B Model 704 BIAS BOX 

An exact, steady source of d -c bias 
voltage, 0 to 17 volts. A "must" 
for radio and TV realignment. 
Clips and grounds to chassis 
apron; connects to nearest 6.3 -V 
heater voltage terminal. Kit only 
$6.95. Assembled, wired and tested, 
$9.95. 

Write for brochure describing B&B products. 

BOLAND & BOYCE, Inc. 
Dept RE -15, 236 Washington Avenue 

Belleville 9, N. J. 
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rrespondenee 

IS IT THAT TOUGH? 
Dear Editor: 

I was very much interested in C. F. 
Mahler Jr.'s article on "Tough U.H.F. 
Installations" appearing in the October 
issue. 

Since the beginning of u.h.f. I have 
been amused by the fantastic stories 
that have come out of Portland, Ore. 
I have made hundreds of u.h.f. installa- 
tions in seven states and have yet to 
install an antenna in a man's front 
yard, on a fence post, outhouse or 7% 
inches off the ground. 

Having been indoctrinated by the 
Portland stories, I once installed a 
bowtie on the eaves of a house. Some 
time later a new occupant moved in. 
Passing the house one day, I was 
mortified to find a u.h.f. antenna sit- 
ting squarely on the roof where it 
should have been in the first place. 

Mr. Mahler's statement concerning 
the uselessness of a field- strength meter 
gives me a clue as to why there are 
so many unorthodox installations out 
there. I have found this instrument 
extremely useful in u.h.f. work -espe- 
cially in determining the practicality 
of stacked arrays. The meter will 
indicate whether or not you have some- 
thing to work with. 

HAROLD DAVIS 
Jackson, Miss. 

JUST A FEW GRIPES 
Dear Editor: 

I have been a service technician for 
25 yeàrs. During that time I have 
accumulated a few things I would 
like to get off my chest. Though I read 
many trade publications, I am writing 
to RADIO -ELECTRONICS because I con- 
sider Mr. Gernsback one of the leaders 
in the radio and television fields and a 
man who has done a great deal for the 
betterment of the service technician. 

I have read numerous articles on 
servicing, especially servicing in the 
home, written by so- called experts. I 
think a few weeks' work in the field, 
servicing in the average customer's 
home, will alter their opinions. 

When making repairs in the home, 
what customer will pay you for your 
years of experience and ability in 
trouble shooting and rapid diagnosis, 
when the defective component costs 
18 cents? It is logical that in prac- 
tically all cases where more than tubes 
are involved in a defect, the set has to 
be pulled for shop repair. And I am 
not even considering the strong possi- 

(Continued on page 18) 

now you can really 

understand 

COLOR TV! 

get the new SAMS book 

"Fundamentals of 

Color Television" 
by 

BOYCE 

written so 

you can 

UNDERSTAND it 
ONLY 

s 200 

CHAPT. 1: "What You Need to Know About Color." 
A simple description of color, its relationship to 
the eye, its application in Color TV; explains 
terms: hue, saturation, mixtures, purity, chro- 
matic, achromatic, luminosity, etc. 

CHAPT. 2: "Color Picture Reproduction." Covers 
physical aspect of color reproduction in the pic- 
ture tube; tube structures and exact physical 
functioning in all major color tube types. 

CHAFE. 3: "Principles of NTSC Color System." 
Complete description of Color TV signal; corn- 
potability requirements; integration of color 
and sound; methods of transmission and re- 
ception. 

CNAPT. 4: "Color Receivers." Covers theory of 
operation of various receiver systems using any 
of the color picture tubes, in block diagram 
analysis form. 

CHAPT. 5: "Circuit Analysis of Color Receivers." 
Covers every circuit in detail; gives practical 
information on special components associated 
with color; all text supported by photos, block 
diagrams and schematics. 

Prepare for Color TV with the help of this com- 
plete, easy -to- understand up -to -date book. 224 
pages. 5% x 8W. 

ORDER BA -1 $200 
Only ` (ORDER TODAY 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write to Howard W. Sams & Co.; Inc., 
2205 East 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 

enclosed. Send copy(ies) of "Fundamentals 

of Color Television" (BA-I, $2.00) 

Name 

Address 

City Zone....State... 
(outside U.S.A. priced slightly higher) 

RADIO -ELECTRONICS 
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CC 
q1.1.1E0 RA010 

., CPA 41.00 NO. 140 ¡955 

o, Television & industrial Electronics 
Everythia4 in Rodi 

1955 ALLIED 
308 -PAGE CATALOG 

the only COMPLETE catalog 
for everything in TV, Radio 
and Industrial Electronics 

attax124) 11 I 

SEND FOR IT TODAY! 
All TV and Radio Parts 
All Electron Tube Types 
Test and Lab Instruments 
High Fidelity Equipment 
Custom TV Chassis 
AM, FM Receiving Equipment 
Recorders and Suppliers 
P.A. Systems, Accessories 
Amateur Station Gear 
Builders' Kits, Supplies 
Equipment for Industry 

iltl ur 
ultra- modern facilities for the 

FASTEST SERVICE IN ELECTRONIC SUPPLY 

SEND FOR THE LEADING 
ELECTRONIC SUPPLY GUIDE 

Get ALLIED'S 1955 Catalog -308 pages 
packed with the world's largest selection of 
quality electronic equipment at lowest, 
money- saving prices. Select from the latest 
in High Fidelity systems and components; 
custom TV chassis, TV antennas and 
accessories; AM and FM receiving equipment; 
P. A. systems and accessories; recorders and 
supplies; Amateur receivers, transmitters 
and station gear; specialized industrial 
electronic equipment; test instruments; 
builders' kits; huge listings of parts, tubes, 
tools, books -the world's most complete stocks 
of quality equipment. ALLIED gives you every 
buying advantage: fastest shipment, expert 
personal help, lowest prices, assured 
satisfaction. Get the big 1955 ALLIED Catalog. 
Keep it handy. Send for your FREE copy today. 

IT'S VALUE PACKED...SAVE ON 
EVERYTHING IN ELECTRONICS 

ALLIED RADIO 
world's largest Electronic Supply House 

EASY -PAY TERMS 

Use ALLIED'S liberal Easy 
Payment Plan -only 10% 
down, 12 months to pay - 
no carrying charges if you 
pay in 60 days. Available 
on Hi -Fi and P.A. units, 
recorders, TV chassis, test in- 
struments, Amateur gear, etc. 

HI -FI SPECIALISTS 
To keep up with the latest 
and best in High Fidelity, 
look to ALLIED. Count on us 

for all the latest releases and 
largest stocks of Hi -Fi equip- 
ment. We specialize,' too, in 
TV supply, and are foremost 
in the field of Builders' Kits. 

JANUARY, 1955 

ALLIED RADIO CORP., Dept. 2 -A -5 

100 N. Western Ave., Chicago 80, Illinois 

Send FREE 308 -Page 1955 ALLIED Catalog. 

Name 

Address 

City Zone State 
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"Everywhere! Even in the most extreme fringe areas, the sensational 
Winegard Interceptors are providing clear, enjoyable TV pictures." 

W ¡imingtonr 
pel. 

enthusiastically 

Interceptors 
and Pixies well founded. 

of Iealers. claims 
"First shìpdb" deolers oftentimes have 

stocked conical . ' 

height. 

a better than anything 

Pixie will outperform lnterceptOr colineor 
arrays." ttays 

SUPPLY 
CO. 

lower 
against 

large r1105 much to including 
l0 9 

ELECIRO 
run up pELAW ARE 

4prReports like these 
from across the nation 

are pouring in, testifying to 
the exceptional performance 

of our antennas 

1. 

A great new antenna 
that gives you both 

Complete all- channel VHF coverage_ 

2. 
Brilliant yagi performance - 
Yes, the extraordinary high gain of a yagi . . 
The pin -point directivity of a yagi . . . 

Not on just one channel -not on just one band 
-but clear across the whole VHF spectrum. 

The Interceptor is designed 
for both black and white and color 
The same Interceptor that gives you those sharp, clear 
black and white pictures today will give you the truest, 
brightest color pictures imaginable in the future. 
NOTE -The Interceptor has been received so enthusiastically 

. all over the country ... that the Winegard Company, even 
with around the clock production in its brand new plant, 
can't seem to make Interceptors fast enough. Twice this 
season production has been actually doubled over what was 
originally planned, and still we are experiencing difficulty in 
keeping up with this tremendous demand. So, get your order 
in now -and avoid disappointment on delivery. 

List price U.S.A.... Interceptor... per bay...$ 
(Stacking bars available) 2495 

IMP -Model L -7 for channels 7 -13. 
On the high VHF band, the IMP 
functions as two high gain yagi- 
operating side by side in perfect 
phase, to give gain and directivity 
far in excess of more conventional 
7 -13 broad band designs. 

Imp Features: 
Exceptionally high gain on channels 7 -13. 
Full wave driven elements. 
Full wave reflector elements. 
Electro -Lens Focusing.' 

Note -the IMP makes the perfect all- channel attic 
antenna for all channels in primary areas. 
List price U.S.A.... Imp.... per bay $1295 
(Stacking bars available) 

*PATENT PENDING 

UMW 

Exclusive! 
Electro -Lens Focusing !* 

IL more gain! Super 'Ce or 
(Super Interceptor) 

A NEW,more powerful version of our famous 
Winegard Interceptor- Now -makes it pos- 

sible to have multi -element yagi 
performance on all channels in 
the most extreme fringe areas. 

The Super 'Ceptor possesses 
all of the wonderful features of 
the Interceptor, but with much 
increased sensitivity ....up to 
22% more gam, over the stand- 
ard Interceptor model. 

Features of the Interceptor and Super 'Ceptor 
Excellent 300 ohm impedance match over 
the entire VHF range. 
Extremely narrow yagi type forward lobes, 
with no side lobes and negligible rear lobes. 
Single lead ... no switching ... no inter- 
action between the high channel elements 
and the low band elements. 

The New Winegard Super 'Ceptor 
(Super Interceptor) 

With Electro -Lens Focusing!' 
Gives you -multi -element yagi performance, 
not on one channel ... not on one band . . 

but on every single channel in the whole 
VHF spectrum! 
List price U.S.A.... Super 'Ceptor ... per boy 
(Stacking bars available) $3495 

THE PIXIE 
Top all channel performance -at a low 
price- featuring unique improved coni- 
cal type driven element -for high gain 
and uni -lobe directivity. 
List price U.S.A.... PIXIE ... per bay 1495 
(Stacking bars available) 

See your jobber or write us for additional information about the 
Interceptor and other Winegard antennas 

WINEGARD COMPANY 
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Don't /,rG, iMproise... 

RTV-îze! 
FOR FAST, SURE, ECONOMICAL 

CONTROL REPLACEMENTS 

As easy as using the 'phone book. As sure 
as if you looked up the original specs of that chassis. 

All because Clarostat engineers, responsible for 
the majority of TV controls in use, have compiled 

the replacement data available to you in the 
Clarostat TV Control Replacement Manual 

and the Supplementary Sheets. 

Listings are by set -manufacturer's model 

and chassis, part number, Clarostat catalog number, 
function and description. Cross references, too. 

INew 275 -page 
Second Edition. 

Supplementary 
sheets available 

from your distributor. 

RTV replacements available 
when Standard types wont do. 

*Trade Mark 

Standard types. espe- 
cially field -assembled' 
"Pick -A- Shaft "* and 
"Ad -a- Switch "* cortro s. 

The 275 -page Clarostat TV Control Replacement Manual (2nd 
Edition) and Supplementary Sheets fo this Manual provide 

lKl 
you with our latest TV control- replacement data. Ask your 
distributor for the Manual and Supplementary Sheets. 

JANUARY. 1955 

CONTROLS AND ISTORS 
CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 

In Canada: Canadian Marconi Co., ltd., Toronto, Ontario 
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&//704 /14'tV//fl8/'2: 
DON'T JUST REPLACE- 

MODERN 
with wide -range, high -compliance 

SONOTONE 
TITON E 

CERAMIC CARTRIDGES 

Always install a Sonotone, the 
original ceramic cartridge - 
your customers will love you for 
it. It will start them on the road 
to high -fidelity -and additional 

new business for you! 

Write for free Sonotone manual today! 
New Sonotone Phonograph Modernization Manual 
includes an up -to -date cross reference and phono- 
graph model index, fully explains how to use 
Sonotone Ceramic Cartridges. Send coupon below 
for your free copy, now! 

ELECTRONIC APPLICATIONS DIVISION 

SONOTONE CORPORATION 

L 

18 

Elmsford, New York 

SONOTONE CORPORATION 
Elmsford, N.Y. 

Please send me a free copy of the Sonotone Phonograph Modernization Manual 

Dept. E 

Name 

Address 

City Stat, 

CORRESPONDENCE (Continued) 
bility of not having that particular 
part on hand when it is needed, espe- 
cially parts like sound traps and peak- 
ing coils. 

Many authors insist that technicians 
should carry a scope, v.t.v.m. and all 
types of generators into the home, plus 
a C -R tube tester. This is ridiculous. 
Don't get me wrong, I have this equip- 
ment -and I value it highly. But the 
prime function of a sweep generator 
is for alignment, and the average set 
seldom needs alignment when it comes 
in for repairs. Only when some amateur 
has tampered with it is alignment 
necessary. 

As for C -R tube testers, having 
serviced thousands of sets I can def- 
initely state that any experienced TV 
technician can tell whether a picture 
tube is defective. Money spent for a 
C -R tube tester could better be spent 
for a finer scope or v.t.v.m. 

I want to register also a complaint 
against most manufacturers of radio 
and TV sets, from the standpoint of 
accessibility of components. And I am - 

including the most recent 1955 models. 
Why don't TV manufacturers use 

some of their engineering talent to 
make sets more serviceable? Replacing 
a picture tube in some Philco receivers 
is a major operation. Don't they realize 
that the recommendations of tech- 
nicians to customers will depend upon 
how easy it is to service a set? 

And why don't manufacturers make 
picture tubes removable from the front? 
Sometimes a picture can be improved 
considerably by cleaning the face of 
the tube. But technicians hesitate be- 
cause it is a lot of work in most sets. 
Serviceability is a very important fac- 
tor to the customer, too. He foots the 
bills, and tough servicing means larger 
labor bills. 

I dread the thought of servicing color 
receivers. As far as cooperation with 
the service technician is concerned, TV 
manufacturers still haven't rounded 
first base on black- and -white. 

How about more practical articles on 
servicing? With 25 years behind me, 
I am still learning new tricks every 
day. 

ANTON FELDMAN 
New York, N. Y. 

COLOR -CODED CLIPS 
Dear Editor: 

I noticed an article by Charles Cohn 
on improvised color coding for alligator 
test clips in the Try This One column, 
page 121 of the October, 1954, issue, 
and wish to exclaim that clip insulators 
in five code colors are being made by 
our client, Mueller Electric Co. 

Long ago Scott Mueller told me that 
they were developing coded insulators, 
despite the absence of a ready market, 
simply because they felt responsible 
for providing what is still a conve- 
nience, in advance of the real need. 
As you know, Mueller Electric Co. is a 
major producer of clips and insulators. 

NOBLE D. CARLSON 
PDA ADVERTISING AGENCY 

Cleveland, Ohio 

RADIO -ELECTRONICS 
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1.11.117 These 

S STRING T 
0% GREATER RELI 

High voltage surges due to inequalities of heater warmup time 
previously have limited the most effective use of "series connec- 
tions" of tube heaters in TV receivers. The new Raytheon "Series 
String" Tubes - now used by many leading set manufacturers - 
virtually eliminate heater burnouts, permitting the use of this type 
of circuitry which results in lighter, more compact receivers. 

Raytheon helped set manufacturers solve this warmup problem, 
by designing a new line of "Series String" Tubes which feature 
tightened controls on heater warmup, identical current value and 
a heater stability so improved that heater burnouts from warmup 
surges are rare. By narrowing the tolerances on heater wire to 
one -third of the former specifications and improving heater coat- 
ing techniques this has been achieved. This important advance 
plus Raytheon's thorough knowledge of every aspect of tube 
construction guarantees the superior quality of Raytheon "Series 
String" Tubes. 

RAYTHEON 3AL5 
Is a heater -cathode type 
double diode of miniature 
construction. Its principal ap- 
plication is as a diode detec- 
tor, automatic volume control 
rectifier, or as a low current 
power rectifier. 

RAYTHEON 3AÚ6 
is a heater -cathode type. 
sharp cutoff pentode of mima- 
ture construction designed 
for service as a high -fre- 
quency amplifier in radio and 
television receivers. 

RAYTHEON 3BC5 
is a heater -cathode type, 
sharp cutoff pentode, of mir 
iature construction. Used as 
an RF amplifier and as a higi- 
frequency, intermediate am- 
plifier. 

RAYTHEON 3BN6 
is a 7 -pin miniature, heater- 
cathode type, sharp cutoff 
pentode. Designed to perform 
the combined functions of 
limiting and frequency dis- 
crimination in FM and TV re- 
ceivers. 

RAYTHEON 3CB6 
is a heater -cathode type 
sharp cutoff pentode of min - 
iature construction designed 
for use as an intermediate 
frequency amplifier, operating 
at frequencies in the order of 
40 megacycles, or as an RF 
amplifier in VHF Television 
Tuners. 

RAYTHEON 5AM8 
is a diode pentode of minia- 
ture construction designed for 
use as a video detector and 
IF amplifier in television re- 
ceivers. 

RAYTHEON 5ANS 
is a medium -mu triode and a 
sharp cutoff pentode of min- 
iature construction designed 
to perform combined func- 
tions of a video detector or IF 
amplifier and sync separator. 

RAYTHEON 5J6 
is a heater -cathode type, 
double triode of miniatu-e 
construction designed for 
mixer applications. 

RAYTHEON 5U8 
is a heater -cathode type tri- 
ode -pentode of miniature con- 
struction designed for use as 
an oscillator mixer. 

RAYTHEON 654A 
is a heatercathode type 
medium -mu, high -perveance 
triode of miniature construc- 
tion for use as a vertical de- 
flection amplifier in TV re- 
ceivers. 

RAYTHEON 65N7GTB 
is a dual triode designed for 
use as a combined vertical os- 
cillator and vertical deflection 
amplifier in television re- 
ceivers. 

RAYTHEON 7AÚ7 
is a heater -cathode type 
double triode of miniature 
construction designed for use 
as a resistance coupled volt- 
age amplifier, phase inverter, 
horizontal deflection oscilla- 
tor or vertical deflection os- 
cillator- amplifier in television 
receivers. 

RAYTHEON 12AX4GTA 
is a heater -cathode type di- 
ode designed for use in Hori- 
zontal frequency damper 
service in television receivers. 

RAYTHEON 12BH7A 
is a heater -cathode type 
medium -mu double triode of 
miniature construction de- 
signed for use as a vertical de- 
flection amplifier in television 
receivers employing "Series 
String" heater designs. 

RAYTHEON 12BK5 
is a miniature beam power 
pentode designed for use as a 
power output tube in radio 
and TV receivers. 

RAYTHEON 12BY7A 
is a heater -cathode type 
pentode of miniature con- 
struction designed for use as 
a video amplifier. 

RAYTHEON 12L6GT 
is a heater -cathode type 
beam pentode power ampli- 
fier. Generally used as an out- 
put tube in ac -dc receivers. 

RAYTHEON 12W6GT 
is a heater -cathode type 
beam pentode designed for 
service as a vertical defle:- 
tion amplifier in TV receive's 
having a relatively low B sup- 
ply voltage. 

Ask your Raytheon 
about these and other 
"Series String" Tubes. 

Tube Distributor 
new Raytheon 

o t 

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

E TUES IMAM SOOYINIATDDE AND MINIMISE TUES SEMICONDUCTOR DIODES RDCLEONIC TUES ', 
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this great all- channel antenna discovery 

is smashing sales and performance records 

in every TV area! 

Singbe boy 

SUPER RAINBOW 

model no. 331 

the 
CHAMPION 

/, 

brilliant black -and -white performance - 
and really ready for COLOR! 

these 3 revolutionary, power -packed 

design features - found in no 

other antenna today! 

1. New spacing formula: Radical newspacing 
arrangements between the directors and 
reflectors has, for the first time, extended 
the full efficiency and high gain of the basic 
narrov. band Yagi over the full width of 
an entre VHF band. 

2. New "triple power" High Band 
directors and reflectors: Three -section 
directors and reflectors, with insulated 
segments, provide combined power of three; 
High Band Yagis, operating side by sid. , 

in phase. 
3. New "inter -mix" design: Combines 

into one single antenna - two separate. 
independent sets of directors and refle, t lrk, 
one for High Band, one for Low Band. 
Each parasitic system operates only on its 
own band. Fullest efficiency - no 
compromise design. 
PLUS Channel Master's patented, super -gain 
TRI-POLE ... the unique triple -power 
dipole that made the Champion America's 
most wanted antenna. 

Write for complete technical literature 

*Oolong fee. 2dfi 7DB 

afh.. r.I.nl, M.ndirl 

Stocked 

RAINBOW 

model no. 3304 

CHANNEL MASTAR 

creative 
engineering 

Hare's how the FAINBOW out -performs the famous Champion: 

aBII1 I I I . 7 I II II It 17 

I In 
15711 

RADIUM 

.5 I. 7. 
DI DS DB 

0.51 . 
Dr DB 

1.5 S 

DI DI 

fI.AN .1 
B11-elr DI DB 

7.5. 7.5 
DI DI 

horizontal 
polar pattern 

(relative 
voltage) 

for fringe and super- fringe areas: 

Super 
Rainbow, model no. 331 

$3750 lht 
stacked Super Rainbow. 
model no. 331 -2 
$7570 

for suburban and near- fringe areas: 
Rainbow, model no. 3.30 
$236° DBt 

stacked Rainbow, model no. 330.2 
$48" sat 

Cpyriphl 1154 ., Channel Ma, .r '_.re. 
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something new in 
indoor antennas 

t 
r . features 3 telescoping 

sections. 
tilt -proof polystyrene 
base cannot tip over. 
handsomely packaged 
for display . 

For UHF and 
improved 
High Band 
VHF reception 

for VHF 
reception the ALL -VU 

*aII VHF , all UHF 

the only indoor antenna 
with this "2 -Way" feature . 

model no. 38 $Ó9S list 

the PRE -VU 
for all- channel VHF recep. 
tier only. 

4I'l 

nn. 380 
95list ,. 

Aluminum Masting. 
The new idea in antenna 
masting- 

can never rust! 
in telescoping sections - in swaged 5, 10, and 14 
foot sections 

Lightweight ALUMast is 
1/3 the weight of steel, 
making it so easy to in- 
stall - it swings right up! 

tronger than steel, 
UMast is easier to 

and actually more 
ical. 

more effective installations 

... greater customer satisfaction 

... higher profits for you! 

with features found in no other 
rotator today: 

flexible worm gear, 
thrust bearing. 
removable motor, electrical and 
mechanical stops. 
weatherproof, lightweight, 
strong. 
straight -thru mast mounting, 
built -in chimney mount. 
extremely high torque. 

Luilt-in 

model no. 9521, $4995 list 

model no. 9520, wWeout 

directional indicator, 4495 list 

SELECTENN A 

COUPLING 

SYSTEM 
permits unlimited antenna com- 
binations Wth only one trans- 
mission lit! 
s for the first time, you can tie 

toge r an unlimited combine- 
tionfvf antennas, including sepa- .' rate antennas operating on the 
sa band. 
idea/ for areas currently using 
rota ` rs, manually- operated se- 
lect switches, and "omni- 
direct' nal" antennas. 

list price: 

$542 
each 

including hardware 
and wire tn- 
ing couplers. 

This interlocked 
stack consists of 4 
antenna couplers 
and 1 Ai -Lo coup- 
ler; joins 4 antennas./ 

Beautifully -styled cabinet 
has great consumer 
appeal - is smallest on 
market (2%" x 4 ") . 

Finger -tip controLhnr 

CHANNEL MASTER CORP. 
WORLD'S LARGEST MANUFACTURER OF TELEVISION ANTENNAS 
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COLOR 
SIGNALS 

RCA WR-89A 
Crystal-Calibrated 

Marker Generator 

RCA WRS9C 
Television Sweep Generator RCA WV-97A 

Senior VoltOhmyst® 

In color receivers, all of the color information is contained in the region from 
about 2 Mc to 4.1 Mc on the over -all rf -if response curve, as shown in Fig. 1. 

Any loss of gain in this region will weaken the color signals. If the loss is 
appreciable, it may result in such effects as poor color sync, poor color "fit" 
(incorrect registration of color and brightness information on the kinescope), 
or cross -talk or color contamination between I and Q channels. 

The rf -if amplifiers must be aligned correctly to provide flat response for 
modulating frequencies up to 4.1 Mc. The RCA WR -59C Sweep Generator 
and WR -89A Marker Generator provide the flatness of sweep output and 
crystal accuracy essential for aligning color circuits. 

In color receivers, there are a number of video-frequency sections, including 
the video amplifier, the bandpass amplifier, the demodulator channels (see 
Figures 2, 3, 4), and the green, red, and blue matrix networks -including the 
adders and output stages. A flat video sweep extending down to 50 Kc is a 
necessity in checking or aligning the tunable bandpass filter and the I and Q 
filters. Late model RCA WR -59C Sweep Generators provide a flat video sweep 
extending down to 50 Kc. They also cover all rf and if ranges required for 
both color and black- and -white receivers. 

Get full details today from your RCA Distributor. 

PICTURE J 

\SOUND CARRIER 
CARRIER 

22 

Fig. 1. 

RF -IF Response 

3 5e Mc 

// 4.I Mc 

/ .5Mc 

Fig. 2. 

Bandpass Filter 

Response 

REMEMBER that the high 
voltage (up to 30,000 volts 
and more) must be set to 
the specified value before 
adjusting purity and con- 
vergence. The RCA Volt - 
Ohmysts can be used with 
the RCA High Voltage 
Probe (WG -289 and WG- 
206 Multiplier Resistor) to 
measure dc voltages up to 
50,000 volts. 

1 5 M 

2 5Mc 

Fig. 3. 

I Channel Response 

Fig. 4 

R -Y, B -Y, or Q Channel 

Response 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON, N.J. 

Now off the press-RCA's 
new enlarged, 2nd edition 
of "Practical Color Televi- 
sion for the Service Indus- 
try." Price: $2.00 -from 
your RCA distributor. 

RADIO -ELECTRONICS 
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L. C. Lane, B.S., M.A. 
President, Radio- Television 
Training Association. 
Executive Director, Pierce 
School of Radio & Television. 

Study AT HOME in your SPARE TIME VETERANS! 
to be a TELEVISION TECHNICIAN NON -VETERANS! 

YOU LEARN MORE 
because I GIVE YOU MORE! 

Combination Voltmeter - 

Ammeter- Ohmmeter 

Super -Het 

Radio Receiver 

C -W Telephone Transmitter 
Public Address System 

LEARN BY DOING 
Every one of my students gets enough equipment to set up his own home laboratory. You 
learn to be a television technician by actually doing what a TV technician must do on the job. 
With the equipment I send you, you build and keep a professional GIANT SCREEN TV 
RECEIVER complete with big picture tube (takes any size up to 21 -inch) ... 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. No experience is necessary ... My practical, easy -to- understand lessons 
have brought success to hundreds of men, many with no more than a grammar school 
education. 

CHOOSE FROM 3 COMPLETE COURSES 
My Courses cover all phases of radio, FM and television. 

1. Radio, FM and Television Technician Course 
(No Previous Experience Necessary) 

You learn by practicing with the professional equipment I send you. 

Many of my graduates now hold down good paying technician jobs with 
such firms as RCA, NBC -TV, CBS -TV, DUMONT TV and numerous other TV 

studios and plants. 

2. FM -TV Technician Course 
(Previous Training or Experience in Radio Required) 

You can save months of time if you have previous Armed Forces or civilian 
radio experience! Train at home with kits of parts, plus equipment to 
build BIG SCREEN TV RECEIVER. ALL FURNISHED AT NO EXTRA COST! 

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! 
After you finish your home study training in Course 1 or 2 you 
get two weeks, 50 hours, of intensive Laboratory work on modern 
electronic equipment at our associate school in New York City, 
Pierce School of Radio & Television. THIS EXTRA TRAINING IS 

YOURS AT NO EXTRA COST WHATSOEVER. My courses are com- 
plete without this extra training, however. It is just an added 
opportunity for review and practice. 

3. TV Cameraman and Studio Technician Course 
(Advanced Training for Men with Radio or TV 
Training or Experience) 

I train you at home for an exciting high pay job as the man 
behind the TV camera. Work with TV stars in TV studios or 
"on location" at remote pick -ups! 
An optional 30 hour one -week course of practical work on TV 
studio equipment at Pierce School is offered upon completion 
of Course 3. 

RF Signal 

Generator 

EARN WHILE YOU LEARN 
Almost from the very start you can earn extra money while 
learning by repairing Radio -TV sets for friends and neighbors. 
Many of my students earn up to $25 a week ... pay for their 
entire training from spare time earnings. . . start their own 
profitable service business. 

FREE FCC COACHING COURSE! 
Important for BETTER PAY JOBS requiring FCC License. You 
get this training AT NO EXTRA COST. Top TV jobs go to 
FCC- licensed technicians. 

VETERANS! 
My School fully approved to train veterans 
under new Korean G.I. Bill. Available only to 
Veterans who begin training within three years 
of discharge date. 

FREE 
1A-Sr.rr List 
or FUN'S 

IV sunoes 

R adía T T rca.úlúm A Autietutit, 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

JANUARY, 1955 

MAIL THIS COUPON TODAY! 

NO SALESMAN WILL CALL! 

Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3, N. Y. 

Dept. R -1 

Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE SAMPLE 

LESSON, and FREE aids that will show me how I con make BIG 

MONEY IN TELEVISION. I understand I am under no obligation and 

no salesman will coll. 

(PLEASE PRINT PLAINLY) 

Nome Age 

Address 

City Zone State 

I AM INTERESTED IN: 

Radio -FM -TY Technician Course V E T E R ANSI 
FM -TY Technician Course Write Discharge Date 

TV Cameraman I Studio Technician Course 
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the most complete line .. . 

a model for every application 

CDR Rotors have 

AXS 679* 
*The highest grade premium die cast 
aluminum ... so rugged and durable 
that it is used for aircraft landing gear. 

PRE -SOLD 
for you to MILLIONS 
through spot announce- 
ments on television. 

24 

C O R N E L L - D U B I L I E R 
SOUTH PLAI N FIELD, N.J. 

THE RADIART CORP. 
CLEVELAND 13, OHIO 

z. 
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A fascinating field! A great future! A good job or 
independence in a business of your own! TV is grow- 
ing by leaps and bounds -1227 new communities. 
1845 new stations have been given the "go- ahead ", 
Trained men are worth their weight in gold! 

MODERN TRAINING BY COYNE 
RIGHT IN YOUR OWN HOME 

Here is modern, up -to- the -minute Home Training 
in Television and Radio designed to meet the stand- 
ards that have made the Coyne School famous for 
many years. You get personal supervision by mem- 
bers of Coyne instruction staff -men who know 
TELEVISION AND RADIO AND KNOW HOW 

B. W. COOKE, President 
A TECHNICAL TRADE INSTITUTE 
CHARTERED NOT FOR PROFIT 

Established 1899 
500 S. Paulina Dept. 15- HR4,Chicago 12, 

TELEVISICN * RADIO * ELECTRICITY * REFRIGERATION * ELECTRONICS 

SCHOOL 

YOU CAN ALSO TRAIN 

TO TEACH IT -men who have helped train thou- 
sands of men and young men, Service men and 
Veterans. 

LEARN TO EARN IN SPARE TIME 
COYNE offers a most practical, down -to -earth Home 
Television Training. Simple, easy to follow step -by- 
step instructions, fully illustrated. So practical, you 
can quickly be earning money in Television and 
Radio and keep your present job while training. 

Let us show you that this is not only the newest, 
most up -to- the - minute Training in Television - 
Radio- Electronics -but also it costs you much less 
than you'd expect to pay. Send coupon today for 
details including Easy Payment Plan. 

I B. W. COOKE, President 
COYNE SCHOOL 

I500 S. Paulina St., Chicago 12 
Dept. 15 -11R4 

Send details of your offer on training checked 
below. This does not obligate me and no salesman will call. I am interested in: 

Television -Radio Home Training 
Electricity in Coyne Shops 
Television -Radio in Coyne Shops 

JANUARY, 1955 

'.- E GREAT SHO 

OF COYNE AT CHICAG 

Coyne, of course, also offers practical 
resident training in the Coyne Training 
Shops here in Chicago in the fields of 
TELEVISION -RADIO and ELECTRI- 
CITY. If you prefer to get information 
about our resident courses in either or 
both of these fields, then check on Oa 
coupon accordingly and mail it to us. 
Our fully illustrated 48 page Guide 
To Careers in Television -Radio and 
Electricity and complete details 
about our resident training will be 
sent you by return mail. No cost or 
obligation to you, of course, and n) 
salesman will call on you. 

Name 

Address . . 

City State 

MAIL COUPON FOR 
INFORMATION 

Fill in and mail coupon TODA1 
Paste it on a postcard if you 
wish. Complete details will 
come by return mail. No Cost 
-no obligation and no 
salesman will caU. 
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the KEY 
to your 

fron 
555MULTIMETERS the N."50.5.5. L 

metal -cased meta l -cased 

. v. 40 20 l0 Pñaslron co. 
SO. IASADENA 

SCALIF., D. S. A. 

-pti 3 

1/4 ,.0 ` 0 D = 1.73V. 50011 LINE 
DB S 

o 

$ 
VOLTS 
RANGEI DB D 

J-w 5 

17 
50 20 
150 28 
500 40 

1500 48_4 

POCKET SIZE WITH A 47/8" LENGTH SCALE 

WE LEAVE IT TO YOU 
WOULD YOU BUY A PLASTIC -CASED WRIST WATCH ... 
if you could buy the finest movement in a magnetically 
shielded metal case? 

Phaostron, world famous manufacturer of ENVIRON- 
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili- 
tary and Industrial uses introduces a new concept in 
Multimeters, This magnetically shielded, metal -cased 
"555" compares with plastic -cased multimeters as a 
fine watch in a precious metal case would compare with 
a plastic wrist watch. 

The shielded, shatterproof and anti -magnetic case in- 
sures continued accuracy and integrity of this instru- 
ment for years to come. 

Phaostron "555" Multimeter incorporates more ranges, 
including AC current, greater visibility, simplified and 
functional controls and the greatest value offered to 
date. 

See the Phaostron "555 ", note its many outstanding 
features, its beautiful satin chrome case, its compact- 
ness and light weight, and you will know why 

the KEYS 
to your problems 

AC CURRENT RANGES 

ANTI -MAGNETIC ... DOUBLY SHIELDED 

LARGE SCALES ... COLOR CODED 

SIMPLICITY ... ONLY 2 JACKS 

ACCURACY ... 3% DC, 4% AC 

GREATER RANGES ... 3 TO 1 STEPS 

FASTER & FUNCTIONALLY EASIER 
to use and read 

"YOU CANNOT BUY BETTER" $39.95 at your PARTS DISTRIBUTOR 

Manufactured by P H A O S T R O N COMPANY 151 Pasadena Avenue South Pasadena, Calif., U.S.A. 
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J. E. SMITH 
President 

National Radio 
Institute 

Washington, D.C. 
40 years of success 
training men at 
home in spare time. 

1 Will TraînYou at Home 
for Good Pay Jobs, Success in 

RADIOTELEVISION 

Practice Broadcasting 
with Equipment I Send 

fitt 
As part of my Communications 
Course I send you kits of parts to 
build the low -power Broadcasting 
Transmitter shown at the left. 
You use it to get practical experi- 
ence putting a station on the air," 
performing procedures demanded 
of Broadcasting Station Operators. 
An FCC Commercial Operator's 
License can be your ticket to a 
better job and a bright future; 
my Communications Course gives 
you the training you need to get 
your license. Mail card below and 
see in my book other valuable 
equipment you build. 

Television is Growing Fast 

Making New Jobs, Prosperity 
More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets. 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio - 
Television at home in spare time. Cut out and mail 
postage free card. J. E. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR. 

Practice Servicing 
with Equipment I Send 
Nothing takes the place of PRAC- 
TICAL EXPERIENCE. That's why 
NRI training is based on LEARN- 
ING BY DOING. You use parts I 
furnish to build many circuits com- 
mon to Radio and Television. With 
my Servicing Course you build a 
modern Radio (shown at right). You 
build a Multitester which you use to 
help fix sets while training. Many 
students make $10, $15 a week extra 
fixing sets in spare time starting a 
few months after enrolling. All 
equipment is yours to keep. Card 
below will bring book showing other 
equipment you build. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILL 

Ifs 

ood Jobs, Good Pay, Success 
V! SEE 

CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64 -Page Book 

Both FREE 
This card entitles you to Actual Lesson on Servicing, 
shows how you learn Radio -Television at home. You'll 
also receive my 64 -Page Book, "How to Be a Success 
in Radio -Television." Mail card now! 

NO STAMP NEEDED! WE PAY POSTAGE 

Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C. 
Mail me Lesson and Book, "How to Be a Success in Radio - 
Television." (No Salesman will call. Please write plainly.) 

NAME AGE 

ADDRESS 

CITY ZONE .... STATE 
VETSwrite in date 
of discharge 
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Train at Home to JumpYour Pay 

as a RADIOTY Technician 
Get a Better Job-Be Ready for a Brighter 
Future in America's Fast Growing Industry 
Training PLUS opportunity is the PER- 
FECT COMBINATION for job security, 
good pay, advancement. When times are 
good, the trained man makes the BETTER 
PAY, GETS PROMOTED. When jobs are 
scarce, the trained man enjoys GREATER 
SECURITY. NRI training can help assure 
you and your family more of the better 
things of life. 

Radio- Television is today's opportunity 
field. Even without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
are in use. Then add Television. Television 
Broadcast Stations extend from coast to 
coast now with over 25 million Television 
sets already in use. There are channels for 
1,800 more Television Stations. Use of 

Start Soon to Make 

$10 to $1,5 a Week 

Extra Fixing Sets 

Keep your job while training. Many 
NRI students make $10, $15 and more 
a week extra fixing neighbors' Radios 
in spare time, starting a few months after 
enrolling. I start sending you special 
booklets that show you how to fix sets, 
the day you enroll. The multitester you 
build with parts I furnish helps discover 
and correct troubles. 

SEE OTHER SIDE 

and Police Radio, Micro -Wave 
Relay, Two -way Radio communication for 
buses, taxis, trucks, etc. is expanding. New 
uses for Radio -Television principles coming 
in Industry, Government, Communications 
and Homes. 

My Training is Up -to -Date 
You Learn by Practicing 

Get the benefit of my 40 years experience 
training men. My well- illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de- 
veloped kits of parts I furnish "bring to 
life" the principles you learn from my les- 
sons. Read more about equipment you get 
on other side of this page. 

Naturally, my training includes Tele- 
vision. I have, over the years, added more 
and more Television information to my 
courses. The equipment I furnish students 
gives experience on circuits common to 
BOTH Radio and Television. 
Find Out About the Tested 

Way to Better Pay 
Read at the right how just a few of my 
students made out who acted to get the 
better things of life. Read how NRI stu- 
dents earn $10, $15 a week extra fixing 
Radios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
step -mail card below. 

You take absolutely no risk. I even pay 
postage. I want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
64 -page book, "How to Be a Success in 
Radio -Television" because it tells you 
about my 40 years of training men and 
important facts about present and future 
Radio -Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks. 
Mailing postage free card can be an im- 
portant step in making your future success- 
ful. J. E. Smith, President, National Radio 
Institute, Washington 9, D. C. OUR 40TH 
YEAR. 

---------------------------- 

Aviation 

MEW= 

J. E. Smith, President 
National Radio Institute 

The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you 
are now ... reading my ad! They decided 
they should KNOW MORE . . so they 
could EARN MORE . . . so they acted! 

card below now. 
a 

I TRAINED THESE MEN 
Consultant on 

Ant Systems 
"I resigned as Chief En- 
gineer. Now I am on my 
own as consultant on 
private and commercial 
antenna systems." R.J. 
Bailey, Weston, W. Va. 

Control Operator, 
Station WEAN 

"I received my license 
ale! worked on ships. 
Now with WEAN as 
control operator. NRI 
course In complete." R. 
Arnold. Rumford, R. I. 

Radio -Television 
Service Chief 

'Am chief Radio and Tele- 
vision serviceman for 
large repair shop. Pay 
very good; working con- 
ditions pleasant." P. G. 
Brogan, Louisville, Ky. 

$10 a Week 
In Spare Time 

"Before finishing, I 
earned as much as $10 
a week in Radio servic- 
ing, In my spare time. I 
recommend NRI ". S. 
J. Petruff, Miami, Fla. 

Has Own 
Radio -Television Shop 
"Doing Radio and 
Television servicing full 
time. Have my own 
shop. I owe my success 
to NRI." Curtis Statt, 
Fort Madison, Iowa. 

Got First Job 
Thru NRI 

"My first job was with 
KDLR. Now Chief 
Engr. of Radio Equip- 
ment for Police and 
Fire Dept." T. Norton, 
Hamilton, Ohio. 

My Training Leads to Jobs Like These 
BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 
Remote Control Operator 

SERVICING 
Home and Auto Radios 
P.A. Systems 
Television Receivers 
Electronic Controls 
FM Radios 

IN RADIO PLANTS 
Design Assistant 
Transmitter Design 

Technician 

Service Manager 
Tester 
Serviceman 
Research Assistant 

SHIP AND HARBOR 
RADIO 

Chief Operator 
Assistant Operator 
Radiotelephone Operator 

GOVERNMENT RADIO 
Operator in Army, 

Navy, Marine Corps, 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Radio Operator 

AVIATION RADIO 
Plane Radio Operator 
Transmitter Technician 
Receiver Technician 
Airport Transmitter 

Operator 

TELEVISION 

Pick -Up Operator 
Voice Transmitter 

Operator 
Television Technician 
Remote Control 

Operator 
Service and Maintenance 

Technician 

POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 

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. 

J K L M N 

Have Your Own Business 
Many NRI trained men start 

01 their own successful Radio- 
Television sales and service bus - ! iness with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: "I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street." 

www.americanradiohistory.com

www.americanradiohistory.com


Weston Model 981 
Proportional Mutual Conductance Tubechecker 

FILTERED_.. 

D -C 
POTENTIALS 

for accurate 

Gm 

measurements 

OUTSTANDING FEATURES: 

Gm MEASUREMENTS -G,,, measurements are made 
more accurately by using filtered d -c plate, screen 
grid and control grid potentials. A precision voltage 
divider network and selector switch allows a pro- 
portionate value of signal voltage to be chosen for 
testing tubes having transconductances up 
to 30,000 micromhos. Signal voltages of 5.2, 2.6, 
1.3, and 0.65 volts peak -to -peak having a fre- 
quency of 5000 cycles are provided. 

GRID BIAS, SCREEN GRID AND PLATE VOLTAGE: Filtered 
d -c potentials of 90, 130, and 220 volts are avail- 
able for plate and screen potentials. A variable 
filtered d -c voltage in two ranges of 0 -5 and 0 -20 
volts are used to obtain better resolution of Grid 
Bias settings. Far greater accuracy is obtain- 
able with filtered d -c potentials than previ- 
ously possible in portable tubecheckers. 

METER MEASUREMENT OF HIGH LEAKAGE RESISTANCE - 
Since tube leakage as high as several megohms can 
cause poor performance in TV Receivers, this 
tubechecker is designed to provide an accurate 
meter measurement of leakage resistance as high 
as 5 megohms between tube elements, thus being 
particularly useful for TV servicing and TV line 
production assembly. 

TWIN SECTION TUBES -Three toggle switches make it 
possible to rapidly check and compare the respec- 
tive sections of twin section tubes at only one 
setting of the selector switches. 

WESTON 980 LINE 
TEST EQUIPMENT 

JANUARY, 1955 

THE 

980 
LINE 

PROPORTIONAL 
MUTUAL 

CONDUCTANCE 

TUBECHECKER 

SEND COUPON TODAY FOR 
COMPLETE DESCRIPTION AND PRICES 

Weston Electrical Instrument Corporation 
614 Frelinghuysen Avenue 
Newark 5, New Jersey 

Please send literature on the new 981 Tubechecker. 

NAME 

ADDRESS 

RE 
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AKRO-MILS 

FREE SWING 61N 
104/07- ASTRON SPECIAL OFFER includes 
complete BLUEPOINT capacitor stock! 

30 

New ASTRON introductory offer is giving service technicians a complete 
assortment - 166 units - 36 different popular values - of fabulous 
BLUE POINT plastic tubulars at 55% off list plus free "Swing Bin" 
for better servicing. Individual "Swing Bins" swing out. Keep entire 
capacitor stock in easy reach ... off the bench for more work space. 
Visual stock control. 

Fabulous BLUE POINTS are newest, most dependable molded plastic 
capacitors made. New solid thermosetting impregnant for high capaci- 
tance stability continuous 85 °C operation WITHOUT DERATING 
bonded shell and seal impervious to heat and moisture low power 
factor high insulation resistance individual tests - all add up to 
guaranteed performance of ASTRON BLUE POINTS. 

Get in on this sensational offer today. Jobber stocks are limited. 
Be sure - get yours now! 

Available nationally through authorized distributors. 

ASTRON 
C O R P O R A T I ON 
255 GRANT AVENUE EAST NEWARK. N. J. 

Export Division: Rocke International Corp., 13 East 40th St., N. Y., N. Y. 

How you save 
$6470 BLUE POINTS 

+522 Swing Bin 

$6992 Total 

-3997 Savings 

only $2995 
your deal price 

557 off list 

PLUS' 
FREE SWING BIN 

DEALERS -This special offer available from local 

distributors or write to ASTRON for full details. 

In Canada: Charles W. Pointon, 6 Alcina Ave., Toronto 10, Ontario 

RADIO- ELECTRONICS 
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Study Television Servicing -from the very source of the latest, up -to- 
the- minute T and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 

Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the "why" as well as the "how" 
of servicing television receivers. 

IRST g'^ ME STUDY COURSE 

IN COLOR TV SERVL __ 

Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down -to -earth course in basic color theory as well as how-to - 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because of its highly specialized nature, this course is 
offered only to those already experienced in radio -television 
servicing. Color TV Servicing will open the door to the big 
opportunity you've always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 

SEND FOR FREE BOOKLET 

Mail coupon in envelope or paste on 
postal card. Check course you are inter- 
ested in. We will send you a booklet that 
gives you complete information. No sales- 
man will call. 

HOME STUDY COURSE IN 
BLACK -AND -WHITE TV SERVICING 

Thousands of men in the radio -electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own -servicing television 
receivers. You can do this too. 

This RCA Institutes TV Servicing course gives you up -to- 
the- minute training and information on the very latest 
developments in black- and -white television. 

As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to- under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 

There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing. 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 

3.50 WEST FOURTH STREET, NEW rORK14, N.Y. 

MAIL COUPON NOW 

RCA INSTITUTES, INC. 
Home Study Dept. RE-1-55 
350 West Fourth Street, New York 14, N. Y. 
Without obligation on my part, please send me 
copy of booklet on: 

Name 

Address 

City Zone State 

(please print) 
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ItÀ11111- 
I:I.I:I.UILI \ICS 
Hugo Gernsback, Editor 

UNIVERSAL TV RECLIVER 
... Television, like progress, evolves continuously . . 

THE technical world never stands still. As new 
know -how, new inventions, new facts and new tech- 
niques evolve they are seized on immediately to im- 

prove present -day devices of every kind, whether pens, 
automobiles, floor mops, radios, corkscrews or television 
sets. Nothing is ever perfected; improvements, like 
evolution, never stop. 

This has been ever true in the radioelectronic indus- 
try, famous for rapid changes. No sooner has the 
latest model been announced than its designers have 
already scrapped it in their minds and have gloved on 
to next year's designs. This trend is even more com- 
mon in television where the leading manufacturers 
bring out new and more modern designs throughout 
the year. 

It follows that the television receiver of the future 
will bear little resemblance to present -day models. This 
becomes even more apparent when we reflect that tele- 
vision has been with us only a comparatively short time 
-eight years. It is still in its swaddling clothes. 

For that reason, we should not be overly surprised 
at the radical and perhaps fundamental changes that 
lie ahead for the new art. And as television is in- 
timately fused with its parent, electronics -the latter 
itself of recent origin- anything is possible in the 
future. Here are a few ideas on television as your chil- 
dren will know it. 

The televiser of the future will certainly require no 
outdoor antenna, except in very special cases (fringe 
areas, etc.) . 

Your receiver will be stereoscopic, i.e., the picture 
will have depth -it will be three -dimensional. 

Your TV set will not have a huge picture tube and 
most probably it will not be a cathode -ray tube at all. 
Consequently, there will be no dimensional scanning 
which makes for today's long electronic scanning beams. 
There will be millions of special spots, self -glowing in 
three colors when excited electronically in their proper 
lineal sequence. They probably will be "steered" by 
atomic autotransistors or like devices. 

The resulting picture will be so brilliant that it can 
be viewed in bright sunlight. The size of your TV set 
will be only as large as its screen. Thus a 21 -inch set 
will measure about 23 by 16 inches, but it will be only 
.2 or 3 inches thick. The receiver can be placed on a 
table or hung on the wall like a picture. 

Its glass, plastic or other special faceplate will also 
be the loudspeaker. This speaker will be for the bass 
or low notes. The high notes will have a special speaker 
incorporated in the frame which surrounds the entire 
receiver. 

The TV set hanging on the wall, when not turned 
on, will appear as a beautiful painting, water color or 
drawing. This picture part disappears the instant the 
set is put in operation. Thus, instead of a cumber- 
some- appearing big receiver using a large floor area as 

JANUARY, 1955 

do present sets, the future TV set becomes an esthetic 
picture on the wall.* It will weigh less than 25 pounds, 
making it easy to service. 

All controls of the future TV set will be pushbutton - 
operated. Almost invisible, these buttons will be set 
in the lower part of the frame of the set. Each receiver 
will have a plug -in cord for remote control operation 
and a small disc that fits the hand will have its own 
buttons for tuning, volume, off -on switch, etc. 

Other more elaborate models will be almost wholly 
automatic. They will turn themselves on and off at 
certain specified times, for certain programs only, 
switching to other programs automatically. You will be 
able to turn the set on or off from any part of the room 
merely by blowing a tiny supersonic whistle that hu- 
mans cannot hear. The whistle is similar to the special 
dog whistles now on the market. 

Merely pushing an extra button on the side of your 
receiver will change it from broadcast to closed circuit. 
It also becomes a transmitter now. Lenses for viewing 
and a microphone for listening will be built into the 
top of the television set frame. Similar TV sets located 
in various rooms in your home (or office) automatically 
become intercommunicating. Hence you can carry on 
conversations as well as see other persons in various 
rooms as desired. Note: Those desiring full privacy 
simply do not press the special closed- circuit button of 
their set. They are thus excluded from intercom- 
munication. 

This does not end the versatility of the future TV set. 
It can be connected to your telephone by throwing a 
special switch on the phone. You can now talk and see 
people across the continent and they (at least their 
faces) will appear life size on your receiver. 

If you are a subscriber to the drama, the opera, the 
concert hall, your TV set will bring you live the latest 
Broadway show or whatever entertainment you desire 
-for a price of course -over the switched -on closed 
circuit. 

If you are afraid of burglars, you can become a 
member of a special safety service supervision company. 
They will monitor your home 24 hours a day via your 
TV set. They will watch your home whether you are 
in or out or on a trip. It would be difficult for burglars 
or intruders not to be seen. Cutting wires or darken- 
ing the supervised rooms will be disastrous for the 
robbers -it will instantly bring the police on the run. 

Lack of space precludes the listing of numerous other 
uses of the future universal TV set. But one conclu- 
sion is certain -the television set can easily become the 
most important and valued possession of the future 
household. 

*First described by the author in RADIO -ELECTRONICS, January, 1954, 
page 33. 
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TELEVISION 

What's happening t 

Is u.h.f. a. foredoomed failure 

or the salvation of television? 

Here is an impartial estimate. 

By DAVID LACHENBRUCH* 

WHEN the first u.h.f. televi- 
sion station went on the air 
a little over two years ago, 
it was hailed as opening a 

new era in television. Only by utilizing 
the ultra- high- frequency spectrum, said 
the Federal Communications Commis- 
sion, would it be possible to have a na- 
tion -wide TV system with a full choice 
of channels for viewers everywhere. 

In April, 1952, when the FCC ended 
its 3% -year freeze on construction of 
new TV stations, it outlined an engi- 
neering plan which envisioned a maxi- 
mum of 2,051 stations in the United 
states -of which 1,445 were to be in the 
u.h.f. band. 

In the mad rush to get stations on 
the air after the FCC's thaw, too little 
thought was given to the tremendous 
handicaps under which u.h.f. stations 
were starting out. But it wasn't long 
until the dawn. 

Some 350 new TV stations have gone 
on the air since freeze -end (in addition 
to the 108 pre- freeze v.h.f. outlets). 
These included about 150 in the u.h.f. 
band -of which more than two dozen 
have already died, for reasons both eco- 
nomic and technical. Nowadays very 
few new u.h.f. stations are going on the 
air. The picture is summed up in Fig. 1. 

Note that in 1953, when u.h.f. trans- 
mitters first became readily available, 
u.h.f. growth paralleled v.h.f. During 
the first nine months of that year 81 
u.h.f. and 75 v.h.f. stations went on the 
air. During the same period of 1954, 
only 22 new u.h.f. stations began tele- 
casting, as opposed to 57 v.h.f. -but in 
the meantime 21 u.h.f stations went out 
of business. Today there are fewer u.h.f. 
stations on the air than there were on 
New Year's Day, 1954. The pattern is 
graphically illustrated in Figs. 2 and 3. 

Nevertheless, in many communities, 
u.h.f. is now rendering a highly sucess- 
ful service -but only in the areas where 

*Associate editor, Television Digest with Elec- 
tronics Reports. 
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u.h.f. is TV and not a "second -class 
service." 

U.h.f.'s dark clouds 
U.h.f. started out under two great 

difficulties, both due to the tremendous 
headstart of v.h.f.: lack of receiver 
circulation, and lack of technical de- 
velopment. When u.h.f. was thrust upon 
the scene, there were no tried -and- 
proven transmitters, receivers, antennas 
or test equipment. There had been vir- 
tually no practical experience with the 
propagation of the u.h.f. TV signal, as 
compared with v.h.f. We could only 
accept the word of the leading engineers 
and manufacturers - and the FCC - 
that equipment and techniques would 
develop rapidly. 

In setting rules for u.h.f. stations, 
FCC engineers took an "educated 
guess" and permitted maximum power 
of 1 megawatt for u.h.f. stations, on the 
assumption that it would give coverage 
equivalent to top -powered v.h.f. stations 
with effective radiated power (ERP) of 
100 kw (on channels 2-6) and 316 kw 
(channels '7-13). But a megawatt of 
power was just a prediction -no one 
had developed and tested a system that 
could yield more than one -fiftieth of 
that. 

When the first u.h.f. stations went on 
the air in late 1952 and early 1953, the 
most powerful available transmitters 
were rated at 1 kilowatt -capable of 
radiating the equivalent of about 20 kw 
through high -gain transmitting anten- 
nas. At the same time, v.h.f. stations 
were boosting their power output to the 
maximums of 100 and 316 kw! 

Propagation, particularly at low 
power, turned out to be extremely 
tricky -not at all like v.h.f. In sóme 
locations, even close to stations, it 
seemed impossible to find any signal at 
all. Receiving antennas were insensi- 
tive. Much of the signal was lost in the 
lead -in. Receivers were insensitive and 
noisy. As to most of the early con- 

verters -the less said about them the 
better. 

Perhaps the most surprising thing 
is that u.h.f. didn't roll over and die 
then and there. But u.h.f. stations were 
an immediate success in a few areas, 
mostly places which previously had had 
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Fig. 1 -Total TV stations on the air, 
September 1952 through October 1954. 
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Fig. 2 -1953 was 
a year of boom 
for both v.h.f. 
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very poor fringe TV or none. Conver- 
sion problems in such locations were 
nonexistent or negligible, and the pub- 
lic was willing to go to considerable ex- 
pense to pick up a good signal. Where 
there were already established v.h.f. 
outlets, it was far harder to persuade 
the public to spend money on convert- 
ers, new antennas and special installa- 
tions to pick up the additional TV 
signal. 

Technical outlook improved 
Technical strides in the past two 

years haven't materially changed the 
basic pattern of u.h.f., but they have 
considerably improved the outlook in 
many sections of the country. On the 
transmitting end, 12 -kw transmitters as 
well as directional and higher -gain an- 
tennas became available by mid -1953. 
As 1954 ended, two companies (RCA 
and G -E) were completing the world's 
first 1,000,000 -watt u.h.f. TV instal- 
lations! 

At the receiving end, high -gain an- 
tennas now reach out for elusive u.h.f. 
signals. Low -loss transmission line does 
a far more effective job of carrying the 
signal to the set, even in wet weather. 
U.h.f. tuners have improved to the point 
where some now equal their v.h.f. 
counterparts in sensitivity and noise 
level. 

But even as these technical develop- 
ments were in progress, concern for the 
future of u.h.f. became so serious that 
a Congressional investigation was in- 
stituted last spring. 

A Senate subcommittee under Sen. 
Charles E. Potter, Republican of Michi- 
gan, held hearings and accumulated 
1,177 pages of testimony and exhibits. 
It heard charges that FCC's policy of 
"intermixing" v.h.f. and u.h.f. stations 
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Fig. 3 -1954 saw increases, but u.h.f. barely held its own. 

in the same markets was a mistake, 
that v.h.f. station powers and heights 
were too great, that the networks were 
at fault for not making better programs 
available to more u.h.f. stations, that 
the equipment makers were at fault and 
even that the u.h.f. stations were at 
fault for going on the air in the first 
place. No concrete action came out of 
the hearings. They did create an aware- 
ness of the troubles facing u.h.f. -and 
may set the wheels rolling toward ac- 
tion to help preserve u.h.f. TV as a na- 
tion -wide medium. 

Power and programs 
Scanning u.h.f.'s two -year history, 

one fact becomes strikingly evident. 
Regardless of equipment problems and 
technical shortcomings, the communi- 
ties where u.h.f. has been successful are 
those where the viewer can see the top 
TV program on his u.h.f. set. Thus even 
a 20 -kw station with good network pro- 
grams has far more chance of gaining 
conversions - and viewers - than the 
most powerful station showing ancient 
cowboy movies all day. 

In areas with little or no v.h.f. serv- 

35 

www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 

ice, u.h.f. set sales almost invariably are 
good. The trouble spots are the places 
where v.h.f. and u.h.f. rub elbows, and 
in these locations the v.h.f. station has 
all the advantages. 

Because it can claim bigger audiences 
and wider coverage, v.h.f. can get the 
top network programs and attract the 
big national advertisers. U.h.f. station 
operators complain of inability to ob- 
tain national advertising because of 
"blind prejudice against u.h.f." by ad- 
vertising agencies and advertisers them- 
selves -even to the point where some 
agencies and sponsors refuse to buy 
time on u.h.f. stations in communities 
where there is no v.h.f. 

As u.h.f. stations have shown they can 
deliver the goods, this attitude has 
broken down to some extent, and some 
agressive u.h.f. stations now boast a 
lineup of national advertisers that 
would turn many a v.h.f. operator green 
with envy. But in the face of local v.h.f. 
competition, it is still true that most 
u.h.f. stations have to take the leavings 
program -wise, and often cannot stir up 
any large scale desire on the part of 
the public to buy converters or com- 
bination v.h.f. u.h.f. receivers. In these 
areas the plight of u.h.f. is most serious. 

This is not to imply that u.h.f. is 
doomed to failure in all communities 
where there are also v.h.f. stations. 
Norfolk and Milwaukee are two exam- 
ples -and there are quite a few others 
-of communities where u.h.f. stations, 
backed by good network programs, 
sound equipment and solid relationships 
with dealers and service technicians, 
have gained sizeable audiences, even in 
competition with well -established and 
well -heeled local pre- freeze v.h.f. sta- 
tions. 

But the Norfolks and Milwaukees are 
still the exceptions. Despite undeniable 
progress in u.h.f. technology, conversion 
has been disappointing in most mixed 
v.h.f. u.h.f. markets. Demand for u.h.f: 
equipped sets has dipped: In November, 
1953, some 35% of all TV sets produced 
were equipped with built -in u.h.f. tun- 
ers; by August, 1954, the percentage 
had dropped to 14 %. In view of the 
scanty demand, some receiver manufac- 
turers are beginning to wonder if it is 
worth while to continue producing 
u.h.f.- equipped sets. 

The current u.h.f. pessimism is found 
at all levels of the trade from manu- 
facturer to retailer. In many u.h.f. 
areas, it's difficult to buy some of the 
leading -brand TV sets equipped with 
u.h.f. tuners. Promotion of u.h.f. by 
manufacturers, distributors and retail- 
ers has dipped to a new low. 

You can't blame the dealer. He prob- 
ably was stung when the u.h.f. station 
first went on the air, because he mis- 
judged demand and stocked too many 
u.h.f. sets and converters. In today's 
market, the stripped -down set often is 
the leader, and the consumer shops on 
a price basis. U.h.f. tuners add $20 $50 
to the cost of the set. And the dealer 
knows, too, that he will reap a harvest 
of ill -will every time a u.h.f. station 
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dies. Millions of dollars worth of con- 
verters, tuners and installations are 
made useless overnight -and the con- 
sumer often blames the dealer as much 
as he blames the station. 

Will color help? 
There is a widely held belief that 

color TV will be the savior of u.h.f. 
This belief -based on the assumption 
that all color sets will be equipped with 
u.h.f. tuners -doesn't stand up under 
analysis. The industry's most optimis- 
tic prediction of color -set production is 
300,000 receivers in 1955, 1,780,000 in 
1956, 3,000,000 in 1957 -insignificant 
figures when compared to the 30 -odd 
million TV sets already in use (of 
which about 10% can now receive 
u.h.f.). 

And who says all color sets will be 
u.h.f.-equipped ? Manufacturers today 
are under terrific pressure to get the 
price of color sets down to a figure the 
mass market can afford. They are ready 
to leave u.h.f. tuners out if the demand 
isn't there, and pass the savings along 
to the public. Who can blame them ? 

A boost from FCC 
Two recent actions by the FCC could 

provide a substantial assist in putting 
u.h.f. across on a nation -wide basis. 

The commission recently amended its 
rules to permit any corporation or in- 
dividual to own seven TV stations, pro- 
vided at least two of them are u.h.f. 
Previous limit was five, with no distinc- 
tion between v.h.f. and u.h.f. The sig- 
nificance of the new ruling is this: The 
big networks are anxious to expand 
their holdings of stations and they must 
go into u.h.f. if they wish to hold the 
full limit. With their resources in pro- 
gramming and promotion, the networks 
could give u.h.f. a healthy shot in the 
arm by building or acquiring u.h.f. 
stations of their own. The big networks 
are already in the process of acquiring 
u.h.f. stations in accordance with the 
new rule. 

Three of the four TV networks - 
CBS, Du Mont and NBC (RCA) -are 
also in the TV set manufacturing busi- 
ness. When these companies engage 
in the business of u.h.f. broadcasting - 
when they "own a share of u.h.f." -it's 
logical to assume they'll intensify their 
efforts in developing, manufacturing, 
merchandising and promoting u.h.f. 
receiving gear. 

The second important FCC action is 
the recently instituted "satellite" policy. 
The commission says it will encourage 
low -cost u.h.f. stations by permitting 
them to rebroadcast signals of other 
stations without local programming. 
Such "repeater" stations could be used 
in a variety of ways -to help fill in 
"shadows" or "holes" in u.h.f. station 
coverage, to extend coverage areas of 
u.h.f. stations or to pipe good programs 
carried by big -city stations into small - 
city areas where no TV service exists 
now. Existing u.h.f. stations could con- 
vert to satellite operation, thereby 
eliminating costs of maintaining local 
studios and big staffs during the period 

when it's so important to build up u.h.f. 
conversion. For some stations, this 
economy could mean the difference be- 
tween staying on the air or giving up 
the ghost. 

While the satellite policy could ma- 
terially help u.h.f., it also has its 
dangers- depending upon how the FCC 
chooses to administer it. Some u.h.f. 
operators argue that if the commission 
automatically approves all satellite ap- 
plications, the big and wealthy v.h.f. 
stations can build u.h.f. satellites of 
their own and choke out independent 
local u.h.f. operations, turning u.h.f. in- 
to "another FM." The FCC insists it 
will approve satellite applications on 
a "case -to -case basis," its sole criterion 
in each case being "aid to u.h.f." 

The two main proposals advanced by 
suffering u.h.f. station operators to 
relieve ultra -high troubles are: 1. 
"Deintermixture" -that is, reassigning 
virtually the entire TV spectrum, so 
that some cities have v.h.f. channels 
only, other u.h.f. only and none both. 
2. Putting all stations in the u.h.f. 
band. Neither proposal has the slightest 
chance. 

Barring such radical panaceas, the 
best prognosis for the immediate future 
is that u.h.f will continue to struggle 
along about as it has in the past few 
months. A few more stations probably 
will go off the air. Extremely few new 
u.h.f. stations will go on the air in the 
next year or so. 

It is unlikely that u.h.f. will die out 
and disappear. There are too many 
communities where it is successfully 
providing a needed TV service. But 
u.h.f. can hardly become a real nation- 
wide service if it is destined to succeed 
only in those areas where it has little 
or no direct competition from v.h.f. TV 
stations. 

The real future of u.h.f. as a nation- 
wide service depends on its ability to 
compete on equal, or nearly equal, terms 
with v.h.f. This, in turn, is dependent 
primarily on these basic conditions: 

1. High -power, high -quality trans- 
mitting equipment which can give u.h.f. 
stations a coverage area roughly equiv- 
alent to the highest -powered v.h.f. sta- 
tions. 

2. Availability of good v.h.f. u.h.f. 
combination receivers at the same price 
as -or very little more than- v.h.f: 
only sets. 

3. The continued expansion of the 
American economy to the point where 
it is able to support a greater number 
of competing TV stations in more com- 
munities. 

Given these three conditions -which 
can come about only in the relatively 
far future -u.h.f.'s real nation -wide ex- 
pansion should come in a slow and 
orderly fashion in contrast to the get - 
on- the -air fever of 1952 -53. 

Short -range, the u.h.f. picture is not 
a glowing one, though it does have some 
bright spots. Long- range, given the 
proper encouragement, the future of 
u.h.f. can be as bright as the future of 
TV itself. END 
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RECEIVER 
Circuit tracing the new 19 -inch color chassis 

By ROBERT F. SCOTT 
TECHNICAL EDITOR 

Circuitwise, the new Motorola is es- 
sentially a conventional black- and -white 
receiver with color circuits added. (See 
block diagram in Fig. 1.) Shaded cir- 
cuits are those designed especially for 
color. 

Tracing the circuit from the antenna 
to speaker and video detector output 
we have to look hard to find an un- 
familiar circuit. The antenna feeds a 
switch type incremental tuner using a 
6BZ7 cascode r.f. amplifier and a 6U8 
mixer -oscillator. Following this is a 
three -stage 40 -mc i.f. circuit feeding 
separate video and sound detectors - 
even this is not new, G -E used it a 

THE average color TV receiver is 
a monster employing from 37 to 
45 tubes plus the picture tube, 
two or more germanium diodes 

and frequently at least two. selenium 
rectifiers. 

A notable change is seen in the new 
Motorola 19 -inch tricolor receivers, the 
simplest I've seen thus far. The models 
19CK1, 19CK2 and 19CT1 twin -chassis 
sets (chassis TS -902 and RP -902) have 
only 30 tubes (including the three -gun 
picture tube) 3 germanium diodes, 3 
selenium rectifiers and a diode type 
high -voltage regulàtor -a considerable 
reduction in components. 
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couple of years ago in one of their first 
intercarrier receivers. 

Fig. 2 shows the circuits immediately 
following the third composite i.f. am- 
plifier. This stage feeds the video and 
sound detectors, used separately to 
prevent cross -modulation and to provide 
optimum performance in the video de- 
tector circuit. The composite video sig- 
nal applied to the sound detector is 
rectified to develop the 4.5 -mc sound 
i.f. signal as in conventional mono- 
chrome intercarrier television receivers. 

The output of the video detector is 
fed to the first video and sync amplifier, 
the triode section of a 6AN8. Portions 
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Fig. 1 -Block diagram of the Motorola chassis TS -902 showing tube functions and the distribution of signal flow. 
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Fig. 2 -The video circuits and sound detector following third i.f. amplifier. 
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Fig. 9- Schematic of the demodulators, oscillator and quadrature circuits. 

of the composite video signal are taken 
from the grid and plate circuits and 
used in a noise -immunity sync separa- 
tor circuit. The second video amplifier 
raises the signal to the level required 
by the bandpass amplifier and the Y 
(brightness) amplifier in Fig. 5. 

The bandpass amplifier is a narrow - 
band video amplifier tuned to pass the 
3.58 -mc color burst and the chroma 
sidebands that contain information for 
reproducing the correct color saturation 
and hue on the screen. The 4.5 -mc 
sound trap in the plate circuit of the 
video amplifier prevents the 3.58- and 
4.5 -mc signals from beating and pro- 
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ducing a 920 -kc beat pattern in the 
picture. 

The output of the chroma or band 
pass amplifier is link -coupled to the 
12BH7 bandpass cathode follower that 
drives the burst amplifier (Fig. 3) and 
the R -Y and B -Y demodulators 
(Fig. 4). 

Color oscillator control 
The color TV receiver -with few 

exceptions -uses a 3.58 -mc oscillator 
that must exactly synchronize in phase 
and frequency with the subcarrier os- 
cillator at the transmitter. An 8- or 9- 
cycle burst of 3.58 -mc signal is trans- 

«GANGED 

Fy1T0 13-Y 
331, DEMOD 

mitted after each horizontal sync pulse. 
It is used in the receiver to maintain 
color sync. 

The signal from the output of the 
bandpass cathode follower in Fig. 2 

is fed into the grid of the burst am- 
plifier in Fig. 3. The 3.58 -mc burst 
is separated from the rest of the video 
signal appearing on the grid by gating 
the tube so it conducts only during 
the period that the burst is being 
transmitted. 

The burst amplifier operates in some 
respects like an a.g.c. keyer tube. There 
is no B plus supply for the screen of the 
6AN8. Instead of being supplied with a 
constant d.c. voltage, the screen is 
coupled through a resistor and capac- 
itor to the opposite ends of a center - 
tapped winding on the flyback trans- 
former. Lack of screen voltage holds 
the tube cut off until it is driven into 
conduction by a positive pulse from 
the flyback transformer. Horizontal 
blanking and flyback pulses occur simul- 
taneously so the burst amplifier con- 
ducts just long enough to amplify the 
8 or 9 cycles of 3.58 -mc color sync 
signal. 

The output of the 6AN8 is trans- 
former- coupled to a 6AL5 phase de- 
tector similar to the horizontal a.f.c. 
detectors used in many monochrome 
TV receivers. The phase of the incoming 
burst is compared to the phase of the 
signal developed by the 3.58 -mc crystal 
oscillator in Fig. 4. The phase relation- 
ship of the two signals is used to con- 
trol the oscillator frequency. 

If the two signals are out of sync, 
the phase detector develops a positive 
or negative voltage- depending on the 
direction of the error -and applies it 
to the grid of the a.f.c. amplifier. The 
a.f.c. amplifier is a reactance modulator 
connected across the oscillator tank 
(crystal) circuit. The d.c. voltage on 
the modulator grid varies the effective 
reactance in the oscillator circuit and 
holds the oscillator in exact sync with 
the burst signal. The phase detector 
output is zero when the signals are 
locked in. The d.c. balance control in 
the detector circuit compensates for 
circuit unbalance caused by differences 
in tube and component characteristics. 
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Fig. 5- Schematic of the red, green and blue circuits feeding the picture tube. 

R - Y and B -Y demodulators 
The R -Y and B -Y signals are 

transmitted as sidebands of the 3.58 - 
mc signal generated and then sup- 
pressed at the transmitter. These sig- 
nals are recovered in their original 
forms by taking them from the output 
of the bandpass cathode follower and 
combining them with the locally gen- 
erated 3.58 -mc signal in balanced mod- 

ulators. The signals from the cathode 
follower and oscillator buffer are polar- 
ized and phased to reproduce exactly 
the original signals at the output of the 
diode type balanced modulators (demod- 
ulators). 

The outputs of the demodulators are 
fed to the R -Y and B -Y amplifiers 
(Fig. 5). The oscillator signal is elim- 
inated by the action of the demodulators 

TELEVISION 
and by the traps in the amplifier grid 
circuits. 

The outputs of the R -Y (red) and 
B -Y (blue) amplifiers are fed to their 
respective grids on the picture tube and 
to the grid of the G -Y amplifier 
through a voltage- divider network 
(matrix) to reproduce the proper sig- 
nal on the green grid of the color tube. 

The red phosphor is the least sensi- 
tive of the three, so it requires the 
greatest amount of voltage excitation. 
For this reason the R -Y amplifier is 
operated at full gain while the ampli- 
fication of the green and blue amplifiers 
is controlled by background controls in 
the cathode circuits. 

The Y amplifier 
The R -Y and B -Y signals are 

unavoidably delayed as they pass 
through the bandpass amplifier -the 
phase of a signal is always delayed 
when it passes through a low -pass or 
narrow -band circuit -so the Y signal 
from the video amplifier is passed 
through a delay line which delays it 
the same amount as the R -Y and 
B -Y signals are delayed in the band - 
pass amplifier. The Y amplifier drives 
the cathode of the picture tube. Over -all 
brightness is controlled by a potenti- 
ometer common to the three cathodes. 
Contrast is controlled by two ganged 
potentiometers -one in the brightness - 
amplifier grid circuit and the other in 
the cathode return of the Y amplifier. 

The plates of the R - Y, B - Y, 
and G -Y amplifiers are direct -cou- 
pled to the control grids of the color 
guns. END 

MINIATURE TV ANTENNAS 
DURING the past year a number of 

so- called miniature TV antennas 
have been advertised as devices that will 
outperform, and eliminate the need 
for, conventional indoor and outdoor 
antennas. 

Because of these and othe r question- 
able claims, the National Better Busi- 
ness Bureau had three of these devices 
tested by an independent laboratory. 
These antennas consisted of about 8 
feet of copper wire with a connecting 
lug at one end and a plastic box, disc 
or capacitor at the other. (See photos 
on page 8 of the May 1954 issue.) 

Each of the miniature antennas was 
tested for performance in comparison 
with a conventional indoor V or "rabbit 
ears" antenna, and with an outdoor 
dipole roof antenna. 

The laboratory reported that its tests 
did not support unqualified claims that 
the devices eliminate snow or ghosts, 
reduce static or provide clearer, sharper 
pictures than either indoor V or out- 
door dipole antennas. 

The units tested showed an increase 
in snow over both indoor and outdoor 
conventional antennas. None of the 
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devices tested was particularly effec- 
tive in eliminating ghosts, and none 
reduced static interference. 

The laboratory found, in conclusion, 
that none of the units tested was any 
more useful or effective as a TV 
antenna than an equal length of plain 
stranded copper wire. Testing with 
and without the end attach- 
ment showed that in no case 
was the end attachment of 
any use or value in improving 
reception. Although the minia- 
ture antennas tested picked up 
TV signals, they neither out- 
performed nor performed as 
well as either the roof antenna 
or the indoor V antennas used 
in the tests. 

As a result, the NBBB has 
recommended to advertisers of 
these devices that claims made 
for the performances of their 
products be limited to the 
provable facts. One manufac- 
turer of "miniature antennas" 
has gone so far as to enclose 
his unit in a transparent case 
(see photo) with a pretentious 

array of resistors and coils mounted 
around a rotary switch. While not 
tested by the BBB, members of the 
RADIO -ELECTRONICS staff tried it out at 
two locations and found its performance 
not essentially different from that of 
the simpler antenna units described 
above. END 
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CONVERGENCE in 3 -GUN C -R TUBES 

By LEONARD LTEBERMAN 

Prohlems involved in 

the positioning of 
electron gun beams 

CONVERGENCE and focusing dif- 
ficulties in color had their mono- 
chrome equivalent when black - 
and -white tubes grew in size 

from 10 to 21 and 24 inches. In most 
10- and 12 -inch tubes, the deflection arc 
of the beam was 50° to 54 °. With this 
beam sweep, it was simple to design a 
deflection and focusing system that kept 

FOCAL LENGTH ARC 

IC SCREEN 
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Fig. 1- Narrow -angle deflection tubes. 
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Fig. 2 -Wide angle creates defocusing. 
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the beam in relatively good focus across 
the tube. 

As shown in Fig. 1 -a, with the short 
distance to go, it is possible to sweep 
26° from the center of the flat plane of 
glass with very little defocusing. With 
an increase in the size of the screen this 
deflection angle is still possible (Fig. 
1 -b) except that the bell of the tube be- 
comes unmanageably large. To reduce 
the tube length, the deflection arc had 
to be increased to 70 °, or 35° either side 
of center. 

Fig. 2 shows what occurred to the 
focusing at the sides of the sweep when 
the deflection arc was increased. Old - 
timers will recall the many readjust- 
ments that were necessary. If the pic- 
ture was well focused at the center, it 
was defocused at the edges. Many a 
bald or gray spot can be attributed to 
the early 15- and 16 -inch rectangular 
tubes. 

The component makers soon came up 
with a solution. Since the 70° yokes 
similar to the yokes with a uniform 52° 
field could cause such trouble, perhaps a 
nonuniform field might correct it. Thus 
was born the 70° cosine yoke. In this 
yoke, using a specially designed flared 
edge, the magnetic field across the neck 
of the tube was so deformed at its edges 
that as the beam was deflected to the 
sides of the tube, its focal length was 
increased. This resulted in a beam that 
maintained a relatively good focus from 
side to side. 

This problem -to a greater extent - 
exists in the three -gun shadow -mask 
tube. To understand it, a brief review 
of the tube's construction will be help- 
ful. The three color guns are mounted 
parallel to each other and to the neck 

THREE COLOR GUNS 

of the tube. They lie 120° apart, around 
the axis of the neck. 

The guns face a screen containing 
approximately 300,000 holes, accurately 
spaced. These holes are so arranged 
that when the three beams pass 
through, they strike a triad of phos- 
phor dots. If the beams are properly 
adjusted, each beam strikes a dot of the 
same color as the information fed to its 
input grid. 

Focusing 
Now the problem of a curved deflec- 

tion arc and a flat screen enters. First, 
assuming the mask were not there, none 
of the beams would enter the bell of the 
tube from the axial center of the neck. 
The deflection -yoke field must be dif- 
erent for each of the beams the moment 
the sweep passes the center of the 
screen. Second, even though the dis- 
tance between the guns, at the neck, is 
small, by the time the beams reach the 
end of the sweep, there is a sizable 
variation in the focusing point of each 
(Fig. 3). This effect becomes a prob- 
lem because each of the beams must 
pass through the same hole. 

It is not possible to make all of the 
corrections with a properly designed 
yoke as in monochrome. This is due to 
the , 

first complication mentioned. Be- 
cause the three beams are not in the 
center of the neck but toward the outer 
edge, only a uniform field would af- 
fect them in the same way. 

In the three -gun tube, this problem 
breaks down into four parts: 

1. To bend all the beams so as to 
make them coincide at the center 
of the tube. 

2. To control the three beams so that 

Fig. 3 -Each beam focus at different point (a,b,c) -path lengths differ. 
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they focus individually when they 
coincide at the center of the tube. 

3. To cause the three beams to co- 
incide at the holes at the sides. 

4. To cause the individual beams to 
change their focal lengths in such 
a manner that they are in focus 
at the sides of the tube. 

Obtaining proper convergence 
The first two problems are met by 

static methods -the voltages and cur- 
rents in the operation are constant. 
Static focusing requires accurate place- 
ment of the three guns 120° from each 
other in the neck of the tube and an 
electrostatic focusing grid in each gun. 

The voltage on an additional electro- 
static grid common to all guns is varied 

ELECTROSTATIC 
CONVERGING 
FORCE FIELD 

¡ B++ *k ! Y!/% 
\lí. AY// , 
A 
i iBi 

C 

CONVERGENCE ELEMENT 

B+ 

FOCUS NG GRIDS 

Fig. 4 -Effect of convergence grid. 

for static convergence. 
These grids act as electrostatic 

lenses. The lenses function through the 
electrostatic fields between the various 
grids because of the different voltages 
on these grids and the second anode. 
The focusing action is similar to that 
in an electrostatically focused mono- 
chrome tube. In the color tube the 
focusing lenses are created between 
the focusing element and the corfmon 
convergence grid. If we consider the 
three beams entering the convergence 

HORIZ DYNAMIC CONY. CONT. 

TO VERT OUT. TUBE CATM. 

OK .22 I00K 

T HORIZ OUT. TUBE CATH. 

VERT DYNAMIC CONY. CONT. 100 
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0047 

CBS -Colortron 205 electron -gun assembly. 

field as part of one large beam, then 
the convergence grid can be looked at 
as a large focusing grid bringing the 
three separate beams together at a 
common point. This "focusing" of the 
three beams is called convergence. 
Fig. 4 shows the effect of this grid. 

The third and fourth problems are 
handled by an a.c. voltage impressed 
on the focusing and convergence grids. 
This voltage is impressed on the focus- 
ing grid to maintain a constant volt- 
age relationship between it and the 
convergence grid. The voltage wave- 
form is parabolic, and causes the con- 
vergence field pattern to change. The 
change is such that the focusing effect 
on the three beams compensates for 
the variations in the distance each beam 
travels. To help this effect, the holes 
in the mask are not uniformly distant 
from each other but spread slightly. 

This waveform is developed from 
circuits like those shown in Fig. 5 (from 
the RCA color set). Sawtooth voltages 
are taken off the cathodes of the hori- 
zontal and vertical output amplifiers. 
The horizontal pulse is shaped into a 
parabola by the .0047 -4 capacitor 
and L113. The vertical pulse is shaped 
by feedback network C197- R238 -R239. 

The amplified output of this tube 
is applied to transformers in parallel. 
The combined output of these trans- 
formers (Fig. 6) is applied through 
C193 to the convergence grid. A por- 
tion of this parabolic waveform is 
applied to the focus grid. 

A d.c. voltage is also applied to the 
convergence grid. This d.c. convergence 
voltage is tapped off the regulated 
second -anode voltage. In this way, the 
voltage relationship between the sec- 
ond -anode and the convergence grid 
is kept constant. The d.c. voltage for 

R239 

220K 

VERT CONY. PHASE CONT. 

focusing is taken from a separate 
focusing rectifier (Fig. 7). In this par- 
ticular circuit, the rectifier taps off the 
high -voltage transformer. The retrace 
pulse is rectified and the a.c. filtered 
out by C206, R247, R248 and C207. The 
d.c. applied to the focusing grids is 
taken off through the arm of the focus - 
control potentiometer. Another way to 
improve convergence toward the tube 
edges is to use a curved mask and face- 
plate, as in the CBS -Hytron Colortron. 

Larger tubes 
The 19 -inch and bigger tubes have 

no convergence grid. They use external 
VERTICAL DYNAMIC CONVERGENCE PARABOLA 

iiiIiii,iiiiIii 
HORIZONTAL DYNAMIC CONVERGENCE PA ABOLA 

Fig. 6- Output waveform of Fig. 5. 
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Fig. 7 -RCA focus rectifier circuit. 
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Fig. 5- Schematic of the RCA tricolor dynamic convergence circuits. 
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convergence coils, as described in the 
article beginning on page 66 of last 
month's issue. 

DuMont has developed a 19 -inch tube 
with 60° sweep and reduced over -all 
length, using a curved mask and face- 
plate and special gun design. 

The gun is shorter and narrower than 
those used hitherto. The center axes 
of the three guns are brought 30% 
closer together and a higher converg- 
ence voltage is used. It is claimed that 
the focal length of the three -beam con- 
vergence is thus increased. This in- 
creased focal length, the reduction of 
the distance each beams travels, and the 
curved mask and plate enable the 
beams to be converged at the ends of 
the 60° of sweep. 

The effects of beam interaction, due 
to the closeness of the three beams to 
each other, are overcome by precision 
holes in the aperture mask and the 
high degree of accuracy achieved by 
photograhpically printed phosphors. 

The CBS Colortron 205 (see New 
Tubes - RADIO- ELECTRONICS, Septem- 
ber) is another wide -angle deflection 
color tube. The 19 -inch 62° deflection 
tube provides proper convergence by 
tilting the three beam sources toward 
the common tube axis. RCA's new 21- 
inch tube -on- which no detailed infor- 
mation was obtainable at the time this 
article was written -has the curved 
mask and faceplate to improve focusing 
toward the edges of the tube. 

Adjusting convergence circuits 
The dot generator is a very useful 

tool for setting up the convergence 
system: it enables the service technician 
to produce a series of dots on the screen. 

Turn the d.c. convergence control 
until the dot pattern in the center of 
the raster is in the color design: 

Increase the d.c. voltage and adjust the 
beam -positioning magnets until a single 
white dot replaces the above triad in 
the center portion of the screen. The 
focus control may have to be touched 
up since the convergence and focusing 
voltages interact. 

The dynamic convergence controls 
(horizontal and vertical) also are in- 
terdependent. Adjust the vertical dy- 
namic control until the dots at the top 
and bottom of the raster show only 
slight color fringing at the sides. The 
d.c. convergence control is then ad- 
justed until the dots in the center of 
the screen are all white from the top 
of the raster to the bottom. 

The horizontal dynamic control is 
then set so that the dots at the side are 
either all white or show a slight color 
fringing. In the event of fringing 
some slight readjustment of the d.c. 
convergence control may be needed. If 
it is not possible to bring the dots in 
evenly on both top and bottom or from 
side to side, it may be necessary to 
adjust the vertical- convergence phase 
control in the first case or the hori- 
zontal- convergence phase control in the 
second case. END 
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January -March 

THOUSANDS of individual reports 
sent in by observers in all parts of 

the United States and Canada, as well 
as a few from South and Central Amer- 
ica, are now being studied in prepara- 
tion for the publication of the usual 
yearly summary of TV dx. Ordinarily 
this would have been available for the 
January issue, as in the past, but your 
TV dx editor has been on an extended 
trip through the Far West and the work 
of analyzing the reports has been de- 
layed thereby. 

Now that the reports are all in there 
is no doubt about it: the summer TV 
dx season of 1954 was the best on 
record. With this in mind, TV dx -ers 
are looking forward to a good winter 

season, too. That there is a winter dx 
season may come as a surprise to some, 
though the more experienced observers 
look forward to it each Christmas time. 
It will have gotten under way before 
this appears in print and will run 
through about the middle or latter part 
of January. 

February and March will not amount 
to very much dx -wise. They are the 
lowest dx months of the year, although 
there is always the possibility of occa- 
sional scattered openings. Tropospheric 
propagation will be generally poor over 
most of the first quarter, though the 
latter part of March will see an increase 
in receiving range in the more southerly 
parts of the country. END 

THE WAVES OF WIRELESS 
By LEE DE FOREST 

With the swift speed of light we travel 
From ten thousand centers to envelop the earth 
In a woven web of intangible nothingness. 
No mighty storms harass us, we penetrate all atmospheres, 
Scouring the tallest mountain, leaping the broadest valleys; 
Refracted by knifelike edges, we can skim 
Into unbelievable canyons, where theory forbids us entrance. 
Continuous or modulated, in bursts or shaded impulses, 
In lower, high or ultra -high frequencies. 
We bear abroad the broadcast messages. 
(These often are unworthy of our lofty lineage, 
Ill suited to be winged so far and generously.) 
At certain hours we bear abroad world news, 
Of earthquakes, floods, war and consummate disasters : 

Or messages from man's, weak rulers to yet weaker men. 
Though our origin dates from the primordial lightning flash 
But recently did Maxwell predict, and Hertz show how 
Mere Man could generate and frame us to his purposes. 
These uses were well worthy of us ether waves. 
Gladly we sped across the seven seas, 
And mounted to high ionospheres, the meteor's dust, 
O'er wider realms to spread our silent signals. 

Marconi harnessed us with Morse's dots and dashes, 
Fessenden and de Forest learned to form us into spoken words, 
With music to enrich our wings to gladden all mankind. 
( Perchance to tell some listening being in some infinite Remote 
That Earth has now evolved some voices like the angels') 
More recently a clan of scientists has artfully conspired 
To frame us into pictures, etheric, yet widely visible at last, 
To bring new wonders, synthetic sights, to millions of mankind. 
Strange fingers reach aloft from countless house -tops 
Silently groping for us through the silent night. 
To snare some infinitesimal fraction of our wasting watts 
And lead them downwardly before the family hearths 
There to emblazon on a magic screen 
The vision of some spectacle scanned countless miles away. 

We are the Waves of Wireless 
Destined to a nobler mission than we yet have found, 
When Man will learn to trust to us 
Only the best he knows, his grandest music, and his finest songs, 
His sterling sermons, and most worthy plans, 
His visions of most comely womankind, and earth's most noble scenery 
And all the themes that frame man's Godlike destiny; 
Leading at last Humanity to a Future worthy of us Messengers - 
We Wireless Waves. 
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PORTABLE RECEIVER 
By G. B. HERZOG* and R. D. LOHMAN* 

THIS article reports on a pioneering 
attempt to build a television re- 
ceiver in which transistors were 
used for all the functions per- 

formed by vacuum tubes, other than the 
picture tube (5FP4). The preliminary 
result is a single -channel receiver con- 
suming only 13 watts of input power. 
Of this, 3.6 watts, or more than 25% 
of the total, is consumed by the 5FP4 
filament. The entire receiver is about 
the size of a portable typewriter case. 
Complete with batteries it weighs only 
27 pounds. As a completely portable set 
it gives good results in the New York 
area. This receiver was built in late 
1952, and transistors developed since 
may allow some circuit simplification. 

The set was built to receive signals 
from channel 4, the NBC stator' in New 
York. The built -in loop antenna is 
therefore tuned to 67.25 mc. Operating 
without an r.f. stage, the incoming sig- 
nal is heterodyned with the local os- 
cillator output in a balanced diode mixer 
(Fig. 1). The oscillator uses a 2N33 
high- frequency point- contact type tran- 
sistor operating in a base feedback type 
circuit. The frequency of the oscillator 
was chosen to produce an 8 -mc picture 
i.f. Following the mixer are six stages 
comprising the i.f. amplifier. 

All six stages are essentially the 
same and use point- contact transistors 
in grounded -base circuits (Fig. 2). A 
coil wound on a ferrite torroid smaller 
than a dime provides the inductance for 
the collector tank circuit of each stage. 
Variable capacitors allow these to be 
stagger -tuned to give the bandwidth re- 
quired for intercarrier sound. Imped- 
ance matching is obtained by a tap on 
the inductance. Good power transfer 
between the high collector impedance 
and the low input impedance of the fol- 
lowing emitter is thus obtained. The 
transistors are biased at 1 -ma emitter 
current obtained from penlite cells. 

Two point- contact transistor second 
detectors provide optimum paths for the 
sync and video components of the signal 
(Figs. 3, 4). The emitters of these de- 
tectors are unbiased and act as diode 
rectifiers. The rectified signal is in- 
ternally coupled and amplified by tran- 
sistor action to the collector circuit. The 
video amplifier (Fig. 3) uses both a 
junction and a point- contact transistor. 
The base -input junction transistor pre- 
sents a reasonably high input imped- 
ance to the second detector and at the 
same time stabilizes the point- contact 
transistor to the extent that high -fre- 

'RCA Laboratories Division, David Sarnott 
Research Center. 
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quency positive feedback can be applied 
in its base circuit. 

The 4.5 -mc intercarrier sound signal 
is taken from a trap located in the video 
second -detector output circuit. Three 
sound i.f. stages plus a ratio detector 
provide the necessary gain for the sound 
channel. An audio amplifier consisting 
of one preamplifier stage and a com- 
plementary symmetry output stage 
(Fig. 5) drive a 5 -inch speaker. This 
output stage uses the complementary 
nature of p -n -p and n -p -n transistors to 
provide push -pull amplification without 
a phase inverter. Many novel applica- 
tions of this circuit have been pub- 
lished. 1. 

.. 
3 

The signal obtained from the sync 
second detector (Fig. 4) is coupled to a 
junction transistor which acts as a 
sync separator. The sync signal is 
positive and causes the emitter junction 
of the p -n -p transistor to conduct on 

the sync tips. The charge deposited on 
the coupling capacitor by this conduc- 
tion keeps the transistor cut off between 
sync pulses. The pulses themselves are 
internally coupled to the collector and 
after amplification are fed to the hori- 
zontal a.f.c. circuit and the vertical in- 
tegrator. The vertical pulse from the 
printed- circuit integrator is amplified 
and then used to trigger the vertical 
oscillator (Fig. fi). This oscillator uses 
the negative -resistance region of a 
point- contact transistor to provide free - 
running oscillations with a sawtooth 
waveform. The sawtooth is then ampli- 
fied and applied to a complementary 
symmetry output stage. This type out- 
put stage allows direct coupling to the 
yoke without the presence of decenter- 
ing current. 

Horizontal deflection 
The horizontal scanning circuits use 
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Fig. 1 -Local oscillator -mixed circuits. Transistor and two diodes are used. 
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Fig. 2 -A typical 
transistor i.f. am- 
plifier stage. Six 
are used in the set. 
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Fig. 3 -The video detector and grounded- emitter grounded -base amplifier. 
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Fig. 5 -The audio amplifier and complementary symmetry audio output stage. 
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a.f.c. (Fig. 7). These circuits make use 
of the symmetrical characteristics of 
individual junction transistors. 

Unlike vacuum tubes, where one óf 
the elements must be heated to give off 
electrons, transistors require only the 
application of the proper potentials for 
current flow. Thus in an alloy p -n -p 
junction transistor, either junction may 
emit holes and the other collect them. 
Proper design can make the two junc- 
tions exactly alike, and both can act 
either as emitter or collector. This 
property may be used to make an ex- 
tremely simple phase detector. The 
horizontal a.f.c. circuit compares the 
horizontal sync pulse to the scanning 
sawtooth. If they are not phased prop- 
erly, a correction signal is produced. 
No push -pull signals or transformers 
are required. 

A sawtooth signal is taken from the 
horizontal deflection yoke. This may be 
obtained from a small resistor in series 
with the yoke, thus giving a voltage 
proportional to the current, or it can 
be obtained from an R -C circuit across 
the yoke. The sawtooth voltage which 
appears across the capacitor of the in- 
tegrator is capacitively coupled to the 
phase- detector transistor so that it ap- 
pears between the two junctions. If one 
junction is grounded, the other will go 
equally positive and negative with re- 
spect to ground since the sawtooth loses 
its d.c. component in the coupling ca- 
pacitor. As long as the transistor does 
not conduct, there is no d.c. potential on 
the ungrounded junction and the filter 
circuit from this point to the horizontal 
oscillator frequency -control device will 
not pass any correcting signal. 

When the amplified sync pulses are 
applied to the base of the phase- detector 
transistor, the transistor will conduct 
for the duration of the sync pulse. The 
direction of current flow through the 
transistor when it conducts is deter- 
mined by the instantaneous voltage on 
the junctions. If the horizontal oscil- 
lator is running at exactly the correct 
frequency and phase, the voltage on the 
ungrounded junction will go from posi- 
tive to negative in the sweep return 
portion of the sawtooth. The transistor 
will therefore briefly conduct current 
in one direction and then the other. 

If the phase is correct, the currents 
will be equal and no unbalanced charge 
will be left at the end of the sync pulse 
conduction period. If the oscillator be- 
gins to run too slow, the sync pulse 
will occur while the sawtooth voltage 
on the ungrounded junction is positive 
and this junction will act as the emitter, 
positive current flowing to ground and 
leaving the coupling capacitor with an 
incremental charge. This charge causes 
to appear on the ungrounded junction 
a negative potential which is passed 
through a filter to the oscillator fre- 
quency control device. If the oscillator 
runs too fast, the output is positive. 

Horizontal oscillator 
This circuit consists of a pulse gener- 

ator using the negative -resistance ef- 
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feet found in a point- contact transistor. 
Its operation is similar to that of the 
vertical oscillator. The component val- 
ues are different, however, to give 
the proper frequency and pulse output 
rather than sawtooth. The rate at 
which this oscillator runs is determined 
by the R -C time constant associated 
with the .015 -i f capacitor between the 
emitter and collector of the transistor. 
As long as there is a sufficient amount of 
charging current flowing through the 
emitter resistor, the transistor is kept 
nonconductive. When the current falls 
below a critical value, the potential at 
the emitter permits conduction which 
is regenerative. 

If the effective resistance of the 
charging circuit is changed, the rate of 
oscillation will change. The effective 
resistance of the emitter resistor can 
be changed by shunting it with a tran- 
sistor. This transistor has a certain 
quiescent bias causing a pre -fixed 
amount of current to flow. The variable 
resistor in series with the oscillator 
emitter is adjusted to nearly the cor- 
rect frequency as is normally done 
with the horizontal hold control on TV 
sets. The phase detector then provides 
an output which is applied to the base 
of the transistor, shunting the oscil- 
lator emitter resistance. The control 
signal changes the conduction of this 
transistor, changing the frequency of 
the oscillator. If the oscillator is run- 
ning too slow, a negative output will be 
obtained from the phase detector. When 
this negative signal is applied to the 
p -n -p transistor shunting the oscillator 
emitter resistor, its conduction will in- 
crease, thus allowing the charging ca- 
pacitor to charge more rapidly and the 
oscillator to increase its frequency. 

The output pulses of the oscillator 
are amplified by a complementary sym- 
metry pulse amplifier and then applied 
to a "totem pole" power amplifier (Fig. 
8). This is a regenerative type pulser 
which switches the bases of the output 
transistors from a large negative bias 
present during forward trace to a large 
positive bias which cuts the output 
transistors off during retrace. The out- 
put transistors are directly connected 
to the horizontal yoke and act like a 
switch which connects the yoke to a 
battery on forward trace and open - 
circuits the yoke to cause retrace. 

The pulses which occur across the 
yoke are used to drive a 2 -stage class -B 
amplifier (Fig. 9). The final stage 
works into a stepup transformer tuned 
to the horizontal line frequency. The 
secondary voltage is rectified by a sele- 
nium rectifier and provides 2,000 volts 
for the second anode of the picture tube. 

The most important difference in a 
set which might be built today would be 
the absence of almost all the point - 
contact transistors. END 
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Fig. 6 -The five-transistor vertical deflection circuit is rather elaborate. 

PHASE 
DET 

NOR 12 

PULSE FROM 
SYNC AMP 

75K 
FLYBACK PULSE FROM - HORIZONTAL YOKE 

0043 

T s -22sV 

6.2 MEG. 

FRED CONI 

HORIZ 
OSC HORIZ 

OIS PULSE OUTPUT 

EXP SYMMETRICAL 
TRANSISTOR 

2N 32 
2N34 

Z 
AI 

2.7K 

150.. 

-22.5V 
Fig. 7 -The horizontal a.f.,c. system depends on a symmetrical transistor. 

PULSE AMPL 

+22 S V 

5.1 K 

PULSE FROM 
NOR OSC 

2N35 5Z 

-225V 

S.IK 

TOTEM POLE HORIIZ 
AMPL OUTPUT 

I 

2N34 

IK 

+22.55 

05 

I 
1.2 K 

+ 22.5V 

I _.015 R 
50 

L r 
1 z5 

Im8 
YOKE 

47 
EXP P.NP TRANSISTORS 1 4IW 

-22.5V 

Fig. 8 -The horizontal deflection system -another ingenious use of transistors. 
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TELEVISION 

TELEVISION and ELECTRONICS 
.... a look into the future 

T 
ELEVISION has made it possible 
for man to see what goes on else- 
where without having to go there 
bodily -a great boon to mankind. 

And it is a great field of endeavor for 
all of us to be engaged in, especially for 
the younger men who are now entering 
the new field of color television with its 
promising future. 

The developments and the promise of 
color teleVision are so great that there 
is room for everyone. If we look back 
ten years from now -perhaps even five 
years from now -upon the color struc- 
ture as it exists today, we will not 
recognize it. The progress that will 
be made from here on will be of such 
tremendous dimensions that I believe 
almost everything used in color TV 
today will be obsolete. This is nothing 
to worry about, for our industry has 
lived on obsolescence. But obsolescence 
does not mean stagnation. It means 
replacement by better equipment and 
better service. That is the hallmark of 
radio and television, whether it be 
black- and -white or color. Progress 
comes through pioneering effort and 
leadership. And it is here that we meet 
the human element. 

Now, as to color equipment: RCA 
recently demonstrated a 21 -inch color 
tube and a simplified color receiver that 
will operate with that tube (see 
photos). The new set will use only a 
few more tubes than an ordinary 21- 
inch black- and -white receiver. The sim- 
plification of the circuit and the per- 
fection of the 21 -inch color tube will 

*Chairman of the board, Radio Corp. of Amer- 
ica. 
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BRIG. GEN. DAVID SARNOFF* 

mark, I think, the beginning of prac- 
tical color equipment for quantity pro- 
duction. The tube is not a revolutionary 
new invention. It is still a shadow -mask 
tube, based on the principles we de- 
veloped in the earlier type of that tube. 
But it does mark a significant advance. 

Color tubes are hard to make. They 
have very narrow tolerances and it is 
no secret to those engaged in the busi- 
ness that as many as three or four 
tubes sometimes have had to be rejected 
before one good one could be selected. 
We think we have reasonably licked 
that problem with our new 21 -inch color 
tube. 

Our main effort has been to produce 
a color tube which will be steady, will 
not fringe at the edges, will cover the 
entire face of the tube with uniform 
color, will be of adequate brightness 
and will be of sufficient strength me- 
chanically to be shipped safely. It 
should be a tube that will be simple 
to manufacture so that, as the quan- 
tity produced is increased, the price at 
which it is sold can be reduced. In other 
words, a color tube that lends itself 
to mass production in the same way 
that the present 21 -inch black -and- 
white tube does. 

These requirements called for new 
practical inventions -for new methods 
of mounting and a new type of mask. 
They called for a number of things 
that would not alter the quality of the 
color when the temperature affected the 
position of the mask, and so on. Those 
are the things upon which we have 
concentrated our attention and our 
efforts, the problems that we believe 

we have now finally solved. 
Of course, we will not see sales of 

color sets in any such quantities as 
the sales of black- and -white sets until 
there is a nation -wide service of color 
broadcasting, and until the price to 
the consumer is within reach of the 
masses. 

Finally, I would like to say a word 
about possible future developments. 

On the 45th anniversary of my asso- 
ciation with radio, I suggested to the 
research men in our Princeton Labora- 
tories that they invent three "presents" 
for me by the time my 50th anniversary 
arrives in 1956. 

All my suggestions sounded "im- 
possible." But those of us who are 
unhampered by too much knowledge 
of the obstacles have more confidence 
in the scientists than the scientists 
sometimes have in themselves. Person- 
ally I have always proceeded on the 
theory that whatever the mind of 
marl can imagine, the mind of man can 
ultimately produce. 

In any case, I asked them, first, for 
a magnetic tape recorder for television 
programs ; second, for an electronic 
air conditioner and, third, for a true 
amplifier of light. Amazingly, there is 
reason to believe that I shall receive 
all three of these within the time I 
specified. 

The magnetic TV tape recorder has 
already been produced and functions 
in color as well as in black- and -white. 
It records and reproduces sight as 
readily as magnetic tape does sound. 
Its applications for the future are 
many. To cite just one example, the 
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TELEVISION 

Rear view of the 21 -inch RCA color television receiver. 

television camera can be used to make 
telemovies in the home. You will be 
able to make a tape recording -in color 
-of Willie eating his porridge, just 
as you can now record his first prat - 
tlings -and you can see it on your own 
television set. 

As for the electronic air conditioner, 
I can say that encouraging progress is 
being made and that a laboratory model 
is under way. 

Amplifying light 
What are the potentials for practical 

use of such a revolutionary develop- 
ment as the light amplifier? It is not 
possible to foresee all of them before 
a new invention reaches the stage of 
practical application. Often, as we 
know from experience, the most signif- 

* icant uses are not immediately ap- 
parent. 

When Faraday produced an electric 
current, neither he nor his generation 
could visualize the spectacular future 
he had unlocked. Neither did Marconi 
dream of broadcasting and television 
when he succeeded in sending the first 
faint wireless signal through the air. 
I am convinced that electronic amplifi- 
cation and conversion of light will 
enrich life for all of us. 

A first benefit from this research 
will be bigger and brighter television 
pictures in the home. I believe that 
the TV tube of today will eventually 
be eliminated. It will be displaced by 
a thin, flat screen like a picture on the 
wall. Or it may be in an easel -like 
frame that will sit on your living room 
table and -being portable -can be 
moved to any other part of the room 
or house. If desired, the same program 
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Simplified circuitry. (See block diagram on page 55.) 

could be received on a number of 
screens in different rooms. 

The pictures will be controlled from 
a television box no bigger than a jewel 
case or cigar box. No cabinet will be 
required. The television box will con- 
tain all the controls- tuning, volume, 
brightness, station selector -and a 
knob will enable you to make the image 
larger or smaller, and in black -and- 
white or in color, to suit your Eye and 
your mood. 

Television, however, is only one of 
the avenues through which electronic 
light will flow into daily life. Right 
down the line it will provide sub- 
stitutes for present types of light used 
for illumination. 

In other areas, the electronic light 
amplifier may be expected to lead to 
devices which will make vision possible 
in darkness. These will add greatly 
to the safety of our transportation on 
land, at sea and in the air. The perils 
of night driving, too, are likely to be 
reduced and perhaps abolished by such 
electronic devices providing far- reach- 
ing light without glare. 

In short, the sky is the limit in 
imagining the future of electronic light. 
The one certainty is that, like other 
major scientific innovations in the past, 
it will open roads to improvements on 
existing products and processes and 
will give birth to entirely new instru- 
ments, appliances and services. 

Transistors 
These devices are making progress, 

and tubeless receiving sets are not far 
away. There is no change in the pre- 
diction previously made that tran- 
sistors will one day replace all tubes 

but the picture tube in television and 
all tubes in radio sets. The only delay, 
again, is the delay incident to learning 
how to produce these transistors in 
large quantities and at a price that 
will make them competitive with tubes. 
Progress in this direction is being 
steadily made. I shouldn't be sur- 
prised if within the next year or two a 
considerable number of transistors will 
be used in radio sets. 

In recent months, much has been 
heard of personal and pocket -size 
radios. They are certainly coming. 
One day I hope to see the real pocket - 
size personal radio operating from an 
atomic battery so there will be no 
need to worry about battery replace- 
ments for at least 20 years. Portable 
TV sets, that will be truly portable, 
will also be here one of these days. 

In the atomic and electronic age in 
which we now live, changes are taking 
place at such a rapid rate that it takes 
more than our past experience to ad- 
just to them and to appreciate and 
fully comprehend them. But after all 
is said and done, the efforts in which 
we are engaged are stimulating be- 
cause they are for the purpose of 
entertaining and informing and educat- 
ing people and not for destroying 
them. They are intended to serve the 
constructive purposes of advancing 
civilization, increasing happiness and 
making life more meaningful. 

I hope that as progressive changes 
take place in technology, the mind of 
man, too, may adjust itself to a more 
ethical, a more constructive, a more 
peaceful concept in dealing with the 
problems that today beset a troubled 
world. END 
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PICTURE -TUBE 
REPLACEMENT GUIllE 

THIS tabulation is designed to show 
at a glance those characteristics of 
magnetically deflected TV picture 
tubes that are important to the 

technician who has to consider replac- 
ing a tube with a more modern type or 
a larger size. Tubes are listed in groups 
according to size, shape, construction, 
method of focusing and deflection angle. 
Generally, any tube in a specific group 
or panel is a replacement for those 
above it in the same group since over- 
all dimensions often determine whether 
or not the replacement will fit into the 
cabinet without alterations. RETMA 
specifications give dimensions with plus 
and minus tolerances. Data sheets is- 
sued by various manufacturers may 
show slight differences in dimensions 
but all will be found to be within 
RETMA tolerances. 

Deflection angles are important when 
replacing one type tube with another. 
Round tubes up to about 15 inches in 
diameter generally have deflection 
angles ranging from 50 to about 56 °. 
Since all may use identical horizontal 
output transformers and deflection 
yokes they are listed simply as 50° 
types. 

The tabulation lists the horizontal de- 
flection angle for round tubes and the 
diagonal deflection angle for rectangu- 
lar types. Thus, a round tube with a 66° 
deflection angle and a 70° rectangular 
type may use identical output trans- 
formers and yokes. 

Original specifications on a specific 
tube type may call for a double -field 
ion -trap magnet, yet recently released 
data sheets may specify a single -field 
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type. This is because some manufac- 
turers may use a different or improved 
gun structure that permits the use of 
the more common single -field beam 
bender. Some makes of tubes of a given 
type work satisfactorily with either 
double- or single -field magnets while 
others require a specific type for satis- 
factory operation. 

Tubes with aluminized (metal - 
backed) screens have greater apparent 
brightness. Those having aluminized 
screens in the basic type are marked 
with an asterisk immediately following 
the type number. When metal- backed 
screens are available in an improved 
version carrying a letter suffix, a dagger 
is used and you should refer to the table 

Bulb Diameter Over -all Base 
or Diagonal length Ion Trap Diagram Anode 

Tube Type (inches) (inches) Type Fig. No. Connector Notes 

0 -inch glass round, 50° 
OBP41 
OEP4 
OFP4' 
OMP4 
OC P4 

I0h 17s/8 

101/2 17s/ 
10/2 17s/e 

i 10 2 17 

101/2 I6s/e 

Double 
Double 
None 
Double 
None 

10 -inch glass round, 50°. electrostatic 
IODP4° 10'/2 17s /B None 

123/2 -inch glass round, 50° 
2LP41 
2TP4 
2V P4 
TW P4 
2KP4 
2ZP4' 
2QP4 
2UP4 
2J P4 
2RP4 
2CP4 

27/16 
27/16 
27/16 
27/16 
2 7/16 
27/16 
27/16 
27/16 
2 3/16 
2 3/16 
2 1/16 

83/4 

75/g 

75 
7'/2 
8% 

8% 

2''2 -inch glass round, 40 °, 

2AP4 12 3/16 253/8 
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Double 
Double 
Single 
Single 
None 
Single 
Single 
Double 
None 
Single 
None 

I Cavity 
I Ball 
I Cavity 
2 Cavity 
I Ball 

focus 
5 Cavity a 

I Cavity 
I Cavity a 
2 Cavity 
7 Special 
I Cavity 

I Cavity 
I Ball 

I Cone 
I Ball 
I Ball 

3 Cavity 

electrostatic focus 
None 4 Cap 

a, I 

d 
d 
a, b, c 

a, C 

61 

of suffixes to determine the proper type 
to use. 

KEY TO PICTURE TUBE SUFFIXES 

Suffix A: indicates GRAY faceplate on 10BP4, 
IOMP4, I2LP4, I2QP4, 12UP4 I2VP4 16AP4, 16DP4, 
16HP4, 16JP4, 16LP4, 16MP4, 16SP4, 16WP4, 17BP4, 
17FP4, 19AP4, I9DP4, 20CP4, 20DP4, 20HP4, 21EP4, 
21FP4, 2IKP4, 21ZP4 and 22AP4; GRAY ALUMINIZED 
faceplate on 10FP4, I2KP4, I2ZP4, I6KP4, I7ATP4, 
17LP4, I7QP4, 2IACP4, 2IALP4, 2IAMP4, 2IANP4, 
21AQP4, 2IARP4, 2IAUP4, 2IAVP4, 21WP4, 21XP4, 
21YP4, 24AP4, 24CP4, 24DP4 and 24VP4; GRAY - 
FROSTED on 148P4 and 17HP4 and CLEAR on 
16EP4 and I6GP4. 

Suffix B: indicates GRAY faceplate on a 16EP4; 
FROSTED on a 24AP4; GRAY - FROSTED on 12UP4, 
16GP4, 19AP4, and 20HP4 and GRAY- ALUMINIZED 

on 17BP4, 17HP4, 20CP4, 20DP4, 21EP4 and 21ZP4. 
Suffix C: indicates a CLEAR -ALUMINIZED screen 

on I0BP4, FROSTED on 16GP4, GRAY -FROSTED on 
17BP4 and 20CP4; and GRAY -ALUMINIZED on 
I2LP4, 19AP4, 20DP4, 20HP4 and 21FP4. 

Suffix D: indicates a GRAY -ALUMINIZED screen 
on 108P4, 20CP4 and 20HP4 and FROSTED on 19AP4. 

Bulb Diameter Over -all Base 
or Diagonal length Ion Trap Diagram Anode 

Tube Type (inches) (inches) Type Fig. No. Connector Notes 

14 -inch glass rectangular. 65° 
4FP4 313/16 6/2 Single I Cavity a 
4BP4 311/16 613/16 Double I Cavity 
4EP4 311/16 613/16 Double I Cavity 
4CP4 311/16 6 Single I Cavity 
4DP4 311/16 6%4 Double I Cavity a 
4H P4 311/16 63/4 Single 5 Cavity 
4CP4 311/16 73/16 Single 5 Cavity 

15 -inch glass round. 50° 
15CP4 153/4 217/8 Double I Cavity a 

15 -inch glass round. 52° 
15EP4 151/10 224/10 Single I Cap 

15 -inch glass round. 57° 
15AP4 153/4 20% None I Ball a 
15DP4 1534 207/8 Single I Ball a 

16 -inch glass round. 50 -60° 
16MP4 161/8 213/4 Double I 

16FP4 I6'/4 274 Single I 

16JP4 16l/4 203/4 Double I 

I6LP4 153/8 221/4 Double I 

Cavity 
Ball a 
Cavity 
Cavity f, g 
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Bulb Diameter Over -all Base 
or Diagonal length Ion Trap Diagram Anode 

Tube Type (inches) (inches) Type Fig. No. Connector Notes 

16H P4 
I 6D P4 
I6CP4 

16-inch 
I6AEP4 

16-inch 

15% /e 211/4 
157/ 20% 
I57/8 21y2 

glass rectangular, 
IPA 19'/8 

glass rectangular, 
6UP4 7'/4 8'/8 
6TP4 6 5/16 8'/4 
6QP4 6'/8 91/4 
6KP4t 83/4 

6RP4 6' /4 8% 
6XP4 6' /e 83/4 
6ABP4 6'/4 83/4 

16-inch 
16ZP4 
6WP4 

16SP4 
16YP4 
I 6V P4 

16-inch 
16AP4 

16-inch 
I6EP4 

16-inch 
16G P4 

16-inch 
I6ACP4 

17-inch 
7BP4t 
7AP4 
7J P4 
7Q P4t 
7UP4 
7YP4 

17-inch 
7FP4 
7HP4t 
7LP4t 
7RP4 
7VP4 
7KP4 
7SP4 

17-inch 
17CP4 

17-inch 
17GP4 
17T P4 

17-inch 
17ATP4t 
I7AVP4 

19-inch 
I9FP4 
I 9D P4 

19G P4 

19-inch 
I 9A P4t 

19-inch 
I9JP4 
19Q P4 
I9EP4 

20-inch 
20 B P4 

20-inch 
20C P4 t 
20DP4t 

20-inch 
20M P4 
20H P4t 
20LP4 
20FP4 
20G P4 
20J P4 

21-inch 
21DP4 
21GP4 
21MP4 
21 A P4 

21-inch 
21DP4 
21GP4 
21 M P4 
21AP4 

glass round, 70° 
157/4 221/4 

157/8 1J3ó 
15%/8 17 5/16 
157/8 17 5/16 
157/8 17 3/16 

metal round, 53° 
15% 22 5/16 

metal round. 60° 
1.57 /e 195/e 

metal round. 70° 
157/8 17 11 /16 

glass round, 60° 
15% 207/8 

glass rectangular, 70° 

Double I Cavity 
Double 1 Cavity 
Double I Cavity 

65 °, electrostatic focus 
Single 

70° 
Single 
Single 
Double 
Single 
Single 
Double 
Single 

Double 
Double 
Single 
Single 
Single 

6% 
63/4 
6% 
63/4 

63/4 

63/4 

9% 
8% 
99/16 
9 9/16 
9 9/16 
9 9/16 

5 Cavity 

a 
a, f, g 

Cavity a 
Cavity 
Cavity a, e 
Cavity 
Cavity 
Cavity a 
Cavity f 

Cavity 
Cavity 
Cavity 
Cavity 
Cavity 

h 

a, h, q 
h 
h 
o 

Double I Cone a 

Double I Cone a 

Single I Cone a, i 

Single 6 Cavity 

Single 
Single 
Single 
Single 
Single 
Single 

glass rectangular. 70 °, electrostatic 

Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 

focus 

6% 9% Single 5 Cavity 
6% 99/16 Single 5 Cavity 
6% 9 9/16 Single 5 Cavity 
6% Single 5 Cavity 
6% 9394/ 16 Single 5 Cavity 
6% Single 6 Cavity 
6% 9 3B/ 16 Single 6 Cavity 

metal rectangular, 70° 
17 19 Single 1 Cone 

metal rectangular, 70 °, electrostatic focus 
17 18 1/16 Single 5 Cone 
16 13/16 19 5/16 Single 5 Cone 

glass rectangular, 90 °, electrostatic focus 

16s/ß 161/4 Single 5 Cavity 
165/8 155/8 Single 5 Cavity 

glass round, 66° 
18% 22 Double I Cavity 
187/8 21'/2 Double I Cavity 
187/8 211/4 Single I Cavity 

metal round, 66° 
183/4 22 Single I Cone 

glass rectangular, 70° 
185/8 21 3/16 Single I Cavity 
18% 21'/8 Single S Cavity 
17'/4 

glass round, 
20% 

211/2 Double 

54° 
28% None 

I 

I 

Cavity 

Cap 

glass rectangular, 70° 
20 7/32 21 13/16 Single I Cavity 
20 3/32 217/8 Single I Cavity 

glass rectangular 70 °, electrostatic focus 
20 9/32 
20 7/32 
20 7/32 
20 3/32 
20 3/32 

22'/4 
22'/8 
22'/4 
22'/4 
22'/e 

Single 
Single 
Single 
Single 
Single 

5 Cavity 
5 Cavity 
5 Cavity 
5 Cavity 
5 Cavity 

20 7/32 22'/4 Single 6 Cavity 

metal rectangular, 70° 
22% 21 Single 5 Cone 
22% 21 Single 6 Cone 
21 22% Single 5 Cone 
203/4 22% Single I Cone 

metal rectangular, 70° 
22% 21 Single 5 Cone 
22% 21 Single 6 Cone 
21 22% Single 5 Cone 
203/4 22% Single Cone 
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15 -inch glass round, 45 °, electrostatic focus 
15GP22(RCA) 14% 26'/8 8 

15HP22(CBS) 14% 26'/4 8 

TELEVISION 

Bulb Diameter Over -all 
or Diagonal length 

Tube Type (inches) (inches) 
Ion Trap 

Type 

Base 
Diagram 
Fig. No. 

Anode 
Connector Notes 

21 -inch glass rectangular, 7/' 
2IJP4 2 11/32 23'/3 Internal I Cavity 
21 K P4 2 11/32 23% Single 6 Cavity a, k, I, p 
2IAWP4 2 11/32 233/s Single 1 Cavity 
21 EP4t 2 11/32 Single 1 Cavity a, q 
21 ARP4t 2 7/32 233B/32 Internal 1 Cavity 
2IZP4t 2 7/32 23% Single 1 Cavity 
2IWP4t 20% 22% Single I Cavity 

21 -inch glass rectangular. 70 °, electrostatic focus 

2IAUP4 21'/2 23 13/32 
2IAVP4 21'/2 23 13/32 
2IYP4t 
2IAFP4 213ÌB1 /32 23% 
21 FP4t 21 11/32 233/e 
2IXP4t 20% 221/4 

Single 
Single 
Single 
Single 
Single 
Single 

5 

5 

5 

5 
5 

6 

Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 

a 
m, s 

21-inch glass rectangular. 90° 
2I ACP4t 21 9/16 203/8 Single I Cavity 
2IAMP4t 21 9/16 20% Single I Cavity 
2IANP4t 21 9/16 20 Single 5 Cavity Cl. n 

2IALP4t 219/16 207/16 Single 5 Cavity n 

21ATP4 21 9/16 
2Ó3/e 

Single 5 Cavity 
21AQP4t 21 9/16 Single I Cavity a 

22 -inch metal round, 70° 
22AP4 24'/8 227/8 Single I Cone a 

24 -inch metal round, 70° 
24AP4t 24'/8 24 7/16 Single I Cone a 
248P4 241/4 24 7/16 Single 5 Cone a 

24 -inch glass rectangular, 90° 
24CP4t 24 211/8 Single Cavity a 
24VP4t 24 21'/8 Single Cavity 
24X P4 24 21'/4 Single Cavity a 
24DP4t 24 21'/4 Single Cavity n 

24Q P4 24 21'/4 Single Cavity 
24TP4 24 211/4 Single Cavity 

27 -inch metal rectangular, 
27AP4 267/8 217/8 

90° 
Single I Cone n 

27MP4 267/e 22 3/16 Single I Cone 

27 -inch glass rectangular. 90° 
27EP4 27 23 3/32 Single I Cavity a 
27GP4 27 23 7/16 Single 1 Cavity a 
27LP4 27 24 23/64 Single I Cavity 
27NP4 27 233/8 Single I Cavity 
27RP4 27 233/ Single I Cavity 
27S P4* 27 23A Single 5 Cavity n 

30 -inch metal round, 90° 
308P4 301/8 23 9/16 Single I Cavity a, n 

a 
e 
a 

a 

a 

a 

a, n, r 

n 
a,I,n,r 
no, 

a, o 
o, p 

a, o 
a. P 
a, n 

d 

Metal flange 
Metal flange 

19 -inch glass rectangular. 62 °, electrostatic focus 

I9VP22(CBS) 191/3 26 7/16 9 Metal flange 

21 -inch metal round, 70 °, electrostatic focus 
21AXP22(RCA) 2011/16 255/16 9 Metal flange 

Footnotes to C -R Tube List 
Aluminized 
tAluminized version listed in key to picture -tube suffixes 

a -Tube has no exterior conductive coating. Add 500 - i xf, high -voltage filter 
capacitor when using tube as replacement for type having exterior coating. 
When this type is replaced by tube having outside coating, ground the 
coating to the chassis. 
b- Triode type tube; has no No. 2 grid. For circuitry, refer to diagrams of 
sets using triode and tetrode types. Alter receiver circuits where necessary to 
suit tube being used for replacement. 
c -This tube has 2.5 -volt, 2.1 -amp heater; all others have 6.3 -volt, 600-ma 
heaters. 
d- Faceplate curvature has 20 -inch radius; all others in this group have 
40 -inch radius. 
e- Requires JETEC -RETMA type 106 focus coil,; others in this group use type 
109 focus coil. f- Faceplate curvature has 56 -inch radius; others in this group have 27 -inch 
radius. 
g- Deflection angle 50 °. Deflection angle for other tubes in this group 60` 
h- Radius of faceplate curvature is 56 inches. i- Radius of faceplate curvature is 40 inches; all others in this group have 
27 -inch radius. j- 17BP4 -A and B have outside conductive coatings: I7BP4 has not. 
k- Cylindrical face. 
I -Tube with suffix A has external conductive coating. 
m- Experimental type -first run. 
n -Tube has low- voltage electrostatic -focus electrode. 
o -Tube has high -voltage electrostatic -focus electrode. 
p -Self -focus tube. 
q -Types with letter suffix have outer conductive coating. r- Suffixes A and D have outer conductive coating. 
s- Suffixes A and C have outer conductive coating. 
f -Has curved mask and faceplate. 
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TELEVISION 

JOE DOAKS 
TV REPAIRMAN 

Getting started in TV-or- 
an aspirin a day 

By HENRY FARAD 

THIS tale of Joe Doaks, TV repair- 
man, is really the composite story 
of several individuals. I was only 
one of them. No single person could 

ever have got into as much trouble as 
did Joe. 

Joe's story should be required reading 
for every TV student and experimenter 
who may sometimes engage in neigh- 
borhood TV repairing. Avoiding just 
one of the numerous deadfalls into 
which he blundered can well repay the 
time spent in reading and considering 
well this story. 

Mastering any vocation or occupa- 
tion is a double -barreled business. 
Learning what to do is only part of it; 
learning what not to do is every bit as 
important. (To cite one simple example, 
the student pilot who has not been 
taught to avoid cross -wind landings is 
always a poor insurance risk.) TV re- 
pairing is no exception. 

Joe escaped a jail sentence once by 
the skin of his teeth. Twice did he 
barely save himself from being fined; 
on a third occasion he didn't escape. 
Sometimes innocently, sometimes will- 
fully, he shattered certain state laws 
and various municipal ordinances; he 
lost an incredible amount of time bat- 
tling petty bureaucrats. A lot of his 
early profits vanished down various rat 
holes (not counting the money he spent 
for aspirin). All because Joe started a 
part -time TV repair business without 
realizing there are certain things you 
don't do. 
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There's money to be made in part - 
time TV repairing -sizable chunks of 
it, too. Before you start, however, you 
should be aware of the numerous things 
you should not do and avoid doing 
them! Otherwise you'll find yourself be- 
ing shot at from every point of the com- 
pass. 

How fo start wrong 
Joe had been studying TV in his spare 

time for quite a spell. He'd collected 
some test equipment and learned pretty 
well how to use it. Inevitably, the idea 
of picking up a little spare -time money 
occurred to him. Thus, Joe put a small 
sign on his front porch and inserted a 
small advertisement in the classified 
section of a local paper. That seemed 
sensible enough. Only it wasn't. 

Joe's third customer wasn't a cus- 
tomer. Instead, he was an agent of the 
Planning Commission; he was there to 
advise Joe he'd laid himself open to a 
fine and jail sentence, because Joe had 
established a "commercial enterprise" 
in an "interim zone," and unless he 
forthwith suspended operations he 
would have the well -known book thrown 
at him. Joe's sign came down; his 
newspaper ad was canceled. Ordinance 
3885, subsection k, prescribes fines up 
to $50 per day for "zoning violations "! 

Sure, after going through channels, 
Joe finally got permission to put his 
sign back! After he'd filled out several 
pages of forms and submitted an "exact 
map of premises "; and after being 

grilled by the Planning Commission in 
dread session, with a tape recorder 
ominously grinding away on the secre- 
tary's desk; and after a lapse of nine 
weeks, during which time doing any 
business was strictly verboten. 

Get the idea ? Before ever you make 
the slightest noise about your part -time 
business, find out what sort of zone 
you're in, if any. Displaying signs may 
be impossible if you're in an iron -clad 
residential neighborhood. Doing busi- 

JOE DOAKS 
TV 

REPAIRS 
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ness at all may be prohibited. In any 
event, bear in mind that boards, bu- 
reaus, and commissions normally move 
at a snail's pace, which means that if 
a permit is needed you may be two or 
three months getting it. Time yourself 
accordingly. 

If you take Joe's advice, you won't 
hang out any sign at all -not at the 
start, anyway. You'll also limit your 
advertising to word -of -mouth and very 
modest classified insertions. The rea- 
sons will be shortly elucidated, as the 
man said, but first let me relate another 
of Joe's blunders -that of giving him- 
self a company name: Joe Doaks TV 
Service. This little mistake cost him 
$50, after the local gendarmerie had 
instructed him to "properly execute a 
Certificate of Individual Doing Business 
Under an Assumed Name, pursuant to 
Article XVI, Section 5, paragraph J ..." 
Or else! It's a state law, understand, 
with penalties provided. . . 

You can buy an Assumed Name form 
for a dime at any large stationery store. 
(There's another form for A Partner- 
ship Doing Business, etc., so be sure 
you get the right one. You need two, 
to be exact.) Fill out the blank spaces, 
get one notarized and have it recorded 
at your county courthouse. Thus far 
it's pretty cheap and easy, but in my 
state (California) it isn't legal until it's 
printed in full a prescribed number of 
times in a "newspaper of general circu- 
lation." That can really cost you, as it 
did Joe. 

Hence, do business under your own 
name. If your card or advertising reads 
plain "Joe Doaks" with "TV Repairs" 
on another line, nobody can touch you. 
But make it "Joe Doaks TV Service" 
and you're instantly $50 downhill -not 
exactly peanuts for a small operator 
just getting started. 

A sign on your front porch -to cite 
another objection-wilt likely result in 
your electric light bill being doubled! 
In case you didn't know, the presence of 

JAN,U_ARY, 1955 

that sign automatically changes your 
rate from domestic to commercial. It's 
the law. In Joe's case, it jumped his 
bill almost exactly 100 %. Again, not 
peanuts for a small dealer. 

As a suave but unyielding character 
from the power company informed Joe, 
it was all the same difference whether 
he repaired one TV set a month, or a 
thousand -the minute he hung that 
sign out front, he was a dead duck. Joe 
had the option, of course, of having a 
second electric meter installed and then 
splitting up his house wiring so that 
all TV activities were on a separate 
meter. In that case the remainder of 
the house would keep the domestic 
schedule. Of course the alteration would 
involve a slight charge of around $100 
for labor, material, permits, etc., asso- 
ciated with hanging two meters on the 
house and reshuffling the wiring. 

The power company let Joe have it 
with one barrel; the telephone company 
gave him the other. Joe lost his domes- 
tic telephone rate and went on com- 
mercial. That's right, it just about 
doubled the bill. Squawking got him 

nothing. As a frigid female at the 
telephone business office explained it, 
the fact that Joe's business then 
amounted to a paltry six or eight repair 
jobs a month was immaterial. Laws 
regulating public utility rates provided 
for no exceptions. The law... 

"I see," Joe broke in, "another dou- 
ble-or- nothing program." Joe could tell' 
she didn't think it was funny. Neither 
did he, for that matter. 

Understandably enough, Joe was get- 
ting a bit gun -shy by this time. In 
what other direction, he wondered, was 
his neck stuck out -and how far ? That's 
when he suddenly recalled he possessed 
no Municipal Business License... 

Skidding into City Hall shortly after- 
ward, he narrowly evaded a 100% pen- 
alty for "late declaration" only by 
crawfishing with an agility which sur- 
prised even him. 

Anyway, don't forget to shell out that 
$10 or $25 or whatever the bite may be 
for a license to do business in your lo- 
cality. Then there is also the municipal 
business tax and city sales tax. 

TELEVISION 

Know what you're doing! 

Bookkeeping is one of today's major 
headaches for the man operating a 
small business, which promptly brings 
up another don't. Don't ever start even 
the smallest, pip -squeak TV business 
without first being sure your bookkeep- 
ing is going to be attended to compe- 
tently and promptly. Otherwise you're 
sure to lose a lot of hard cash, one way 
or another, and you'll never know for 
sure whether you're winning or losing. 
Quarterly sales -tax reports; Federal in- 
come tax; state income tax ; social se- 
curity payments -the right answers 
can come from a correct set of books, 
nowhere else. 

Sure, you can approximate or guess 
at your sales tax -you can guess at 
nearly anything! But every so often 
unfortunately, the man from the State 
Tax Department is going to drop 
around and demand to see your books. 
The Federal boys might even want to 
look at them some time. If you don't 
have any books, or if you've "lost" 
them, or if they don't look right, you're 
apt to get slugged -but good -right in 
the wallet. The law says you must keep 
books. No matter how small you are, 
you keep books or else. 

Oddly enough, inadequate bookkeep- 
ing often results in the small operator's 
Federal and state income taxes running 
considerably higher than they should. 
Absence of adequate bookkeeping ap- 
pears to go hand in hand with the great 
majority of failures among small busi- 
nessmen. And even the small operator 
with a good accounting system is pretty 
sure to overpay on income tax unless he 
hires a tax specialist to figure his re- 
turns. 

Bookkeeping is important enough to 
harp on just a bit longer. If no one in 
the family is competent to handle the 
job you must hunt up someone who 
handles a number of small sets of books 
and engage him or her. The cost, inci- 
dentally, will be surprisingly low, and 
weeks can go by without your saying 
half a dozen words with your book- 
keeper, or using even five minutes of 
your own time. The trick lies in me- 
thodically supplying him with complete 
information of what's going on, and the 
painless automatic method of doing so 
is by using those ready -printed sales 
books sold by stationery stores. The 
5 x 8 -inch size is about right. They 
come in books of fifty, in triplicate, con- 
secutively numbered. 

My system gives the customer the 
white, original copy, duly marked paid, 
except in those infrequent cases where 
he gets credit. The yellow duplicate co- 
pies are filed daily on a hook fastened 
permanently in one place. Money paid 
out for anything is written up in the 
same book, except that the white origi- 
nal is used as a file copy, the yellow 
duplicate being destroyed. This shows 
at a glance whether any particular file 
copy represents charge or credit. The 
nondetachable triplicate copies act as a 
backstop in case a file copy goes astray 
as happens once in a while. 
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TELEVISION 

This same sales book comes in par- 
ticularly handy whenever you may be 
obliged to give someone credit, even 
temporarily. Credit is dynamite in radio 
and TV repairing, but sometimes there's 
no help for it. In such a case, asking 
the customer to sign his tag in the sales 
book is normal and to be expected, and 
gives you a dandy lever if he happens 
to turn out to be a dead -beat. Yank him 
into Small Claims Court with his signa- 
ture on the sales slip, and you win in a 
walk. Go into court with nothing but 
the assertion that he owes you money 
and even an amateur dead -beat may get 
the best of you. 

This is a complicated age. These 
United States have become top -heavy 
almost beyond belief with laws, regula- 
tions, ordinances, codes, restriction, pro- 
hibitions, and keep- off -the -grass signs. 
Moreover, our legal codes presume that 
every citizen knows all about every 
law; ignorance is no excuse. Which is 
how Joe came within inches of doing 10 
days in the county jail. Luck was with 
him, however; he got off with a fine and 
a warning. What had he done ? He had 
put up a 50 -foot mast and TV antenna 
and installed a distribution system in 
a motel out in a nearby fringe area. 

Joe had investigated every angle well 
in advance of making a bid on the job. 
The motel was outside any incorporated 
area; no licenses or permits were re- 
quired; no ordinance existed affecting 
use or structural height. The motel 
owner told him to go ahead and Joe 
wrapped the whole thing up one week- 
end and collected his money. Everyone 
was happy. 

Two weeks later he found himself in 
court one morning, pleading guilty to 
a charge of contracting without state 
license, on information filed by the 
State Contract Licensing Authority. 
The law again... In Joe's state it's il- 
legal to quote a flat price on any con- 
struction or installation work unless 
you possess a contractor's license. 
Transactions less than $100 are exempt, 
but Joe's bid had been more than that. 
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Pleading guilty was his only out. He 
was nailed cold, and hiring a lawyer 
would have cost him not less than $50 
and probably $100. 

It was during this hearing, while the 
judge probed for details, that Joe dis- 
covered he'd also broken a few other 
assorted laws. For one thing, he was 
not registered -as required by law - 
with the Federal Department of Em- 
ployment, and he had had occasionally 
hired a high -school student next door 
to help him put up a TV mast. Further- 
more, he'd made no deductions from his 
helper's wages for state unemployment 
insurance, for social security payments, 
nor had he made any employer's contri- 
bution to his helper's social security ac- 
count. (When he eventually made good 
on all these charges out of his own 
pocket, he was fined for being late in 
getting the money to the various col- 
lectors.) Because the student was under 
18 years of age, Joe had shattered an- 
other law by not securing a Minor's 
Working Permit for the boy, even 
though it was all a strictly hit -or -miss, 
part -time deal for both parties. He had 
also failed to carry workmen's compen- 
sation insurance or equivalent for his 
employee. 

Outside all the foregoing, Joe was 
pretty much in the clear, except that he 
had never carried any property damage 
insurance, which means that if some 
customer had filed a civil suit against 
him, claiming Joe had damaged a roof 
while erecting a mast, poor old Joe 
would have found himself in still an- 
other kettle of hot water. It's a com- 
plicated age! 

It's been said there aren't half 
enough competent electronic technicians 
in the U.S., but it's my guess there 
aren't one -quarter enough. The way it 
looks from here, the supply of really 
competent men is not going to overtake 
demand for decades, if ever. The actual 
number of openings and opportunities, 
incidentally, is considerably more than 
meets the eye; a definitely measurable 
percentage of today's talent consists of 
ignoramuses and incompetents who fold 
up like three -dollar accordions when 
better informed competition makes its 
appearance. 

Unfortunately, in some localities es- 
tablished radio and TV operators do not 
brook any competition from "tinkerers 
and side -liners." In localities where 
this spirit exists, the boys often go to 
considerable lengths in making things 
as tough and unpleasant as possible for 
the part -time operator -hence it's al- 

ways prudent to make only a minimum 
of noise until one has gotten a good 
toe -hold in his business. 

Trying to strong -arm electronic 
wholesalers into refusing to sell to 
anyone but "legitimate dealers" is one 
weapon sometimes employed. Local 
legislation aimed directly at small fry 
is another. The first -mentioned device 
is loaded with dynamite, as the partici- 
pants are well aware; its success de- 
pends entirely on how easily the opposi- 
tion can be bluffed. "Conspiring to En- 
gage in Restraint of Trade" is a Fed- 
eral rap which has laid low more than 
one monopolist in the past; merely 
threatening to file a charge can be re- 
lied upon to end any monkey business. 

Making money from part -time TV 
repairing isn't as easy as you might be- 
lieve. The money's there, sure -Joe can 
show you in his books net profits up to 
$50 a week from part -time work. But 
you have to play it right to win. You 
have to be prepared for rubber checks, 
callbacks, occasional repair jobs of the 
"stinker" variety, dead -beats, policy ad- 
justments, inventory problems -you'll 
run into these and other headaches. And 
after you've run the obstacle course to 
the bitter end, Federal and state tax 
collectors have their hand stuck out for 
more than 20 cents of every dollar in 
your net -profit column. 

Despite everything, however, TV 
maintenance and repair is a satisfying 
occupation or business, whichever you 
make it. Largely, I think, because it's 
sufficiently complicated to never become 
boring; largely because something new 
happens every week. 

Most important, part -time servicing 
serves as a stepping stone to bigger 
and better things. It is during this 
time that the beginner serves his real 
apprenticeship. He learns the impor- 
tance of systematic inventory control, 
bookkeeping and servicing techniques. 
Even more important, he learns the 
value of building a good reputation. 
With comparatively little money to play 
with, the beginner will do limited adver- a 
tising, depending greatly upon word 
of mouth from satisfied customers. 

In cutting through the labyrinth of 
bureaucratic red tape, the part -time 
technician broadens his knowledge of 
running a business, enabling him to 
squeeze additional net income from his 
gross receipts. Rules and regulations 
are made for a reason, although the 
reason is not always clear. Stay with 
them and you will be on the right 
track. END 
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SERVICING 
LARGE- SCREEN color television will give the average 

television mechanic an opportunity to expand greatly 
his service business. By using already well known tech- 
niques of black- and -white servicing, plus a few new 

pieces of color test equipment, the service technician will 
find the transition from black- and -white no insurmountable 
obstacle. 

The color television receiver contains all the circuits of a 
black- and -white set. The same service techniques are employed 
to service the r.f. tuner, picture and sound i.f. amplifier, 
sync, a.g.c. horizontal and vertical deflection and video cir- 
cuits as in black- and -white receivers. However, the require- 
ments for some of these circuits are more rigid. For ex- 
ample, picture i.f.'s must be aligned with greater care to 
amplify the color information without distortion. Fortu- 
nately, the test equipment used for black- and -white r.f. and 
i.f. alignment will suffice for color. 

Since color reception depends more than black -and- 
white upon proper adjustment of the customer controls, the 
service technician will have to be sure the customer under- 
stands their importance. For example, a misadjusted fine 
tuning control may present a black -and -white picture with 
very slight apparent loss of fine detail. It might result in 
complete loss of color on a color program. Even a slight mis- 
adjustment of the fine tuning could result in improper color 
edging as illustrated in Fig. 1. Comparing this with Fig. 2, 
the normal bar pattern, shows that edges of the color bars 
have been shifted to an improper hue due to the loss of the 
upper chrominance sidebands. Faulty picture i.f. alignment 
with cutoff ranging between 3.6 and 4.0 me would also re- 
sult in this same improper coSor edging. 

New color test equipment has been developed which will 
facilitate servicing color circuits. One of these new instru- 
ments, which is available on the market today, is the color 
bar generator, designed to provide a thorough check on the 
operation and adjustment of color receivers. The 300 -ohm 
lead from its output is connected to the antenna terminals 
with the receiver tuned to the channel specified in the 
operating instructions. With the receiver properly adjusted, 
the bar pattern pictured in Fig. 2 appears on the picture 
tube. Reading from left to right, the ten bars represent 
chrominance signals as indicated below: 

I 2 3 4 5 (G- Y) +90° -i-I -1-(R-Y) +(G -Y) +0 
6 7 S 9 10 

+(R -Y) (G- Y) -90° -I -(R -Y) -(G -Y) 
The color bar generator is necessary for checking the 

demodulators and matrix. For proper color, the phase of the 
3.58 -mc carrier signal must be adjusted for the correct 
waveform at the output of the demodulators. For I and Q 
demodulation the second and eighth bars should show maxi- 
mum response at the plate of the I demodulator. When de- 
modulation recovers R -Y and B -Y directly, the third 
RCA Service Co.. Inc.. Camden. N. J. 
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Techniques and instruments 

for shooting trouble in the 

color receiver, together 

with bar patterns to show 

just how many troubles look 

By W. W. COOK* and 

C. E. LASSWELL* 

Fig. 1 -Color bar pattern with fine tuning misadjusted. 

I I I 
i 

Fig. 2 -This is the normal and correct color bar pattern, 

and ninth bars should be maximum and the sixth bar should 
be zero at the plate of the R -Y demodulator. Another 
check which can be made with the color bar generator is 
the matrixing of the color difference signals and the Y 
signal. With an oscilloscope connected to the grids of the 
kinescope, an accurate check of the color signal ratios can be 
made. Once the correct oscilloscope pattern is obtained, over- 
all correct operation of the color circuits is assured. 
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Color kinescope circuitry is somewhat different than that 
of the black- and -white picture tube. Such problems as color 
contamination, color fringing and other colors than white 
in the raster (color unbalance) require new service tech- 
niques. Color contamination (poor purity) is visualized as 
colored areas in an otherwise white raster. If the kinescope 
setup adjustments do not overcome this problem, the kine- 
scope, purity magnet or yoke may well be the source of 
trouble. 

Color fringing (most noticeable on black- and -white pic- 
tures) is caused by a misconverged kinescope. If convergence 
is poor, a check of the receiver setup should be made with a 

Fig. 3- Appearance of a properly converged dot pattern. 

Fig. 4 -The color bar generator pattern without color. 

Fig. s -An example of incorrect hue control adjustment. 
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dot generator. Present -day 19- and 21 -inch trigun color pic- 
ture tubes use magnetic convergence circuits, as compared 
to the electrostatic convergence of the 15GP22. The conver- 
gence parabolas- obtained directly from the deflection cir- 
cuits without use of amplifier tubes -feed three conver- 
gence coils mounted externally on the neck of the tube. A 
convergence system of this type is more flexible (each of 
the electron beams can be controlled independently) and 
better convergence can be obtained. Convergence is set to 
correspond to one value of beam acceleration, so defective 
high -voltage components, such as an intermittent high - 
voltage regulator, will cause intermittent or drifting con- 
vergence. If acceptable convergence cannot be obtained with 
normal setup procedures, a defective yoke, circuit compo- 
nent, kinescope or convergence coil should be suspected. 

The dot generator is designed to provide a pattern of 
optimum -size rectangular dots for checking all convergence 
adjustments in color receivers. It is connected to the antenna 
terminals of the color receiver and both are tuned to any 
channel from 2 to 6. The properly converged dot pattern of 
Fig. 3 will be obtained if the red, green and blue rasters 
are registered over the entire face of the kinescope. Any 
deviation from this optimum condition is misconvergence. 

Correct operation also depends upon proper adjustment 
of the screen controls. A misadjusted screen control is most 
noticeable on a black- and -white picture. For example, if the 
screen control for the green gun is set so that emission 
from the green gun is below normal, the color of the raster 
becomes magenta. This causes the black- and -white picture 
to look as if there were a magenta filter in front of the 
picture tube. After purity and convergence have been prop- 
erly adjusted, it is necessary to turn down the picture 
control and adjust the screen controls for a white raster. If 
a white raster cannot be obtained, the trouble may be traced 
to a defective kinescope grid coupling capacitor or a shorted 
gun in the kinescope itself. 

Having made sure that the circuits common to both 
black- and -white and color are functioning normally, the 
color circuits may now be checked. The block diagram 
outlines the functional circuits of an RCA 21 -inch color 
receiver. The luminance and sync signals are amplified and 
separated as in black- and -white receivers. The sound and 
chrominance signals, however, are detected from the i.f. en- 
velope by a sound- and -chroma detector, since the 4.5 -mc 
sound i.f. carrier is close to the color subcarrier frequency. 
If this detector is inoperative, both sound and color are 
lost. (A black- and -white picture would still appear since 
the luminance signal is detected separately.) From this 
extra detector, the sound is amplified in the usual fashion. 
The chrominance signals, including the color sync signal 
(burst), are amplified by one or more chroma amplifiers. 
If a chroma amplifier should fail, no color would be pro- 
duced (Fig. 4) and the chroma control would be inoperative. 

The burst signal, after being amplified, is gated to the 
color phase detector by the burst gate tube. The hue con- 

Fig-. (i- --flow the picture looks when color sync is lost. 
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trol and burst take -off transformer are adjustable to pro- 
vide the proper 3.58 -mc carrier phase to the chroma demodu- 
lators. The phase detector provides a bias voltage which, 
in conjunction with a reactance tube, controls the phase 
of the 3.58 -mc carrier oscillator. A portion of the negative 
voltage developed by the phase detector when burst is 
present is applied to the grid of the color killer. If the 
burst signal is lost due to failure of the burst gate or 

Fig. 7 -Color bar pattern with red information missing. 

Fig. 8 -The blue has been lost in this color bar pattern. 

Fig. 9 -Same as Figs. 7 and 8, but with green missing. 
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phase detector, the color killer will conduct, biasing off the 
chroma amplifier and thus "killing" the color reproduction. 
Misadjustment of the hue control or burst take -off trans- 
former will result in improper color rendition by making the 
phase of the controlling 3.58 -mc burst incorrect. If the 
range of the hue control is insufficient, the burst take -off 
transformer must be adjusted. An example of incorrect hue 
is pictured in Fig. 5. 

Bias produced by the phase 'detector controls the con- 
duction of the reactance tube, which in turn maintains the 
3.58 -mc carrier oscillator in synchronization with the burst 
signal. Loss of bias from the phase detector or failure 
of the reactance tube allows the oscillator to run freely. 
This condition is similar to loss of horizontal or vertical 
scanning sync. An illustration of this condition is shown 
in Fig. 6. Complete failure of the oscilloscope will result 
in loss of color. 

The output of the chroma amplifier is fed to the chroma 
demodulators. Here the chroma signals are mixed with the 
3.58 -mc oscillator carrier. The output of the demodulator 
provides the necessary R -Y, B -Y and G -Y color- differ- 
ence signals. Failure of one of the chroma demodulators or 
an open coupling capacitor in the R -Y, B -Y or G -Y lead 
to the kinescope would result in two color reproduction of 
color pictures. Figs. 7, 8 and 9, respectively, illustrate bar 
patterns in which red, blue and green signals are .missing. 

When trouble is indicated in the color circuits of the 
receiver, it is usually necessary to trace the 3.58 -mc carrier 
or chrominance signal, using a wideband oscilloscope. Fre- 
quencies of 3.58 me cannot be seen with ordinary oscillo- 
scopes. A wideband oscilloscope with a frequency response 
flat to 4.5 me and a direct sensitivity of 0.1 volt peak -to -peak 
is desirable for this type of work. Starting at the chroma 
detector, burst and chrominance signals can be traced to the 
output of the chroma amplifiers, quickly isolating the 
source of trouble. A wideband oscilloscope is also useful 
in tracing the burst signal through the burst gate to the 
phase detector and checking the gate pulses applied to the 
color killer and burst gate for proper waveshape. 

To summarize, the three most common visual presenta- 
tions resulting from component failures are outlined below. 
A logical sequence for isolating the defect is given under 
each condition: 

Pix and sound O.K. -no color 
Check the following, using color bar generator: 
1. Fine tuning and chroma controls. 
2. Tubes in color circuits. 
3. The 3.58 -mc crystal (if used). 
4. D.c. bias on chroma amplifier. 

a. If high, check burst amplifier and phase detector cir- 
cuits. 

b. If burst input to the burst amplifier is low, check 
r.f. and i.f. alignments. 

5. Bias on grid of the 3.58 -mc oscillator. 
a. If zero, oscillator is inoperative. 

6. Waveforms at the plates of the demodulators. 
a. If normal, trace signal to kinescope grid to isolate 

trouble. 
Pix and sound O.K. -no color sync 

Check the following, using color bar generator: 
1. Phase detector. 
2. Reactance tube. 
3. 3.58 -mc oscillator. 
4. Bias at grid of reactance tube. 

a. If high, ground grid of reactance tube. If color then 
rolls slowly through the picture, the trouble lies in 
the phase detector circuit. If color remains badly out 
of sync, the trouble lies in the reactance tube or 
oscillator circuits. 

Pix and sound O.K. -improper color 
Check the following, using the color bar generator: 
1. Hue control for proper operation and range. 
2. Demodulation and phase inverter tubes. 
3. With an oscilloscope, check the waveforms at the plates 

of the demodulators and at grids of kinescope. END 
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What's the dope on DOLOR TV? 
MORE than a few of us have 

gotten a little behind on it, but 
color TV has kept right on 
going ahead -in giant steps. 

And at each step it has left some 
thousands of sets built according to 
the then best standards. All these sets 
will have to be serviced. So the tech- 
nician will have to understand, not 
only the "perfected" receiver (if one 
is ever built) , but also all the evolu- 
tionary forms. It is time to catch up! 

What- roughly -do we have to 
know? And where is the dope? The 
following is an attempt at a brief out- 
line and guide. The references in 
parentheses are to issues of RADIO - 
ELECTRONICS. For further dope on any 
point, read the articles referred to. 

We hear of two main types of cir- 
cuitry: the I -Q and the R - Y, 
B - Y types. These refer to the 
way the colors are put together in the 
receiver. The complete television pic- 
ture is taken with three color cameras 
-red, green and blue. The output from 
these is separated and the black -and- 
white, luminance or Y signal trans- 
mitted on a regular 4 -mc channel. The 
color signal from which the Y has 
been removed ( - Y) is transmitted 
on a subcarrier centered at the 3.58 -mc 
point of the 4 -mc band. 

The R - Y, B - Y system (Sep- 
tember, 1954, page 60) is the simplest. 
The color signal is detected by two 
demodulators, R - Y and B - Y. 
The G - Y signal is supplied by 
subtraction from the two others (what 
isn't blue or red is green). This is 
done by a simple mixing ( matrixing) 
system (September, 1954, page 61) . 

The R - Y and the B - Y are 
passed along to the red and blue guns 
and the correct proportions of - (R 
- Y) and - (B - Y) to the green 
gun. The correct amount of Y signal 
must now be added to each of these 
-Y signals to restore the original R, 
B and G signals which produce the 
picture. 

The I -Q system (May, 1954, page 
40; October, 1954, page 42) is more 
complex but supplies more color de- 
tail. It goes up to about 1500 kc as 
opposed to 600 kc with the simpler 
system. (Fine detail is supplied by the 
black- and -white signal in both systems, 
as the eye is insensitive to color in fine 
detail.) The terms I and Q refer to 
"colors" which do not represent the 
output of two of the cameras but a 
mixture of all three. This calls for a 
more complex matrixing system, since 
some of the output of both the I and 
Q demodulator (as well as Y signal) 
is required for each of the three pri- 
mary colors. 

A third system -just emerging -is 
the R - Y, B - Y, G - Y cir- 
cuitry used in the new RCA. 28 -tube 
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receivers and shown in the block 
diagram on page 55 of this issue. 

Tubes are a simpler problem, but 
one which has its ramifications. Which 
type, 1 -gun or 3 -gun? And how about 
size? The answers are still fairly 
easy. The 3 -gun type is the only one 
now in common use, though most 
authorities act as if they expect the 
tube of the future to be a 1 -gun type. 
Best known of color picture tubes is 
the 15GP22, RCA's original flat -mask 
color tube (June, 1950, page 27; July, 
1954, page 30). Although now con- 
sidered obsolete, thousands of sets have 
been made with that tube. They have 
been or will be sold, given away or 
otherwise disposed of, so the service 
technician is sure to run into them. 

The shadow mask has a faceplate 
covered with hundreds of thousands of 
red, blue and green dots, and a per- 
forated mask behind it to assure that 
the electron beam will fall on the dots. 
An improved 15 -inch version with a 
curved faceplate and mask was made 
by CBS -Hytron (December, 1953, page 
103; July, 1954, page 30). Its advan- 
tage is that all parts of the screen are 
more nearly at the same distance from 
the guns, simplifying the problems of 
focusing and convergence over all parts 
of the screen (January, 1955, page 40). 

The 19 -inch tube, 19VP22, (Novem- 
ber, 1954, page 110; December, 1954, 
page 66 ; brief description September, 
1954, page 124) is another curved 
mask and faceplate tube, now being 
used in a number of sets. RCA's new 
21 -inch tube will follow the same gen- 
eral lines, with an improved means of 
avoiding color contamination by the 
earth's magnetic field. 

The 1 -gun, Lawrence or post- deflec- 
tion tube has strips instead of dots of 
colored phosphors on the faceplate 
(July, 1954, page 30; article scheduled 

for February, 1955). A wire grid 
deflects the beam up or down or per- 
mits it to go straight through, under 
the influence of the red, blue or green 
signals, respectively. At the time of 
writing, no color receivers have been 
placed on sale using this tube, although 
several manufacturers are experiment- 
ing with it. 

How about the present black -and- 
white receivers? Is there any chance 
of converting them for color? The 
answer is : at present, no. Turning an 
ordinary set into a color receiver de- 
mands extensive rebuilding in the 
black- and -white portion as well as add- 
ing all the video circuits. It would 
probably be more expensive than buy- 
ing a new color receiver. A few short- 
cuts have been tried (notably an at- 
tempt to break the signal down to a 
field -sequential type; see April, 1954, 
page 8) but so far without appreciable 
success. It is possible- though not 
probable -that it may in the future 
be possible to buy some kind of kit to 
convert a monochrome set into color. 

But the future holds too many things 
to permit much guessing. For instance, 
the price of color sets may drop to a 
level comparable with that of good 
monochrome receivers, making conver- 
sions impractical. Or totally new types 
of TV receivers may appear. General 
Sarnoff suggests (page 46) that the 
TV set of the future may be a flat 
screen in a picture frame. Fantastic 
as the concept may seem, such frames 
now exist and can already be used for 
simple scope and radar displays. 
Several companies are working on 
"picture tubes" which may be even 
less like our present device than the 
flat screen. The bulky cathode -ray 
tubes may soon be pushed into a place 
in history with the perforated spin- 
ning disc of the late '20's. END 
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By EDWARD M. NOLL 

THIS country is dotted with small 
and large towns that either do not 
have any television service or get 
very poor pictures (despite high 

antenna installation costs) . Many of 
these towns are located in valleys near 
ridges or mountaintops suitable for the 
installation of a community antenna 
system. Still others on flatter terrain 
would obtain improved signals with the 
erection of a single, but very high, re- 
ceiving antenna tower and a community 
distribution system. 

A well -planned antenna distribution 
system is often the answer to improved 
picture quality and stability. Such a 
system can be installed by a local 
service organization or other technical 
personnel, It can be financed by a local 
service organization or an association of 
local service technicians, dealers, ama- 
teurs or other interested persons. If you 
live in such a community read this 
article with careful consideration. 

Such an installation can be a low - 
cost nonprofit community project with 
each interested person (every sub- 
scriber) contributing to the installa- 
tion and annual upkeep. Among the sub- 
scribers there probably will be enough 
public- spirited men of various trades to 
make the installation a community proj- 
ect. If not, a service organization can 
be hired to handle the job. An example 
of such a community project has been 
completed at Moccasin, Calif. Moccasin 
is located in a small mountain -sur- 
rounded valley some 120 miles from San 
Francisco. At present the community 
antenna system (nonprofit) has 25 sub- 
scribers with a potential of only 50. 
Each subscriber pays a small installa- 
tion charge and a small yearly assess- 
ment. No existing community antenna 
system provides any better pictures at 
such low subscriber costs. Here is a 
plan that should spread from isolated 
village to isolated village across the 
country. 

The initial experimental work was 
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Organizing and planning a community TV system 

undertaken by Harold Barnard, a local 
radio amateur and now president of the 
community antenna association. He has 
reason to be proud of their system. The 
afternoon I visited him he showed me 
three beautiful pictures from the three 
San Francisco stations - actually, 
poorer and less stable pictures are com- 
mon 25 to 35 miles from the transmit- 
ters. A setup such as Moccasin's could 
be used to great advantage in many 
communities much nearer to stations. 

Planning a system 

If you are a technical man and have 
dreams for better television in your 
community, there are a number of 
steps you can take to start the ball roll- 

ing. Given a sufficient shove it will carry 
itself through the community. 

The first action to be taken is to in- 
vestigate signal- strength possibilities 
at various likely sites. Take a close 
friend or two (fellow technicians) and 
measure the field strength on the 
higher ridges and mountains in the 
vicinity. A simple service type fiel d- 
intensity meter and a few standard an- 
tennas are adequate for initial checks. 
The meter must be battery- operated or 
run off a converter attached to your 
car battery. 

When the best site is chosen, erect a 
good antenna and make arrangements 
to check the picture on a small television 
receiver and to demonstrate the possi- 

Blonder -Tongue channel -strip amplifiers. 
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bilities to a few carefully chosen towns- 
people. Another plan is to attach one 
amplifier at the antenna and a second 
one half -way down the hill (temporarily 
they could be two good -quality boost- 
ers), running a temporary but low -loss 
line down the mountain to the nearest 
interested subscriber. The advantages 
of the idea can thus be shown to a num- 
ber of influential people in the town, 
using just a single channel. 

Next, begin to plan the route of the 
distribution system and to assemble 
initial and approximate cost figures. 
Check with local power and light or 
telephone companies about attaching 
lines to existing poles and resultant 
rental charges. Most local public utili- 
ties will rent pole space to carry trans- 
mission lines. In other instances small 
poles can be set up by the installer along 
the cable path to the community to be 
served. In many smaller installations 
cables can be run from house to house 
with the various houses supplying the 
a.c. power for the amplifiers. This is an 
inexpensive method and permits loca- 
tion of all amplifiers indoors. Outside 
amplifiers must be mounted in water- 
proof housings. 

Organize your material, outlining ad- 
vantages, method of distribution and 
installation, and costs. Finally, present 
the plan at local meetings and gain 
support for the project. 

Typical small system 
The general plan of the system in- 

stalled at Moccasin is shown in the 
diagram. The limited equipment re- 
quired for a small installation -plus a 
cooperative community spirit -can re- 
sult in first -class television at low cost. 

. The antenna site chosen is on the 
mountaintop nearest the town although 
there is a still higher peak a short 
distance away. However, a limited econ- 
omy and fewer cable problems governed 
the choice of the nearer peak. 

Individual single Yagis are used for 
channels 4 and 5, and a stacked Yagi 
for channel 7. The antennas supply 
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Diagram shows the general plan of a small antenna distribution system. 

signal to the individual channel strips 
of a Blonder -Tongue master mixer- 
amplifier. The entire system uses 
Blonder- Tongue equipment except for 
a small Astatic booster that connects 
between the transmission line and the 
channel 7 strip. It boosts the channel 7 
signal before application to the mixer - 
amplifier, equalizing the three signals. 

The output of the mixer- amplifier 
feeds the transmission line that runs 
some 1,000 feet down the mountainside. 
An all- channel amplifier is inserted half- 
way down the hill to compensate for 
line attenuation. Open -wire line is used 
throughout the system because of its 
low loss (reducing required amplifica- 
tion) . 

It is true that open -wire line has a 
greater radiation and there is more 
opportunity for signal stealing. This 
happened once in this small town but 
the "poacher" finally succumbed to rib- 
bing and pressure and became a sub- 
scriber. Line equalizers are positioned 
at various points along the system to 
compensate for the fact that signal at- 
tenuation is a function of frequency, 
with channel 7 attenuated more than 
4 and 5 and channel 5 more than 4. 
Thus signals are held at approximately 
a constant level throughout the system. 
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4- 
Open -wire line 
(lowest line on 
pole) distributes 
the signal 

around town. 

Two -set distri- 
bution outlet. 
Amplifier is 
mounted in 
weatherproof 

housing. 

At the bottom of the hill the signals 
feed into a line splitter that divides the 
system into two paths. It does so with- 
out causing mismatch and resultant 
smear or line reflections on the pic- 
ture. Wide -band amplifiers are inserted 
in each path to restore proper levels 
once again. One primary line feeds sig- 
nals to the far end of town. Additional 
wide -band amplifiers are equipped be- 
cause of its greater length. Tapoffs are 
made along the line to feed signals to 
receivers in the various houses. 

The second primary line splits into 
two secondary lines after the first wide - 
band amplifier. One secondary line 
runs down one side of the street while 
the second runs down the opposite side. 
All receiver dropoffs are made through 
outlet amplifiers. Either two- or eight - 
outlet distribution amplifiers are used, 
according to the number of receivers to 
be fed at a given location. The distri- 
bution units have no gain but make cer- 
tain each receiver is fed the same 
amount of signal at no loss and with 
no interaction. Thus the tuning' of one 
receiver will not affect the performance 
of other receivers along the line. The 
isolation offered by these outlet units 
permits a very stable and consistent dis- 
tribution system. END 
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COLOR TV 
ANTENNA TECHNIQUES 

A LL antennas designed for 
black-and-white ill 
work on color TV, if the 'trans - 
mission frequencies are the 

same. How well they will perform on 
color depends on the answers to the 
following questions: 

1. Does the antenna suck out the 
color TV subcarriers? (The amateur 
term suck out refers to the antireso- 
nant action of the antenna on some fre- 
quencies -the antenna acting as a trap 
and attenuating the TV signals before 
they are available for transfer to the 
lead-in.) 

2. Is the antenna subject to FM pick- 
up? 

3. Can the antenna be oriented to at- 
tenuate or eliminate ghosts? 

To answer these questions, I con- 
ducted numerous tests and consulted 
with antenna engineers of RCA Service 
Co. and CBS Columbia. 

The answer to the first question 
( "Does the antenna suck out the color 
TV carrier ? ") uncovered a surprise 
culprit -the very popular conical an- 
tenna with six front dipole elements. 
Perhaps several million of these anten- 
nas have been installed. Tests revealed 
that some of these conicals suck out the 
color TV subcarrier on channel 4, a 
very important channel in most sections 
of the country. This suck out may de- 
teriorate the channel 4 picture seri- 
ously. 

This defect in the majority of 6- 
element dipole conicals was overlooked 

*Vice president, Brach Division, General 
Bronze Corp. 
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by antenna engineers during their orig- 
inal development work because the fre- 
quencies assigned to present color sub - 
carriers were unknown. Therefore, the 
subcarrier frequencies now used were 
not a check point in examining the char- 
acteristics of the conical antenna. How- 
ever, the conical, a dependable per- 
former in v.h.f. monochrome reception, 
can and will maintain its position in 
the color TV field when it is properly 
adjusted. So don't put the axe to all 
conicals yet! They can be corrected by 
several easily made field modifications. 
Three modifications can be made to 
eliminate the channel 4 suck out of the 
color subcarrier. 

Antenna modifications 
Fig. 1 -a shows the ends of both 3- 

element sections shorted together with 

STRAP DIPOLE ENDS WITH ALUMINUM WIRE 

4 

;REMOVE CENTER ELEMENTS 

6 

REMOVE 2" FROM CENTER ELEMENTS 

c 

Fig. 1- Modifications for color TV. 

aluminum tie wire. This modification, 
in addition to improving. color TV per- 
formance on channel 4, provides on 
some conicals a gain on channels 7 
through 13. This bonus depends on the 
length of the conical elements and their 
forward angle. 

Fig. 1 -b shows the center element re- 
moved. The center element of the con- 
ical is used to provide more surface 
area, and in many conical types this 
increase in surface area provides an 
average gain of less than 1 db over the 
complete TV band. Thus in primary 
areas where the station power has been 
increased to a great extent the tech- 
nician can remove the center element 
without reducing receiver performance. 

Fig. 1 -c shows the center element of 
the conical reduced in length (2 inches) 
so the outside elements are 48 inches 
long and the center elements 46 inches 
in length. This modification can be 
made in the field, using a heavy pair of 
snippers for cutting and heavy pliers to 
close the ends. 

Fig. 2 shows a new commercial con- 
ical known as the Colorcon, with center 
elements reduced in length to prevent 
color TV subcarrier attenuation. To 
identify this conical and its color TV 
modification, the center element is cov- 
ered with a conductive red paint. 

From a practical standpoint no table 
could be assembled containing all manu- 
factured conical antennas with recom- 
mendations for modification. The serv- 
ice technician will, from experience, 
have to choose one of the methods shown 
in Fig. 1 when the problem présents 
itself. 
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Fig. 2 -The Colorcon conical antenna -center elements are reduced in length. 

Fig. 3 -The Delta V Beam color TV antenna. The CBS model has a reflector. 

FM interference 
The answer to the second question 

( "Is the antenna subject to FM pick- 
up?") is important in those areas where 
FM broadcasting is a major entertain- 
ment factor. New York City, Chicago, 
Los Angeles, Boston and several other 
urban areas may require serious atten- 
tion to this problem. Color TV is more 
sensitive to FM interference than 
black -and -white transmission due to the 
presence of the color carrier and sus- 
ceptibility to beat frequencies. This 
means that it would be more desirable 
in some areas to have an antenna, which 
discriminates against FM signals. 

Some basic antenna designs are ad- 
justed to attenuate FM pickup. How- 
ever, the majority of TV antennas on 
the market are designed to receive FM. 
In many cases FM pickup efficiency was 
considered highly desirable since front 
ends such as the Du Mont Inputuner 
tune through the FM band. 

CBS -Columbia in introducing its new 
v.h.f.- u.h.f. Delta V Beam type antenna 
with reflector (similar to that shown in 
Fig. 3) has designed an antenna that 
greatly attenuates FM pickup. Above 
88 me its pattern breaks up into a 
multilobed configuration having un- 
favorable FM signal acceptance in 
every direction. (See "U.H.F. and 
V.H.F. Antenna" in the December, 1954, 
issue.) For identification this antenna 
is manufactured with colored elements. 

Should an FM filter not be handy 

IANUARY. 1955 

when FM interference appears on the 
color TV picture, take a 30 -inch piece 
of standard 300 -ohm ribbon line and 
place it across the antenna terminals 
of the color TV receiver, Start cutting 
the stub 1h inch at a time until the FM 
interference disappears. 

Stub adjustments should be made in 
the location where the stub is to be in- 
stalled. Surroundings may have a con- 
siderable influence on its length. It is 
better to lie on the floor underneath or 
behind the color TV receiver to cut the 
stub, rather than to push the receiver 
away from its installed position for a 
more comfortable adjustment which 
may not be satisfactory when the re- 
ceiver is returned to its normal posi- 
tion. 

Once in a while in strong signal 
areas an FM stub may degrade the pic- 
ture on the high -frequency channels. 
Should this occur, the stub may be con- 
nected to the TV receiver through a 
high- frequency anticapacitance trans- 
fer switch. This will remove the stub 
from the antenna circuit when the re- 
ceiver is tuned to the high- frequency 
channels. 

Attenuating ghosts 
The final question ( "Can the antenna 

be oriented to attenuate or eliminate 
ghosts ? ") requires a review of some of 
the differences in definition between 
black- and -white and color TV pictures. 
Consider the same number of lines on a 
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picture of a baseball game. In mono- 
chrome we see a white player running 
against a gray background. In color 
TV we see the same player running 
against a green grass background. Ob- 
viously with the same number of lines 
on color TV there is a much greater 
apparent definition. In fact, it may be 
said that the average viewer watching 
a color picture on the old CBS 405 -line 
low- definition system, would find it of 
greater apparent definition than view- 
ing the same picture on the standard 
high- definition black- and -white screen 
with its greater number of lines. 

This, of course, means that reflections 
on color TV will have a greater marring 
effect on the picture than they have on 
black- and -white. 

Experiments have shown that view- 
ing color TV pictures that contain color 
ghosts cause optical and mental annoy- 
ances that never existed with black -and- 
white. Clearing these objectionable 
ghosts may require antennas with high- 
ly directional frontal lobes. Antennas 
with rotators should become more popu- 
lar with color TV. 

Many times the solution will be to re- 
place the existing antenna with a new 
high front -to -back ratio type. This rec- 
ommendation by the technician may 
create a problem since the consumer 
may complain ghosts never bothered 
him on his black- and -white set. 

Padding the ghost into the back- 
ground, multiple antennas and ghost 
phasing between indoor and outdoor 
antennas will be some of the practices 
service technicians can try to satisfy 
their customers' requests for clear color 
TV pictures. 

A padding circuit that will drop the 
level of the reflected signal into the 
background is shown in Fig. 4. By de- 

120a 1204 

TO 3004 LEAD-IN R, TO 3004 TV SET 

1204 1204 

Fig. 4- Adjustable padding network. 

creasing the value of Rx the signal level 
can be reduced slowly until the reflec- 
tion disappears. Where the reflected 
signal approximates the strength of the 
original one, padding will not be pos- 
sible. 

In many areas it is possible to install 
an indoor antenna and parallel it at the 
antenna terminals with the outdoor an- 
tenna. The indoor antenna can then be 
used to pick up signals which either 
reinforce the original transmission or 
cancel out the reflected signals. This 
can usually be done only on one or two 
channels. The indoor antenna may have 
to be connected through a switching ar- 
rangement. 

The ghost problem in urban areas on 
color TV will increase activity in the 
field of multiple- antenna systems. An 
individual antenna designed and ad- 
justed for each television channel will 
assure the residents of multiple dwell- 
ings of good color TV reception. END 
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THE development of submarine 
television is going rapidly ahead 
in Britain these days. Housed in a 
leakproof casing designed to with- 

stand enormous pressures and provided 
with a special lens system, the TV cam- 
era has already proved itself an in- 
valuable tool for the wreck salvager, 
the harbor engineer, the ship repairer, 
the naval architect, the designer of 
defenses against coastal erosion, the 
marine biologist and the oceanographer. 

Underwater television might have 
been born in any maritime country, had 
the incentive occurred. It so happened 
that such an incentive was given to 
Britain by the tragic loss of the sub- 
marine Affray on April 16, 1951. Not 
one of those aboard her was saved and 
the only means of discovering the cause 
of the disaster was to locate and ex- 
amine the wreck. Believing that tele- 
vision might possibly be of some use, 
the Admiralty had the Marconi Com- 
pany make a camera that would work 
in 250 feet of water. In less than 5 
weeks the complete apparatus was de- 
signed, manufactured, and installed in 
the salvage vessel Reclaim. 

A wreck, believed to be that of the 
Affray, had been located by sweepers 
in 280 eet of water ' a region par 
ti 'fficult . , becau 
a 

the strong currents and heavy seas pre- 
vailing there. The salvage ship steamed 
to the spot. The camera was lowered 
and slowly moved from point to point 
about the wreck. Detail after detail was 
clearly seen. Then came the moment 
when perhaps the most dramatic tele- 
vision image ever seen appeared on the 
screen (Fig. 1), the Affray's nameplate, 
plain to read. 

As the examination of the wreck went 
on submarine television proved its value 
again and again. With its help, for ex- 
ample, a diver can be sent straight to 
the place where he is wanted. The 
diver's descent is always guided by a 
shot rope (a cable with a heavy weight 
at its end). Without TV it is impossible 
to know whether or not the shot rope 
is in the right place until the diver 
reaches the bottom. He cannot move 
more than a foot or two from the rope 
when wearing armored deep -water 
dress; if its position is wrong, the diver 
must be brought up and the entire 
process repeated. But raising a diver 
from deep water to the surface is so 
slow a process that often only a single 
dive can be made during each tide - 
and there is no certainty that the shot 
rope will be properly placed at the next 
attempt. 

With is no of 

Fig. 1 -Scene from 280 feet beneath the 
sea as 'seen on screen of TV monitor. 
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ascbiating application of the 
television camera 

chance and no waste of time or of the 
diver's energy. He does not go down 
until the rope is seen on the receiver 
screen to be in the right position; he 
can be shown, too, just what he is 
wanted to examine. The best of divers 
can work for no more than a few min- 
utes in very deep water; the TV camera 
stays on the job for hours on end, Un- 
like the diver, it can be moved as re- 
quired. During the work on the wreck 
of the Affray the range of diver's vision 
was no more than 5 feet. Owing to the 
sensitivity of the image orthicon, the 
TV camera "saw" clearly through 15 
feet of dim water. The diver can make 
no records, other than reports by tele- 
phone, of what he finds. 

Equipment 
Fig. 2 shows the latest TV equipment 

for salvage work developed by Marconi 
in cooperation with Siebe Gorman. Ca- 
pable of working down to at least 500 
feet, it is lowered on a nonspin cable, to 
which the multicore electric cable is at- 
tached. The tubular frame carries the 
lights and the camera itself. The latter 
has a trunnion mounting and can be 
moved from the surface through 90° 
vertically; any "take" from straight 
ahead o straight dow ' an thus be 
m h fro : 

Fig. 2- Marconi underwater TV cam- 
era in a Siebe Gorman pressure case. 
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the surface, are ordinary 200 -watt 
tungsten lamps. These have so far been 
found to give the best lighting, down to 
about 700 -800 feet. Though the pres- 
sures at such depths are in the order of 
20 -25 atmospheres (300 -375 pounds per 
square inch), unprotected lamp bulbs 
are not crushed, as it might be expected 
they would be. Direct contact with the 
water keeps the bulbs cool and they 
can therefore be made smaller and of 
thicker glass if necessary. Mercury arc 
lamps can be used at depths of thou- 
sands of feet. 

All remote controls of the camera, 
as well as the main viewing C -R tube, 
are mounted in a compact monitor unit 
(Fig. 3). The unit allows the focus, 
the iris diaphragm and the lighting to 
be adjusted, no matter at what depth 
the camera is working. If a turret lens 
is used, it is also remotely controlled. 
Indicating dials at the monitor include 
an inclinometer, showing the vertical 
angle of the camera, a compass show- 
ing the bearing on which it is pointing, 
a humidity meter, giving warning of 
excessive moisture in the armored case 
containing the camera, and a tell -tale 
showing whether or not the heater is 
maintaining the proper temperature for 
the image orthicon to work most effi- 
ciently. 

A recent refinement is the addition 
of a vision radio link with a normal 
range of over 30 miles. This enables 
experts ashore to be consulted when 
any specially difficult salvage problem 
arises. 

Other applications 
Underwater TV equipment of this 

kind is fast becoming standard gear on 
salvage vessels. It is also of great 
value to engineers in charge of docks 
and defenses against the sea. Turbidity 
of the water is the main difficulty here; 
but one means of overcoming this is 
already being developed. This consists 
of o the the camer 

casing a funnel- shaped closed tube filled 
with clear water. 

An engineer can sit in his office 
ashore with a plan of the harbor he is 
inspecting before him. A vessel carry- 
ing TV gear and a radio link is directed 
to point after point by the engineer, 
who is able to conduct a minute inspec- 
tion by watching his receiving screen 
and making permanent photographic 
records of anything requiring minute 
study. Such inspections have become 
routine in the clear waters of the 
Mediterranean Sea. 

For some time the Scottish Marine 
Biological Association has been making 
successful use of submarine TV in its 
75 -foot research vessel Calanus. A 
smaller and lighter camera for this 
kind of work has been developed by 
E.M.I., using the emitron tube, the 
British counterpart of the image orthi- 
con. Many different kinds of images 
are needed, ranging from whole shoals 
of fish or large areas of the sea -bed to 
detailed close -ups of individual small 
creatures. The camera is therefore 
fitted with a 6 -lens turret. 

Dr. H. Barnes, in charge of this re- 
search, reports excellent results and 
predicts a big future for underwater 
TV in this field. It can be used, for ex- 
ample, to examine oyster and clam beds 
as well as to study the enemies of the 
shellfish and their methods. Dr. Barnes 
found that with the help of TV he could 
easily and quickly carry out fish counts 
in selected areas. Again, there can be 
no doubt that TV will enable us to learn 
far more than we now know of the 
habits and food of different fishes, of 
their seasonal movements. of their 
spawning grounds and of the conditions 
which work for and against the rapid 
growth of newly hatched fish. How 
clearly fish can be seen at considerable 
depths may be gathered from Fig. 4, 
which shows herring at 240 feet. 

So far as I now, television has not 
t been a' . the ac .tching 
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of fish, though it has been used with 
success for discovering just how trawls 
and nets behave when in action. This 
is likely to lead to improvements in this 
kind of gear and probably in fixed traps 
such as crab and lobster pots. Televi- 
sion, too, may revolutionize such in- 
dustries as pearling and sponge- fishing. 

And what of the location of shoals of 
fish ? The fishing fleets of tomorrow 
may well include scouting vessels 
equipped with underwater cameras. 
Trawls and nets will not be shot until 
the fish have been found. Sea fishing 
will then be a certainty, with no waste 
of time, energy or fuel. 

Since the seas cover three -quarters 
of the world's surface, oceanography 
is a vastly bigger job than geography. 
Fig. 5 shows the TV camera developed by 
the Pye Company for the Admiralty and 
now in service in the ocean survey ship 
Discovery II. Though it is regularly 
used down to depths of 1,000 feet, the 
casing has over -all dimensions of only 
some 3 x 2 feet and weighs no more 
than 7 hundredweight. The camera 
points downward and the feet at the 
bottom of the case prevent damage to 
the window. 

This camera is proving most valuable 
for examination of the sea -bed and its 
inhabitants down to the depths men- 
tioned. Other cameras for much greater 
depths are now being developed. The 
housing of the camera and the illumi- 
nation of its field of view present no 
great problems; but means have still 
to be found of making great lengths of 
multicore cable in one piece and of 
handling such cables satisfactorily at 
sea. 

It seemed, not so long ago, that there 
was little of the world left to be ex- 
plored. Now submarine television is 
offering a huge new field for explora- 
tion and discovery by giving man the 
power of seeing and of photographing 
what lies under the deep wa r of the 

s. ENp 

Courtesy Marconi W.T. Co. 

Fig. 3- Monitor and control panel. 

JANUARY. 1955 

Figs. 4 and 5- Admiralty Official Photographs: Crown copyright reserved. 

Fig. 4 -TV view of fish at 240 feet. Fig. 5- Deep - water TV camera. 
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COVER FEATURE 

PRINTED-CIRCUIT TV CHASSIS 
Containing nine printed- circuit units 
mounted on plastic strips, the Walsco 
PC -9 (shown on cover) represents a con- 
siderable departure from conventional 
TV circuitry. It is the first complete 
printed- circuit chassis. Dip soldering has 
reduced the usual 2,900 hand -soldered 
connections of a conventional TV receiver 
to only 56. Each circuit strip simply 
plugs into a vertically mounted chassis. 
Thus the repairman can replace complete 
units instead of troubleshooting them. 
The set includes remote -control tuning. 

Above - top and bottom views of the 
video i.f. amplifier strip, containing four 
6CB6's. 

Below, the chassis with all 
printed- circuit strips in place. Mounted 
on the tuner is the remote- control 
mechanism. 

Above -the chassis with all nine printed - 
circuit strips removed. Only the conven- 
tionally wired tuner and low -voltage 
powersupply are "permanently "mounted. 
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Left - the head of 
the remote - control 
unit. It contains a 
volume and on -off 
knob and a channel 
dial. The control 
and 20 feet of cable 
are standard equip- 
ment with this 
chassis. 
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COLOR TV CIRCUITS 
By KEN KLEIDON* AND PHIL STEINBERG* 

Fo mplete 15% -inch three -gun color 
receiver will be analyzed in 
this article. It is an experi- 
mental model and uses a Ray- 

theon 24 -inch monochrome chassis, con- 
verted for color by adding another 
chassis which contains only the color 
circuits plus interconnecting cables. 
Each of the color circuits has been dis- 
cussed individually in previous articles 
of this series. 

Since the r.f., i.f., audio, sync and de- 
flection circuits are almost identical for 
black- and -white and color, only the 
high -voltage rectifier and the mono- 
chrome picture tube of the black -and- 
white set were abandoned. The tuner 
is the all- continuous u.h.f.- v.h.f. type 
with automatic band switching. The 
only change required was to add a 
coupling gimmick in the plate circuit of 
the r.f. amplifier. It is merely a wire 
that varies the coupling to the converter 
to give the flatter response character- 
istics required for color. The tilt and 
valley tolerances are ± 15% with this 
gimmick as compared to about ±30% 
without it (Fig. 1). 

Fig. 2 shows the major revisions 
made in the original monochrome chas- 
sis for the color conversion. The i.f. 
strip originally had four 6CB6 stages. 
For color it was necessary to add a 
fifth i.f. stage to provide additional 
41.25 -mc i.f. sound carrier rejection, a 
wider i.f. response and about 10 db 
additional picture signal gain. 

The fifth i.f. stage amplifies the 
signal through a bridged -T filter in 
its plate circuit. This filter supplies 
25 -35 db. additional attenuation at the 
41.25 -mc i.f. sound carrier frequency 
as well as widening the i.f. response 
about 150 kc. Since the sound is taken 
off before this trap, the sound sensitivi- 

Raytheon Manufacturing Company, Tele- 
vision and Radio Division. 

VALLEY TILT 

SOUND RF 

FIX RF CARRIER --I-- 
Fig. 1- Tolerance of the color tuner. 
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ty does not suffer. The picture video 
signal is detected by the crystal in the 
plate circuit of the fifth i.f. stage. 
The picture i.f. response at the i.f. 
test point is shown in Fig. 3. 

The video information after detection 
is coupled to a 6AH6 cathode follower 
and then to a video output socket where 
the video signal is coupled by coaxial 
cable to the color chassis. 

A crystal detector, fed from the 
fourth i.f. amplifier, is used for 4.5 -mc 
sound and sync. The picture -to -sound 
ratio at the sound detector is the same 
as for a monochrome receiver and the 
response at the sound detector looks 
very nearly the same as the response 
at the picture video detector. The only 
difference is that the color subcarrier 
at 42.17 me is down the slope of the 
curve, instead of at the corner, and 
the sound detector output is negative 
while the picture video detector output 
is positive. 

The sound, after detection, is coupled 
to identically the same 4.5 -mc sound 
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Fig. 2- Addition of fifth i.f. and cathode 
follower to standard monochrome set. 
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Part VIII- Circuit tracing 
an experimental 
color TV receiver 

i.f., ratio detector and audio output 
circuits as are used for the monochrome 
receiver. Sync, a.g.c., horizontal and 
vertical oscillators, and the low- voltage 
rectifier circuits remain identical. The 
horizontal and vertical output circuits 
remain substantially the same. The only 
exceptions are the necessity of cou- 
pling horizontal voltages to the color 
chassis for convergence and deflection 
and for synchronizing the 20 -k.v. high - 
voltage supply. Vertical voltages are 
also sent through cables for vertical 
dynamic convergence and the vertical 
output transformer and yoke. 

The color chassis 

Both monochrome and chrominance 
information are fed into the color chas- 
sis (shown in the schematic on page 
66) at the video input socket. The first 
video amplifier (fia 6U8) separates the 
burst, Y channel video and chrominance 
channel video information. Both Y and 
color video information appear at the 
250 -ohm contrast control in the cath- 
ode circuit after 4.5 -mc attentuation 
through the cathode sound trap. The 
Y channel signal is passed to the second 
video amplifier and then through the 
1- microsecond delay line used to equal- 
ize the delay in the wide -band Y chan- 
nel to that in the narrow -band chromi- 
nance channel. The Y signal is then 
amplified by the third video amplifier, 
through a 3.58 -mc color subcarrier trap, 
and then applied to the matrix circuits. 
The video response of the Y channel 
is shown in Fig. 4. 

Returning to the cathode of the first 
video amplifier, the chroma signal is 
fed from the contrast contral to the 
grid of the bandpass amplifier. The 
filter in the plate circuit of this stage 
allows only the color information (color 
subcarrier at 3.6 me and its sidebands) 

41.25MC 
46DR MIN ATTEN 

Fig. 3 -The i.f. response at test point. 
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Fig. 4 -The Y channel video response. 

to pass. The over -all video sweep re- 
sponse has a 6 -db peak at 4.1 me to 
compensate for the rolloff at the cor- 
responding (41.67 -mc) i.f. The pur- 
pose is to secure over -all flat response 
of the 3.58 -mc color subcarrier and its 
sidebands to ± 600 kc. The bandpass. 
amplifier video response is shown in 
Fig. 5. Since this is a color- differ- 
ence type of receiver, the response does 
not extend as far in the lower frequency 
direction as that required for an I -Q 
type of receiver where sidebands ex- 
tend to about 1.3 me below the color 
subcarrier. The chrominance signal 
from the cathode of the second band - 
pass amplifier is then applied to the 
R - Y and B - Y demodulators. 

Returning again to the first video 
amplifier, the 3.58 -mc burst signal is 
removed from the plate by the 3.58 -mc 
burst takeoff coil. The burst signal is 
fed to the grid of the gated burst am- 
plifier. This circuit is gated -allowed to 
conduct only during the narrow burst 
interval -by a pulse , derived from a 
winding on the high -voltage transform- 
er. The burst -amplifier grid circuit, con- 
sisting of a CK706 diode, .01 and .0022- 
µf capacitors and 22,000- and 18,000- 
ohm resistors, delays the pulse so the 
burst amplifier will be gated at the 
proper time. It also clamps the pulse 
to zero volt so that during the sweep 
time the input to the burst amplifier 
will be a negative voltage sufficient to 
hold the tube cut off. It shapes the 
pulse to give sharp rise and decay times. 

After amplification by the burst am- 
plifier, the 3.58 -mc burst signal is ap- 
plied to the color phase detector through 
the center -tapped transformer. The 
frequency of the burst is compared to 
the input to the phase detector from 
the oscillator (taken from the quad - 
rature transformer primary). Any 
frequency difference creates a d.c. volt- 
age at the transformer center tap 
which is applied through a low -pass 
filter to the grid of the reactance tube 
and appears as a varying capacitance 
across the crystal oscillator. The effect 
of this action is to maintain the color 
oscillator at exactly the correct phase 
and frequency. The 3.58 -mc signal from 
the color oscillator cathode is coupled 
to the grid of the buffer amplifier which 
drives the quadrature transformer in 

Schematic of the complete color 
chassis. The various voltages 
are applied to this chassis from 

the monochrome unit. 
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Fig.5- Chrominance bandpass response. 

its plate circuit. The output from the 
primary is coupled to the suppressor 
grid of the R -Y demodulator while 
the secondary output, 900 out of phase 
with the primary, is coupled to the 
B -Y demodulator suppressor grid. 

The demodulator outputs are applied 
to the matrix amplifiers after passing 
through identical 0- 600 -kc low -pass 
filters. 

The R -Y output appearing at the 
plate of the matrix amplifier is applied 
through an 8 -uf coupling capacitor to 
the grid of the 6AH6 red amplifier. 
Since the red signal is equal to 
(R - Y) + Y, the Y signal is applied 
from the output of the third video am- 
plifier through a 1,500 -ohm 1 -watt re- 
sistor to the grid of the red amplifier. 
The blue signal is developed similarly 
at the grid of the blue amplifier. To 
obtain green, the equation G = 1.7Y - 0.5R - 0.1'7B is used and the prop- 
er proportions of red and blue are ob- 
tained by passing these signals from 
the grids of the red and blue amplifiers 
through 10,000- and 30,000 -ohm re- 
sistors, respectively, and developing the 
mixture across the matrix gain control. 
By varying this control, the proper 
amounts of the red and blue voltages 
are obtained to mix with 1..7Y applied 
to the plate of the matrix amplifier 
from the third video amplifier. The 
green signal is then applied to the grid 
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of the 6AH6 green amplifier. 
D.c. restorers are used to set proper 

color backgrounds for the video signals 
applied to the red, blue and green con- 
trol grids, pins 8, 3 and 18 of the color 
picture tube. The green and blue bright- 
ness controls vary the respective color 
grid voltage levels, while the master 
brightness control varies all three grids 
simultaneously. 

Vertical flyback voltage is applied to 
the 12ÁU7 convergence amplifier (pin 
2) across the vertical convergence am- 
plitude control which varies the am- 
plitude of this voltage. The vertical 
parabola developed across the 1 -µf 
grid capacitor is then applied to pin 
7, which also receives horizontal sweep 
voltage from the cathode at the 6CD6 
high -voltage drive tube. A horizontal 
convergence control is used to vary 
the amplitude of this voltage. The 
vertical parabola and the horizontal 
sweep voltages are then amplified si- 
multaneously and applied to the pri- 
mary of the convergence transformer. 
The horizontal sweep voltage is then 
changed to a horizontal parabola by the 
inductance of the convergence trans- 
former. The dynamic convergence volt- 
ages are applied to the convergence 
electrode (pin 13) and the focus elec- 
trode(pin 6) of the color picture tube. 
Convergence and d.c. focus voltages 
are obtained from the convergence and 
focus controls. 

The high -voltage supply is not regu- 
lated in this receiver because of the 
design which uses a 25CD6 horizontal 
output tube (in the monochrome chas- 
sis) for horizontal deflection, while the 
6CD6 is used only to develop the high 
voltage. With this arrangement, opera- 
tion is comparable to that of a regulated 
receiver. A separate 1X2 -A is used 
to develop focus high voltage. 

Two low -voltage power supplies are 
used: one, on the monochrome chassis, 
supplies all monochrome type circuits; 
the other, on the color chassis, supplies 
the color circuits, the fifth i.f. stage 
and cathode follower. TO BE CONTINUED 

COMMUNITY ANTENNA USES BIG HORN 

This horn is no doubt one of the world's 
largest television receiving antennas. It 
is 60 feet long and the dimensions of the 
mouth opening are 22 x 26 feet. It is 
used by the Muscle Shoals TV Cable Co. 
to pick up signals from channels 6 and 
13 in Birmingham and transmit the pro- 
grams to subscribers in Florence, Tus- 
cumbia, and Sheffield, Ala. The horn is 
designed to have a peak sensitivity on 
channel 13 and to cut off immediately 
below channel 6. 
The photograph was supplied to us 
through the courtesy of Jerrold Elec- 
tronics Corp., who designed and installed 
the horn. 
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From the original "La Television? . . Mais c'est 
très simple!" Translated from the Ir-rench by Fred 
Shunaman. All North American rights reserved. 
No extract may be printed without the permi,- 
sion of RAD'IO- ELECTRONICS and the author. 
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Fourteenth conversation, second half: Down 

with capacitors! direct coupling; restor- 

ing the d.c. component; the useful diode 

By E. AISBERG 

WILL -I don't dig it! Then all capacitors -and even 
parasitic capacitances, I suppose -are practically fatal to 
a good picture. Suppose we throw them all out? 

KEN- You're joking, I hope! But that's just what has 
been done -quite seriously -in "direct- coupling" hookups. 
Nothing prevents you from getting rid of the capacitor 
between the detector output and amplifier grid. Eliminating 
the capacitor between the video -amplifier plate and the 
picture tube's grid is a little harder. Without that capacitor, 
the grid finds itself at the high positive voltage of the 
video -amplifier plate circuit. 

WILL -So of course that can't be done. We know that the 
picture -tube control grid has to be more negative than its 
cathode, just the same as the grid of a little receiving triode. 

KEN- That's right. Yet there is a way of keeping the 
cathode at a higher voltage than the control grid. Take a 
look at this. All we have to do is tap it in on a bleeder across 
the low- voltage power supply. Use a potentiometer. Now 
we have this circuit, and you can see that we can put more 
or less B plus voltage on the grid by varying the pot. 
And it acts as the brightness control, too! 

WILL -Wonderful! With no capacitors to make trouble, 
everything should be smooth scanning. I never thought the 
solution would be so easy! 

KEN -Don't worry -it isn't! In fact, things get a little 
less simple -the circuit has its own defects and troubles. 
For one thing, you take a chance on the life of the picture. 

WILL -I can't see any connection! 
KEN- Suppose that -for one of the many reasons that 

make a picture tube conk out -the video tube goes dead. 
As soon as it stops drawing current, its plate voltage goes 
up because there's no longer a drop across its plate resistor. 
The voltage on the picture grid is now likely to go up almost 
as high as the cathode voltage. 

WILL -I see what would happen. The voltage on the 
control grid could go up to the low -voltage B plus. And the 
control grid- tapped to its bleeder -would be likely to be 
very little more positive. So the current goes way up, and 
before long the tube is ready for the garbage can! So I 
suppose pix -tube manufacturers might like the circuit, if 
no one else! Is there any way around that problem? 

KEN -There are complex direct -coupling circuits that 
safeguard the picture tube as well as eliminate some other 
defects of direct coupling. But there are other -and simpler 
-methods that work by bringing the video -frequency volt- 
ages back into place after they go through the coupling 
capacitor. 

A simple restoration 
WILL -Let's hear about them -at least, if they're better 

than the improved direct -coupling circuits. 
KEN -I take it that you've noticed that all our troubles 

with coupling capacitors come from the passage of electrons 
in both directions through R. It's the voltage drops these 
two -way currents produce that give us the alternately 
positive and negative voltages. 

WILL -I suppose if we could bring our electrons back to 
the right -hand capacitor plate without having them go 
through a resistor, we could cut out the positive alterna- 
tions. But I don't see any way of doing that. 

KEN -But there is a way, and it's not complicated. All 
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you have to do is shunt R with a diode that has its cathode 
connected to ground. 

WILL -Why couldn't I have thought of that! Now the 
electrons driven out of the right -hand plate can't get to 
ground except through the resistor, because they make the 
diode plate negative. But on the way back they simply go 
through the diode. Its resistance is so low in that direction 
that the voltage across it (and R) is very small. 

KEN -You make it sound very simple. In actual fact, 
the electrons that charge up capacitor C don't flow through 
R instantaneously. The job of the diode is to feed the right - 
hand plate of C enough electrons to keep the v.f. signal 
always negative, so even the whitest whites don't approach 
zero voltage. So now the right -hand plate of C is varying 
in one direction from ground potential, instead of fluctuating 
around it as an average voltage. 

WILL -Do electrons go through the diode on every scan- 
ning line? 

KEN -Not necessarily. If the voltages on succeeding 
lines have practically the same form -or more exactly, if 
they put the same number of electrons into movement - 
the diode can just charge up the capacitor and sit back. 
But if more electrons are put into circulation, the diode has 
to pass a large enough number to keep the charge up. And 
if the charges become weaker, the excess electrons flow out 
through R. So the restorer . . . 

WILL -Is that what it's called? 
KEN- Pardon me-I overlooked the introductions. The 

official title is d.c. restorer. And sometimes it's called a 
clamping tube, because it "clamps" the circuit to a given 
d.c. voltage. 

WILL -And what is this d.c. we're restoring? 
KEN -Well, it's a little bit abstract. The one- polarity 

voltage (either entirely positive or negative) we get after 
detection can be considered as the sum of two voltages. 
One of them is an alternating voltage of the form we find 
after the signal goes through a capacitor; the other a direct 
voltage (d.c. voltage, if you must!) with the right polarity 
and enough amplitude to put the alternating voltage entirely 
within the positive or negative region. 

WILL -I suppose this voltage will be just equal to the 
one I drew in dots on the graph to divide the surface of the 
v.f. signal curve from our white triangle into two equal 
parts? (See the December installment. Editor) 

KEN -Once more you're right, Will. 
WILL -You've drawn your figure for negative polarity. 

Can you show what happens in the positive case? 
KEN- Nothing easier. If you have positive -going signals, 

just turn your diode around -connect the plate to the 
ground and the cathode at the junction of C and R. 

Diode here, diode there 
WILL -Just where along the road do you have to put 

back this d.c. component? I suppose the best thing would be 
to put it at the output of the last stage, at the coupling 
to the grid or cathode of the picture tube? 

KEN- That's probably the best place to put it. Of course 
you have to take your sync voltages off first, but that's usual. 
You can also use. several restorer diodes -one after the 
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A = ß+c 

detector, one after the first v.f. stage, and so on... . 

WILL -You don't happen to own a piece of a tube factory 
that specializes in diodes, by any chance? 

KEN -Not at all, worse luck! But do you remember the 
little triangle you drew, and the signals from it? Can't 
you see that -with no diode -the a.c. signal area was 
noticeably greater than that occupied by the signals from 
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the detector, which (also because of a diode) were all of 
the same polarity? 

WILL -But why should we worry if the signals stretch out 
a little further along the voltage scale? 

KEN -Just because video amplifiers already have very 
unfavorable conditions to work under -as you learned not 
long ago -and there's no object in overloading their grids 
if we can help it. But video signal variations are usually 
pretty small, so we can dispense with our flock of diodes. 
Some sets dispense with d.c. restoration altogether, and let 
brightness values vary. Blacks come out sort of grayish, 
but it's cheaper, and the viewers don't seem to mind. 

WILL -I wonder how you should bias video -amplifier tubes 
to amplify these unsymmetrical "unipolar" signals? 

KEN -An excellent question ! There would certainly be 
very little sense in using "the center of the linear portion 
of the tube's characteristic curve" as your operating point. 
If you have negative -polarity signals, the operating point 
can be less than 1 volt negative. And if they're positive - 
going, the operating point should be at the extreme negative 
end of the linear part of the tube's curve. 

WILL --To sum up, if I take the concrete case of a receiver 
with one video amplifier and with negative -going signals 
applied to the picture tube's control grid, one diode -across 
the pix -tube grid resistor -should be enough? 

KEN -More than enough, Will. If your signals are nega- 
tive, the cathode -grid space of the picture tube can replace 
your diode. 'Way back in the days when we analyzed the 
grid -leak detector, you knew that the grid of a tube can - 
and does at times -act as the anode of a diode. In this case 
it's so connected with respect to the grid resistor and the 
signal polarity as to become its own d.c. restorer. 

WILL -And I've just been accusing you of being an agent 
for diode manufacturers . . . ! TO BE CONTINUED w 

NEW BRITISH KEYED A.G.C. CIRCUITS 
WHEN the new 147 -216 -mc Brit- 

ish TV band opened recently, 
set manufacturers immediately turned 
to superhet circuits to replace the much 
more common t.r.f. type used in the 
41 -68 -mc band. A review of new British 
TV developments in Wireless World 
describes two novel keyed a.g.c. circuits. 

The circuit in Fig. 1, used in Ultra 
receivers, is keyed at the vertical sweep 
frequency rather than the horizontal 
as is conventional here. Positive -going 
pulses developed during the vertical 
retrace period are applied to the 
cathode of diode V1 through an RC 
network (Rl, Cl, R2 and C2) so it is 
cut off during a part of the vertical 
flyback period. Amplifier V2 is normally 
biased to cutoff. A positive -going com- 
posite video signal is applied to the 
grid of V2 through a voltage divider 
consisting of R3 and the internal re- 
sistance of Vl. During the vertical 
sweep interval, V1 conducts heavily 
and appears as a very low resistance 
so the video signal on the grid of V2 
is greatly attenuated by the drop across 
R3. During this period the video signal 
is too weak to drive V2 to conduction. 

When the vertical flyback pulse cuts 
off V1, its resistance increases to many 
times R3 so almost the full amplitude 
of the video signal reaches the grid. 

of V2 and drives it to conduction. The 
vertical blanking pulses that occur dur- 
ing the retrace interval produce nega- 
tive -going pulses at the plate of V2. 
These pulses pass through diode V3 
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and develop a negative charge on the 
upper plate of C4. This voltage is used 
for a.g.c. A variable delay bias for 
V3 is adjusted with the contrast con- 
trol. A minimum negative bias for the 
controlled stages is obtained by con- 
necting the a.g.c. line to the grid of 
the horizontal output tube through R4. 

Fig. 2 shows the basic circuit of 
another unusual keyed a.g.c. system. 
It is used in the Murphy model V240A. 
Composite video is fed to the grid of 
V1 and positive -going horizontal fly- 
back pulses are fed to the plate. V1 
acts as a grid -controlled rectifier for 
the pulses on the plate. The resistor 
between plate and cathode is the load. 

FROM VERT 

OUTPUT PLATE 

FROM VIDEO DET 

Current through the tube is controlled 
by the amplitude of the sync pulses 
that occur simultaneously with the fly- 
back pulses on the plate. The operating 
point is set by the potentiometer in the 
cathode return. 

The average d.c. voltage at the plate 
of Vl is applied to the grid of V2 
through Rl. The keying pulses are 
applied to the grid through a capacitive 
voltage divider (C2 and C3) that 
lowers their amplitude. The amplifier 
conducts only when the sum of the d.c. 
and keying pulse voltages exceeds the 
cutoff bias on the cathode. The pulses 
are rectified by the diode, filtered and 
then used as a.g.c. voltage. 
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MACHINES 
MAKE 
1'V SETS 

(U /rC, %; -,. :rIelyAd', .. ,ationl 

The 30 -foot line of automatic machines 
in the photo above assembles half the 
new Admiral vertical chassis. Compari- 
son between new and old units in left 
foreground. 

TELEVISION 

The machine at left in- 
serts wire jumpers that 
connect the circuits on 
a printed- circuit board. 

1s 

Left - Personnel is not dis- 
placed: the line has so in- 
creased output that more girls 
have been hired to complete 
the final hand assembly. Right 
-All connections on one side 
of the board are soldered in a 
single dip operation. 

JANUARY, 1955 

Left - "Before" 
printed wiring. An 
old -style TV under - 
chassis. Right - 
"After" printed wir- 
ing. Greatly simpli- 
fied layout has no 
dangling parts or 
leads. 
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SIMPLE GRAPHICAL 

SOLUTION FOR 

AND FM 

TV field strength in any 
area can he quickly esti- 
mated using known con.>atants 

and two simple nomograms 

PROPAGATION PROBLEMS 

THREE common problems in wave 
propagation which face the practic- 
ing service technician are : 

How much signal can one expect 
to receive from a TV transmitter? 

What must be the minimum height of 
a receiver antenna above ground to pro- 
duce satisfactory pictures ? 

When is a high -gain array or booster 
necessary? 

These, and many similar u.h.f. or 
v.h.f. wave propagation problems may 
be easily solved by the method outlined 
here. All that is required is a pencil and 
a straightedge. No mathematics of any 
sort is needed. 

Certain pertinent information is re- 
quired. This, in general, will be: 

1. The effective radiated power of 
the station involved. 

2. The heights of the transmitting 
and receiving antennas above average 
ground (in feet). 

3. The airline distance to the trans- 
mitter (in miles). 

If this information is not known to 
the service technician, it may be ob- 
tained from Log and Call books, or 
from the TV station itself. 

The calculations are performed with 
the nomograph (Fig. 1). All the perti- 
nent information is marked off on scales 
A, B, C, D, or E. In addition, two blank 
"intermediate lines," I and II, are used. 

To illustrate the use of the nomo- 
graph, let us solve a problem of the 
type first stated, in which we are to 
find the received signal strength. Set- 
ting the problem up, we have: 

Effective radiated power (ERP) of 
transmitter 30 kilowatts. 
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Height of receiving antenna above 
ground 10 feet. 

Height of transmitting antenna above 
ground 300 feet. 

Distance between transmitter and re- 
ceiver 10 miles 

Find received power. 
1. Place one end of a straightedge 

at the proper value of effective radi- 
ated power, on scale A (30 kw). 

2. Set the straightedge so that it 
passes through the proper receiving an- 
tenna height, on scale B (10 feet). 

3. With the straightedge now bridging 
the proper points on scales A and B, 
mark the point of intersection of the 
straightedge with line I (point X on the 
nomograph). 

4. Now place the straightedge so that 
it bridges between point X on line I and 
the proper height of the transmitting 
antenna, on scale C (300 feet). 

5. Carefully mark the intersection of 
the straightedge with line II (point Y 
on the nomograph). 

6. Then find the proper transmitter - 
receiver distance (10 miles) on scale D, 
and bridge this point and point Y. Al- 
low the straightedge to project beyond 
scale D to scale E. The point of inter- 
section on scale E indicates the expected 
received power, in micro -microwatts 
(approximately 7 X 10', or 7,000 micro - 
microwatts) . 

Actually, it takes less time to run 
through a calculation than it did to read 
the above instructions. Practice will in- 
crease proficiency. 

The system operates just as well with 
any one of the aforementioned quanti- 
ties as the unknown as long as all of 

By C. F. ROCKEY 

the other quantities are known. For in- 
stance, if the transmitter ERP, height 
of transmitter antenna, distance, and 
received power are known, the minimum 
height of receiving antenna can be de- 
termined, by "working backward," so 
to speak. A few minutes of practice 
will reveal the various possibilities. 

By obtaining the received signal 
strength in power units, instead of the 
more common voltage units (microvolt 
per meter), we eliminate the frequency 
factor from the equation and increase 
the usefulness of the system. However, 
since many receivers are rated in terms 
of voltage sensitivity, a conversion 
chart is provided in Fig. 2. This chart 
enables us to transmit received signal 
power in micro -microwatts, into micro- 
volts across a 300 -ohm receiver input, 
or into decibels below 1 watt. The 
latter is most convenient where multi - 
element receiving antenna arrays are 
employed. In this case, we merely trans- 
late micro -microwatts into decibels, add 
to this figure the gain of the array ex- 
pressed as decibels relative to half -wave 
dipole, then re -enter the table to find 
microvolts. 

A final word as to the limitations and 
the accuracy of this method. There is no 
valid method of predicting signal 
strength in mountainous country, or in 
the heart of a steel- towered city. Like- 
wise, the variable nature of the atmos- 
phere itself plays hob with the finest 
calculations. But under the conditions 
in which the average TV or radio 
service technician finds himself, this 
method compares well with any now 
in use. END 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


C 1- 

TELEVISION 

3- 
5- 
10- 

3- 
5- 
10- 108 

E 

30- 
50- 
100- 10 100- 

1 U 104- 1 

500- ' 20 STEP 4 -300 1010-15i0__--- 102 1103 

1K_ i 30 ' _ - SO'_ 4_ 10- 
_ _ - STEP 6 IK- 

100 -150 I- X -1 
3K / 50 3K- - 16-2_ 

- 10 

SK // 70 5K- __ 0_3 I0K- 
/ 

100 10K- 
/ 
STEP 3 I A- EFFECTIVIE RADIATED POWER, WATTS 

50K- 
IOOK- 300 B- RECEIVING ANT. HEIGHT ABOVE AVERAGE GND 

300K- 500 C- XMITTING ANT. HEIGHT ABOVE AVERAGE GND 
500K- 

1000K -- 1K1- 
D- DISTANCE BETWEEN ANTENNAS IN MILES 

FIG 1 E -PWR RECEIVED BY A 7 DIPOLE IN NNW 

ppW -DB BELOW IW ppW iV ACROSS 300n. 

30_ 
106 - 50- 

1010-20 1010- 

I09--30 109 -_ I VOLT 

108-40 108-- 

-100,000 
107-50 10'--50 ,000 

106 60- - -- - 106. 30,000 

5 5 -10,000 
10 --70 IO 5000 

r--3000 
104-80 104-- 

103-90 - - - - - 103- 
500 

102-100 102- 
300 

-100 
10-I10 ---__ - - 

SIGNAL TOO STRONG 
OVERLOADING LIKELY TO OCCUR 

EXCELLENT TV RECEPTION 

GOOD TV RECEPTION 

EXCELLENT FM RECEPTION 

-30 USABLE TV WITH HIGH -QUALITY SET 
1 -120 BOOSTER RECOMMENDED 

_10-- SATISFACTORY FM RECEPTION 

I0- 1--130 10-1-_5 

10-2-140 10 
2T -3 

10 -3 -150 FIG 2 10 
3 

I 

JANUARY, 1955 

NO RELIABLE TV RECEPTION 

FM RECEPTION MARGINAI 

73 

www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 

NQUESTIONABLY the high - 
voltage rectifier is by far the 
most dramatic circuit in the 
television receiver. While the 

many other circuits are hard at work 
dissecting the numerous components of 
the composite video signal and rear- 
ranging them to form an intelligible 
image, it remains for the high -voltage 
rectifier to provide the finishing touch - 
that of furnishing second -anode voltage 
to give brilliance to the picture. At the 
same time, this circuit is a continuous 
source of a potentially lethal voltage 
that forces the service technician to be 
constantly on his guard. 

The generation of second -anode volt- 
age is the work of many circuits (Fig. 
1), originating with the horizontal os- 
cillator. Failure or below -par operation 
of any of these can decrease the second - 
anode voltage, with a resultant loss 
of picture or lack of brightness. While 
loss or lack of brightness can be caused 
by a defective picture tube or abnormal 
operation of any of the many circuits 
feeding the tube, we shall assume that, 
unless otherwise mentioned, all adjust- 
ments and voltages except the output 
of the high -voltage power supply are 
normal. 

When little or no brightness exists, 
the most obvious step is to measure the 
voltage between the picture -tube anode 

Fig. 1 -A typical flyback circuit. 
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cap and ground. Voltage measurements 
should be made with a high -impedance 
meter such as a v.t.v.m. and a high - 
voltage probe, and should be made both 
with and without the high voltage 
applied to the picture tube. If the 
no -load voltage is normal, it does not 
necessarily indicate a defective picture 
tube. However, it should put the tech- 
nician on guard to check for exces- 
sive second -anode current flow either 
through leakage on the surface of the 
picture tube, across the rubber high - 
voltage cap, or due to a defect in the 
picture tube. Lack of a picture does not 
necessarily mean the complete absence 
of high voltage. There can be several 
thousand volts on the second anode, 
and still not be enough for a picture. 

Many service technicians, either be- 
cause they do not have a high- voltage 
probe or simply to make a fast check, 
will place the high- voltage lead near 
the chassis and observe the arc. Though 
much has been said against this prac- 
tice, if it is done properly, no harm 
will result. Doing it properly consists 
of drawing as long an arc as possible - 
of momentary duration. Excessive arc- 
ing of this type will overload and pos- 
sibly ruin the high -voltage rectifier 
tube, flyback transformer and high - 
voltage filter resistor. If the circuit 
does not include this resistor, one of 
500,000 ohms to 1 megohm should be 
inserted in series with the high -voltage 
lead when drawing a high -voltage arc. 

If the second -anode voltage is low or 
missing, measure the high voltage at the 
filament of the high -voltage rectifier 
tube V2. If the voltage is normal here, 
the indication is an open or defective 
high- voltage filter resistor R2. This is 
very common. The resistor overheats 
and its charred particles form an ex- 
tremely high resistance, causing a 
large voltage drop across it. The over- 
all effect is to reduce the high- voltage 
output, causing an effect known as 
blooming. 

The next test point is at the plate 
of the high -voltage rectifier tube. Here 
again, for practical purposes, a meas- 
urement can be made by drawing an 
arc, using a screwdriver having a well - 
insulated handle. With the metal blade 
placed near the plate cap of V2 you 
should be able to draw a strong (about 
1 inch) a.c. high- voltage arc. This 
check should be made both with the 
cap on and with it off (especially if, 
with the cap on, no arc can be drawn). 

If the a.c. voltage on the rectifier 
plate is normal, the trouble lies some- 
where between this point and R2. Re- 
place the high -voltage rectifier tube. If 
this does not restore normal operation, 
check the filament circuit of V2 for 
continuity. If the current -limiting re- 
sistor RI in the filament circuit shows 
any signs of overheating, replace it. 
This resistor is subjected to sharp 
bursts of current and often deteriorates. 

If you suspect that the rectifier tube 
is not receiving its proper filament 
voltage, disconnect the filament wind- 
ing, replace it with a 1.5 -volt dry cell 

and observe operation under these con- 
ditions. The cell is at a high d.c. poten- 
tial and must be insulated accordingly. 

A final check of this circuit is to re- 
place the high- voltage filter capacitor. 
Low a.c. voltage on the plate of V2 is 
often caused by a defective filter capac- 
itor. If the capacitor is shorted, there 
will be no high -voltage output; if it is 
open, very little. 

If the a.c. pulse voltage on the high - 
voltage rectifier tube is low or non- 
existent, check the voltage on the plate 
of the horizontal output tube VI. Here 
again, under normal conditions, an arc 
can be drawn. Should this be the case, 
the possibility exists of a defective 
horizontal output transformer (shorted 
or open turns, or even a defective core). 

If there is no pulse voltage at the 
plate of the horizontal output tube or 
if this voltage is low, all deflection 
components will have to be checked 
since their operation determines the 
voltage on the plate of V1. A good 
start is to measure the boost voltage. 
If this is low, check the horizontal out- 
put tube and damper V3 (by replace- 
ment). If this does not help, check the 
operation of the horizontal output cir- 
cuit. Most important, measure the grid 
drive. 

If the drive voltage is normal, check 
if the bias voltage developed is O.K. 
If a scope is available, check the wave- 
form of the drive voltage- excessive 
curvature can reduce the high -voltage 
output. Should these and other measure- 
ments indicate the output stage is 
operating normally, it will then be 
necessary to return to the deflection 
circuit for further checks. 

Obviously a short circuit in or across 
the flyback secondary or the horizontal 
deflection coils reduces the inductive 
kick fed to the horizontal output tube. 
A common trouble -maker is a shorted 
width coil and balancing capacitor. 
Check also for an open circuit in the 
horizontal deflection coils. And, by all 
means, inspect the sweep- circuit fuse. 

Should there be insufficient grid drive, 
the next step is to check the horizontal 
oscillator. Measure the oscillator grid 
bias. If there is no negative bias, or 
if it is very low, the origin of the trouble 
has been found and the oscillator circuit 
must be serviced and restored to proper 
operation. 

Blooming 
This is a condition where the picture 

expands both horizontally and vertically 
far beyond its normal size. It is usually 
accompanied by low brightness and poor 
focus. This is caused by insufficient 
high voltage, usually the result of low 
emission of the high -voltage rectifier. 

Occasionally blooming occurs when 
the brightness control is advanced. 
This causes excessive second -anode cur- 
rent with a resulting large voltage drop 
across R2 and a decrease in the high - 
voltage output. Low second -anode volt- 
age will not always cause blooming. 
When the defect is in the horizontal 
sweep, deflection or damper circuits, a 
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reduction in sweep voltage accompanies 
a reduction of high voltage, with the 
net effect being poor brightness, normal 
width and some vertical stretch (de- 
pending upon the boost voltage and 
whether it is used at the plate of the 
vertical output tube). 

Barkhausen oscillations 
Last month we discussed the cause 

and effect of this condition; this month 
we will concern ourselves with its elim- 
ination. 

Since certain tubes have a greater 
tendency than others toward these 
oscillations, the first step is to replace 
the output tube. If this does not help, 
passing a magnetic field through the 
tube will often greatly reduce the 
intensity of the oscillations and some- 
times change their frequency to a point 
where the tuner will be relatively in- 
sensitive to them. This test can be 
made rapidly by placing an ion -trap 
magnet of the spring type around Vl 
and adjusting it for the elimination of 
the oscillations. 

In some cases Barkhausen oscillations 
can be eliminated by reducing the grid 
drive to Vl. In others, varying the 
width control is effective, especially 
when it is the type that varies the 
spacing of the air gap in the core of 
the flyback transformer. 

In persistent cases, insert small car- 
bon resistors in the control- and screen - 
grid circuits of the output stage. They 
should be no larger than a few hundred 
ohms, so as not to interfere with normal 
circuit voltage distribution, and should 
be directly connected to the tube socket. 

Arcing and corona 
While these terms are often used 

interchangeably, each has character- 
istics of its own. Arcing bears a sharp 
sparking or cracking noise as the high 
voltage breaks down insulation. This 
will usually cause disappearance of the 
raster or intermittent brightness. In 
most cases arcing can be spotted with- 
out too much difficulty by examination 
of the high -voltage circuitry. 

Corona can be recognized by a char- 
acteristic frying or sizzling and the 
odor of ozone. In most cases the only 
effect on the picture is dimness with 
an occasional snowlike appearance. The 
most common cause of this phenomenon 
is sharp or jagged edges. It is partic- 
ularly annoying because it is so often 
difficult-sometimes impossible -to track 
down because it is virtually invisible. 
Another cause of corona is closeness 
of a high -voltage lead to the chassis or 
some component near chassis potential. 

Where arcing occurs, it can be cor- 
rected by redressing the faulty wiring 
away from other leads and ground 
connections (including the high -voltage 
cage). Where wire insulation has 
broken down, either replace wire or 
re -dress it and apply anti -corona 
lacquer. 

Frequently arcing occurs between the 
rubber cap at the end of the second - 
anode lead and the Aquadag coating 
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on the picture tube or between the anode 
button and the coating. Where im- 
purities in the rubber cap are causing 
arcing across the cap, the entire second - 
anode lead should be replaced. Where 
the arcing is taking place across the 
tube, the area between the coating and 
the anode button should be cleaned with 
acetone or some similar solvent. 

In corona troubles, round off all sharp 
edges with solder, straighten all kinks 
in wires, use conductive cement in cases 
of poor r.f. grounding and apply corona 
dope in particularly troublesome spots. 
In humid weather there is often corona 
leakage across dusty or greasy com- 
ponents such as Cl and R2 -wipe these 
surfaces clean. 

Distorted sound 
In an Admiral chassis 20V1 the sound 

becomes distorted a short time after 
alignment despite the great care I have 
taken in aligning the tuner, i.f. amplifier 
and audio i.f. circuits. I can usually 
clear the trouble by alignment of the 
ratio detector but within a week the 
trouble returns. Suspecting the r.f. 
oscillator, I have changed almost every 
part in that circuit but still cannot 
stop what appears to be drift. I would 
appreciate any help that you can offer. 
-M. R., Miami, Fla. 

You are correct in suspecting drift, 
and from your description the distorted 
sound is the result of misalignment of 
the ratio detector transformer as a 
result of frequency drift. You can put 
an end to this trouble by connecting a 
20 -µµf N750 temperature coefficient 
ceramic capacitor in parallel with the 
180 -µµf capacitor connected across the 
secondary of the ratio detector trans- 
former. Then, realign the transformer. 

Poor resolution 
I have an RCA receiver model 

21D328 badly lacking in detail. This 
trouble appears on all channels. Check- 
ing with service notes and inspecting 
the horizontal and vertical wedges of 
my test pattern, the loss of detail 
appears both horizontally and ver- 
tically. The lack of detail came on so 
slowly over a long period of time that 
I didn't realize it until it became very 
bad. -A. M., New York, N. Y. 

Your first check should be the opera- 
tion of the focus control. Not only 
should you adjust for best focus, but 
the focus control should be able to move 
through the point of best focus. If 
optimum focus occurs at either end of 
the control range, check all components 
and voltages in the focus circuit. If the 
focus control is operating properly, 
check the video amplifier tube and the 
crystal video detector. 

Measure the resistance of all peaking 
coils -a defective unit can cause severe 
loss of picture detail. One other com- 
mon cause of this trouble is misalign- 
ment of the r.f. and i.f. circuits. 

Vertical linearity 
An Air King model 700 came in with 

a great deal of stretching at the top 

TELEVISION 

of the picture and compression at the 
bottom. Everything else in the picture 
was perfect, including vertical synchro- 
nization. I have had this set on the 
bench for a week and can honestly say 
that I have checked every component 
and voltage even remotely associated 
with the vertical oscillator and am- 
plifier. This one has really got me 
stumped. -L. B. R., Boston, Mass. 

Apparently this trouble was very 
common in this chassis for the manu- 
facturer made several production -line 
changes to correct it in later models. 
To improve the linearity of the vertical 
sweep, make the following changes: 

Fixed cathode resistor R49 in the 
vertical output tube (Fig. 2) was 
changed from 330 to 1,000 ohms. 

FROM VERT On 

I2BH7 
VERT OUTPUT 

c3sX 
.02 

.051 R43 3.iEG 
I.5MEG 

YP 
Rea 3 K /2W 

.9K 3K + 100 

Pe6,3.3K /2W 

"'voER rATH 

R49 

Fig. 2- Vertical output circuit of the 
Air King model 700 TV receiver. 

Grid resistor R43 of the vertical out- 
put tube was changed from 3.3 to 1.5 
megohms. 

A 3,300 -ohm 2 -watt resistor (R86) 
was added in series with the low end 
of the primary winding of the vertical 
output transformer. 

Coupling capacitor C35 to the ver- 
tical output tube was changed from 
.01 4 to .02 µf, 600 volts. 

Poor vertical sync 
There is a continuous.barreling that 

cannot be stopped by the vertical hold 
control. The set is a practically brand- 
new Bendix, chassis T14 -15. The hori- 
zontal sync is perfect, so I checked the 
vertical oscillator and output circuits 
for defective components but have been 
unable to come up with the answer. 
-G. R., Waco, Tex. 

It isn't always safe to assume that 
good horizontal sync action means 
proper sync clipper action. Often a 
defective component will pass the hori- 
zontal pulses at 15,750 cycles and 
seriously attenuate the lower- frequency 
60 -cycle pulses. 

However, you will do well to start 
by replacing the sync clipper and ver- 
tical oscillator tube and the vertical 
output tube. If this does not help, use 
your oscilloscope and check the wave- 
form at both ends of the capacitor that 
couples the output of the video am- 
plifier to the input of the sync limiter 
and noise gate. If the waveform ap- 
pears normal on both sides of this 
capacitor, check it at the control grid 
and cathode of the sync clipper. If the 
waveform still appears normal, check 
all components in the integrating net- 
work. END 
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List T V Station as of November 15, 1954 

Alabama 
WABT Birmingham 13 

WBRC -TV Birmingham 6 
WMSL -TV Decatur 23 
WALA -TV Mobile 10 

WCOV -TV Montgomery 20 

WSFA -TV Montgomery 12 

Alaska 
KFIA Anchorage 2 
KTVA Anchorage II 
Arizona 
KTYL -TV Mesa (Phoenix) 12 

KOOL -TV Phoenix 15 

KPHO -TV Phoenix 
KOPO -TV Tucson 13 

KVOA -TV Tucson 4 

KIVA Yuma II 

Arkansas 
KFSA -TV Fort Smith 22 
KARK -TV Little Rock 4 

KATV Pine Bluff 7 

California 
KAFY -TV Bakersfield 29 

KERO -TV Bakersfield 10 

K HSL -TV Chico 12 

KIEMTV Eureka 43 
KJEO Fresno 

24 KMJ -TV Fresno 
7 KECA -TV Los Angeles 

KHJTV Los Angeles 9 

KLAC -TV Los Angeles 13 

KNBH Los Angeles 4 

KNXT Los Angeles 2 

KTLA Los Angeles 5 

KTTV Los Angeles II 
KCCC BY-TV 

Sacramento 40 KSBW 8 
KSBW-TV Salinas 
KFSD -TV San Diego 

10 
KFSD-TV San Diego 

KPIX San Francisco 
KPIX San Francisco 
KQED San Francisco 99 

KRON -TV San Francisco 
KSAN -TV San Francisco 32 

KVEC -TV San Luis Obispo 
3 

KEYT Santa Barbara 
KOVR Stockton 

33 
KTVU Stockton 

27 
KCOK -TV Tulare 
Colorado 
KKTV Colorado Springs II 
KRDO -TV Colorado Springs ..'.I9 
KBTV Denver 

9 KFEL -TV Denver 
7 KLZ -TV Denver 
7 KOATV Denver 

KFXJ -TV Grand Junction 5 

KCSJ -TV Pueblo 
Connecticut 
WICC -TV Bridgeport 43 

WGTH -TV Hartford 18 

WKNB -TV New Britain 30 

WNHC -TV New Haven 8 

WATR -TV Waterbury 53 

Delaware 
WDEL -TV Wilmington 12 

District of Columbia 
W MAL -TV Washington 7 

WNBW Washington 4 

WTOP -TV Washington 9 

WTTG Washington 5 

Florida 
WFTLTV Fort Lauderdale 23 
WITV Fort Lauderdale 17 

WINK -TV Fort Myers II 
WJHP -TV Jacksonville 36 
WMBR -TV Jacksonville 4 
WTVJ Miami 4 
WDBOTV Orlando 6 

WINO -TV Palm Beach 5 

WJDM Panama City 7 

WSUM -TV St. Petersburg 38 
WIRKTV W. Palm Beach 21 

Georgia 
WALB -TV Albany 10 

WAGA -TV Atlanta 5 

WLWA Atlanta 8 
WQXI -TV Atlanta 36 
WSB -TV Atlanta 2 

WJBF -TV Augusta 6 

WRDW -TV Augusta 12 

WDAK -TV Columbus 28 
WRBL -TV Columbus 4 
WETV Macon 47 
WMAZTV Macon 13 

WROM -TV Rome 9 

WTOC -TV Savannah II 
Hawaii 
KGMB -TV Honolulu 9 
KONA Honolulu II 
KULA-TV Honolulu 4 

Idaho 
KIDO -TV Boise 7 

KID -TV Idaho Falls 3 

KBOI Meridian 2 

Illinois 
WBLN Bloomington 15 

WCIA Champaign 3 
WBBM -TV Chicago 2 
WBKB Chicago 7 

WGN -TV Chicago 9 
WNBQ Chicago 5 
W DAN -TV Danville 24 
WTVP Decatur 17 

WSIL -TV Harrisburg 22 
WEEK -TV Peoria 43 
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(Canadian list next month) 

WTVHTV Peoria 19 

WGEM -TV Quincy 10 

WREX -TV Rockford 13 

WTVO Rockford 39 
WHBF-TV Rock Island 4 
WICS Springfield 20 

Indiana 
WTTV Bloomington 10 

WSJV Elkhart 52 
WFIE Evansville 62 
WKJG -TV Fort Wayne 33 
WFBM -TV Indianapolis 6 

WISH -TV Indianapolis 8 
WFAMTV Lafayette 59 
WLBC -TV Muncie 49 
WSBT -TV South Bend 34 
WTHI -TV Terre Haute 10 

WI NT Waterloo -Ft. Wayne 15 

Iowa 
WOl -TV Ames 5 

KCRI -TV Cedar Rapids 9 

WMTTV Cedar Rapids 2 

WOC -TV Davenport 6 

KGTV Des Moines 17 

WHO -TV Des Moines 13 

KQTV Fort Dodge 21 

KG LO-TV Mason City 3 

KTIV Sioux City 4 
KVTV Sioux City 9 

KWWL -TV Waterloo 7 

Kansas 
KCKT Great Bend 2 

KTVH Hutchinson 12 

KOAM -TV Pittsburg 7 

WIBW -TV Topeka 13 

KAKE -TV Wichita 10 

KEDD -TV Wichita 16 

Kentucky 
WEHT Henderson 50 
WAVE -TV Louisville 3 

WHAS -TV Louisville II 
Louisiana 
KALB -TV Alexandria 5 

WAFB -TV Baton Rouge 28 
KPLCTV Lake Charles 7 

KTAG -TV Lake Charles 25 

KNOE -TV Monroe 8 
WDSU -TV New Orleans 6 

WJMR -TV New Orleans 61 

KSLA Shreveport 12 

Maine 
WABI -TV Bangor 5 

WTWO Bangor 5 

WLAM -TV Lewiston 17 

WMTW Poland Spring 8 

WCSH -TV Portland 6 

WGAN -TV Portland 3 

WPMT Portland 53 

Maryland 
WMARTV Baltimore 2 
WAAM Baltimore 13 

WBAL -TV Baltimore 11 

WBOCTV Salisbury 16 

Massachusetts 
W MGT Adams - Pittsfield .74 
WBZ -TV Boston 
WNACTV Boston 7 

WTAO -TV Cambridge 56 

WHYN -TV Holyoke 55 

WWLP Springfield 61 

WWOR -TV Worcester 14 

Michigan 
WPAG -TV Ann Arbor 20 

WNEM -TV Bay City -Saginaw 5 

WWTV Cadillac 13 

WJBK -TV Detroit 
2 WWJ -TV Detroit 

WXYZ -TV Detroit 7 

WKARTV East Lansing 60 

WOOD -TV Grand Rapids 8 

WKZO -TV Kalamazoo 3 

WILS -TV Lansing 53 

WJIM -TV Lansing 6 

WKNX -TV Saginaw 57 

WPBN -TV Traverse City 7 

Minnesota 
KMMT Austin 6 

KDAL -TV Duluth -Superior 3 

WDSM -TV Duluth -Superior 6 

KSTPTV Minneapolis -St. Paul 5 

WCCO -TV Minneapolis 4 
WTCN -TV Minneapolis 11 

KROC Rochester 10 

WMIN -TV St. Paul 11 

Mississippi 
WJTV Jackson 25 
WLBT Jackson 3 

WSLI -TV Jackson 12 

WTOK -TV Meridian II 

Missouri 
KFVS Cape Girardeau 12 

KOMU -TV Columbia 8 

KHQA -TV Hannibal 7 

KSWM -TV Joplin 12 

KCMG -TV Kansas City 5 

KMBC -TV Kansas City 9 

WDAF -TV Kansas City 4 

KDRO -TV Sedalia 6 

KTTS -TV Springfield 10 

KYTV Springfield 3 

KFEQ -TV St. Joseph 2 

K ETC St. Louis 9 

KSD -TV St. Louis 5 

KWK St. Louis 4 

WTVI St. Louis- Belleville 54 

Montana 
KOOK -TV Billings 2 

KXLFTV Butte 6 
KFBB -TV Great Falls 5 
KGVO -TV Missoula 13 

Nebraska 
KOLN -TV Lincoln 12 

KUON -TV Lincoln 12 

KMTV Omaha 6 
WOW -TV Omaha 3 

Nevada 
KHOL -TV Kearney 13 
KLASTV Las Vegas 8 
KZTV Reno 8 

New Hampshire 
WMUR -TV Manchester 9 

New Jersey 
WRTV Asbury Park 
WATV Newark 
New Mexico 
KGGM -TV Albuquerque 13 
KOAT.TV Albuquerque 7 

KOB -TV Albuquerque 4 
KSWS -TV Roswell 8 

New York 
WROW -TV Albany 41 
WNBF -TV Binghamton 12 

WBEN -TV Buffalo 4 
WBUF -TV Buffalo 17 

WGR -TV Buffalo 2 

WCNY -TV Carthage- Watertown 7 

WTVE Elmira 24 
WABC -TV New York 7 
WABD New York 5 

WCBS -TV New York 2 

WOR -TV New York 9 

WPIX New York II 
WRCA -TV New York 4 
WKNY -TV Kingston 66 
WHAM -TV Rochester 6 
WHEC -TV Rochester 10 

WVET -TV Rochester IO 

WRGB Schenectady 6 

WTRI Schenectady 35 
WHEN Syracuse 8 
WSYR -TV Syracuse 3 

WKTV Utica 13 

North Carolina 
WISE -TV Asheville 62 
W LOS -TV Asheville 13 

WAYS -TV Charlotte 36 
WBTV Charlotte 3 
WTVD Durham II 
WFMY -TV Greensboro 2 
WNCT Greenville 9 
WNAO -TV Raleigh 28 
WMFD -TV Wilmington 6 

WSJS -TV Winston -Salem 12 

WTOB -TV Winston -Salem 26 

North Dakota 
KFYRTV Bismarck 5 
WDAY -TV Fargo 6 
KCJB -TV Minot 13 

KXJB -TV Valley City 4 

Ohio 
WAKR -TV Akron 49 
WICA -TV Ashtabula 15 

WCET Cincinnati 48 
WCPO -TV Cincinnati 9 

WKRCTV Cincinnati 12 

WLWT Cincinnati 5 
WEWS Cleveland 5 
WNBK Cleveland 4 
WXEL Cleveland 9 
WBNS-TV Columbus 10 

WLWC Columbus 4 

WTVN Columbus 6 

WHIG -TV Dayton 7 
W LWD Dayton 2 
WLOK -TV Lima 73 
WSTV -TV Steubenville 9 

WSPD -TV Toledo 13 

WFMJ -TV Youngstown 73 
WKBNTV Youngstown 27 
WHIZ -TV Zanesville 50 

Oklahoma 
KTEN Ada 10 

KGEO -TV Enid 5 

KSWO -TV Lawton 7 
KTVX Muskogee 8 
KLPR -TV Oklahoma City 19 

KTVQ Oklahoma City 25 
KWTV Oklahoma City 9 
W KY -TV Oklahoma City 4 
KCEB Tulsa 23 
KOTV Tulsa 6 

KV00 -TV Tulsa 2 

Oregon 
KVAL -TV Eugene 13 

KBESTV Medford 5 

KOIN -TV Portland 6 

K PTV Portland 27 

Pennsylvania 
WFBG -TV Altoona 10 

W LEV -TV Bethlehem 51 

WGLV Easton 57 
WICU Erie 12 

WSEE Erie 35 
WCMB -TV Harrisburg 27 
WHP -TV Harrisburg 55 
WTPA Harrisburg 71 

WARD -TV Johnstown 56 
WJAC -TV Johnstown 6 

WGAL -TV Lancaster 8 

W KST -TV New Castle 45 
WCAU -TV Philadelphia 10 

WFIL -TV Philadelphia 6 

WPTZ Philadelphia 3 

WDTV Pittsburgh 2 

WENS Pittsburgh 16 
WQED Pittsburgh 12 

WEEU -TV Reading 33 
WHUM -TV Reading 61 

WARM -TV Scranton 16 
WGBI -TV Scranton 22 
WTVU Scranton 73 
WBRE -TV Wilkes- Barre. 28 
WILK -TV Wilkes -Barre 34 
WNOW -TV York 49 
WSBA -TV York 43 

Puerto Rico 
WAPA -TV San Juan 4 
WKAQ -TV San Juan 2 

Rhode Island 
WJAR -TV Providence 10 

58 WNET Providence 16 

13 South Carolina 
WAIM -TV Anderson 40 
WCSC -TV Charleston 5 

WUSN -TV Charleston 2 

WCOS -TV Columbia 25 
WIS -TV Columbia 10 

WNOK -TV Columbia 67 
WBTW Florence 8 
WFBC -TV Greenville 4 
WGVL Greenville 23 

South Dakota 
KELO -TV Sioux Falls II 
Tennessee 
WDEF -TV Chattanooga 12 

WJHL -TV Johnson City 11 

WROL -TV Knoxville 6 

WTSK Knoxville 26 
WHBQ -TV Memphis 13 

W MCT Memphis 5 

W LAC -TV Nashville 5 

WSIX -T.V Nashville 6 

WSM -TV Nashville 4 

Texas 
9 KRBC -TV Abilene 

KFDA -TV Amarillo 10 

KGNC -TV Amarillo 
7 KTBC -TV Austin 

KBMT Beaumont 31 

KVDO -TV Corpus Christi 222 

KRLD -TV Dallas 
4 W FAA -TV Dallas 
4 KROD -TV El Paso 

KTSM El Paso 9 

W BAP -TV Fort Worth 5 

KGUL -TV Galveston 11 

KG BT-TV Harlingen 4 
KPRC -TV Houston 2 

KU HT Houston 8 

KTVE Longview 32 

KCBD -TV Lubbock 
13 KDUB -TV Lubbock 
2 KMID -TV Midland 

'KTXL -TV San Angelo 8 

KGBS -TV San Antonio 5 

WOAI -TV San Antonio 
4 KCEN -TV Temple 6 

KC MC-TV Texarkana 
KLTV Tyler- Longview 

34 KANG -TV Waco 
5 KRGV -TV Weslaco 

KFDX -TV Wichita Falls 3 

KW FT-TV Wichita Falls 6 

Utah 4 KDYL -TV Salt Lake City 
KSLTV Salt Lake City 5 

KUTV Salt Lake City 2 

Virginia 24 WBTM -TV Danville 
WVEC -TV Hampton -Norfolk 

.15 WSVA -TV Harrisonburg 
13 
3 

WLVA -TV Lynchburg 
WACH -TV Newport News -Norfolk 33 

WTAR -TV Norfolk 
WTVR Richmond 6 

WSLS -TV Roanoke 10 

Vermont 
WMVT Montpelier 3 

Washington 
KVOS -TV Bellingham 12 

KING -TV Seattle 
5 
5 

K0M0 -TV Seattle 
KXLY -TV Spokane 

6 KHQ -TV Spokane 
2 KREM -TV Spokane 

12 KMO -TV Tacoma II KTNTTV Tacoma 
KIMA -TV Yakima 29 

West Virginia 
WC HS-TV Charleston 8 

WKNA -TV Charleston 
35 WJPB -TV Fairmont 

WSAZ -TV Huntington 
13 WTAP Parkersburg 
7 WTRF -TV Wheeling 

Wisconsin 
13 WEAU -TV Eau Claire 
2 WBAY -TV Greenbay 
8 WKBT La Crosse 

WHA -TV Madison 
21 WKOW -TV Madison 

WMTV Madison 33 

WMBV -TV Marinett 11 

WCAN -TV Milwaukee 25 

WOKY -TV Milwaukee 19 

WTMJ -TV Milwaukee 4 
WTVW Milwaukee 12 

WNAM -TV Neenah 42 
WSAU -TV Wausau 7 

Wyoming 
KFBC -TV Cheyenne 5 
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CHROMATIC PROBE 
TEST INSTRUMENTS FOR TV 

By ROBERT G. MIDDLETON* 

Converts sweep and marker generators for color TV testing 

6 7 

i 
8 

Fig. 1- Internal layout 

THE Simpson Chromatic Probe 
(Fig. 1) converts r.f. and i.f. sweep 
and signal generators for the video 
sweep requirements of color TV 

receiver circuits. The probe was de- 
(31 MBA 

SWEEP d 

MARNER INPUT 

I 
BEAT -FREQ 

2On 120n OUTPUT 

Fig. 2- Diagram of Chromatic Probe. 

signed for use with specific equipment, 
but with slight modifications it can be 
used with most sweep and marker gen- 
erators. Details of the modifications 
are explained at a later point in the 
article. 

Fig. 2 shows the circuit arrangement 
of the Chromatic Probe. It is essentially 
a nonlinear mixing device, which gen- 
erates an upper and a lower sideband 
when two different frequencies are ap- 
plied to its input. 

The lower sideband is a difference- 
Field Engineer, Simpson Electric Co. 

I 

150NC 

a 

1111 
Fig. 3- Response curves: a, using de- 
modulator probe; b, using low- capaci- 
tance probe. "A" is area of low -fre- 

quency attenuation. 

` O WLT 

Q VOLT 

JANUARY, 1955 

of Chromatic Probe. 

frequency sweep, for testing the video - 
frequency circuits of a color TV re- 
ceiver. To understand how the probe 
operates, consider a typical op rating 
condition in which a 160 -mc center - 
frequency signal from a sweep genera- 
tor is swept over a 5 -mc band, from 
157.5 to 162.5 mc, and in which a 157.5 - 
mc signal from a marker generator is 
mixed with the swept signal. The sig- 
nals are applied to the input of the 
Chromatic Probe. The probe modulates 
these signals and generates an upper 
and a lower sideband. The lower side - 
band sweeps from 0 to 5 mc and is the 
signal that interests the color TV tech- 
nician. It is the signal output used to 
sweep -check the Y amplifier, I, Q, 
chroma amplifier and chrominance cir- 
cuits. 

The Chromatic Probe uses three 
1N56A crystal diodes connected in par- 
allel. The reason is that the output im- 
pedance of the probe is approximately 
100 ohms, and maximum operating effi- 
ciency is obtained with a low- impedance 
modulator. When three crystal diodes 
are connected in parallel, the internal 
impedance of the equivalent generator 
is reduced to one -third, with a corre- 
sponding increase in sideband output 
voltage. 

The question may be asked why the 
output impedance is maintained at 100 
ohms instead of perhaps 5,000 ohms, 
which would be suitable for use with a 
single modulating crystal. A low- imped- 
ance output is used because the imped- 
ance of color TV receiver circuits often 
contains a large capacitive component 
which attenuates the higher- frequency 
output from the Chromatic Probe, un- 
less the output impedance is a low 
value, such as 100 ohms. 

The cable of the probe is terminated 
principally by the first 120 -ohm resistor, 
but also in part by the internal imped- 
ance of the paralleled crystal diodes 
and the output load resistor. The output 
network terminates the cable in its own 
characteristic impedance, so that stand- 
ing waves are avoided. Such waves are 

undesirable because it is difficult to 
maintain flatness of swept output when 
the standing -wave ratio varies greatly 
from unity. 

The probe is operated with an r.f. 
instead of an i.f. input. Although it can 
be operated at i.f., the output is often 
not as uniform as when operated at 
r.f. The reason for this departure from 
flatness is that i.f. sweep generators 
commonly operate on the beat principle, 
while r.f. generators do so on the pure 
fundamental output from the swept 
oscillator. The beat principle creates 
in the output from the generator addi- 
tional frequencies other than that indi- 
cated on the tuning dial. Ordinarily, 
this does not matter since the tuned 
circuits of the receiver under test will 
reject the additional frequencies. 

But consider the situation when the 
Chromatic Probe is used in the output 
circuit of a sweep generator: contain- 
ing no tuned circuits, it responds to all 
applied frequencies. When operated 
on an i.f. beat band, it is possible for 
the additional frequencies in the gen- 
erator output to cross-beat through the 
probe so as to produce a distorted out- 
put. Although this does not necessarily 
occur, it is a distinct possibility at 
certain points in the i.f. ranges. Thus, 
it is best to restrict the operation of 
the probe to input voltages from the 
r.f. bands of the generator, so that the 
operator may be certain of a flat differ- 
ence- frequency sweep- signal output 
from it. 

This difference -frequency output from 
the probe provides excellent signals for 
checking the chroma circuits in color 
TV receivers. 

Frequency characteristics 
The probe provides flat sweep output 

from 8 kc through 4.5 mc. This low -fre- 
quency limit is remarkable and far ex- 
ceeds the ability of common demodulator 
probes to handle the low- frequency 
sweep. Accordingly, a demodulator 
probe must be avoided, and the output 
from the circuit under test must be 
applied to the scope via a low- capaci- 
tance probe. 

FROM 

GENERATORS 
CHROMATIC 

PROBE 

FROM 

GENERATORS 

CHROMA 

CIRCUIT 

ß 

CHROMA 

CHROMATIC 
CIRCUIT 

PROBE 

DEMOO PROBE 

WW-CAP 
PROBE 

Fig. 4- Chromatic Probe test setups. 
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If an ordinary demodulator probe is 
used to provide a signal to the vertical 
input circuit of the scope, the response 
curve will "pinch off" at frequencies 
below 50 kc, because of the inability 
of such a probe completely to rectify 
and filter frequencies below 50 kc. 

If a low- capacitance probe is used to 
provide a signal to the vertical input 
circuit of the scope, low- frequency at- 
tenuation is eliminated. However, the 
technician usually finds the "modulated 
carrier wave" type of display some- 
what more difficult to interpret than 
the conventional response curve. The 
difference between these two is shown 
in Fig. 3. 

Output is not obtained from the 
Chromatic Probe at frequencies below 
8 kc because any two generators will 
eventually lock when tuned near the 
same frequency. The point at which 
locking occurs depends upon the amount 
of coupling between them. 

The two general test setups used with 
the probe are shown in Fig. 4. Com- 
plete low- frequency information is not 
obtained in a, because of the limitations 
in demodulator -probe response. Com- 
plete high- frequency information may 
not be obtained in b unless the vertical 
amplifier of the scope has a flat response 
equal at least to the bandwidth of the 
chroma circuit under test. Since few 
service scopes have a flat response out 
to 4.5 mc, the technician will usually 
have to make both tests to obtain com- 
plete information. 

When the scope being used does not 
have as good a frequency response as 
the circuit under test, the result is 
distortion and attenuation of the curve 
at the high- frequency end in b. But if 
the scope has full frequency response, 
either test is equally useful to determine 
the high- frequency response. 

It may not be necessary to use a low- 
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Fig. 5 -a -Ideal bandpass response. 

4 

capacitance probe, if the scope is ap- 
plied across a low- impedance circuit 
point; but the probe is essential if the 
scope is applied across a medium- or 
high- frequency circuit point. Omission 
of the low- capacitance probe in such 
case will cause substantial high -fre- 
quency attenuation. 

Certain precautions are sometimes re- 
quired in applying the Chromatic Probe 
at' the input of the circuit under test. 
If a d.c. voltage component is present, 
a blocking capacitor must be used in 
series with the probe output to avoid 
drain -off of the d.c. voltage and possible 
damage to both probe and circuit. 

Modifications 
The probe will not work unless both 

sweep and CW output are applied. Since 
many generating units provide separate 
sweep and marker CW outputs, it is 
necessary to make a suitable mixing 
arrangement before the probe can be 
used. One practical solution is to re- 
move the connector provided with the 
probe and substitute a Y connector to 
handle the output cables from the 
sweep and marker generators. Upon 
occasion, standing waves may cause 
trouble, but in most cases it is possible 
to select suitable generator frequencies 
to minimize the loss of flatness. 

The generator frequencies should also 
be pure fundamentals (not harmonic 
or beat frequencies) or unusably low 
and distorted outputs will probably 
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Fig. 5 -h -Curve using Chromatic Probe. 
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Courtesy Admiral Corp. 
Fig. 6-b-Response obtained with probe. 

plague the technician. This point re- 
quires careful consideration, since the 
marker generator may not operate on 
pure fundamentals above 60 mc, and 
delivers only harmonic output, while the 
sweep generator may not deliver pure 
fundamental output below 75 mc. 

Color applications 

There are many circuits in a color TV 
receiver that require video -frequency 
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Fig. 7 -a -Q synchronous detector curve. 
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Fig. 7 -b -Curve obtained with probe. 

amplification, as compared with the 
usual single amplifier in a monochrome 
chassis. Fig. 5 -a shows the ideal re- 
sponse of a bandpass amplifier, as found 
in the output circuit of the chrominance 
amplifier. For comparison, Fig. 5 -b 
shows an actual response curve ob- 
tained with the Chromatic Probe. 

Fig. 6 -a shows the ideal response for 
the I- channel synchronous detector; b 
shows the response obtained with the 
probe. The fuzz is caused by incom- 
plete rectification and filtering of 
the peak -to -peak high- frequency probe, 
which also attenuates the extreme low - 
frequency response. 

The frequency response of a Q syn- 
chronous detector output circuit is 
shown in Fig. 7 -a; b shows the response 
obtained with the probe. The large 
amount of unrectified and unfiltered 
fuzz is due to the use in the test of a 
different type of demodulator probe 
that uses a relatively small value of 
filter resistance in its output circuit. 
It is apparent that the appearance of 
the video display is greatly dependent 
upon probe characteristics. END 
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RAINBOW GENERATOR 

RAINBOW ANERATOR 

By WINSTON H. STARKS* 

E W instruments and techniques 
are required to service color 
television receivers- Laboratory 
research and practical testing of 

color TV in the field have proved that 
color servicing need not be any more 
complicated than monochrome receiver 
serving when the technician can mental- 
ly isolate the trouble to a given circuit 
by using his knowledge of symptoms. 
The mode] 150 Win -Tronix Rainbow 
Generator, shown in the photo, was de- 
veloped to make possible the use of new 
and simplified methods for servicing of 
color television receivers. 

The Rainbow Generator is a new kind 
of color pattern generator.. The front 
panel controls of the generator are a 
CHANNEL dial for selection of channels 
2 through 6, a RAINBOWS dial for selec- 
tion of from one to eight rainbows or 
color spectra, a FUNCTION switch for 
Winston Electronics Inc. 

JANUARY, 1455 

selection of either CHROMA (3.58 mc) 
or LUMINANCE (60 -cycle square -wave) 
modulation, and a POWER switch. A 300 - 
ohm connector at the rear of the unit 
supplies the r.f. output signal. 

Circuit analysis 

The diagram of the generator is 
shown in Fig. 1. One section of a 12AT7 
serves as an r.f. oscillator, with grid 
circuit tuning from channels 2 through 
6. The remaining section is used as a 
chroma oscillator and modulator. A 
stable grid -tuned circuit is used to 
minimize drift of the 3.58 -mc chroma 
oscillator. The tuning of the grid circuit 
(Cl and L1) produces the effect of 
phase modulation. When it is tuned to 
3.579545 mc (standard chroma sub - 
carrier frequency), the RAINBOWS dial 
will be set on 0 and CAL, the phase mod- 
ulation effect will be zero, and no colors 
will be produced. When the grid circuit 

Simplified 

color pattern 

generator 

for speedier 

color TV 

servicing 

is tuned to 3.579545 mc minus the hori- 
zontal scanning frequency (3.579545 
mc - 15.734 kc = 3.563811 mc), the 
color pattern of Fig. 2 will be produced 
on a properly aligned color receiver. 
The colors in the pattern, viewed from 
left to right, are as follows: 

I -123 °, an orange -red 
Red -103.5° (primary color) 
R -Y -90 °, dull red 
Magenta- 60.7 °, reddish -purple (sec- 

ondary color) 
Q -33 °, purple -blue 
B -Y -0 °, dull blue 
Blue- 346.9° (primary color) 
Cyan- 285.5 °, greenish -blue (second- 

ary color) 
Green -240.7 °, (primary color) 
Yellow- 166.9° (secondary color, oc- 

curs during retrace time). 
These colors are all produced simul- 

taneously by the generator. Each color 
occurs at a definite point on the color 

79 

www.americanradiohistory.com

www.americanradiohistory.com


TEST INSTRUMENTS FOR TV 

kinescope and the oscilloscope wave- 
forms. This permits accurate location 
of these colors by graphic means and 
make it possible to test and align the 
phase controls of the color receiver. 

This pattern consists of all colors 
of the NTSC system, blending from one 
to the other as in a rainbow, with each 
appearing at definite locations and 
phases. The principle by which these 
colors are produced is called linear 
phase sweep. This new concept of color 
pattern generation simplifies methods 
for test and alignment of color televi- 
sion receivers. The FUNCTION switch 
allows the chroma oscillator to operate 
when in the CHROMA position. Placing 
this switch in the LUMINANCE position 
connects the heater voltage to the 
chroma oscillator grid. This kills the 
oscillator and makes the tube operate as 
a sinewave clipper, producing a 60 -cycle 
square -wave modulation for the lumi- 
nance reference signal. The power 
supply consists of a halfwave trans- 
former, a selenium rectifier and a long 
time constant R -C filter. 

Linear phase sweep 

The NTSC color standards provide 
that all the hues of the color TV system 
may be produced by a 3.579545 -mc sub - 
carrier having a phase change from 0 

to 360 °. Therefore, if a 3.579545 -mc 
oscillator has a phase change or sweep 
from 0 to 360 °, all hues will be produced 
on the TV receiver screen. 

In the case of the Rainbow Generator, 
linear phase sweep of 0 to 360° occurs 
during the time of one horizontal line 
from the left edge of the picture to the 
right edge. One method of generating 
phase sweep is to provide a fixed -fre- 
quency oscillator with a sawtooth phase 
modulator; however, it is difficult to 
produce a linear phase sweep in this 
manner. The generator uses a much 
simpler method which actually provides 
a perfectly linear relative phase sweep. 
A phase change of from 0 to 360° 
represents a shift of one cycle since 
there are 360° in a cycle. Also, the phase 
change during one cycle is linear be- 
cause of the uniform nature of a cycle. 

One rainbow pattern is produced 
when the 3.58 -mc chroma signal is made 
to slip or lose one cycle during the time 
of one horizontal line. This produces a 
360° change in the phase of the 3.58 -mc 
signal. To slip or lose one cycle during 
each horizontal line means that the 
chroma subcarrier must run at a fre- 
quency 15.734 kc lower than the stand- 
ard 3.579545 mc, or at a frequency of 
3.563811 mc. The burst phase of 180° 
occurs off the left edge of the picture 
during burst sampling time. Since the 
burst gate of the color receiver samples 
during retrace before each horizontal 
scan, we call this burst phase. The 
phase- detector circuits see only a phase 
change of 360° during the horizontal 
sweep time because they do not respond 
to a frequency modulation or a fre- 
quency change. If the chroma oscillator 
of the Rainbow Generator runs at twice 
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the horizontal line frequency lower than 
3.579545 mc, two rainbows will be pro- 
duced on the color kinescope, and so on. 
Fig. 3 shows three rainbows. 

The importance of linear phase sweep 
to the service technician and the engi- 
neer is apparent when we realize that 
phase and matrix adjustments are 
simplified. This method of testing and 
alignment produces simple sine -wave 
curves showing the entire phase re- 
sponse at the outputs of the demodu- 
lators and the matrix networks. It is 
interesting to note the similarity of 
linear phase sweep, which permits 
simultaneous viewing of all phases in 
the form of a phase response curve, 
and the conventional frequency sweep, 
which permits viewing of i.f. and r.f. 
response curves. 

Servicing color TV 

The Rainbow Generator makes pos- 
sible color TV servicing in the home as 
well as in the shop. It provides a use- 
ful color pattern for making quick over- 
all performance checks of the color 
receiver. Here are some of its applica- 
tions : 

1. Using the color pattern presented 
on the color kinescope simplifies trouble 
diagnosis and location in the customer's 
home and aids in locating defective 
tubes in the chroma circuit by providing 
a monitor signal for "tube tapping" 
and tube replacement methods. Tubes 
are responsible for an overwhelming 
percentage of all chroma -circuit fail- 
ures. 

2. The chroma signal is useful for 
checking the performance of new color 
TV receivers when they are unpacked 
and when they are being installed in 
the purchasers' homes. 
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3. Dealers may use the generator to 
check the operating condition of their 
color receivers before the beginning of 
a scheduled color telecast. 

4. The generator may be adjusted to 
produce several rainbows (see Fig. 3) 
for showroom demonstrations of color 
TV sets. 

Trouble- shooting chroma. circuits 

Fig. 4 shows 11 patterns that may be 
used for rapid alignment of troubles in 
the chroma circuits of a color TV re- 
ceiver. Compare these with Fig. 2, 

obtained with the master phase control 
correctly adjusted. The troubles most 
likely to produce the patterns in Fig. 
4 are: 

a. Improper adjustment of the master 
phase control. 

b. Color hold control and generator 
locked in on 3.58 mc. 

c. Chroma circuits overloaded. 
d. Weave in pattern indicates exces- 

sive hum in the horizontal or 3.58 -mc 
circuits. 

e. Red missing or weak indicates 
trouble in the red matrix, amplifier or 
gun of the C -R tube. 

f. Blue weak or missing indicates 
trouble in the blue matrix, amplifier 
or gun. 

g. Green weak or missing indicates 
trouble in the green matrix, amplifier 
or gun. 

h. An R -Y color pattern that in- 
dicates defect or failure of B -Y 
demodulator. 

i. Pattern produced by B -Y de- 
modulator alone. The R -Y demodu- 
lator is defective. 

j. Reddish -orange and light -blue bars 
produced by I demodulator alone. The 
Q demodulator is defective. 

22K 

47K/1W 

470n + 
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.7K 
CAPS IN ppf UNLESS NOTED 

CHROMA OSC MODULATOR TUNING 
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T - MODULATOR COIL 

Fig. 1 -This simple circuit supplies a complete bar pattern for color TV service. 

Fig. 2 -The complete color bar pattern. 
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Fig. 3- Pattern at thrice line frequency. 
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k. Purple -blue with green bars at the 
sides produced by Q demodulator alone. 
This indicates a defective I demodulator. 

The patterns at h, i, j and k may be 
produced for verification of diagnosis 
or for demonstration by pulling the 
corresponding demodulator tube 

Color subcarrier alignment 
The 3.58 -mc subcarrier circuit can be 

aligned simply with the Rainbow Gener- 
ator and a scope capable of displaying 
a usable signal at 3.58 mc. Connect the 
generator to the receiver's antenna 
posts and set the RAINBOWS dial to cAL. 
Connect the scope to a point following 
the trap or circuit to be adjusted. Ad- 

just the variable element as described 
in the receiver manufacturer's instruc- 
tions. 

The circuits requiring adjustment at 
3.58 mc are the coils in the burst ampli- 
fier, keyer and phase detector, keyer 
and phase detector, color reference 
oscillator and reactance tube and 3.58 - 
mc traps. (In some cases, the normally 
variable element may be fixed or 
omitted, depending on the design of the 
receiver.) 

Demodulator and matrix alignment 
The linear phase sweep produced by 

the model 150 generator is ideally suited 
for fast alignment of demodulator -phase 

TEST INSTRUMENTS FOR TV 

controls. These controls consist of the 
master phase (I or R -Y demodulator 
phase) and the quadrature phase (Q 
or B -Y demodulator phase). The 
phase adjustments may be made in the 
home by observing the color pattern 
and location of colors on the kinescope 
screen. In the shop or laboratory the 
adjustments would normally be made 
by observing demodulator output curves 
on an oscilloscope. 

All matrix adjustments of either I -Q 
or R -Y B -Y systems may be made 
by using the chroma signal to set phase 
and the luminance signal to adjust for 
the correct luminance to chroma ratios 
on the C -R grids. END 

LIGHT GREEN 

BLUE 

e 

RED RED -GREEN MIX GREEN 

ED 

I 
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g 

Fig. 4- Eleven common patterns obtain- 
able with the Rainbow Generator. These 
offer valuable clues in color servicing. 
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VERSATI LE 
WIDE-BAND 

5, 

TEST INSTRUMENTS FOR TV 

The frequency range 

of this instrument 
makes it a natural 
in color TV service 

010 SCILLOSCOPE 
USED to the better types of lab- 

oratory equipment for many 
years in conjunction with my 
work, I have had unhappily to 

make do with the cheaper scopes and 
various makeshifts -a serious compro- 
mise at best -whenever the need for 
such instruments has arisen in my home 
laboratory. The rising importance of 
pulse work and color television makes 
a wide -band scope increasingly essential 
to the serious experimenter, ham and 
service technician. With the above in 
mind and with a wary eye on prices of 
equivalent equipment, I arrived at the 
alternative of either doing without the 
necessary oscilloscope or designing one 
that would outperform all but the most 
expensive and would hold its own with 
these. 

After considerable thought I decided 
on the following specifications: 

1. Tube diameter at least 5 inches. 
2. Vertical response to at least 5 mc 

and usable to 8 or 10 mc. 
3. High vertical sensitivity. At least 

1/2 -inch deflection with .01 -volt in- 
put. 

4. Excellent low- frequency response 
and minimum phase shift. 

5. Triggered sweep for viewing ran- 
dom phenomena. 

6. Horizontal amplifier flat to at least 
500 kc. 

7. Compact, simple, trouble -free cir- 
cuitry. No trick circuits. 

8. Inexpensive as compared to an 
equivalent commercial piece. 

9. All functions controllable from the 
front panel with a minimum num- 
ber and complexity of controls. 

10. Unit construction for simplicity in 
wiring and versatility in changing 
units, for ease of servicing and any 
possible future redesign or modifi- 
cation. 

11. An accurate, quick, easy -to -read, 
built -in peak -to -peak voltage cali- 
brator. 

12. Professional appearance. 

JANUARY, 1955 

By HUGH HERRING 

The scope to be described is the result 
of 11 months of experimentation and 
rebuilding. Although nothing new or 
radically different is claimed or as- 
sumed, the over -all passband and ex- 
treme linearity of the finished instru- 
ment make it a "must" project for 
every serious ham, experimenter and 
service technician. The price of a com- 
mercial equivalent is well above $600. 
The following is a summary of the elec- 
trical specifications of the completed 
oscilloscope: 

VERTICAL AMPLIFIER: 
Frequency response: 

± 14 db to 5 me 
- 21/2 db at 6.5 mc - 5 db at 7 mc 
80% down at 11.5 mc 
Usable to 12 me 

Sensitivity : 2.5 -inch deflection with 
0.5 volt peak -to -peak input 

Square -wave response: 
1. No measurable tilt or overshoot 

from 20 cycles to 9 kc 
2. Rise time less than 1.25 microsec- 

onds up to 110 kc 
Impedance: (Input) Direct, without 

input cable measures 1.2 megohms in 
parallel with 38 µµf 

Maximum input voltage: Not to ex- 
ceed 600 volts peak to peak. 

HORIZONTAL AMPLIFIER: 
Frequency response: Flat to within 

5% to 1.3 me 

No special tools are needed to build 
this unit, but a scope is useful for check- 
ing the functions of the various units 
as they are completed. Also, if the full 
capabilities of the instrument are to be 
realized, a sweep generator and an oscil- 
loscope must be used to adjust the 
peaking coils and trimmer capacitors 
in the horizontal and vertical attenu- 
ators. 

For ease of construction and future 
versatility the scope was designed and 

built from separate units on small metal 
subchassis cut from 1 /16 -inch aluminum 
sheet. Upon completion of each sub- 
assembly it was checked out both physi- 
cally and for proper electrical function- 
ing before installation on the main 
chassis. 

The circuitry of the completed oscil- 
loscope (Fig. 1) is rather simple, and 
no wiring difficulties should arise if the 
unit construction is closely followed. 
Because fundamental circuits are used 
throughout, the instrument is not at 
all touchy in operation. Also, by stick- 
ing to tried and proven circuitry, long 
and trouble -free operational life may be 
expected. 

Sync and horizontal sweep 
The Potter oscillator is used as a 

sweep generator because it is much 
more flexible and is capable of synchro- 
nizing with a much higher frequency 
with more reliability and linearity than 
the more conventional gas tube. The 
sweep will run recurrently or triggered, 
as desired. The frequency of the sweep 
generator (time -base oscillator) is con- 
trolled by a 6- position (TIME osc) range 
switch and a continuously variable 
TIME OSC FINE control. The oscillator 
can be stabilized by positive sync pulses 
from an outside source connected to the 
SYNC AND HORIZ IN terminals on the 
front panel. Beginning with range 1, 
the approximate frequency ranges are: 
22 -150, 150 -600, 600 -2,500 cycles, 2.5- 
17, 17-60 and 60 -225 kc. 

Synchronizing voltages are amplified 
before being applied to the sweep oscil- 
lator to insure more' stable operation. 
The sync circuit uses a 12AU7. One 
section, the sync amplifier, gives the 
desired gain for triggering purposes, 
while the other half (sync phase ampli- 
fier) gives a change in polarity by 
connection to the plate and the cathode 
through a specially constructed poten- 
tiometer. Two operating levels are set 
by use of two clamp circuits. One clamp 
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Front view of the wide -band scope. Note screened vents on side of wooden cabinet. 
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diode prevents the voltage on the grid 
of the 6ÁG5 from swinging much below 
130, whi,e in the sawtooth position the 
other clamp diode prevents the grid 
voltage from swinging much below - 2. 

The horizontal amplifier is a 3 -tube 
circuit. Half of a 12ÁU7 is a simple 
cathode -follower isolation amplifier that 
drives two 6AG7 tubes in push -pull. The 
other half is a diode- connected bias 
clamp that keeps the output 6AG7's 
operating over the linear part of their 
curves. 

The horizontal attenuator and sync 
selector switching arrangement is ex- 
actly what the name implies. In posi- 
tions 100, 10 and 1 the horizontal input 
is attenuated (and also frequency- 
compensated) by 100, 10 and 1. In the 
internal position, the synchronizing 
pulse or voltage is obtained from the 
first section of the vertical amplifier. In 
the LINE position a 60 -cycle voltage is 

selected and its phase controlled by the 
built -in phase -shifting network con- 
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sisting of Rl, R2, R3 and Cl, C2, C3. 
Horizontal attenuation is controlled by 
a step attenuator and a potentiometer 
in the cathode leg of the isolation 
amplifier. 

The sweep output terminals on the 
front panel are another important 
feature of this instrument. With the 
sweep oscillator set for triggered or 

recurrent sweep, the sweep voltage is 
also available at the terminals for 
triggering or synchonizing external 
auxiliary equipment. 

Vertical deflection circuit 
The vertical amplifier circuit is a 3- 

stage affair with push -pull output. The 
input stage is a 6AC7 cathode follower 
feeding a series -peaked 6AC7 driver 
for the push -pull 6AG7's. 

The vertical attenuator is in two 
sections. The fine control is a potentiom- 
eter between the 6AC7 amplifiers. A 
frequency- compensated step attenuator 
is in the input circuit. The switch 
marked CALIBRATE -USE at the vertical 
input terminal is for comparing the 
voltage under observation with the self - 
contained calibrating voltage. 

The accuracy of the calibrating source 
can be better than that obtained with 
1% resistors if you take care in its 
calibration. The calibrating voltage is 
obtained from Tl, any small transform- 
er delivering approximately 225 volts at 
20 to 30 ma. The voltage divider uses 
adjustable wirewound power resistors. 
Large wattages are used because their 
physical size makes minute adjustments 
easier. Take care in the adjustment and 
the accuracy will be better than 1% 
and as good as the calibrating source 
used. 

The power supply is fully conven- 
tional and self -explanatory. No prob- 
lems should be encountered in its con- 
struction. (Continued on page 86) 

Ports for oscilloscope (Fig. 1) 
Resistors: (Composition) I -33, 1 -250, I- 1,200, 

I- 5,600, 1- 8,200, 1- 39,000, 1- 68,000, 1- 110,000, 

1- 200,000, 1- 470,000, 1- 820,000, 1- 900,000 ohms; 
7 -I, 1 -1.2, 1 -1.5, 5-3.9, 1-8.2 megohms, 1/2 watt; 
I -12, 1 -15, 1 -30, 5-ß47, 1-56, 2 -120, 3 -150, 
1-270, 1- 1,000, 4- 10,000, 1- 12,000, 1- 15,000, 1- 
33,000, 3- 39,000, 2- 47,000, 1- 56,000, 3- 100,000, 

4- 330,000, 1- 390,000, 2 -470,000 ohms, 3-1.5, 3-3.3 
megohms, I watt; I- -170, I -560, I- 1,000, I- 1,200, 

4- 2,200, 3 -5,600, 1- 6,800, 1- 15,000, 1 -68,000, 
I- 100,000 ohms, 2 watts. (Wirewound) 2 -7,500 
ohms, 5 wafts, noninductive; 1 -50 ohms, adjustable, 
I- 7,500, 1- 20,000 ohms, 10 watts; 1-500, I -8,000 
ohms adjustable, 50 watts. (Potentiometers) l -500, 
1- 4,óO0, 1- 5,000, 1- 100,000, 1- 200,000, 1- 300,000 

ohms; 2 -1 megohm; 2 -dual 2.5 megohms, I -dual 
100,000 ohms and I megohm, composition; I -5,000 
ohms, 25 watts (Ohmite type H or equivalent). 
Capacitors: (Mica) 1-56, 1-68, 2 -150, l -300, 

1 -390 µpf; 1- .0012, I- .0015, 2- .0027, I -.0075 pf, 
500 volts. (Paper) 1 -.05, 7 -0.1, 4 -0.25, 2-0.5, 
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Fig. 2- Diagram of the power supplies. 

2 -1.0 pf, 600 volts, tubular; 2 -.02, 2-0.1, 1 -0.25, 
3-0.5, I-4.0 pf, 400 volts, tubular where avail- 
able; 1-0.1 pf, 200 volts, tubular, 1 -1.0 pi, 200 

volts, bathtub. (Oil -filled paper) I -.02, 1-0.1 pf, 
2,000 volts. (Ceramic trimmers) 6-7 -45 µµf. (Elec- 
trolytic) 3 -20 pi, 450 volts; 2 -10, I -15, 1 -20 pf, 
350 volts; 1-50 pf, 150 volts; I -10, 1-500 pi, 50 
volts. 
Switches (Rotary): I- s.p.s.t.; 2 -2 gangs, 2 cir- 
cuits, 5 positions; 1 -I gang, I circuit, II positions, 
adjustable stop; 1-4 gangs, 8 circuits, 5 positions, 
adjustable stop; I -3 gangs, 3 circuits, II positions, 
adjustable stop. (Toggle) I- s.p.s.t. 
Sockets: 6- octal; 4- miniature, 7 pins; 2- minia- 
ture, 9 pins; I- medium -shell 12 -pin diheptal. 
Tubes: 2- 12AU7, 2 -6AL5, 1 -6AU6, 4 -6AG7, 
2 -6AC7, 1 -6AL5, I- 5CPI -A. 
Transformers: I -power transformer, 225 -250 volts 
c.t. @ 20-30 ma; l- filament transformer, 12 volts 
@ 600 ma or more. 
Mime!! : Automobile ignition wire, 600 -volt- 
test rubber -covered wire, hookup wire, assorted tie 
posts, terminal strips, Micarta or fiberboard for 
terminal boards, terminals or small brass screws and 
bolts for terminal boards; I- chassis 17 x 13 x 3 

inches, I- chassis 17 x 6 x 3 inches, aluminum for 
panel and subchassis, knobs, shield for 5CPI. 

Ports for power supply (Fig. 2) 
Resistors: 1 -270, I- 1,500, I- 4,700, 1- 5,300, I- 
33,000, 1 -47,000, 1- 68,000, 2- 470,000 ohms, 1 watt; 
1-850, l- 2,200, I- 33,000 ohms, 2 watts; l -5,000 
ohms, 5 watts; 1- 1,500, I -2,000 ohms, 10 watts. 
Capacitors: (Electrolytic) 2-40, I -10 pi, 450 volts; 
2 -10 pi, 350 volts; 1 -10, 2 -15 pf, 250 volts. (Oil - 
filled paper) 2-0.2 pf. 
Miscellaneous: I -power transformer, 750 volts c. t. 
@ 250 ma, 6.3 volts @ 6 amps, 5 volts @ 3 amps 
(Stancor P -8171 or equivalent); I- high -voltage 
transformer, 1,300 -1,500 volts @ 5 ma, 6.3 volts @ 
I amp, 2.5 volts @ 2 amps, I- filter choke, 6 henries, 
275 ma; 1- 5U4 -G, 1-6AL5, l- 2X2 -A, 1-003 or 
VRI50; 2 -octal sockets; 1-4 -prong high -voltage 
socket for 2X2 -A, I -7 -pin miniature socket; I -pilot 
lamp with jeweled assembly. 

Peaking -coil data 
L1 -25 turns No. 32 enameled wire close -wound 

on CTC L53 form. 
L2 and L3 -38 turns No. 36 enameled wire close - 

wound on XR -50 form. 
L4 and L5 -46 turns No. 36 enameled wire close - 

wound on XR -50 form. 
1.6 and L7-67 turns No. 36 enameled wire close - 

wound on XR -50 form. 
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Thi= is the new 
Spr ryberry Training 
Television receiver, 

' burr and test eS4' 
Ilion: for 

sera :lion v New Equipment! New Lessons! Enlarged Course! 
SPRAYBERRY PRACTICAL TRAINING IN 

RADIO -TELEVISION 
3 NO OBLIGATION TRAINING PLANS 

You have NO MONTHLY PAYMENT CONTRACT to sign 
... pay for this outstanding training as you learn! 

These photos show or ly a small part of 
the training equipment I send my students. 

build the n- 
bevy Tester ... In- 
Suit -eh inMill lu mm 
reniions plus output 
and condenser and r- 
__. tion selector. 

The complete facts are so big and so important to any man seeking 
training in Radio -Television that I urge you to snail the coupon be- 
low at once for my big all -new Lfi page FREE CATALOG and 
FREE Sample Lesson. Get the full story of this remarkable new 

Frank L Sprayberry and up- to-the -second Training Plan. You'll read about my 3 NO 
President, Sp- aybery OBLIGATION PLANS or "packag:sii unit" instruction for both 
Academy of Radio beginners and the experienced Horn. You'll learn how I can now 

prepare you in as little as 10 MONTHS to take your place in this fast moving big money 
industry as a Tra_ned Radio -Television Technician. You II see that you take no risk in 
enrolling for my Training because you I)0 NOT SIGN A BINDING TIME PAYMENT 
CONTRACT. I have been training successful Radio-TV technicians for ?h years ... I can 

prepare 'ou, Too, to get into your own profitable Service Shop or a good paying job, 
even if you have no knowledge of Radio- Tilet"i-iun. flail the ennpun ... I rush full 
informat on FREE and without obligation. (No will call.) 

NEWEST 

DEVELOPMENTS 

Your training coy. 
ers U H F, Color 
Television, F M, 

Oscilloscope 
Servicing, High 
Fidelity Sound 
and Transistors. 

c t t wave 
and broadcast superhet radio receiver 

trstru ¡ce. 

PRACTICE AND TRAIN AT HOME 
WITH 25 NEW KITS OF EQUIPMENT 
You get valuable practical experience in construction. test- 
ing and shop practice. You build a powerful 2 band superhet 
radio, the all -new IS range Sprayberry multitester, the new 
Sprayberry- Training Television receiver, signal generator, 
signal tracer and many other projects. All equipment la 
yours to use and keep ... and you have practically every- 
thing needed to set up a Radio- Television Service Shop. 

All your training is IN YOUR HOME in spare hours. 
Keep on with your present Job and income while learning. 
I help you earn extra apare time money while you learn. It 
you expect to be in the armed forces later, there is no better 
preparation than practical Sprayberry Radio -Television 
training. Rush coupon below for all the facts -FREE/ 

SPRAYBERRY ACADEMY OF RADIO 
11L NORTH CANAL STREET, DEPT. 20 -T, CHICAGO 6, ILLINOIS 

ï 

CATALOG AND 

SAMPLE LESSON 
Rush coupon for my catalog 
"How to Make Money in 
Radio -Television ". PLUS an 

actual sample Sprayberry 
Lesson without obligation -ALL 
FREE. Mail coupon NOW! 

JANUARY, I 955 

S3RAYBERRY ACADEMY OF RADIO MAIL THIS COUPON FOR FREE 

Dept. 20-T, 111 N. Canal St., Chicago 6, III. FACTS AND SAMPLE LESSON 

Please rush all information on your ALL -NEW Radio-Television Train- 
ing Plan. I understand this does not obligate me and that no sales - 
mmn will call upon me. Include New Catalog and Sample Lesson FREE. 

Name- Age 

A Idress 

C ty Zone State 

85 

www.americanradiohistory.com

www.americanradiohistory.com


TEST INSTRUMENTS FOR TV 

Under -chassis view of the scope. Note the short leac.s, 
cabling and generous use of tie points. Photo at right 
shows layout of chassis and positions of major parts. 

The schematic is broken by section 
lines into individual units. By building 
and following the unit construction 
method, the wiring and interconnecting 
cabling is much easier to see at a glance. 
Also, any trouble shooting can be done 
before final installation. The instrument 
is actually made up of two main chassis 
that are bolted together at the com- 
pletion of the wiring sequences. The two 
power supplies, the high -voltage and 
low- voltage and bias supplies, are built 
on a 17 x 6 x 3 -inch aluminum chassis. 
The high -voltage transformer ( Fig. 2) 
was obtained on the surplus market, 
but any commercial equivalent will do 

as well. 
It might do well to mention parts 

substitutions at this point. Parts substi- 
tutions are permissible, the only critical 
components being in the vertical ampli- 
fier and the frequency- determining ca- 
pacitors in the sweep frequency sections. 
Of course, voltage and current ratings 
must be observed and adhered to and 
adequate insulation insured as the high 
potentials used for the second anode of 
the cathode -ray tube are extremely 
DANGEROUS. 

The main chassis is aluminum and 
measures 17 x 13 x 3 inches. Three f- 
inch or larger holes are punched in each 
chassis in such a manner that they will 
line up when the two are bolted to- 
gether. These holes are provided for the 
purpose of assuring adequate insulation 
for the high -voltage, 117 -volt a.c. and 
the filament wiring, which must pass 
from one unit to the other. Before the 

86 

VERT AAWPL SUBCHASSIS 

SWEEP 
SUBCHASSIS 

HORIZ 
AMPL SUB- 
CHASSIS 

V10 

V12 

6ALS 
BIAS 
RECT 

units are bolted together the various 
rectangular cutouts are laid out and 
sawed out to size so that they will ac- 
commodate the various subassemblies 
when they are complete. One word of 
caution at this point! First build up 
and check the complete power -supply 
chassis and see that its circuits are 
functioning correctly. By doing this, the 
proper operating voltages may be easily 
obtained for checking the various sub- 
assemblies as they are completed. 

The vertical amplifier is built as com- 
pactly as is feasible, as are all of the 
subassemblies. This gives more room 
on the main chassis for interconnecting 
wiring, ease of servicing and any future 
changes or alterations. The vertical 
amplifier is built on a 1/16 -inch alumi- 
num sheet measuring 51/z x 91/2 inches. 
The layout can be clearly seen from the 
photographs (the left side of the top - 
view photo and right side of the under - 
chassis view) and should be followed 
as accurately as possible so as to ap- 
proximate closely the distributed capac- 
itances of the parts and wiring. This 
is of paramount importance if the pass - 
band of the original unit is to be ob- 
tained with the information and in- 
structions given. Any radical departure 
from the layout of parts and lead dress 
will very likely cause undue trouble in 
obtaining a flat response at 6 or 7 mc. 
After completion of the wiring short out 
the peaking coils temporarily and check 
the unit for proper functioning. 

The sweep circuit should be built 
next. The small subchassis is 4 x 6 

inches. Direct, rigid leads must be used. 
Be generous in using tie points and 
terminals. This makes for ease of 
wiring, less underchassis confusion and 
more rigid construction. When the oscil- 
lator is finished, check its waveform 
with a scope. 

Next, build the horizontal amplifier 
on a 4 x 7 inch chassis using rigid and 
direct leads. When completed and oper- 
ating correctly, it can be laid aside 
until the rest of the subassemblies are 
completed. 

The horizontal and vertical attenu- 
ator switching assemblies and the 
coarse frequency control are next. All 
of the components are wired directly 
onto the switches themselves. This 
method of construction can be seen 
clearly in the top -view photo. There is 
nothing complicated in this phase of the 
work and no trouble will be experienced 
even by an, inexperienced builder. 

The next step in construction is mak- 
ing the terminal boards and assemblies 
for holding the focus, centering, inten- 
sity and astigmatism controls. These 
boards, made from either bakelite or 
fiberboard, also hold the high -voltage 
bleeder and voltage- divider networks. I 
used 1/a -inch thick Micarta boards. Two 
of these are 3 x 6 inches, one is 3 x 5 
inches and one is 3 inches square. The 
smallest holds the high -voltage resist- 
ance- divider network. The terminal 
boards are mounted on the front panel 
with 21/2 -inch brass spacers. The bril- 
liance, focus, horizontal and vertical 
centering and astigmatism control po- 
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PRINTED CIRCUITS 
the many tremendous im- 

provements 
of 1955 Heath- 

provements in the 
f an etched metal ^- 

process 
ots is 

printed 
use 

circuit board. Printed 

will used in Heathkits 

whenever 
construc- 

tion 
n they will 

simplification, 
performance 

fio 
themselves to 

instrumenta, sign. Now for the first *---4--.413-1 
instrument i 

instrument 
offers 

time a kit mates of modem printed 
the advantages 

first time considera- circuit instrument construction 

nique. For the 
given toward reducing 

f 

assembly time. time Also this is the 
kit a anted circuit boards 

have 
time that P 

Heathkit, a vol me 
have been hand soldered °n a volume 

basis. Offered only by r 
pioneer and leader in kit instrument 

design. 

New 6A1.5 full wave recti- fier in AC input circuit per- mits full scale peak -to -peak measurements, Seven ranges - upper limits 4000 volts peak -to -peak. Just the thing you TV servi men have needed in k- 
ce- 

ing TV circuit voltage checks. Precision resistor voltage divider limits AC HMS level to 150 volts. Prevents overloading the rectifier -extends upper limit AC RMS ranges to 1500 ,.-,,+., -f tests meter 
urther pro 

against AC flash 
over for 

arcing. Another deer or 
example of continuing Heathkit design leadership in the kit instrument field. 

New 1955 Heath- 
his feature com- 
plete panel rede- 
sign. Sharp whin 
lettering applied t, 
the beautiful char- 
coal gray panels, £ 

provide a new high 
in readability. 
Lettering is easy- 

n 
to-read open styl, 
and panel calibra- 3 

tions are vividly 
clear against the 
pleasing soft gray background. New knobs 
of exclusive Heathkit design. 

The new 3' Scope is a "nat- 
ural" for the well rounded line 
of Heathkit i nstruments. Sma I I 

in size, 11 %" deep, 6' /z" wide, 
9!'z" high, yet big in perform- 
ance. Just think pf the value. 
an Oscilloscope for 829.50. 
Brilliant intensity. sharp foc- 
using, wide positioning range. 
An ideal portable Scope for the 
TV serviceman -a second shop 
scope- modulation monitor 
for you hams (deflection plate 

terminals in rear of cabinet). 
Performance to spare for all 

general scope applications. See spec ficitions 
on following page. 

SCOPE 
SWEEP 

CIRCUIT 
KC 

10 CYCLES 
500 

New I051Ó Model wide fre- 
tures a new 

range sweep ea 
covering 

1ycls 

500,000 cycles. TM 

cfiovve 
tui alay 

vaila in 
ding 

sweep rangea and zs the 
times greater than range 

usually (available. Excel - 
y charac- 

lent ctually less 

thant20 %n at 500 KC. 

Use of the free running 

Heath circuit 
óf stabiì ta 

gin larger mar hi h in Heath - 
and 

gear 

performance. kit Scope Pe 

New styling and color- 
ing is responsible for 

tremendous improve- 
ment in Heathkit ap- 

pearance. The new in- 
strument panel color 

combination is high 
definition white letter- 
ing in a soft charcoal 
gray panel. Cabinet 
color is a lighter feather 
gray. The satin gold 
baked enamel cabinet 
for the WA -P2 Pream- 
plifier is further indicative of 

g trend in Heathkitfstyling i 

P O vR 
ESS E 

EXPANSI featurutstandin ON 
pro 

are pche I SSrX ernents 

Ffe grew cheyentative eathkit 
Long 

aracteriz °f the 
g ran Panto ert b 

newekit ee n° ng au gPwdl Poo 

.v 

already Flea t ,urt _x f 

kittgatest se aunty thé k,tvhich 
I9551inhe vatof e eetr °ü y 
additional are ona in c 

rePr the sled for 
rele 

ew m 1 
ta five of yeah 

aye f hi the se 
g 

SEE THE 'INSTRUMENTS °-- 
ON THE FOLLOWING PAGES 
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qeettgeet 
ELECTRONIC 

SWITCH 
KIT 

lndly (l0 rolB. p° 
The basic function of the Heathkit s ¿ion iceánç9 Electronic Switch Kit is to permit 

c a l aóónfoe simultaneous oscilloscope observa- lre4uency 
tion of two separate traces which 
can be either separated or super- r 
imposed for individual study. This .7444y0,.,_ 
is accomplished through the use of n1e °e ¿o wó" o 
two individually controlled inputs °¿ ° kl h us4ret,, 
working through amplifier, multi- otbet.i eó or 
vibrator, and blocking stages. The e7°/ñ - 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it appears at both the input and output 
stages of an amplifier. 
APPLICATIONS 
An Electronic Switch has many applicatións to increase 
the over -all operating versatility of your oscilloscope. 
It can be used to check amplifier distortion -audio 
crossover networks -phase inverter circuits -to measure phase shift- special 
waveform study, etc. The instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
an additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit. 

ea/44e 
VOLTAGE CALIBRATOR 

KIT 
MODEL VC -2 I 

I An oscilloscope accessory, the 342 Low 
5 O Capacity Probe permits observation of 

complex TV waveforms without dis- 
tortion. An adjustable trimmer pro- 
vides proper matching to any conven- 

5hpg. Wt. 4 lbs. - t ional scope input circuit. Excellent for 
high frequency, high impedance, or 
broad bandwidth circuits. The attenu- 
ation ratio can be varied to meet in- 
dividual requirements. 

rCCtltleGt 
L O W C A P A C I T Y 

PROBE KIT 
No. 342 

s35ó 
Shpg. Wt. 1 Ib. 

Another useful oscilloscope 
accessory particularly in circuit develop- 
ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak -to -peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak -to -peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations. 
FEATURES: 
To off -set line voltage supply irregularities, 
the instrument features a voltage regulator 
tube. A convenient "signal" position on the 
panel switch by- passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 
test leads. 
RANGES: 
With the Heathkit Volt- 
age Calibrator it is pos- 
sible to measure all types 
of complex waveforms 
within a voltage range of 
.01 to 100 volts peak -to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through com- 
bination use of test equip - 

nt. 

SCOPE DEMODULATOR 

PROBE KIT 
No. 337 -C 

35 
Shpg. Wt. 1 Ib. 

Extend the usefulness of your oscil- 
loscope by observing modulation 
envelopes of RF or IF carriers 
found in TV and radio receivers. 
The Heathkit Demodulator Probe 
will be helpful in alignment work. 
as a gain analyzer and a signal 
tracer. Easy construction with the 
new modern printed circuit board. 
Voltage limits are 30 volts RMS 

and 500 volts D.C. 

HEATH company 
BENTON HARBOR 20, 

MICHIGAN 
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tentiometers are on the 3 x 6 -inch 
boards with an eye toward ease of wir- 
ing and panel symmetry. The rest of 
the components are mounted around the 
controls. I used regular commercial 
terminals riveted to the boards for 
mounting the various components. How- 
ever, you can use small 4 -40 brass 
screws and nuts as terminals and solder 
to these. Again the need for rigid and 
neat workmanship cannot be over- 
emphasized, as the insulation value has 
to be very good due to the 2,600 volts 
present on and around the terminal 
boards and the voltage- divider network. 

At this point it is safe to assume that 
all of the individual subassemblies are 
checked and functioning properly. The 
extra work of hooking up each indi- 
vidual assembly to the power supply 
and checking it may seem unnecessary; 
however, the time spent in checking and 
removing any faults which may be pres- 
ent will save a great amount of time 
and unnecessary work in tracking down 
the faulty section after the completed 
scope is assembled. Also this method 
allows the builder to become familiar 
with the functioning of the individual 
circuitry and thus enables him to better 
understand and use the finished product. 

The 3 x 5 -inch terminal board as 
seen in the left side of the top -view 
photo is for direct connection to the de- 
flection plates. The deflection plate leads 
are brought to connectors in the top 
row and the peaking coils to corre- 
sponding connectors in the bottom row. 
In normal use wire jumpers, as shown 
in the photo, connect the amplifiers to 
their respective deflection plates. The 
jumpers are removed for direct con- 
nection to the plates. The terminal 
board is secured to the chassis with two 
brass brackets or angles as shown. 

The SYNC POLARITY control should 
now be made up. This potentiometer 
differs from the conventional in that 
its midpoint is grounded. No commer- 
cial equivalent could be found so one 
was made from a Mallory 2 -watt wire - 
wound potentiometer. After prying off 
the back, the center was found with an 
ohmmeter, and a drop or two of solder 
was flowed in, making contact with the 
center of the resistance wire and the 
metal case. This automatically grounds 
the resistance to the case which in turn 
is grounded when the control is in- 
stalled on the metal front panel. 

The front panel is made from 3/16 - 
or 1/4 -inch aluminum or durai stock 
measuring 14 x 19 inches. All mount- 
ing holes were laid out and then drilled 
to size. The large circular opening for 
the 5CP1 -A scope tube was scribed with 
dividers and cut out with a fine -tooth 
wood -cutting blade in a jig saw. 

When the panel was drilled and cut, 
it was sanded with medium -fine paper 
and then four coats of clear lacquer 
were sprayed on. This method of finish- 
ing gave a deep luxurious brushed -satin 
effect, which has held up quite well 
despite hard wear. 

The high -voltage, centering and focus 
components and subassemblies are now 
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BRAND NEW DESIGN: The new Heathkit Model O-10 Oscilloscope would be something 
pecial at any price, but is almost unbelievable at $69.50. Completely re- designed scope 

has broadband amplifiers for color TV work and offers brilliant overall performance. 
Vertical frequency response within 5 db from 5 cps to 5 me. Even more astounding, the 
response is down less than 1% db at 3.58 mc. the color TV sync burst frequency. It is 
essential that scopes for color work have these broadband characteristics. 
PRINTED CIRCUITS: Two printed circuit boards used in this fine instrument to insure 
stable, consistent performance. Problems solved by pre -engineering of boards, and their 
use guarantees completed unit that will have same characteristics as lab development 
model. Printed circuits simplify construction and save labor. 

New electronic position- NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 cps to ing controls for instan- over 500,000 cps. 5 times the usual range for scopes in this price range. An entirely new circuit intro- taneous, definite posi- 
duced for the first time in any Heathkit. tinning without bounce 

or overshoot. 

New 
egge wide ide 

yl aet ra b q. a 0 
CY:g to 

Simplified, stand- 
ardized construe- FEATURES: Other outstanding characteristics of this professional 
tion technique of 
vertical and hori- zontal amplifier 
construction made 
possible through 
the use of a single printed circuit 
board. 

+rim 

Clean, open, under 
chassis construction 
and wiring. Possible 
only through use of 
pre-cabled wiring har- 
ness, and simplified printed circuit 
boards. 

61/2'' 

9Y2" 

oscilloscope are: Built -in 1V peak -to-peak reference for calibration of 
plastic CRT face -plate; 5' 5UP1 CRT; push -pull hor. and vert. deflec- 
tion amplifiers; hor. trace width expandable to 3 times diameter of CR 
tube to allow inspection of any small portion of the signal; deflection 
sensitivity, .025 volts per inch; wiring harness pre -formed and cabled 
to save construction time and insure professional appearance and 
operation. Incorporates efficient retrace blanking. Frequency com- 
pensated step attenuator at the vertical input. Entire tube face use- 
able. No foldover on vertical over -load. Performance obtainable only 
in much more expensive laboratory models. 

Uses 5ÚP1, 6ÁB4, 6B07, 12BH7, 6CB6, 12AT7, 2- 12AU7.6X4, 1V2,and 6C4. Quality components used 
throughout so that outstanding performance characteristics may be maintained for years to come. Plastic 
molded condensers are used in all coupling and by -pass applications. The "new- look" in Heathkit styling 
produces professional appearance in keeping with the professional performance of this instrument. 

NEW 

s''ea ait 
3" PRINTED CIRCUIT 

I 

I 

OSCILLOSCOPE KIT 
(OSCILLOSCOPE KIT 

MODEL 0M -1 

[N eEaW/ 

5" PRINTED CIRCUIT 

3GP1 CR TUBE 

New compact utility Scope- light- 
weight - portable for service work. 

Deflection plate terminals -ideal for 
ham transmitter modulation monitor- 
ing. 

MODEL OL -1 

$2950 Sh. Wt. 
15 

New easy -to-build printed circuit board 
with high insulation factor. 

New Heathkit instrument styling - 
charcoal gray panel with high reada- 
bility white lettering. 

New Heath twin triode sweep gener- 
ator 15- 100,000 cycle sweep. 

EXCEPTIONAL VALUE: The brand new Model OL-1 Utility Oscilloscope is designed 
especially for portable applications so that outside servicemen or persons performing field 
tests can have the advantages of a scope available. Then too, it is ideal for home workshop, 
the ham -shack, or as an "extra" scope for the service shop. It is compact, light in weight, 
and surprisingly versatile in operation. An outstanding instrument for the price. 

Front panel controls are "bench- tested" for ease of operation and convenience. Printed 
circuit board used for constant circuit performance. Assembly time cut in half! 
SPECIFICATIONS: Vertical amplifiers feature frequency response within 1 db from 10 
cps to 100 kc, and within 5 db from 5 cps to 500 kc. Vertical sensitivity .2 volts per inch at 
1 kc, with input impedance of 12 mmfd shunting 10 megohms. 

Horizontal response within 1 db from 10 cps to 200 kc, and within 5 db from 5 cps to 
500 kc. Hor. sensitivity .25 volts per inch at 1 kc, input impedance of 15 mmfd shunting 
10 megohms. Sweep generator covers 10 cps to 100,000 cps with stable positive lock -in 
circuit. Cathode follower input in both vert. and hor. amplifiers; push -pull vertical and 
horizontal deflection amplifiers; 3' CRT; electronic positioning controls for wide range of 
vertical and horizontal spot deflection; provision for internal and external sync; 60 cycle 
line sweep. New modern color styling and unusual performance make this instrument an 
outstanding value. 

JANUARY, 1955 

395O 
i 
i 
i 
i 

Shpg. Wt. 
24 Ibs. 

VERSATILE INSTRUMENT: The 
new Model OM -1 general purpose 
Oscilloscope represents an outstand- 
ing dollar value in reliable test equip- 
ment. Full 5 inch CRT. Printed cir- 
cuit boards for ease of assembly, 
constant circuit characteristics, and 
rugged component mounting. Includes all the design features necessary for 
servicemen, students, experimenters, radio amateurs, etc. Frequency re- 
sponse of amplifiers flat within 1 db from 10 cps to 100 kc, and down only 
7 db from IO cps to 500 kc. Sweep generator range from 20 cps to 100,000 
cps. Also features new Heathkit color styling with charcoal gray panel and 
high definition white lettering for readability even under subdued lighting 

Iconditions. 
DESIGN FEATURES: A full -size, versatile oscilloscope at a price you mn 
afford. Other features are: adjustable spot shape control; RF connections 
to deflection plates; direct coupled centering controls; external and internal 
sweep and sync; 60 cycle line sync; built in 1 volt peak -to -peak panel 

Iterminal reference voltage; professional appearance of cabinet, panel, and 
knob styling. 

ss 

5BP1 CR TUBE 

I 
1 

HEATH company 
BENTON HARBOR 20, 

MICHIGAN 
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qeatic(út 
MULTIMETER 

KIT 
The new Heathkit Multimeter is a 
"must" to complete the instrument 
lineup of any well equipped service 
shop. Here is an instrument packed 
with every desirable service feature, 
many of which are not found in other 
Multimeters. All of the measurement 
ranges you need or want. High sensi- 
tivity 20,000 ohms per volt DC; 5,000 
ohms per volt AC. * ADVANTAGES 
Complete portability through freedom 4eé¢t 
from AC line power operation -provides service e< t4 ranges of direct current measurements from 150 t4Qtt 
microamps up to 15 amperes -can be safely operated t16 
in RF fields without impairing accuracy of measure- le' 
ment. * RANGES 
Full scale AC and DC voltage ranges are 0 -1.5, 5, 50, 150, 500, 
1500 and 5,000 volts. Direct current ranges are 150 microamps, 
15, 150 and 500 milliamperes and 15 amperes. Resistances are 
measured from .2 ohms to 20 megohms in 3 ranges and db range 
from -10 to +65 db. * CONSTRUCTION 
The Heathkit MM -1 features a unique resistor ring switch 
mounting assembly procedure. With this method of assembly 
the precision resistors are wired to the rings and range switch before actual mounting of the 
switch to the instrument panel. This procedure affords the advantage of simpler construction 
yet complete accessibility of precision resistors in event replacement is ever required. Ohm- 
meter batteries were selected for convenience of replacement and only standard commercially 
available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All 
batteries and necessary test leads are furnished with the kit. 
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HANDITESTER KIT1 

$145.° I 
I 
I 

I 
I 
I 

MODEL M -1 

Shpg. Wt. 3 lbs. 

The Heathkit. 
Model M -1 Handi- 

tester readily fulfills 
major requirements for 

a compact, portable volt -ohm milliam- 
meter. The small size of the smooth gleam- 
ing molded bakelite case permits the in- 
strument to be tucked into your coat 
pocket, toolbox or glove compartment of 
your car. Always the "Handitester" for 
those simple repair jobs. 

RANGES: 
Despite its compact size, the Handitester 
is packed with every desirable feature re- 
quired in an instrument of this type. AC 
or DC voltage ranges, full scale, 10, 30, 
300, 1,000 and 5,000 volts. 2 convenient 
ohmmeter ranges 0 -3,000 ohms and 0- 
300,000 'ohms. 2 DC milliammeter ranges 
0 -10 milliamperes and 0 -100 milliamperes. 

CONSTRUCTION 
The instrument uses a 400 microampere 
meter movement which is shunted with 
resistors to provide a uniform 1 milli- 
ampere load in both AC and DC ranges. 
This design allows the use of but 1 set of 
1% precision divider resistors 
on both AC and DC and pro- 
vides a simplicity of switch- 
ing. A small hearing aid type 
ohms adjust control provides 
the necessary zero adjust 
function on the ohmmeter 
range. The AC rectifier circuit 
uses a high quality Bradley 
rectifier and a dual half wave 
hookup. Necessary test leads 
and battery are included in 
the .rice of this popular kit. 
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'ea.eS.it RESISTANCE 

SUBSTITUTION BOX KIT 

36 standard RTMA 1 watt 
resistor values between 15 
ohms and 10 megohms with 
an accuracy of 10% are at 
your fingertips in the Model 
RS -1 Resistance Substitu- 
tion Box kit. This sturdy 
and attractive accessory 
will easily prove its worth 
many times over as a time 
saving device. Order several 
today. 

I 
I 
I 
I 

I 
I 

MODEL RS -1 

s 550 

Shpg. Wt. 
2 lbs. 

°fea(%4ít CONDENSER 
SUBSTITUTION BOX KIT 

18 standard RTMA 
values are available 
from .0001 mfd to .22 
mfd. An 18 position 
switch set in the panel 
of an attractive bake- 
lite case allows quick changes 
without touching the test 
leads. Invest a few minutes 
of your time now and save 
hours of work later on. 

MODEL 

CS -1 

s550 
Shpg. Wt. 

2 lbs. 

HEATH compas 
BENTON HARBOR 20, 

MICHIGAN 
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TEST INSTRUMENTS FOR TV 

bolted to the panel with countersunk - 
head 6 -32 screws. The various poten- 
tiometers and switch assemblies are 
next bolted in place on the panel and 
then the panel is fastened to the main 
chassis using the control -shaft bushings 
and nuts to hold it in place. The cath- 
ode -ray tube shield is next centered and 
bolted in place. 

The interconnecting wiring harness 
is then made up and laced in place for 
the centering, focus, brilliance and 
other circuits. Use only high -grade wire 
of adequate insulation value. I used ig- 
nition cable for the high -voltage wiring 
and 600 -volt -test, rubber -covered wire 
for all the rest of the interconnecting 
wiring and cabling. This may seem un- 
necessary, but as everything is bunched 
and cabled together this tends to pre- 
vent trouble later on when the insula- 
tion dries out from heat and age. After 
the interconnecting harness is wired in 
and all is in place, check and see if the 
controls for the brightness, focus, cen- 
tering and astigmatism are function- 
ing. However, be sure not to let the 
spot remain too long in one place on the 
screen because it will burn and deface 
it. When it is certain that this part of 
the unit is operating normally, make up 
and wire in harnesses for connecting 
the remaining subassemblies and the 
power supplies. If each unit has been 
previously checked and is in good order, 
little or no trouble should be encoun- 
tered during this phase of the work. 
When all of the interconnecting wiring 
has been completed, check carefully for 
any errors in wiring, and then turn on 
the scope so all of its functions can be 
checked. Watch for any overheating of 
components. 

The individual name and function 
plates should next be made up. The 
plates in the photos were made by en- 
graving on sheets of Lamicoid. This 
gave a professional appearance such as 
is seen only on the more expensive 
custom -built equipment. However, sev- 
eral alternate methods are available to 
the reader who may not have access to 
an engraver. There are several types of 
decals on the market which when used 
correctly and with care make a very 
commendable appearance. Or the name 
plates may simply be lettered in ink 
and drawn on plain white Bristol board. 

Calibration and adjustment 
First we shall take up the sweeping 

of the amplifiers. As mentioned earlier, 
to obtain maximum bandpass a sweep 
generator and an oscilloscope are nec- 
essary. A radio technician's sweep gen- 
erator is satisfactory and any type of 
scope will do so long as it will pass 60 
cycles. Take off from all peaking coils 
the shorting connections which were 
tacked in for the initial check. 

Connect the scope to the output of the 
vertical amplifier stage to be aligned . 

and the sweep generator directly to the 
input of the amplifier -not through the 
stepped attenuator -and adjust the 
peaking -coil slugs carefully for the de- 
sired waveform. Typical response pat- 
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Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru- 
ment field. A new printed circuit VTVM. New peak -to-peak circuit -new styling and new panel design. 
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half, 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error. 

CIRCUIT: 
A 6AL5 tube operated as a full wave AC input rectifier permits seven peak -to-peak voltage ranges with 
upper limits of 4000 volts P -P. Just the ticket for you TV servicemen. Voltage divider in the 6AL5 input 

circuit limits applied AC input to a safe level: This circuitry and the isolation of 
the meter in the cathode of the 12AU7 bridge circuit affords a high degree of 
protection to the sensitive 200 microampere meter. 

Full wave rectifier 
ln AC Input circuit. 
Read peak -to-peak 
and RMS volts with 
upper limit of 4000 
P -P and 1500 volta 
RMS. Voltage di- 
vider input circuit. 

NW Of - PliOff 

The first kit instru- 
ment to offer a la- 
bor- saving, error - 
free printed circuit 
board. Yourinstru- 
ment an exact w4r- 
Ing repuita of Engi- 
neering develop- 
ment model. 

sm. -sue -- 
eataueüt AC VACUUM TUBE 

RANGES: 
Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 
and 1.500 volts DC and AC RMS. Peak-to- 
peak ranges 4, 14, 40, 140, 400, 1400, 4000. 
Ohmmeter ranges Xl, X10, X100, X1000, 
XIOK, X100K, Xl meg. Additional features 
are a db scale, a center scale zero position, and 
a polarity reversal switch. 

IMPORTANT FEATURES: 
High impedance 11 megohm input- transformer operated -1% 
precision resistors, 6AL5 and 12AU7 tube -selenium power recti- 
fier- individual AC and DC calibrations- smoother improved 
zero adjust control action -new panel styling and color -new 
placement of pilot light -new positive contact battery mounting 
-new knobs -test leads included. 

The new V -7 also sets the pace as a kit instrument style leader. 
Smart, good -looking charcoal gray panel and soft feather gray 
cabinet. High readability panel with sharply contrasting white 
calibrations. The pleasing, eye catching, modern styling is in 
harmonious balance with the outstanding circuit design improve- 
ments. Easily the best buy in kit instruments. 

Itewó 
paóej láY- 
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iúé 8elec ór swltch. 

VOLTMETER 

1 

KIT 
MODEL AV -2 

29" Shpg. Wt. 
5 lbs. 

MODEL V -7 

Shpt'. Wr. 7 Ibz 

''earitiect 30,000 VOLTS DC 

PROBE KIT 
Measure up to 30,000 volta DC with the 
Heathkit VTVM and the 336 high voltage 
Probe. Precision resistor provides multipli- 
cation factor of 100. Can be used with 
any 11 megohm input VTVM. Housed 
in a Polystyrene two color sleek plastic 
probe body for safety of operation. 

feat leer PEAK -TO -PEAK 

PROBE KIT 
Peak -to -peak values not exceeding 
80 volts at a DC level of not more 
than 600 volta, can now be read 
directly by using 338 -C Probe with 
previous model Heathkit VTVM's 
or any VTVM with 11 megohm in- 
put resistance. Probe construction 
features a modern printed circuit 
board for easy assembly. Frequency 
range 5 KC to 5 MC. 

to' 

eaeca\eP9 . ete pavtßO 
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MIN 

Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VTVM. 
Ten full scale RMS ranges are .01, .03, .1, 
.3, 1, 3, 10, 30, 100, and 300 volts. Fre- 
quency response is substantially flat from 
10 cycles per second to 50 KC with input 
impedance pf 1 megohm at 1 KC. Will 
accurately masure as low as 1 millivolt 
at high impedance. Total db range is -52 
db to +52 db. An excellent kit for measur- 

ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as a sehsitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
Simpson meter and precision resistors. 

AUDIO WATTMETER KIT 
Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter. 
Built -in non -inductive load resistors provide impedances 
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to 
250 KC. Full scale power ranges are 0 -5 MW, 0-50 MW, 
0-500 MW, 0-5 W and 0-50 W. Model AW -1 will operate 
continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is -50 db to 
+48 db, using the standard 1 milliwatt 600 ohms. 

I 

No. 338 -C 

Cs0 
Shpg. Wt. 2 lbs. 

No. 336 

$450 
Shpg. Wt. 

1 lb. 

'eaeU e RF PROBE KIT 
The Heathkit RF Probe will permit 
the measurement of RF voltages up 
to 250 MC with an accuracy of 
± 10 %. The limits are 30 volts 
AC and a DC level of 500 volts. 
Designed for any 11 megohm 
input VTVM. Modern styling, 
Polystyrene aluminum hous- 
ing, Polystyrene insulation, 
and printed circuit board for 

easy assembly. 
No. 309-C 

$350 
Shpg. Wt. 

1 Ib. 

MODEL AW -1 

$Z95ó 
Shpg. Wt. 6 lbs. 

HEATH company 

JANUARY, 1955 

BENTON HARBOR 20, 
MICHIGAN 
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Here is the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up-to -date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel switch. Use the 
BE -4 to service all of the new 12 volt 
car radios in addition to the conven- 
tional 6 volt models. 

RANGES: 
oral 0, ta 

á¡ctiér amm ¿e< 

This new Battery Eliminator pro- uOa. t9otoNvtoe 
vides two continuously variable output voltage C°osos dog 
ranges. 0-6 volta D.C. at 10 amperes continu- 

t-Ct'sooSVO ously or 15 amperes maximum intermittent 
and 0-12 volta D.C.. at 5 amperes continuously or 7.5 amperes max- 
imum intermittent. The output voltage is clean and well filtered, 
as the circuit uses two 10,000 mfd condensers. 

The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper- 
ating range of oscillator circuits, etc. 
OTHER USES: 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro- plating or as a power supply 
for battery powered intercommunication systems. 

MODEL BE -4 

- 
eeatllct 
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VIBRATOR TESTER 
KIT 

MODEL VT -1 

$1450 
Shpg. Wt. 6 lbs. 

This time -saving 
device will quickly 

pay for itself in your auto 
Indio service shop. 6 volt vibrat- 
ors can be checked instantly on 

the Good -Bad type meter scale. Operation 
requires only a variable DC voltage from 4 to 
6 volts at 4 amperes. Model BE -4 Battery 
Eliminator is recommended for this applica- 
tion. 

Five test sockets provide for the testing of 
hundreds of interrupter and self- rectifier types. 
Proper starting voltage is determined easily 
and accurately. Over -all quality is then un- 
mistakenly indicated on the panel mounted 
meter. - 

eeatitlet VARIABLE VOLTAGE 
ISOLATION TRANSFORMER KIT 

Variable output voltage be- 
tween 90 and 130 volts AC. 
Rated at 100 volt- amperes 
continuously and 200 volt - 
amperes intermittently. The 
principle function of the Heath - 
kit Isolation Transformer is to 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances, 
etc. It works backward too by 
isolating such de- 
vicesfromtheline. 
Many other uses, 
especially with 
AC -DC type cir- 
cuits. Do not con- 
fuse the Heathkit 
Isolation Trans- 
former with the 
hazardous auto 
transformer type 
line voltage boosters. 

-- -- 
IMPEDANCE BRIDGE 
KIT 

1 

$59 
' The new Heathkit Impedance Bridge 

features built -in adjustable phase shift 
oscillator and amplifier. This instru- 
ment actually representa four instru- 
menta in one compact unit. The Wheat - 
stone bridge for resistance measure- 
ments, the Capacity Comparison 
bridge for capacity measurements, 

IMaxwell bridge for low Q, and Hay 
bridge for high Q measurements. 

MODEL IB -2 

50 Shpg. Wt. 
12 lbs. 

DESIGN: 

Panel provisions for external generator 
use. A new two section CRL dial, pro- 
vides ten separate "units." Ten sep- 

arate units switch settings and 
fractions of units are read on a 
continuously variable calibrated 
control. A special minimum capa- 
city shielded and balanced imped- 
ance matching transformer be- 
tween the generator and bridge 
circuit is automatically switched 
to provide correct load operation 
of the generator circuit. The in- 
strument uses 34 % precision re- 
sistors and condensers in all meas- 
urements circuits. 

MODEL IT -1 

$1650 
Shpg. Wt. 

10 lbs. 
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terns are shown in Fig. 3. Be careful to 
keep the generator output low so the 
amplifier is not overloaded. If the wave- 
forms in Fig. 3 are not closely approxi- 
mated, you will have to either increase 
or decrease the number of turns on the 
coils to compensate for differences in 
stray and distributed capacitances. 
Make adjustments by experimenting. 
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Fig. 3 -Curve at a is desired response 
of the vertical amplifier measured at 
the deflection plates of the C -R tube. 
Sweep trace b shows low- frequency re- 
sponses at the vertical plates of the 
5CP1 -A. Response at plate of compen- 
sated 6AC7 is shown at c. Square waves 
at d, like the trace at b, show low -fre- 
quency response at vertical plates of 
C -R tube. Patterns traced from RCA 
scope. 

When the parts layout differs greatly 
from the original, it may be necessary 
to change the values of the three resist- 
ors in the plate circuits of the 6AG7's 
in the vertical amplifier and alter the 
lead dress for the desired response. Re- 
member that stage gain decreases as 
resistance values are lowered. 

This method is used also to align the 
horizontal amplifier stage. No trouble 
should be anticipated in this stage as 
the 500 -kc response is fairly easy to ob- 
tain at this point. 

Attenuator adjustments 
The preferred method of adjusting 

the vertical and horizontal stepped at- 
tenuators is to inject a square wave of 
approximately 12 or 15 kc at the ver- 
tical input, using the shortest, most di- 
rect leads possible. Set the attenuator 
to the first compensated position and 
adjust the trimmer for a flat -topped 
square wave as viewed on the face of 
the scope tube. When the wave has been 
made as flat as possible, turn the at- 
tenuator to successive positions and re- 
peat the procedure. 

The low- frequency response of the 
amplifier can now be further improved 
by inserting a 20- or 30 -cycle square 
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oia1o86 eco06n e r. Here is the 
history of theoTV service industry. The bas Gedesignrfoll follows o,`¡aélñ° latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 
SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 

with their resultant hum, vibration, fatigue, etc. 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level 

well over a measurable .1 volt. 
Triple marker 
system, 4.5 MC 
crystal controlled 
marker- contin- 
uously variable 
marker- provi- 
sions for external 
marker. 

r 
Automatic am- 
plitude control circuit -con- .;tant output 
voltage regu- lated power 
supply. 

MARKER: 
The same instrument incorporates a triple marker 
system with a crystal controlled reference. A variable 
marker provides accurate coverage from 19 to 60 
MC on fundamentals, and 57 to 180 MC on cali- 
brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF, band - 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit. 
POWER SUPPLY: 
The transformer operated Power Supply features voltage regulation for stable oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep 
range is completely and smoothly controllable from zero up to a maximum of 50 
MC, depending upon base frequency. 

Here is a TV Sweep Generator that truly no serviceman can afford to be with- 
out for rapid, accurate, TV alignment work. 

i 
NEW 7'ecU 

SIGNAL GENERATOR 
I 'GENERATOR 

INNER la Ern 

LABORATORY 

KIT 
MODEL SG -8 

50 Shpg. Wt. 
8 lbs. 

The new Heathkit service type Signal Gen- 
erator, Model SG -8 incorporates many de- 
sign features not usually found in this 
instrument price range. Frequency cover- 

age is from 160 KC to 110 MC in five ranges, all on fundamentals, with 
useful calibrated harmonics up to 220 MC. The RF output level is well in 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one -half used as a Colpitts oscillator, 
and the other half as a cathode follower output which acts as a buffer be- 
tween the oscillator and external load, thereby eliminating oscillator fre- 
quency shift usually caused by external loading. 

All coils are factory wound and adjusted, thereby completely eliminat- 
ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of RF leyel. A separate 6C4 triode acts 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation. 

NEW ''eat`iteit BAR GENERATOR KIT 

JANUARY, 1955 

1 

The Heathkit BG -I produces a series of horizontal or vertical 
bars on a TV screen. Since these bars are equally spaced, 
they will quickly indicate picture linearity of the receiver 
under test without waiting for transmitted test patterns. 
Panel switch provides 'standby -horizontal and vertical 
position." The oscillator unit uses a I2AT7 twin triode for 
the RF oscillator and video carrier frequencies. A neon 

relaxation oscillator provides low frequency 
for vertical linearity tests. The instrument will 
also provide an indication of horizontal and 
vertical sync circuit stability as well as overall 
picture size. Operation is simple and merely 
requires connection to the TV receiver antenna 
terminal. Transformer operated for safety. 

MODEL 

BG -1 

Shpg. Wt. 
4 lbs. 

KIT 
The new Feathkit Laboratory type 
Signal Generator definitely estab- 
lishes a new performance standard 
for a kit instrument. An outstand- 
ing feature involves the use of a 
panel mounted 200 microampere 
meter calibrated both in microvolts 
and percent modulation, thereby 
providing a definite reference level 
for using the Signal Generator in 
design work, gain measurements, 
selectivity, frequency response 
checks. 
DESIGN: 

MIN 

MODEL LG-1 

53450 
Shpg. Wt. 16 lbs. 

Additional design features are copper plated shield enclosure 
for oscillator and buffer stages resulting in effective double 

shielding. Fibre panel control shaft extensions in RF carry- 
ing circuits, thorough AC line filtering, careful shielding of 
the attenuator network, voltage regulated B plus supply, 
selenium rectifier, etc. 
RANGES: 
Frequency coverage from 150 KC to 30 MC all on funda- 
mentals in five separate ranges. Output voltage .1- volt with 
provisions for metered external or internal modulation. Out- put impedance termination 50 ohms. Transformer operated 
power supply. 

Investigate the many dollar stretching features offered by the LG -1 before investing in any generator for Laboratory 
or Service work. 
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The new Heathkit Visual -Aural Signal Tracer features 
a special high gain RF input channel used in conjunc- 
tion with a newly designed wide frequency range de- 
modulator probe. High RF sensitivity permits signal 
tracing from the receiver antenna input. Separate low 
gain channel and probe available for audio circuit 
exploration. Both input channels are constantly moni- 
tored by an electron ray beam indicator so that visual 
as well as aural indications may be obtained. 

NOISE LOCATOR: 
A decidedly unusual feature is a noise locator circuit 
used in conjunction with the audio probe. With this 
system, a DC potential is applied to a suspected cir- 
cuit component and the action of the voltage in the component can be seen as well 
as heard. Invaluable for ferreting out noisy or intermittent condensers, noisy re- 
sistors, controls, IF and power transformers, etc. 

WATTMETER: 
Built-in calibrated wattmeter circuit will prove useful for quick preliminary check of total wattage consumption 
of equipment under test. Separate panel terminals provide external use of the speaker or output transformer 
for substitution purposes. Saves valuable service time by eliminating the necessity fcr speaker removal on every 
service job. The same panel terminals also provide easy access to a well filtered B plus supply for external use. 
Don't overlook the many interesting service possibilities provided through the use of this instrument, and let 
the Signal Tracer work for you by saving time and money. 

gear-gat CONDENSER CHECKER KIT 

MODEL C -3 

$1950 Shpg. 
7 lbs. 

Wt. 
7 

Here is a handy test instrument for any Service Shop. Unknown 
values of capacity and resistance are quickly determined on the 
direct reading condenser checker dial. Capacity is measured in 

four ranges from .001 mfd to 1000 mfd. Resistance in the range 
from 100 ohms to 5 megohms. 

DC polarising voltages of 25, 150, 250, 350. and 450 volts are 
available for leakage tests on all types of condensers. For electro- 
lytics, a power factor control is provided to balance out inherent 
leakage and to indicate directly the power factor of a condenser 
under test. Proper balancing of the AC bridge is reflected in the 
degree of closure of an electron beam indicator tube. 

Model C -3 uses a transformer operated power supply, spring 
return leakage test switch, and a convenient combination of panel 
scales for all readings. Test leads are furnished in addition to 
precision components'for calibrating purposes. Quick and easy to 
operate, the Heathkit Condenser Checker will save valuable time 
and increase your Shop efficiency. 

""11 

qeeztilt "Q" METER I qe,atit4a 
KIT 

MODEL OM -1 

$4450 
Shpg. Wt. 14 lbs. 

The Heathkit QM -1 represents 

the first practical popular priced Q meter available within 

the price range of schools, laboratories, TV service men, and 

experimenters. This instrument will enable the operator to 

simulate conditions encountered in practical circuits and to 

measure the performance of coils or condensers at the operat- 

ing frequencies actually encountered. All indications of value 

are read directly on the 41/2' 50 microampere Simpson cali- 

brated meter scale. Measures Q of condensers, RF resistance, 

and the distributed capacity of coils: Oscillator sect' 

supplies RF frequencies 150 KC to 
18 MC in four ranges. Calibrate 
capacity with range of 40 MMF 
to 450 MMF with vernier of ±3 
MMF. Investigate the many serv- 
ices this instrument can perform 
for you. 

AUDIO OSCILLATOR 
KIT 

MODEL AO -1 

I $24so 

1 

' 
' 
I 
' 

Shpg. Wt. 
10 lbs. 

The Heathkit Audio 
Oscillator will produce both sine and 
square waves within the frequency range 
from 20 CPS to 20 KC in three ranges. 
Thermistor controlled linearity results in 
a variation of no more than ± 1 db in a 
10 volt (no load) variable output level. 
There will be less than .6% distortion 
from 100 CPS throughout the audible 
range. Low impedance 600 ohm output. 
Precision 1% resistors, used in the range 
multiplier circuits to provide accurate 

calibration. 

HEATH company 
BENTON HARBOR 20, 
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wave into the vertical input jack of the 
amplifier and adjusting the 1- megohm 
potentiometer in the vertical- output 
grid circuit for the best flat -topped 
waveform. Increasing the resistance 
seems to improve the low- frequency re- 
sponse. 

Voltage calibrator 
Adjusting the internal calibration 

voltage source is the final step. The first 
part of this operation is to calibrate the 
meter for peak -to -peak voltage read- 
ings. Adjust the multiplier resistor in 
series with the meter for full -scale de- 
flection of the particular meter used 
with an applied voltage of 400 peak to 
peak. The meter recommended is a 
0 -5 -ma d.c. type but any meter up to 
10 or 12 ma can be used. The multiplier 
resistor was made by winding No. 40 
enameled wire on a 1- megohm 2 -watt 
resistor until the desired full -scale de- 
flection was obtained. If an accurate 
multimeter with an a.c. range is avail- 
able, the correct voltages can also be 
set up with only a small amount of cal- 
culation. Set each voltage divider tap 
for the scale desired, making sure that 
the indicating meter reads full scale 
each time. If the a.c. voltmeter method 
is used to set the taps, you must multi- 
ply the reading obtained on the meter 
by 2.82 to convert from r.m.s. value to 
peak to peak values. 

The meter is calibrated directly for 
400 and for 100 volts peak -to-peak. 
These scales are used for 40 -, 10 -, 4 -, 
and 1 -volt peak -to -peak full -scale read- 
ings. 

The final operation 
Construction or selection of the cabi- 

net is the last step toward completion 
of this scope. A metal cabinet for the 
instrument could easily be fabricated 
from aluminum or other sheet metal, or 
a sheet -metal shóp would probably do 
the job for a reasonable fee. The rest of 
my equipment is in wooden laboratory - 
type cabinets, so a mahogany cabinet 
was constructed, coated with clear 
lacquer, and then lined with copper 
screening for shielding. Adequate 
shielding is important in any cabinet 
other than an all -metal type. 

When you are finished, you will pos- 
sess an instrument worth well in ex- 
cess of $600. With it you can measure 
and observe pulses of regular or ran- 
dom repetition rates. Transient volt- 
ages of extremely high speeds in the 
neighborhood of 1 and 2 microseconds 
with frequency components up to 5 and 
6 me can be clearly seen and measured. 
Steep- fronted leading edges of pulses 
such as encountered in radar or loran 
equipment stand out boldly and are 
faithfully reproduced. One glance at 
television horizontal sync and video 
pulses on this instrument as compared 
to any of the cheaper scopes currently 
available will show up the startling dif- 

Many other appli- 
apparent with ex- 
and versatility of 

END 

ference immediately. 
cations will become 
perience in the use 
this instrument. 
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2ear44, 

TUBE CHECKER 
KIT 

The Heathkit TC -2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen 
and will check the operating quality of tubes commonly 
encountered in this type of work. Test set -up proced- 
ure is simplified, rapid, and flexible. Panel sockets 
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 
7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built -in neon short indicator, 
individual 3- position lever switch for each tube elemept, spring return 
test switch, 14 filament voltage ranges, and line -set control to compensate 
for supply voltage variations, all represent features of the TC -2. 

Improved 
chart mechanical ction r 

Simplified 
construction 
-new harness 

type wiring - 
closer toler- 

ance resistors. 

qeel-afat PORTABLE 

TUBE CHECKER KIT 
The portable model is MODEL TC -2P 
supplied with a strikingly 
attractive two -tone cabi- 
net finished in rich ma- 
roon proxylin impreg- 
nated fabric covering with 
a contrasting gray on the 
inside of the detachable cove_. 

$3450 
Shpg. Wt. 

15 lbs. 

Tf'EaGGleee REGULATED 
r 

POWER 
SUPPLY KITZ 

MODEL PS -2 I 

$3350 Shpg. Wt 1 
15 lbs. 

Here is a source of regulated D.C. voltage for circuit de- 
velopment work. Power supply voltage and current drain 
to the circuit under test are constantly monitored by the 
432" panel mounted meter. Separate 6.3 volt at 4 ampere 
A.C. filament source available. The regulated and variable 
output voltage will be constant over wide load variations, 
and hum ripple will not exceed .012% at 250 volts under a 
50 MA load. Completely isolated circuit, standby switch, 
and other desirable features, make the Model PS -2 ex- 
tremely useful in a wide variety of applications. 

sssta 

Results of tube tests are read di- 
rectly from the large 43i" Simpson 
3 -color meter. Checks emission, 
shorted elements, open elements, 
and continuity. Wirmg procedure 
has been simplified through the use 
of multi -wired color coded cable pro- 
viding a harness type installation 
between tube sockets and lever 
switches. This procedure insures 
standard assembly and imparts a "factory built ' appear- 
ance to the instrument. New Construction Manual furn- 
ishes detailed information regarding tube set -up procedure 
for testing of new or unlisted tube types. No delay neces- 
sary for release of factory data. 

e-a tO t T4 PICTURE TUBE 

TEST ADAPTER 
The Heathkit TV Picture Tube Test Adapter 
used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission, 
shorts, etc. and determine tube quality. Con- 
sists of standard 12 -pin TV tube socket, four 
feet of cable, octal socket connector, and data 
sheet. 

No. 355 

.s 4 S Q Shpg. Wt. 
I Ib. 

qieadtlezt 
DECADE RESISTANCE KIT 

MODEL DR -1 

$195.0 
Shpg. Wt. 

4 lbs. 

Twenty 1 `,"ó resistors are decaded 
in 1 ohm steps to provide any 
value between 1 ohm and 99,999 
ohms. Sturdy ceramic switches 
with silver plated contacts insure 
reliable service. Use the Decade 
Resistance in bridge circuits, 
meter multipliera, calibrations, or 
any application requiring a wide 

range of precision resistance values. 

SEMI r 
DECADE CO ''eatd t AUDIO GENERATOR KIT NDE 

Here is an Audio Generator with 
features generally found only in the 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle -response flat ± 1 db 
from 20 cycles to 400 Kc- continu- 
ously variable and step attenuated 
output. Because the output voltage 
is relatively constant over wide fre- 
quency ranges, the AG -8 is ideal for 
running frequency response curves 
in audio circuits. Once set by means 
of the attenuator, this voltage may 
be relied upon for accuracy within ± 1 db. Instrument features 
low impedance 600 ohm output circuit and distortion less ' 
than .4 of 1% from 100 CPS through audible range. 

MODEL AG -8 

$2g5ó 
Shpg. Wt. I1 lbs. 

' The Heathkit Decade Condenser 
provides a ready source of capacity I values from 100 mmf to .111 mfd in- 
clusive in capacity steps of 100 mmf. 
Silver plated contacts on husky ce- 
ramic switches, assure positive con- 
tact for each switch position. Preci- 
sion silver mica con- 
densers ± 1% accu- 
racy for close 
tolerance 

Iaccurate 
work. 

NSER KIT 
MODEL DC -1 

$l65ó 
Shpg. Wt. 

3 lbs. 
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Here is the exciting new Heathkit Preamplifier with all of the features 
you Audiophiles have asked for and at a down-to-earth price level. 
Beautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and entirely functional 
design. 
DESIGN: 
Uses three twin triode tubes in a shock mounted chassis, 2 -12AX7 and 
1- 12AÚ7. Features tube shielding, plastic sealed color coded capacitors, 
smooth acting controls, good filtering, excellent decoupling, low hum 
and noise level, and all aluminum cabinet. Special balancing control for 
absolute minimum hum level. Cathode follower, low impedance output 
circuit for complete installation flexibility. 
SPECIFICATIONS: 
Provides five switch selected inputs, 3 high level, and two low level, 
each with individual level controls -4 position LP, RIAA, AES, and 
early 78 equalization switch -4 position roll-off switch, 8, 12, 16 with 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- 

Single knob awltehin8 band 
wound colis, Pre- 

Od¢teOtuPJt,eTeJtt aöesutlrul 
Cqoe¢ or coÍoi éCóemb anÿ,a_ 

quirements from Heathkit Williamson Type 
Amplifier power supply 6.3 volts AC at 1 am- 
pere, and 300 volts DC at 10 MA. Over -all 
dimensions 124' wide x 5 74 ' deep x 3 44' high. 
APPLICATION: 
The new Heathkit WA -P2 Preamplifier has 
been designed to operate with any of the 
Heathkit Williamson Type Amplifiers and is 
directly interchangeable with the previous 
Model WA -P1 Preamplifier unit. Order your 
kit today and enjoy completely smooth con- 
trol over the operation of your Hi -Fi system. 
Obtain the exact tonal balance of bass and treble with the precise degree 
of equalization you want. Note that the design of the WA -P2 accommo- 
dates the newly established RIAA curve. 

oP os. 

Wv 
d 

ttdl9 

MODEL AT -1 

Shpg. Wt. 16 lbs. 

AMATEUR 

I 
I 

TRANSMITTER KIT 
HEATHKIT 

AN =MI WM 
CoPPeT Platedebt&net- 

éásYY to butid. 

V / 3b r(1rt!{, o °oe 
Draé 

N E W tlt altér$d 

The Heathkit AT -1 Transmitter has 
established a high reputation and 
has been enthusiastically accepted 
by hundreds of experienced oper- 
ators as well as beginners. Power in- 
put up to 35 watts for the novice and 
suitable as a standby exciter for your 
higher powered rig later on. 

Model AT -1 can be crystal or 
VFO excited and operates on 80, 40, 
20, 15, 11 and 10 meters. The pre - 
wound coils with the oscillator and 
amplifier are switched simultaneously 

by the rugged band switch. Meter switch 
allows a reading of the final grid and plate 
current on the panel mounted meter. Mod- 
ulator input and VFO power sockets are pro- 
vided as well as a key jack for CW operation. 
Other features include a crystal socket, 
standby switch, key click filter, AC line 

filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 
milliampere power supply and 5U4 rectifier are more than adequate for 
the 6AG7 oscillator multiplier and 6L6 amplifier doubler. 

sabe ket 

GRID DIP METER KIT 
The invaluable instrument for Hams, servicemen and experimenters. 
Useful in TV service work, for alignment of traps, filters, IF stages, 
peaking compensation networks, etc. Locates spurious oscillation, 
provides a relative indication of power in transmitter stages. Use it 
for neutralization, locating parasitics, correcting TVI, measuring 
CL and Q of components, and determining RF circuit resonant 
frequencies. The variable meter sensitivity control, headphone 
jack, 500 microampere Simpson meter, cogtinuous frequency cover- 
age from 2 MC to 250 MC. Prewound coil kit and rack included. 

LOW FREQUENCY COILS: 
Low frequency range extended to 355 KC by the use of two ad- 
ditional coils. Complete with dial correlation curves. Set 341 -A 
for GD-1B and set 341 for GD-IA. Sbipg. wt. 1 Ib. Price 53.00 

MODEL AC -1 

S145ó 
Shpg. Wt. 4 lbs. 

IVFO KIT 
IThe new Heathkit VFO is 

the perfect companion to the 
Heathkit Model AT -1 Trans- 

1 

mitter and it has sufficient out- 
put to drive any multi -stage 
transmitter of modern design. 
Good mechanical and electrical 

ldesign insures operating sta- 
bility. Coils are wound on 

Istable, heavy duty, ceramic forms using Litz 
or double cellulose wire coated with Poly- 
styrene cement and baked for humidity pro- 
tection. Variable capacitor of differential 

type construction, especially designed 
for maximum bandspread. Kit is fur- 
nished with a carefully precalibrated scale 
which provides well over two feet of scale length. Smooth acting 
vernier reduction drive and illuminated dial provides easy tuning 

Iand zero beating. 
Power requirements 6.3 volts AC at .45 amperes, and 250 volts 

DC at 15 mils. Just plug it into the power receptacle provided on 
the rear of the AT -1 Transmitter. Seven band coverage 160 I through 10 meters with 10 volt average RF output. Uses 6AÚ6 
electron coupled Clapp oscillator and 0A2 voltage regulator. 

Sege 

output l0 vo10 
c l oolta e 

i¢ßulator 

MODEL VF -1 

$1 q5ó 
Shpg. Wt. 7 lbs. 

'Wear/4a ANTENNA 

IMPEDANCE METER KIT 
MODEL AM -1 Determine antenna resonance and resistance. 

transmission line surge impedance, and re- 
ceiver input impedance. Works with one - 
half and one -quarter wave lines. half wave 
and folded dipoles, harmonic mobile and 
beam antennas. Resistance type S WR bridge 
-100 microampere meter -frequency range 
0-150 MC- impedance range 0 -600 ohms. 

$145ó 
Shpg. Wt. 

2 lbs. MODEL GD -1 B 

$11950 Shpg. 
4 lb 

Wt. 
s. 

ANTENNA COUPLER KIT 
For the Heathkit AT -1 Transmitter or any comparable Amateur Trans- 
mitter. Will handle power up to 75 watts at its 52 ohm coaxial input. 
Matches a wide range of antenna impedances with its L type tuning net- 
work and neon indicator. A tapped inductance provides coarse adjustment 
and a transmitting type variable condenser sets it "right on the nose." 
Will operate on the 10 through 80 meter bands. 

I 
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IIPAREr: 

Zeefi LOW PRICED 
H E A T H K I T SINGLE UNIT 

Rugged . heav duty duty ' 
Williamson Type Fidelity 

AMPLIFIER KIT otv°áóá 
A.6. 

Here is the newest Heathkit Hi -Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier 
circuit. The W -4 Model has been designed for single chassis construction, and only for the new Chicago Transformer 
Company Model 80-13 "super range" high fidelity output transformer. This transformer, a new development in the Hi -Fi 
field, is being offered at substantial saving over transformers of comparable quality. It is outstanding in performance 
and on the basis of our tests, we find it equal in every respect to transformers used in the W -2 and W -3 Heathkit series. 

LOW PRICES: 
Through utilization of a single chassis with resultant economy obtained through elimination of duplicate sheet metal 
fabrication, connecting cables, plugs, sockets, and a new Chicago "super range" output transformer, a 20 %price reduc- 
tion has been made possible without sacrificing kit quality. 

COMPONENTS: 
The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of the features of previous 
models including individual jacks and a wire wound control to balance the output tubes -plastic high quality capacitors 
and the exact circuitry previously utilized in Williamson Type Amplifiers. Intermodulation distortion and harmonic 
distortion are both at the same low level as in the W -2 and W -3 models. 

CONSTRUCTION: 
Here is the opportunity for even the economy minded Hi -Fi enthusiast to enjoy all of the advantages offered through 
Hi -Fi reproduction of fine recorded music. Simplified step -by -step Construction Manual completely eliminates necessity 
of electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours. 

NEW qeadit 20 WATT 

High Fidelity AMPLIFIER KIT 

MODEL A -9B 

355O 
Shpg. Wt. 24 Ib's. 

In keeping with the progressive policy 
of the Heath Company, further improve- 
ment has been made in the already fam- 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
designed and manufactured especially 
for the Heath Company, now provides 
output impedances of 4, 8, 16 and 500 
ohms. The harmonic distortion level will 
not exceed I% at the rated output. 
FEATURES: 
Outstanding features of the Heathkit 
20 watt Amplifier include frequency 
response of ±1 db from 20 CPS to 20 
KC. Separate (boost and cut) bass and 
treble tone controls. Four switch selected 
input acks and a special hum balancing 
control. Flexibility is emphasized in the in- 

put circuits and proper equalization for all input devices is incorporated. 

TUBE LINEUP: 
12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two 
stage amplifier with tone controls. 12AU7 voltage amplifier and phase 
splitter. Two 6L6 push -pull beam power output and 5U4G rectifier. 

The Heathkit Model A -9B is excellent for custom installation and 
is designed for outstanding service at a very reasonable cost. 

westä To 11 tp g 
WWI ever o 

fe btor 
Nfghooklet 

Fidelity 

Por yoe, 

COMBINATIONS AVAILABLE 
W-4M with Chicago "super-range" trans- 
former only. Single chassis main amplifier 

we gl power 
28 lbs. Express only 639.75 

COMBINATION W -4 with Chicago 
"super- range" transformer only includes 
single chassis main amplifier and power sup- 
ply 
klt.Shpg wtt..351bs. Exppressonly$59s 

qeetegat SIX WATT 

AMPLIFIER KIT 

gceaatMit 
W I L L I A M S O N T Y P E 

A M P L I F I E R K I T 
Here is the famous kit form Williamson Type high fdelily Amplifier that has de- 
servedly earned highest praise from every strata of Hi -Fi music lovers. Virtually 
distortionless, clean musical reproduction, full range frequency response, and more 
than adequate power reserve. 

OUTPUT TRANSFORMERS: 
This outstanding Williamson Type Hi- Fidelity Amplifier is supplied with the famous 
Acrosouhd TO-300 output transformer. This quality transformer features the pop- 
ular "ultra- linear" output circuit for clean maximum power level. Separate chassis for amplifier 
and power supply. 

SPECIFICATIONS: 
Frequency response within 1 db from 10 cycles to 100,000 cycles. Harmonic distortion at 5 watt 
output less than .5% between 20 cycles and 20,000 cycles. IM distortion at 5 watts equivalent 
output .5% using 60 and 3,000 cycles. Output impedances of 4, 8, or 16 ohms. Overall dimensions 
for each unit 7' high x 5, wide x MT long. 

CONSTRUCTION MANUAL: 
This fine kit is supplied with a completely detailed step -by -step Construction Manual and the 
only effort required is the assembly and wiring of the pre-engineered kit. Even the complete 
novice can successfully construct this Amplifier and have fun building it. 

MODEL A -7B $150 
Shpg. Wt. 10 lbs. 

An outstanding value, this econom- 
ically priced 5 watt Amplifier is 
capable of performance expected 
only in much mare expensive units. 
Only 2 or 3 watts output will ever 
be used in normal home applications 
and Model A -713- will be more than 
adequate for this purpose. 

SPECIFICATIONS 
Two switch selected inputs are avail- 
able for crystal and ceramic phono 
pickups, tuner, TV audio, tape re- 
corder, and carbon type microphone. 
Model A -7B features separate bass 
and treble tone controls, push -pull 
balanced output stages, output im- 

pedances of 4, 8, and 15 ohms, and extremely wide frequency 
range ±134 db from 20 CPS to 20 KC. Not just a souped up AC- 
DC job. Full wave rectification, transformer operated power 
supply and good filtering, result in exceptionally low hum level. 

MODEL A -7C 
Provides a preamplifier stage and proper compensation for the 
variable reluctance cartridge and low level microphone. $17.50 

COMBINATIONS AVAILABLE: 
W-3 Amplifier Kit (Includes Main Ampli- 
fier with Acrosound Output Transformer. 
Power Supply and WA -P2 Preamplifier.) 
Shipping weight 37 lbs 
Shipped express only s69.50 
W -3M Amplifier Kit (Irdudes Main Am- 
plifier with Acrosound Output Transformer 
and Power 
weight 29 lbs. ng Express only ''49.75 
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qeadieGt COMMUNICATIONS 

RECEIVER KIT 
An excellent example of typical Heath Company ability to produce top quality kit merchandise at 
ridiculously low prices, is the AR -2 Communications Receiver. Here is a transformer operated all - 
wave receiver with all of the desired features and none of the disadvantages commonly encountered 
in so- called "economy sets." 

Receiver employs high gain miniature tubes and IF transformers, chassis mounted 5W PM 
speaker, headphone jack, slide rule dial with Ham Bands plainly identified, and easy tuning with 
direct planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands, with 
electrical handspread tuning and logging scales. Other features are RF gain control with AGC on -off 
switch -phone -standby -CW panel switch -prewound coils in a shielded turret assembly and copper 
plated chassis and shielding. 

Uses 12BE6 mixer -oscillator, 12BÁ6 IF amplifier, 12AV6 detector -fist audio, 12A6 beam 
power output, 12BA6 BFO oscillator, 

and 5Y3 rectifier. A lettered control plate is pro- 
vided for the cabinet of your choice or you can order 
the optional Heathkit cabinet featuring the full size 
aluminum panel. 

iecWtitFM TUNER KIT eeat!> t 
BROADCAST BAND 

i 

MODEL FM -2 

Shpg. Wt. 8 lbs. 

Here is an FM Tuner that can be operated 
with your Hi -Fi Amplifier or through the 
"phono" section of the ordinary radio. Com- 
pletely AC operated to eliminate problems 
usually encountered in "economy type" AC- 
DC tuner circuits. Features 8 tube circuit with 
separate mixer and oscillator, 3 double tuned 
IF stages followed by a limiter discriminator 
providing maximum sensitivity and selectivity 
across the full FM frequency band of 88 MC 
to 108 MC. The tuning unit is factory assem- 
bled and adjusted, thus eliminating tedious 
critical "front end" alignment problems. The 
attractive slide rule dial and vernier tuning 
combine to make the Heathkit FM -2 Tuner 
simple to operate. 

RECEIVER CABINETS 
Proxylin impregnated fabric covered plywood 
cabinet available for BR -2 and AR -2 receivers. 
Includes aluminum panel, flocked reinforced 
speaker grill and protective rubber feet. 
For BR -2 Receiver, Cabinet 91 -9 
Shipping weight 5 lbs $4.50 
AR -2 Receiver, Cabinet 91 -10 
Shipping weight 5 lbs. $4.50 

RECEIVER KIT 
The Model BR -2 Broadcast Band Receiver is designed 
especially for the beginner without any sacrifice of 
quality. This receiver features a transformer operated 
power supply, high gain miniature tubes, sharply tuned 
IF transformers, new rod type built -in antenna, and a 
trouble -free planetary tuning system. Exceptional per- 
formance with unusually high sensitivity, good selec- 
tivity, and excellent tone quality from the 5W PM 
chassis mounted speaker. Can be used either as a re- 
ceiver, tuner, or phono amplifier. Uses I2BE6 mixer - 
oscillator, I2BA6 IF amplifier, 12AV6 detector, 12A6 
bcam power output, and 5Y3 rectifier. 

MODEL BR -2 

(Less Cabinet) 

Shpg. Wt. 10 lbs. 

HEATH COMPANY Benton Harbor 20, Mich. 

MAIL YOUR 
OTtUETt O R D E R B L A N K 

SHIP VIA TooAY TOMPANI 7 
H 
a mvi CO Parcel Pest 

HARBOR 
20 Express 

BENTON 
MICHIGAN Freight 

Best Way 

WALNUT 5 -H75 
(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

Enclosed find ( check ( ) money order for On Express orders do not include transportation charges -they will be collected by 

Please ship C.O.D. ( ) postage enclosed for pounds. the express agency at time of delivery. 

ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance. 
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LOW- 

FREQUENCY 

SWEEP 

GENERATOR 

ADAPTER 

Sweep frequencies -audio 
to video- provided by 

this simple instrument 

By RICHARD GRAHAM 

SWEEP generators have enjoyed a 
tremendous growth in popularity. 
With the wide -band frequency re- 
sponses common in FM and TV 

such an instrument is necessary for 
proper alignment. Most sweep genera- 
tors today are designed with only these 
applications in mind -the lowest output 

e frequency is usually about 4 mc. But a 
sweep generator's usefulness can be 
extended considerably for numerous 
low- frequency applications of interest 

.. to both ham and experimenter. The 
low- frequency sweep generator adapter 
does just that -it extends the frequency 
range of the sweep generator from 4 
mc down to a few cycles. This new 
added range includes all the commonly 
used audio, radio and video frequencies. 
Thus the device can be used to align 
the i.f. amplifiers of communications 

SWEEP "EN 

NP'1T - I" XER 

I 
6BA7 

t 

1 
6++C OSC 

6C4 
CATHODE 
FOLLOWER 

L04-FREQ 

OUTPUT 

Fig.1 -Block diagram of sweep adapter. 

JANUARY, 1955 

TEST INSTRUMENTS FOR TV 

receivers for exact bandpass. Likewise 
the response curve of any selective i.f. 
strip can be obtained, be it at 50, 175, 
455 or 1600 kc. The color subcarrier 
channels of a color TV set contain low - 
frequency components that necessitate 
use of a sweep generator with a com- 
paratively low- frequency range. (See 
RCA's Practical Color Television, re- 
vised edition, page 68.) 

The sweep adapter can also be used 
for a variety of audio- frequency appli- 
cations such as determining response 
and cutoff frequencies of an audio 

619A7 MIXER-05C 

VI 9 

FROM SWEEP GEN r K : 

Ç 
I C2 I R 

77.3 R4 

15Kí2W 3.916 

12 

filter, response curves of equalizer am- 
plifiers for magnetic phono cartridges, 
etc. The characteristics of various bass 
and treble controls can be quickly in- 
vestigated. Similarly, the response of 
video amplifiers up to 4 mc can be 
visually observed. These are but a few 
of the more obvious applications of this 
device. 

The basic operation of the sweep 
adapter is to take the swept frequency 
out of the sweep generator and beat 
it against a stable fixed -frequency os- 
cillator set at approximately 6 mc 

L3 

IOOpH 

22011 .05 

6C4 CATH FCLI 

C4 SII V2 

R2 216 

? Ì (I ' LI - 
300ppr 
MICA 

IT H°30 D5C. TAP 3T FROM BOTTOM; I/4 SLUG TUNED FORM 

Fig. 2- Adapter schematic. 
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TEST INSTRUMENTS FOR TV 

Top view of sweep 
generator adapter. 

(Fig. 1). For example, if the sweep 
generator is set at a center frequency 
of 6.455 mc and mixed with a fixed 
6.0 -mc signal, the output will consist 
of the sum and difference of these 
frequencies as well as the two original 
signals. However, all the frequencies 
in the plate circuit of the mixer will 
be attenuated except the difference fre- 
quency, 455 kc. Since the sweep genera- 
tor is sweeping about 6.455 mc, the 
output will vary about a center fre- 
quency of 455 kc. 

Similarly, if the sweep generator 
were sweeping from 6 to 10 mc and this 
were mixed with a fixed oscillator at 6 
mc, the output from the adapter would 
be sweeping over the 0- to 4 -mc range. 
Thus the device can sweep the range 
from audio to video frequencies simply 
by adjusting the sweep generator center 

TO GRID OF SWEEP OSC 

BLANKING SW 

I2AU7 r - -Do-; 
CLIPPER 1 

52; 1 

\ o-/- 

SEL REGT 

TO MODULATOR 500n 47K 
25W 

117GAC 

r-4 
*t.R9 

1 

5K5W 

1 

I I 

I I 

I I 

t t 

LI ADJ 

Underchassis view. 

frequency and the sweep- frequency de- 
viation control. 

The circuit 
The schematic of the adapter is 

shown in Fig. 2. The mixer and oscil- 
lator are combined in one 6BA7. The 
sweep generator output is fed to the 
control grid of the 6BA7. Coil Li and 

BW Fig. 3- Modifications (dashed lines) in 
13K Heath TS -3 for use with the adapter. 

I680ppf 

6X5 
DASHED LINES SHOW ADDITIONS TO T5-3 

70 SI IN SWEEP ADAPTER 

100 

470n. 

20 T20 
= 1 6.3V 

r-ÿ Ì 

.- 

t6.3V tGND tBt 

TO SWEEP ADAPTER 

8t 

capacitor Cl form the resonant circuit 
of a Hartley oscillator operating at 
approximately 6 mc. The exact fre- 
quency is not too important just so 
long as it provides a stable fixed fre- 
quency. The only requirement is that 
the fixed oscillator be higher in fre- 
quency than the highest frequency out 
of the adapter. For example, if the 
adapter is used for video sweeping up 
to 4 mc and if, the beat oscillator in 
the adapter is set at 4 mc, then a pip 
appears on the response waveform on 
the scope at 4 mc. Therefore, 6 mc 
was arbitrarily chosen for the fixed 
oscillator frequency. 

The 6 -mc oscillator frequency may 
have to be varied with sweep generators 
of different manufacture if any video 
applications are intended. This par- 
ticular sweep adapter was used with a 
Heath TS -3 sweep generator, which 
is capable of extremely large sweep 
deviation. At 6 mc the sweep deviation 
is approximately 12 mc, i.e., the fre- 
quency of the output can vary from 6 

to 18 mc in one sweep at maximum 
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Q uitTR.0LE Reg . . 
O 

The ORIGINAL 

NON-INFLAMMABLE 
NON-CONDUCTIVE ON -CO 

7DC CLEANER 
LUBRICANT 

CONTROLS 8 SWITCHES like 
new by the BASKETRIL for only 
a few PENNIES . ., . that's 
what QUIETROLE can do for 
you, and only QUIETROLE will 
give that long lasting smooth, 
quiet operation . even new 
controls .last longer and riper. 
ate quieter when treated with 
QUIETROLE . . the original 
and most reliable product of 
its kind. 

THE CHOICE OF BETTER 

SERVICEMEN "EVERYWHERE" 
Supplied in 2; 4; and 8 oz. 
sizes. Ask for it at your dis. 
tributor. 

manufactured by .. QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

IT 
DON'T BUY ANY 
SOLDERING IRON 
UNTIL YOU SEE 

THE ESICo New LUGER 
SOLDERING IRON 

Makes all other irons 
obsolete: 

UNVEILING EARLY IN 1955 

ELECTRIC SOLDERING IRON CO. 
DEPT. E DEEP RIVER, CONN. 

JANUARY, 1955 

TEST INSTRUMENTS FOR TV 

deviation. If the sweep generator avail- 
able does not have at least a 4 -mc 
deviation starting at 6 mc, some higher 
oscillator frequency must be chosen. t 

The 6BA7 stage is not only a mixer 
and oscillator, but a video amplifier as 
well. The output circuit of the 6BA7 
is shunt- and series -compensated for 
frequencies up to 5 mc. The output of 
this stage is fed into a conventional 
6C4 cathode follower stage. 

A marker signal from an external 
signal generator can be injected into 
the cathode of the cathode follower 
through isolating resistor R7. This is 
a convenient method of identifying fre- 
quencies on response curves. The marker 
is not effective when the adapter is 
used for audio purposes because a 
marker pip on a response curve is 
actually the audio beat frequency pro- 
duced by the marker signal generator 
and the sweep generator. The zero beat 
frequency is the center of the marker 
pip. Thus the marker would take up 
the whole response curve of an audio 
amplifier. Likewise for extremely sharp 
i.f. responses, the marker will appear 
on all sides of the response at once. 
However, it does serve as a rough 
marker even here. 

Since the sweep adapter requires 
only 15 ma at 250 volts d.c. and 6.3 
volts a.c. at 0.45 amp, the power was 
taken from the sweep generator. 

Two minor modifications of the Heath 
TS -3 sweep generator were necessary. 
They may or may not be needed on 
other sweep generators. The blanking 
of the sweep generator during the re- 
turn trace had to be removed,. This was 
necessary because the blanking method 
used frequency -modulated the sweep - 
generator oscillator even when the devi- 
ation control was set to zero. This 
condition is normal for this instrument 
since the generator is primarily de- 
signed for wide -band applications. 
Blanking can be easily removed by 
adding a switch as shown in Fig. 3. 

If the adapter is used with other 
sweep generators, the constructor can 
easily determine if it is necessary to 
remove the blanking by hooking up the 
adapter and sweeping through an i.f. 
or other narrow -band amplifier strip. 
If the scope shows some sort of pattern 
even when the deviation control is set 
to zero, chances are the blanking method 
used in the generator is frequency - 
modulating the oscillator. Many sweep 
generators have a switch to remove 
blanking. 

Another modification -more of an 
operating convenience than a neces- 
sity and helpful when working with 
narrow -band i.f. amplifiers --Ls a means 
of reducing the maximum sweep width. 
This is done by adding 5,000 -ohm re- 
sistor R9 in series with the width 
control in the Heath sweep generator. 
Resistor R9 can be made variable and 
placed on the panel of the sweep 
adapter. This will provide a coarse 
sweep -width control while the one on 
the sweep generator will act as a fine 
control. In this case R9 was simply a 

WORK BETTER, FASTER WITH 
FEWER INSTRUMENTS! 

Test instruments are plenty ex- 1111111E, 
pensive these days ... and that's 
not all! 

No sooner do you buy one new, 
instrument than another type conies 
along that is said to be even better 
and more useful. 

You soon realize you've got tole 
draw the line somewhere! 

The answer is to really learn 
about instruments . to KNOW exactly what each 
type CAN and CANNOT do. Actually, you can do 
first class work with only a comparatively few basic 
instruments ... and you can save hundreds of dol- 
lars by learning to use old instruments more fully. 

Remember! It isn't so muck the instruments you 
use . it's the instrument "KNOW HOW" that 
counts! And that's where this famous book can be 
worth its weight in gold to experienced radio -TV 
men and beginners alike! 

GET MORE WORK OUT OF 

YOUR OLD INSTRUMENTS 
BASIC ELECTRONIC TEST INSTRUMENTS by 

Rufus Turner covers instruments and test equipment 
from a practical, on -the -job standpoint. No useless 
theo.y! In 255 pages and with more than 170 illus- 
trations it shows you how to select the right instru- 
ments and how to use them on all kinds of jobs. 

It shows how to modernize old types and use them 
in new ways. It helps you avoid buying unnecessary 
instruments; teaches you work -saving testing short 
cuts; shows how to evaluate instrument readings 
fast and accurately. 

Over 60 types . . . from the latest TV sweep, 
marker and linearity pattern generators to grid -dip 
oscillators, special purpose bridges and all the old 
standbys from V- O -M -'s signal generators to oscillo- 
scopes and dozens more . are fully covered in a 
way you can easily understand. 

Written especially for servicemen, students, ama- 
teurs and experimenters, BASIC ELECTRONIC 
TEST INSTRUMENTS is the only book of its kind. 
It saves you money . . helps you earn more money 

by helping you work better, faster and more 
accurately! Price only $4.00 ($4.50 outside U.S.A.) 

Dept. RE -15 Rinehart & Co.. Inc. 
232 Madison Ave.. New York 16, N. Y. 

Send Turner's 235 -page BASIC ETECTRONIC 
TEST INSTRUMENTS book for 10 -day FREE EX- 
4MINATION. If I decide to keep book, I will then 
remit $4.00 plus a few cents postage. Otherwise, I will 
return book postpaid promptly and owe you nothing.. 
Name 

Address 

City, Zone, State 
OUTSIDE TT,S.A. - Price $4.50 cash only. Money 
hack if book is returned in 10 days. 
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STYLED FOR SALES 

ENGINEERED FOR SALES 
SMARTLY STYLED CONSOLE 

WITH PIANO TUNING 
The striking control console is designed for beauty of 
design as well as ease of operation. Actuates the rotator 
with the slightest touch. Available in mahogany or ivory 
cabinet. 

STOP WATCH TUNING ACCURACY 
Pinpoint control system is unsurpassed in consistent accu- -\ 
racy of indication. Stops antenna instantly within t/ degree 
of desired position. No drift or ambiguity. 

POWERFUL INLINE DESIGN 

Supports direct deadweight load of largest stacked array. 
Resists downthrust and bending moment. Built -in thrust 
bearings. No extra parts to buy. No breakable offset 
bearings. 

REPLACEABLE FACTORY SEALED 
CARTRIDGE UNIT 

Sealed power drive unit eliminates the former need of 
dismantling the antenna when servicing. Simply loosen 
3 screws to remove the sealed unit. 

BALANCED POWER 

Close tolerance 3200:1 reverted gear drive (within .002 
in. tolerance) efficiently transmits 100% of developed 
power. No inherently weak worm gears. 

390 DEGREE ROTATION 
390 degrees -the broadest traverse range now in use - 
speeds and simplifies station selection beyond standard 
360 degree revolution. 

COLORFUL "CARRY -ALL" CARTON 

Safely protects Roto -King en -route ... eases on- the -job 
carrying of units...comes in handy in the shop or around 
the home. A JFD merchandising extra at no extra cost. 

AUTOMATIC VOLTAGE 
COMPENSATION 

Advanced circuitry achieves automatic voltage compensa- 
tion for stability and exactness of indication despite line 
voltage fluctuations. 

Write for 8 -page 
Roto -King engineering 

brochure No 288. 

Look to JFD for Engineering Leadership! 

MANUFACTURING CO., INC.. 
6101 16th AVENUE, BROOKLYN 4, N. Y. 
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S.A. 

ROTO -KING IS LIKE A DIRECT LINE 
TO EVERY TV STATION IN YOUR AREA. 

Model List 

RT100 -M $44.95 
Mahogany 

RT1Ivory 00 -IV $44.95 
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c 

The ?AIÑBOW Antenna 

Compare 
a radical new fla- p one helical concept 

for VHF -UHF black and white 
or COLOR reception its revolutionary micowove helix 

design that delvers eighes 
signal magnitude on all channels 
with the least omplif ed noon - 
the tame heliccl con igurat on 
used in omatesr ane cono ercial 
reception where the ultimo e 

M high gain and shm p 

directivity is vital. 

Compare 
its preassembled jet -ction 
construction with sense tional new 
"Hi- Tension" aluminum elem -nt 
brackets that slosh osxembly 
time to seconds. You don't wen 
need a screw driver because 
there is no hard ware to tighten. 
lt's automatic I 

now w=th new 

Pee-Assembled 

"Boost te !tub" 
that sky -rockets 

gain yet uses 

shorter most 

length 

Compare 
its toF-nctch front -to -ba eh (up to 
23 dh) cnd front -to -side (up to 
2C dl) ratios that reject 
cc .channel and adjacent channel 
in' ̂ rfere Ice! 

Compare 
is na chless Alcoa al iminum 

_or5trl Ction 

ALC E] A V- AJLUMENUJtr9 

Compare 
its tremendous < cnsu ter 
advertising support fiot presells 
your :ustomers! 
newspaper ad snots, direct mail, 
displays, strearrers, rodio cnd 
television, movie commercials, 
national publicity. 

Compare 
-te let Helix by any s andards 
.mown .nd you will agree with 
thot.sards of dealers -the JET 

HELX i: the "hottest" antenna 
h tte industry, both in 

perborreance and sales t 

INCREDIBLE MICROWAVE HELICAL DESIGN! 
ANTENNA 

' 

HAr NELS 

10 11 '2 13 6 7 8 9 

" ", T-HELIX.' 
.' 

8.3 8.6 9.. 9r5 9.4 15.2 15.8 15.5 15. 14.8 15.1 15.3 

JETSHEL 5 9.2 10.5 11 1 10.5 9.8 13.5 14.4 14.8 15.2 15.5 15.5 15. 

y' 

" SUPERJET' 
lET2'35 

6.8 8.3 9.5 8 8 8.6 10.5 11.2 12. 13.5 13.8 17.6 12.9 

'SUPER 
POWERJET' 
JET213S -5 

7.5 9.5 11.2 10 5 9.3 11.8 12.2 128 13.2 13.3 14.2 14. 

' "DODO" 
Screen Type 
REFLECTOR 

4.75 4.5 7.2 ! 7 1 7. 11. 11.2 11.3 11.5 11.1 12.1 12. 

'SUPER DODO' 
Screen Type 
REFLECTOR 

6.3 6.8 8.3 7 8 7.5 9.5 11.2 11.8 12. 1 1.1 12.1 12. 

!jj í ., 
jjjj.2' 

Brood Pond 
Yogi with 

Phasing Stubs 
4.3 5.7 4 7 I 9, 13. 14. 13 5 13. 1 <. 15. 

Infine Yogi 
with 

Phasing Stubs 
5.2 5.5 6- b. 8. !1.5 9.5 10. 11, 11.5 11.8 

!mine Yogi 
with 

Triple Dipole 
6.25 6.5 8.? g,6 9. i1.5 11.1 11.8 ':1.5 `'11.1 i :. .T 13.5 

5 Super -kline 
Yogi with 

Triple Dipole 
6.75 7. 10.2 10.3 11. 11.5 12.2 12.8 I3.5 13.1 14.6 15.5 

SKY-ROCKETS GAIN! 
COMPARE THE DIFFERENCE! 

For your "pot of gold- follow the 
JFD RAINBOW Antenna! 

Compare its S/N Figure of Merit! 

JFD JET - HELIX- 57.85 %* 
Model Bays 

JET 913 SINGLE 25.50 
JET 9135 STACKED 52.50 
JET 9135 -5 55.00 

HALF WAVE STACKED 

Hari ontet Pattern 

gain represents 
*fist over t/2 wive 
reference folded dipole 

JFD MANUFACTURING Co.,. Inc. 6101 16TH AVENUE BROOKLYN 4, N. Y. ;NTEENATIONAL DIV':SIGN: IS Moore S1., New York 4, W,5. 
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WHERE 
ACCURACY 

COUNTS 

QUALITY 
ELECTRONIC 

INSTRUMENTS 
FOR TV 

TESTING 

Buy right ...know you're right with Hycon -- 
setting new standards in quality test instruments. 

In addition to the three basic instruments shown, 

the Hycon line includes a combination volt -ohm- 

meter and tube tester, sweep generator, bar and 

dot generator, and color bar generator: All instru- 

ments meet color TV requirements. Write the fac- 

tory or contact your local electronic parts jobber 

for additional product information. 

Accuracy at unprecedented low cost sums up 

this rugged, serviceable instrument. Hycon plus 

features include 21 ranges (28 with p -p scales), 

large 61/2" meter, 3% accuracy (DC and 

ohms), AC frequency response to 250 MC 

(with accessory crystal probe). And test 
probes stow inside case, ready to use. 

This is the widely heralded new 

Hycon Digital VTVM- featuring 1% 

accuracy (DC and ohms), 1 millivolt 
sensitivity, illuminated decimal point 

and polarity sign, 12 ranges (AC, DC, 

ohms). AC frequency response to 250 

MC with auxiliary probes. Direct read- 

ing, no interpolation. 

ALL INSTRUMENTS 
IN MATCHING. 

BENCH- STACKING CASES 

104 

Designed specifically for color 

TV and laboratory require- 
ments, the Hycon Model 617 

features 4.5 MC vertical band - 

pass, flat within ±1 db; high 

deflection sensitivity (.01 v /rms 
per inch); and a special flat face 

3" CRT for more usable trace. 

Sharp undistorted trace edge to 

edge. 

4e4tt Mfg. Company 
2961 East Colorado Street 

Pasadena 8, California 

ELECTRONIC EQUIPMENT 

PHOTO RECONNAISSANCE EQUIPMENT 

AERIAL SURVEY ORDNANCE PRODUCTS 

TEST INSTRUMENTS FOR TV 

fixed resistor placed in the sweep gen- 
erator for convenience. 

Construction details 
The unit is housed in a 4 x 5 x 6 -inch 

steel box with a built -in chassis. The 
power leads connecting the sweep gen- 
erator with the adapter should be 
shielded to prevent stray radiation. A 
5 -prong socket was mounted on the 
rear of the sweep generator so that 
the sweep adapter can be removed if 
desired. 

After the unit is completed it is 
necessary only to adjust coil Ll to set 
the unit into operation. This is done by 
placing the antenna of a receiver tuned 
to 6 mc near Li and adjusting the coil 
for maximum indication in the receiver. 
Another method is to couple a grid -dip 
meter to L1 and adjust the slug in L1 
for a dip at 6 mc. Either method is 
satisfactory since the exact frequency 
is not too important. 

Parts for sweep adapter 
Resistors: I-SI, I- 1,000, 2- 2,200, I- 3,900, I- 22,000 

1 -I megohm, 1/2 watt; I- 15,000, 2 wafts; 1 -5,000, 
5 watts (R9, see text). 
Capacitors: I -100 µµf, ceramic tubular; I -300 
µµf, mica; 2 -.005 µf, ceramic disc; 1 -.05 µf, 400 
volts, paper; 2-0.25 µf,'200 volts, paper. 
Miscellaneous: I -6BA7, I-6C4, tubes; I -coil (LI), 
17 turns, No. 30 d.s.c., tap 3 turns from bottom, 
1/4 -inch diameter slug -tuned form; I-coil (L2), 22 
ph, I-coil (L3), 100 µh; I- d.p.s.t. switch (blank- 
ing switch, see text); I- d.p.d.t. switch; I- cabinet 
and chassis; 2 -tube sockets; 3- connectors for input, 
output and marker cables. 

The operation of the sweep generator 
with the sweep adapter is exactly the 
same as it was when the sweep gener- 
ator was used by itself at higher fre- 
quencies. However, more care in oper- 
ating the sweep generator is required. 
Since the blanking has been removed, 
double responses will appear on the 
scope which must be matched up by the 
phasing control on the sweep generator. 

Image responses will appear if the 
sweep width is set too high and the 
frequency of the generator too low. 
For example, if the sweep generator 
is set to sweep from 5 to 7 mc and the 
adapter output is sweeping through a 
455 -kc i.f. amplifier, two responses will 
appear on the scope. One response will 
be the image of the other (Fig. 4). If 

455HC 455NC 

IMC 

SMC 

500NC O 500KC 

SWEEP ADAPTER OUTPUT 

5.5 6 6.5 

SWEEP GEN OUTPUT 

Fig. 4 -Dual traces caused by too 
low a frequency and too much sweep. 

the generator, like the TS -3, sweeps 
in one direction from the dial setting, 
this is only a matter of making sure 
the sweep dial is always set at some 
point above 6 mc. If this is done only 
one response will appear. END 

RADIO -ELECTRONICS 
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M SERIES 

For BETTER, MORE POWERFUL 

MASTER TV SYSTEMS 

Blonder -Tongue research and development 
have had one objective in mind: to enable 

local TV technicians to plan, install and 

maintain master TV systems of any size. As 

a result, the B -T program has succeeded in 

producing economical, easy -to- install, and 
easy -to- maintain equipment. A noteworthy 
example is the B -T 'Add -A -Unit' System 

with its complement of broadband amplifi- 
ers, distribution amplifiers and accessories. 

Now comes our greatest achievement in 

this field ... the MASTERLINE Series. Three 

units are now ready - more will follow - 
with the result that the TV technician will 

now be equipped, better than ever, to 

undertake any task involving TV signal 
distribution. 

MASTERLINE AMPLIFIER 
A more powerful, cascode, all -channel VHF 

Amplifier with variable gain control for 

equalizing high and low ba -ds. When used 

with AGC unit (Model MAGC) maintains 

non- varying output signal. 

Model MLA 

Features: 
Gain: 37db (70x1 

e Impedance: 75 ohms input and output. 
Flat response. 
Input and output coax connectors. 
Self -contained power supply. 
Hammertone metal chassis with easily removable 
cover plate. 

e Weight -6V, lbs. Dimensions -9 x 6 x 5 ". 
UL- approved. $11950 

List Price 

MASTERLINE AUTOMATIC GAIN CONTROL Model MAGC 

A plug -in AGC unit designed for use with 

the MLA amplifier. Maintains constant 

output level, yet permits independent 

regulation of each band. 

Features: 
e Separate high and low band gain settings. 

Acts as positive protection against overload. 
Impedance: 75 ohms, input and output. 
Input and output coax connectors. 
Obtains power from MLA. 
Hammertone metal chassis and cover. 
Weight -3 lbs. Dimensions -6 x 4 x 5". $5950 
UL- approved. List Price 

MASTERLINE MIXER- SEPARATOR Model MMS 

A complete network unit employing no 

tubes and requiring no power. As a Mixer 
the MMS permits up to 12 VHF Yagis, each 

to be individually equalized, mixed and 

fed into one output line. As a Separator 
the MMS divides the output of a single line 

or broadband antenna into separate chan- 

nels with an output (up to 12) provided for 

each channel. Each channel can then be 

individually attenuated, fikered or other- 
wise equalized. 

Features: 

Has 12 tuned VHF channel terminals (input or outputl- 
requires no adjustment. 

Impedance: 75 ohms input and output. 

Employs at least 4 resonant circuits for each channel. 

Low mixing loss -1 to 3db. 

Supplied with channel attenuator plugs -0 to 24db. 

Has strain -relief clamp bars for cables. 

Housed in Lead -coated chassis and mast mounting 
bracket with Aluminum weather -proof cover. 

Weight -4 lbs. Dimensions -12 x 61/2 x 4 ". 

$5950 
List Price 

Manufacturers of TV Amplifiers, Boosters. 
Converters. Accessor'es, and Originators 
cri the B -T 'Add- AUnit' Master TV System. 

For complete soecification data and operating instructions, write Dept. ZA -3 

BLONDER- TONGUE LABORATORIES, INC. 
WESTFIELD, NEW JERSEY 
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AUDIO -HIGH FIDELITY 

PART I of this article (December, 
1954) discussed the effects of va- 
rious damping factors on the oper- 
ation of cone type speakers, par- 

ticularly in the region of cone resonance. 
It was determined that a given speaker 
performs best only when critically 
damped. The matched reproducing sys- 
tem therefore requires the speaker as 
well as the amplifier be terminated in 
their proper loads. The amplifier is 
matched over the greater portion of 
the frequency spectrum by proper de- 
sign, so the speaker should be matched 
to its desired load by proper amplifier 
design. 

As was shown, the proper speaker 
load for critical damping is the numer- 
ical difference between the critical 
damping resistance (CDR) and the 
d.c. resistance of the voice coil. This 
value should be equal to the amplifier 
internal impedance. Of course, the 
speaker can be critically damped by 
using an amplifier of very low internal 
impedance and putting a fixed resistor 
in series with the speaker. However, 
this method results in a power loss in 
the resistor which may be much greater 
than that supplied to the speaker. The 
correct and efficient method of matching 
is by controlling the amplifier internal 
impedance, which does not absorb 
power. (The amplifier nominal imped- 
ance should not be confused with am- 
plifier internal impedance. The nominal 
impedance, 4, 8 or 16 ohms, is what the 
amplifier should work into whereas 
the amplifier internal impedance refers 
to regulation, as explained later in 
this article. The two values are seldom 
the same.) 

Damping factor 
To simplify matters and eliminate 

the variable of nominal impedance, the 
term amplifier damping factor is often 
used. The damping factor is equal to 
the nominal impedance divided by the 
internal resistance of the amplifier. 
For example, an amplifier whose inter- 
nal resistance on the 16 -ohm tap is 8 

ohms has a damping factor of 2. 

For a given speaker there is one 

*Chief Electronics Engineer, Electro- Voice, Inc. 

106 

missing link in 

SPEAKER OPERATION 
Part II- Obtaining variable damping 

factors in amplifiers; determining 

critical damping factors 

By D. J. TOMCIK* 

The Electro -Voice Circlotron 
amplifier. The unit uses vari- 
able damping- factor control. 

value of internal resistance and conse- 
quently one value of damping factor 
which results in critical damping. This 
value can be called the critical damping 
factor (CDF). 

To visualize the damping- factor con- 
cept better, consider the amplifier out- 
put terminals a voltage source with zero 
impedance in series with a resistor equal 
in value to the internal impedance. 
Fig. 1 shows this arrangement with the 
proper amplifier load. The amplifier 
may be push -pull, cathode follower, or 
any other type, since the equivalent out- 
put circuit for all can be considered to be 
the same as that in Fig. 1. To measure 
damping factor of any amplifier it is 
necessary only to measure the output 
voltage under no -load and rated -load 
conditions. The formula for damping 
factor then becomes: 

DF = ErI 
EDI Er1 

where Eri = rated -load voltage and 
Eo1 = no -load voltage. 

From this formula we see that the 
damping factor is also a measure of 
the output regulation - how far the 

HIGHLY UNDERDAMPED 

Fig. 1- Equivalent output circuit. 

Fig. 2- Schematic diagram of the equiv- 
alent plate circuit of the output stage. 

OUTPUT TRANS 

Fig. 3- Circuit using variable feedback. 

Fig. 4- Circuit for determining CDF. 

NEARLY CRITICALLY DAMPED 

a 
CRITICALLY DAMPED 

HIGHLY UNDERDAMPED NEARLY CRITICALLY DAMPED CRITICALLY DAMPED 

e 

Fig. 5- Oscilloscope traces; a, three conditions with speaker in an infinite -baffle 
enclosure; b, same conditions with speaker in large reflex enclosure. 
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Pichrr!llg 

Audio 

Components... 

JANUARY, 1955 

In every field of endeavor ... manufacturing, 
the theatre, concert or contest .. . 

there is always one standout. 

In HI -FI equipment the standout is Pickering .. 
pioneer in this field, responsible 

for the development and introduction of outstanding 
components for highest quality performance; 

every product bearing the Pickering name 
is engineered to conquer the challenge of 

optimum performance ... in their manufacture 
the most stringent quality controls are 

exercised to assure and maintain the "Ne Plus Ultra" 
reputation for products featured by the emblem. 

SYNONYMOUS WITH HIGHEST QUALITY 

Design... .manu f acture... Per f ormance 

It's with good reason that professionals use 

Pickering Audio Components ... they know 
the values built into Pickering equipment. 

INVESTIGATE and you too will use Pickering 
components for your HI -FI system... . 

You'll thrill to new listening experiences .. . 

you'll have the same high quality performance 

as leading FM /AM good music stations, network 

and recording studios ... REMEMBER, leading 

record companies use Pickering Components 

for quality control. 

PICKERING and company incorporated 
Oceanside, L. I., New York 

PICKERING PROFESSIONAL AUDIO EQUIPMENT 

1%,ode mia Cadt 

... Demonstrated and sold by Leading Radio Parts Distributors everywhere. 

For the one nearest you and for detailed literature; write Dept. P -6. 
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ELECTRICAL ENGINEERS 
or 

PHYSICS GRADUATES 

with experience in 

RADAR or ELECTRONICS 
or those desiring to enter these areas... 

The time was never more opportune than now 

for becoming associated with the field of advanced electronics. 

Because of military emphasis this is the most 

rapidly growing and promising sphere of endeavor for the young 

electrical engineer or physicist. 

Since 1948 Hughes Research and Devel- 
opment Laboratories have been engaged 
in an expanding program for design, de- 
velopment and manufacture of highly 
complex radar fire control systems for 
fighter and interceptor aircraft. This re- 
quires Hughes technical advisors in the 
field to serve companies and military 
agencies employing the equipment. 

As one of these field engineers you will 
become familiar with the entire systems in- 

volved, including the most advanced 
electronic computers. With this advan- 
tage you will be ideally situated to 
broaden your experience and learning 
more quickly for future application to 
advanced electronics activity in either the 
military or the commercial field. 

Positions are available in the continen- 
tal United States for married and single 
men under 35 years of age. Overseas 
assignments are open to single men only. 

Hughes Field Engineer H. Heer_ 
Barker (right) discusses operation of 
fire control system with Royal Canadian 
Air Force technicians. Avro Canada 
CF -100 shown at right. 

Relocation of applicant must not cause 
disruption of an urgent military project. 

Scientific 

and 

Engineering 

Staff 

HUGHES 
RESEARCH 
A N l7 
DEVELOPMENT 
LABORATORIES 

Culver City, 
Los Angeles 

County, 

California 
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output varies from a constant -voltage 
source with changes in load. Amplifiers 
with high damping factors act more 
like constant- voltage sources than those 
with lower damping factors. Conversely, 
amplifiers with low damping factors 
act more like constant- current sources 
than those with higher damping factors. 
Hence a means is provided to vary the 
damping factor simply by controlling 
the regulation. This is easily done by 
using feedback in the circuit to obtain 
more or less constant -voltage or con- 
stant- current amplifiers. But, first, what 
damping factor requirements are nec- 
essary in a really good high -fidelity 
amplifier? 

We have seen in Part I that all 
speakers classed as high -fidelity units 
require positive values of amplifier 
resistance for critical damping. Only 
inefficient speakers in the very low 
price range require negative resistances. 
It is possible to obtain negative- resist- 
ance characteristics from an amplifier 
by using positive feedback. But since 
the speaker that requires this type of 
damping is mediocre at best, and since 
positive feedback may result in insta- 
bility and increased distortion, nega- 
tive- resistance amplifiers are unneces- 
sary in the present state of the repro- 
ducing art. 

The highest practical damping factor 
is approximately 10 to 15. Since the d.c. 
coil resistance of a speaker generally 
makes up more than 75% of the total 
nominal impedance, amplifier damping 
factors greater than 10 or so have no 
appreciable effect on speaker damping. 
For example, a 16 -ohm speaker with a 
12 -ohm d.c. coil will have a total series 
resistance of 13.6 ohms with a damping 
factor of 10, and a total series resistance 
of 12.4 ohms with a damping factor of 
40. The difference in frequency response 
is not noticeable to the ear and hardly 
measurable. 

The lowest damping factors found in 
today's high -fidelity speakers range 
around 0.3 or 0.4. A good low limit for 
amplifier design would be 0.1 or 160 
ohms on the 16 -ohm tap. 

We have now established the limits to 
be between 0.1 and 15 to cover amply 
the range in modern -day speakers. The 
damping control should be calibrated 
directly in damping factor or internal 
resistance to simplify adjustment to a 
given speaker. 

Other considerations 

A good high -fidelity amplifier should 
also have a constant sensitivity with 
rated load applied, as the damping 
factor is varied. This results in a con- 
stant negative feedback which main- 
tains the' distortion and hum figures at 
constant low levels. In addition, the 
damping- factor control system should 
not be frequency- discriminating. Fre- 
quency discrimination will affect sensi- 
tivity more at some frequencies than at 
others and produce an undesirable 
tone -control action in the system. 

An effect which might be noticed 
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NEVER THOUGHT WE COULD 6ET PICTURES 
U//TH SO /YIUCH PUNCH 'TIL CITE HAD 
77-105E SPl2 AG(/E CAP,C I TORS PUT IN. 

Accept no substitutes. 
There is a Sprague 
Distributor in every 

sales area in the 
United States. Write 
for the name of your 
nearest source of sup- 
ply today. 

* Trademark 

Don't Be Vague.Jnsist on SPRAGUE 

Insist on Sprague 
CERAMICS 

Tiny, tough, dependable . 

in every application . . . 
whether discs, plates, buttons, 
or door knobs. And there's a 
Sprague ceramic capacitor to 
meet every service need. You 
give your customers depend- 
able service, guard yourself 
against costly call-backs, 
when you use only Sprague 
Ceramic capacitors. 

Insist on Sprague 
TWIST -LOK 'LYTICS 

Sprague TVL's fill the top 
performance bill in the tough- 
est TV circuits. High tem- 
peratures, surge soltages, rip- 
ple currents won't faze them. 
Like all Sprague capacitors, 
Twist -Lok 'Lytics are your 
first line of defense against 
expensive call -backs. 

SPRAGUE 
JANUARY, 1955 

Insist on Sprague 
BLACK BEAUTY TELECAPS 

The most imitated capacitor 
Sprague ever introduced. But 
you get Sprague per/ormanrr 
only when you insist on 
Sprague Telecaps. Hundred' 
of millions are in use today 
as first choice of quality con- 
scious manufacturers and 
servicemen. It's the premium 
molded tubular at no extra 
cost. 

Get your copy of Sprague's latest rodio and TV 
sery ce catalog C -610. Write Sprague Products 
Company`, 81 Marshall St., North Adorns, Mass. 
`Distributors' Division of Sprague Electric Company 

WORLD'S LARGEST 
CAPACITOR MANUFACTURER 
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NOW better performance than ever 

ANOTHER ' t TURNER MICROPHONE VALUE 
TURNER MODEL 80 CRYSTAL -The level is now only -54db. 

A further improvement in this always outstanding 

performer. The Turner 80 is a powerful miniature 

crystal mike so tiny you can hide it in the palm of your 

hand. A really big performer within its frequency range. 

TURNER 
MODEL 

80 SPECIFICATIONS 

Response: 

50 -7,000 
Level: 

Case; 
-54 db. 

rhdie-ca sf Zinc olloY. Satt, Crystal: a finish. 

btmorph moisture Blast 
hock and mecho 

. Se led. 
Cable: proofed. 

conduottoched single or, shielded. 
LIST PRICE: 

Matching 
1S 45 

as shown 
here): $5.75 1 

THE TURNER COMPANY 
933 11th St, NI, Cedar Rapids, la. 

Canada: Canadian Marcos, Co., Toronto. 

Ont., & Branches 

Export: Ad. Auriema, Inc_, 59 Broad St.. 
New York 4, N.Y. 

H. 

HIGH . 
HÌGH FIDELITY! 

Engineered by Electronic 
Craftsmen with over 30 
Years Experience 

Quality parts- Finest on the market. 
Recessed handle-Sinks into case to permit 
stacking. 
Large 414" meter -Easier to read than others. 
Etched panel -Smooth etched rubproof panel 
keeps wording legible. 
Low price-In spite of better grade parts, 
Model FV -1 sells for bargain price. 
Equal to, or better than competitive makes! 
Fast measurements with greater accuracy 
on 1 z volt low scale give more than 2%- 
inch scale length per volt. AC -DC ranges 
0- 1.5- 5.15.50- 150. 500.1500 volts (1000 volt 
max. on AC). Ohmeter range from X1 to 

X100K and X1 meg. Measures .1 ohm to 
1000 megohms. Many other features. 

Kit includes tubes, assembly material, test 
leads, manual for assembly. (Wired- 535.50) 

MAIL ORDER for MODEL FV -1 TODAY! 

FRANKLIN ELECTRONICS 
Free Bulletin! King St., Franklin Park, III. 

Enclosed find check, money order. Ship 
C.O.D. C.O.D. postage. Money back guarantee. 

Name 

Address 

City 

'no 

Zone- State 

High 

Fidelity Techniques 

by John H. Newitt 
The book that 

says goodbye to 
guesswork in 
choosing, build- 
ing and servicing 
hi -fi equipment. 

512 pages 
203 pictures 
Price $7.50 

Whether you specialize in 
high fidelity service, custom 
building or simply want to 
build a top -notch outfit for 
yourself, this big 512 -page 
book will guide you every 
step of the way. 

Helps you get better re- 
sults at less cost. Shows 
what to do . what mis- 
takes to avoid. Gives you 
a full understanding of the 
many different methods, 
circuits, designs, equip- 
ment, components and other 
subjects that are debated 
whenever hi -fi fans get to- 
gether. 

A COMPLETE GUIDE 
Written by one of the na- 

tion's leading experts, High 
Fidelity Techniques is com- 
plete, authentic and easy to 
understand. From beginning 
to end, it is chock full of 
how- to -do -it tips, service 
hints, custom -building ideas 
and data, charts and dia- 
grams of the most helpful 
sort. 

10 -DAY FREE EXAMINATION! 
Dept. RE -15, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 

Send HIGH FIDELITY TECHNIQUES for 10 -day 
FREE EXAMINATION. If I like book, I will 
then promptly send $7.50 (plus a few cents post- 
age) in full payment. Otherwise, I will return 
book postpaid and owe you nothing! 

I Name 

I Address 

ICity. 
Zone, State 

t:n TSIDE U.S.A. -Price $8.00 c h with order only. 
back it book is rcturnsd in 10 days. 

I 
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in a nonfrequency- discriminating sys- 
tem is that of high- frequency accentua- 
tion at low damping- factor values where 
a single wide -range speaker is used. 
This high- frequency boost is caused by 
the speaker inductive reactance becom- 
ing appreciable and affecting the gain 
of the amplifier at high frequencies. The 
effect is not present in multiple- speaker 
systems since the reproducing compo- 
nents are designed to present the nomi- 
nal impedance over their working range 
of frequencies and are then cut off by 
the crossover network above their 
range. However, in a single- speaker 
system, the several decibels of treble 
boost are not serious and probably com- 
plement the high -end speaker roll -off 
due to the single -cone operation. In any 
event, if desired, the treble control 
can nullify this effect. 

Amplifier design 

With the requirements mentioned, we 
can proceed to design the output circuit 
of the amplifier, remembering the cri- 
terion that negative voltage feedback 
lowers the internal resistance while 
negative current feedback raises the re- 
sistance. We will probably want to 
settle on some minimum value of nega- 
tive feedback to take care of the fre- 
quency response, distortion and hum. 
This usually falls between 15 and 20 
db of loop feedback. It may turn out 
that we will need more than this mini- 
mum value, depending on the circuit and 
particular constants used. 

The circuit is first considered without 
loop feedback so as to determine the 
starting -point damping factor. The 
equivalent circuit shown in Fig. 2 

applies to all types of circuits as long as r is considered the effective plate 
resistance and RI, the load impedance 
referred to the primary of the output 
transformer. For example, the damping 
factor for push -pull 6V6's pentode - 
connected, with r = 64,000 ohms and 
IL= 8,000 ohms', is 

DF - 8x000 = 0.125 
64,000 

without loop feedback. To obtain the 
high damping factor of 10, negative 
voltage feedback is used around the 
loop until that value is obtained, say 
18 db. Then if 9 db of negative current 
feedback is added while 9 db of nega- 
tive voltage feedback is removed, the 
total negative feedback remains at 18 
db; but the damping factor is now 
0.125 as with no feedback. However, 
the sensitivity, frequency response, dis- 
tortion and hum remain constant. This 
amplifier covers approximately the de- 
sired range of damping factors while 
the set requirements are maintained. 
The design procedure is applicable to 
all types of amplifiers, the only differ- 
ence being in the initial value of damp- 
ing factor with no loop feedback. The 
value of r will vary greatly with the 
type of circuit. A cathode -follower out- 
put stage results in a very low value of 
r , approximately equal to the reciprocal 
of the transconductance. Generally, pen- 
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todes in push -pull have high values. 
Triodes fall in between pentodes and 
cathode followers. The ultra -linear cir- 
cuit is a combination midway between 
pentode and triode operation. The Elec- 
tro -Voice Wiggin's Circlotron circuit 
using two 6V6's in a bridge arrange- 
ment results in r,, equal to 2,000 ohms 
and R1, equal also to 2,000 ohms. Under 
these conditions, no loop feedback or 
equal voltage and current feedback 
results in a damping factor of 1. Over- 
all negative voltage feedback increases 
the damping factor to values greater 
than 1, and over -all negative current 
feedback to values less than 1. 

Fig. 3 shows an arrangement in which 
the current and voltage feedback can 
be varied in any amount while the total 
feedback remains a constant. Resistor 
R,. permits maximum desired current 
feedback when it is fully in the circuit. 
The value of 11,f is such that the total 
required voltage feedback is obtained 
when the slider of R,- is at the cathode 
position. The ratio of R, to Rk is chosen 
so that the voltage feedback is equal in 
value to the maximum current feedback 
when the movable arm of R,, is at the 
Rk end. The two potentiometers are 
ganged in such a way that an increase 
in voltage feedback causes a decrease 
in current feedback. 

Determination of CDF 

With the Fig. 3 circuit arrangement 
it is possible to obtain various damping 
factors by the turn of a knob. It is now 
necessary only to determine the CDF 
of the speaker to be used and then 
adjust the amplifier damping factor 
to that value. 

The Electro -Voice line of high -fidelity 
speakers includes the CDF value in 
their specifications. For those who 
would like to determine the CDF of 
their present speaker system, the equip- 
ment needed includes an oscilloscope, 
a calibrated variable resistance of about 
50 ohms maximum, a flashlight battery, 
a momentary pushbutton switch, a 
0.5 -4 capacitor, a type 1N34 germanium 
diode and a 100,000 -ohm resistor. The 
components are arranged as in Fig. 4. 
Carefully observe the polarity of the 
flashlight cell and the 1N34. Mount 
the speaker under test in its permanent 
enclosure since the baffle has some 
influence on the CDF value. The amount 
of coupling between speaker cone and 
enclosure is not very great. The cabinet 
resonances will not be appreciably af- 
fected by changing damping on the 
speaker, but the enclosure does contrib- 
ute to the effective mass and stiffness of 
the spèaker, which directly affects the 
value of CDF. 

The circuit of Fig. 4 operates as 
follows. When the switch is closed, the 
speaker cone is displaced due to the 
current flowing through the voice coil. 
The switch is then opened and the cone 
returns to rest position. The voltage 
it generates in so doing is observed 
on the oscilloscope. The external re- 
sistance shunting the speaker is ad- 

JANUARY, 1955 

Smart Servicemen 

And 
Are Modernizing Current TV Sets 

By Using 

üviuLøit t&0t CCi 
And 

...The Only Truly 
Universal Plug -Ins Replacement 

Rectifier That Can Also Be 
Bolted And Soldered 

* PATENT APPLIED FOR 

Get a copy of the latest Selenium Rectifier 
Replacement Guide from your distributor 

arkes 
RECTIFIER DIVISION 

arzian.lN<. 415 N. COLLEGE. DEPT. RE -1. BLOOMINGTON. IND. 

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export: Ad. Auriema, Inc., New York City 
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MOSLEY 

CONVENIENT 
LOW LOSS SOCKET 

MAY BE INSTALLED 
ON INSIDE PLATE 

Write for free copy of MOSLEY Con 
denser! Catalog, Form D -1. Tells - 
How To Make More Installation Profits! 

Mosley 
8622 ST. CHARLES ROCK ROAD 

ST. LOUIS 14, MISSOURI 

POLYSTYRENE \ 
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Cot. No. 625 -I Cat. No. 625 -PK 
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' 

In brown or ivory. Universal TV Socket 
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devices, battery charging, etc. Less than 
5% ripple over rated ranges. Withstands 
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MODEL "B" FILTERED DC 
POWER SUPPLY 
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power 2 -way mobile auto radios. 1 Mo- 
del "B" delivers 6v. at 20 amps. 2 
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justed so that the scope trace indicates 
critical damping. This value of resist- 
ance is then equal to the necessary am- 
plifier resistance to critically damp the 
cone. Thus the CDF is determined. The 
capacitor and 100,000 -ohm resistor act 
as a filter to stabilize the scope trace 
when the switch is repeatedly opened 
and closed. If they weren't included, 
the trace would bob up and down on the 
screen, making observation almost im- 
possible. 

This effect is due to the slow charge 
and discharge of the input capacitor 
of the oscilloscope. The 1N34 diode 
shorts out the positive voltage surge 
when the switch is closed so that only 
the motion of the cone on opening the 
switch is analyzed on the scope. 

In performing the test, start with the 
variable resistance high so the speaker 
is underdamped. Decrease resistance 
slowly until critical damping is ob- 
tained. In so doing, the point where the 
second and succeeding cycles just barely 
disappear is more easily seen. Ap- 
proaching critical damping from the 
overdamped state is more difficult to 
observe. The switch should be con- 
tinuously operated several times a sec- 
ond and the horizontal sweep adjusted 
to a low sweep rate. 

The curves in Fig. 5 -a show the traces 
obtained for a speaker in an infinite 
baffle for the underdamped and critically 
damped states. Notice the absence of 
any second cycle when critically damped. 
In Fig. 5 -b, the speaker was mounted 
in a very large bass -reflex box. Notice 
how the enclosure resonance remains 
even after the speaker is critically 
damped. In small bass -reflex enclosures, 
the resonant frequency of the port is 
close to the cone resonance and does 
not show distinctly on the curve. In 
this case, the patterns appear as in 
Fig. 5 -a. The point of critical damping 
is reached when the second full cycle is 
just barely eliminated in all cases. The 
wave .form for a slightly overdamped 
condition looks the same as that for the 
critical damping, the only difference 
being an amplitude decrease in the 
overdamped wave. 

Conclusion 
The CDF of any speaker can now 

be obtained and the amplifier matched 
to give optimum performance. Errors 
of ±50% in CDF do not appreciably 
change the performance of the speaker, 
so it is unnecessary to determine the 
needed amplifier resistance down to the 
last ohm. In fact, the point at which 
critical damping occurs will be rather 
broad when the above procedure is 
followed. 

However, great mismatch can result 
in a very appreciable loss of bass power 
-as much as eight or nine times. It is 
therefore worth the time and effort to 
determine the CDF and match the 
speaker -amplifier combination. You 
will have the satisfaction of knowing 
that the components are performing at 
their best and in this way providing 
more listening pleasure. END 

112 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


CREI prepares you 

quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics 
industry. It is a tremendous industry, and -at the present time there are more 
jobs than there are trained men to fill them. But -when there's a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on -and begin the best possible training program. 

CREI Home Study .. . 

The Quick Way to Get There. 
Benefits Felt 

Right Away. 

Since 1927, CREI has giver thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time- tested CREI procedure 
can help you, too -if you really want to 
be helped. CREI lessons are prepared by 
experts in easy -to- understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
:arefully through the material, and grade 
your written work personally (not by 
machine). 

Industry Recognizes 

CREI Training. 

CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 
good -paying positions with America's 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio- electronics -tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation ; 

Columbia Broadcasting System- Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways. Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans -Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 

Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 

I BROADCASTING 

I TELEVISION 

MANUFACTURING 
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1 SERVICING 

AERONAUTICAL 

ELECTRONICS 
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Resident Instruction 
at the same high technical level - 

day or night, in Washington, D. C. .New 
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tion meets your requirements, check the 
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World of Electronics," this free illustrated 
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line of the courses CREI offers (except 
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all the facts you need to judge and corn - 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest - your future - is up to 
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Please send me your course outline and FREE Illustrated 
Booklet "Your Future in the New World of Electronics" . . 

describing opportunities and CREI home study courses in 

Practical Electronics Engineering. 

CHECK 
CI Practical Rad o Engineering 

FIELD OF 
Broadcast Radio Engineering (AM, FM, TV) 

GREATEST 
Practical Television Engineering 

INTEREST 
Aeronautical Electronics Engineering 
TV, FM & Advanced AM Servicing 

Name 

Street 

City Zone State 
CHECK: Residence School Veteran, 

e1wl7 

ELECTRONICS 

To help us answer your re- 
quest intelligently, please 
give the following infor- 
mation: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRON ICS 
EXPERIENCE 

IN WHAT BRANCH OF 
ELECTRONICS MOST IN- 
TERESTED? 
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YOU CAN PLOD ALONG for years, 
getting a paltry increase now and 

then, enjoying little security, find- 
ing your work dull and drab. 

Then something happens. 
Things look up. You become more 
confident. Your earnings rise. You 
feel more important. 

"Luck," some may say. 
"Contacts," others may suggest. 
But in your heart, you will 

know the answer: "Training." And 
it all may have started the moment 
you filled out a coupon requesting a 
copy of a free booklet named "Your 
Future in the New World of Elec- 
tronics." From this data you get 
knowledge of where you stand in 
Electronics. Tremendous expansion 
leaves this gigantic industry plead- 
ing for trained men. Top manufac- 
turers sold billions of dollars worth 
of electronic merchandise in 1953. 
By 1960, the radio -electronics indus- 
try should do no less than 10 billion 
dollars per year, not counting mili- 
tary orders. 

Today there are over 97,000 
radio- equipped police cars; an even 
larger number of taxis are radio 
equipped (at least 87,000) ; 32,000 
civilian planes have radio; 35,000 

The data that Launched 

Thousands of Careers 

is yours FREE to show 

HOW YOU CAN BE SUCCESSFUL 

IN RADIO-TV-ELECTRONICS 

Send for Your Booklet Today ! 

American ships have radio. 
Today there are over 120,000,- 

000 radios in use. There are 28,000,- 
000 TV sets and 381 TV stations in 
operation. Color TV is coming into 
its own. Countless positions must 
be filled -in development, research, 
design, production, testing and in- 
spection, manufacture, broadcast- 
ing, telecasting and servicing. To 
fill these posts, trained men are 
needed -men who somewhere along 
the line take time to improve their 
knowledge, their skills. Men who, 
today, perhaps, take two minutes 
to send for a booklet. 

"Your Future in the New World 
of Electronics" shows you how CREI 
Home Study leads the way to 
greater earnings through the invit- 
ing opportunities described above. 

However, CREI does not prom- 
ise you a "snap." With an accredited 
technical school such as this, you 
must study to convert your ambi- 
tion into technical knowledge you 
can sell in the fabulous Electronics 
market. 

Since its founding in 1927, 
CREI has provided thousands of 
professional radio men with techni- 
cal educations. During World War 

1st Class 

Permit No. 288 -R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In United States 

30 Postage Will Be Paid By 

CAPITOL RADIO ENGINEERING INSTITUTE 

3224 ,16th Street, N.W. 

Washington 10, D. C. 

Il CREI trained thousands for the 
Armed Services. Leading firms 
choose CREI courses for group 
training in electronics, at company 
expense, among them United Air 
Lines, Canadian Broadcasting Cor- 
poration, Trans -Canada Airlines, 
Sears, Roebuck and Co., Bendix 
Products D i v i s ion, All-American 
Cables and Radio, Inc., and RCA 
Victor Division. 

CREI courses are prepared by 
recognized experts, in a practical, 
easily understood manner. You get 
the benefit of time -tested materials, 
under the personal supervision of a 
CREI Staff Instructor, who knows 
and teaches you what industry 
wants. This is accomplished on your 
own time, during hours selected by 
you. and controlled by your own will 
power. This complete training is the 
reason that graduates find their 
CREI diplomas keys -to- success in 
Radio, TV and Electronics. CREI 
alumni hold top positions in Amer- 
ica's leading firms. At your service 
is the CREI Placement Bureau, 
which finds positions for advanced 
students and graduates. Although 
CREI does not guarantee jobs, re- 
quests for personnel far exceed cur- 
rent supply. 

Now is the time of decision for 
you. Luck will not propel you for- 
ward unless it finds you trained. 
Contacts won't budge you an inch 
unless you have the skill to back 
them up. The answer is: Technical 
Training . and willingness to 
learn. Together they will bring you 
increased earnings in this new Age 
the Electronics. Fill out the postage - 
free reply card and mail it now. 
We'll promptly send you your free 
copy of "Your Future in the New 
World of Electronics." The rest - 
your future -is up to you. 
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AUDIO -HIGH FIDELITY 

SERVI(;ING 

HIGH - FIDELITY 

EQUIPMENT 
Part XI -AM and FM tuner distortion; de- emphasis and pre -emphasis; noise 

By JOSEPH MARSHALL 

THE servicing of high -fidelity tuners 
differs very little from the servic- 
ing of ordinary radio and TV 
receivers. Two factors, however, 

demand special consideration and care - 
noise and distortion. 

Distortion in both AM and FM tuners 
must be kept to a minimum. The better 
the high -fidelity amplifiers and speak- 
ers following the `tuners, the more 
audible and annoying the distortion. 
Indeed, in the best systems, the total 
distortion at the output is likely to con- 
sist very largely of the distortion pres- 
ent in the output of the tuner. 

Almost all radio programs are heavily 
limited. And while limiting amplifiers 
are much better today than formerly, 
heavy limiting is usually obtained at the 
price of some distortion. Moreover, 
though the signal radiated by most sta- 
tions may meet FCC standards as to 
distortion as transmitted, it will con- 
siderably exceed FCC standards as re- 
ceived because the high average modu- 
lation level drives the detectors into the 
high- distortion region of their operat- 
ing curves. This will produce at least 
1% harmonic distortion (or about 4% 
IM ) on even the best programs from 
the best stations on the best tuners. 
Clearly then, it is highly essential to 
minimize the distortion produced by the 
tuner as completely as possible. 

In AM tuners distortion is largely 
caused by the detector. Most tuners use 
diode detectors. To hold down the dis- 
tortion the diode load is kept very high 
either by using grid -leak biasing (Fig. 

DET 6 IST AF AMPL AF OUTPUT 

AVG 

3-10MEG 

Fig. 1 -Diode detector feeding an audio 
amplifier using grid -leak biasing. 
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1) in the following audio stage or by 
using a cathode follower after the diode 
(Fig. 2). In the first case, the diode 
load looks into a grid resistor of 3 to 10 
megohms; in the second case, the grid 
resistor may be 1 megohm or less but 
the effective input resistance is multi- 
plied up to 10 times by the current feed- 
back of the follower. In either case, the 
diode should be capable of handling high 
modulation percentages with acceptably 
low distortion. 

I F T DET CATH FOLL Bt 

Fig. 2- Detector feeds cathode follower. 

If the distortion is high, check the 
diode detector and its associated ampli- 
fier. There is a simple check for diode 
loading. Feed an audio signal into the 
end of the diode load which goes to the 
following stage. Measure the output of 
the following audio amplifier as you 
sweep the signal from 200 to 20 cycles. 
If the input resistance of the audio 
stage is as high as it should be to main- 
tain a high diode load (and keep dis- 
tortion low), the response at very low 
frequencies should be very flat -even if 
the coupling capacitor is small. You 
should get not more than a 3 -db drop at 
20 cycles with any coupling capacitor 
larger than .001 of if the following stage 
uses either a 10- megohm grid resistor 
or is a cathode follower. In fact, in a 
hi -fi tuner the response should be within 
1 db. If the drop is greater than this, 
it is a pretty safe assumption that the 
diode will be too heavily loaded to keep 
distortion down to a safe minimum. 

This may be the fault of the design; 
if so, there is nothing you can do about 
it short of redesigning the audio end 

of the tuner. But if the audio stage is 
either grid -leak biased or uses a cathode 
follower, it is more likely to be a tube 
or component fault. The low- frequency 
response could be improved by in- 
creasing the size of the coupling capac- 
itor but this will not help the loading; 
indeed it will load the diode more heavily 
at very low frequencies. 

A few AM tuners use the infinite - 
impedance or cathode -follower detector 
(Fig. 3). This detector is capable of 
handling high percentages of modula- 
tion with low distortion. For lowest dis- 
tortion the cathode load is sometimes 
critical. If such a receiver develops high 
distortion, check the values of the 
cathode resistor (or resistors) and the 
r.f. bypass capacitor for leakage or 
shorts. 

Distortion in FM tuners 
Excessive distortion in FM tuners is 

principally the result of misalignment 
of the i.f. amplifier and detector. For 
lowest distortion the i.f. bandwidth 
should be not less than 150 kc at the 
-6 -db point and preferably from 180 
to 240 kc. The curve should also be as 
symmetrical as possible. The discrimi- 
nator curve should-be very straight and 
the straight portion should be at least 
200 and preferably 240 kc long. There- 
fore, when lowest distortion is called 
for, careful alignment with a scope, 
sweep generator and accurate markers 
is absolutely essential. 

Regeneration can produce serious dis- 
tortion in FM tuners. It always shows 
itself as a badly shaped trace on the 

Fig. 3- Infinite- impedance detector. 
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scope in visual alignment. If extreme 
peaking of coils misshapes the curve, 
look for regeneration. Cure it if you 
can; if you cannot, back off the trimmer 
on the offending stage to produce the 
most symmetrical and smoothest curve 
possible. 

A most annoying type of distortion 
can occur in FM tuners on remote or 
weak signals when the signal arrives 
by multiple paths, producing phase dis- 
tortion which is reduced not much, if 
any, by the limiters. This type of dis- 
tortion must be treated the same way as 
multiple -path ghosts in TV -by using a 
directional antenna and orienting it to 
eliminate all but one receiving path. 

Excessive limiting at the broadcast 
station can produce similar phase dis- 
tortion which also is reduced not much, 
if any, by the limiters. The audible 
effects of these two types of phase dis- 
tortion fall into the 10,000- to 15,000 - 
cycle range principally and can be very 
annoying. Nothing, of course, can be 
done if the distortion is in the signal 
itself. However, antenna orientation 
will tell you whether it is due to 
multiple -path reception -or to limiting. 

Another problem sometimes arises 
when extremely sensitive tuners are 
used on strong local stations -distortion 
may be produced by overdriving one or 
more stages, especially the converter. 
Theoretically, an overdriven i.f. or r.f. 
stage should become a sort of limiter 
and the distortion produced should be 
minimized by the limiting action. How- 
ever, some of the distortion is phase or 
FM distortion and is not affected by the 
limiting action. This type of distortion 
can be diagnosed by reducing the input 
either with an attenuator pad or by 
using a very poor antenna -a 4- or 5- 
foot length of wire perhaps. 

Another possible cause of increased 
distortion may be found in the de- 
emphasis network following the de- 
tector. Under present standards FM 
broadcasting calls for a treble boost of 
13.7 db at 10,000 cycles achieved by a 
75- microsecond network. The receiver 
should have a complementary de- 
emphasis network of 75 microseconds 
or a slope of 13.7 db at 10,000 cycles. 

W INPUT 

a 

DE-EMPHASIS 
X t----- TO AF 

6 

I I50K I 

ISOOppi 

Fig. 4-De- emphasis networks in11the: a, 
Foster -Seeley; b, ratio detector circuits. 

AMPI. 
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The pre- emphasis in the -station has a 
tendency to accentuate distortion as well 
as treble tone. If the receiver does not 
provide complete or accurate de-em - 
phasis, the result is higher audible dis- 
tortion, as well as a shrill treble. Un- 
fortunately, some tuners do not provide 
complete de- emphasis and others actu- 
ally produce a treble boost of up to 10 
db at 10,000 cycles, with a corresponding 
increase in audible distortion. Some- 
times, too, a failure of components may 
shift the de- emphasis slope. 

Fig. 4 shows typical de- emphasis net- 
works for the Foster -Seely circuit a and 
the ratio detector b. The network con- 
sists of a series resistor and a shunt 
capacitor. Individual values are not im- 
portant and may vary. The important 
thing is that the time constant should 
be 75 microseconds. There is some range 
of tolerance and in practice a product 
of between 60 and 85 microseconds may 
be acceptable; the lower value produces 
a boost of about 2 db at 10,000 cycles, 
and the latter a slope of about the same 
value. 

You can also check the slope with an 
audio generator and meter. Apply the 
generator output to point X and meas- 
ure the tuner output. Check the dif- 
ference in reading between 1,000 and 
10,000 cycles. It should be between 13 
and 14 db down at 10,000 cycles. 

If the distortion seems high on all 
stations and the treble is also shrill, 
check the de- emphasis in the same man- 
ner. The resistor may be off -value or 
the capacitor open or leaky. If the time 
constant is not close to 75 microseconds, 
the simplest correction can be obtained 
by replacing the resistor with one whose 
resistance yields the required time con- 
stant (or produces the 14 -db slope at 
10 kc) with the capacitor already in 
the circuit. The series resistance pro- 
duces a loss of gain and should not be 
too high; values up to 150,000 ohms will 
usually be all right if the following 
grid resistor is 500,000 ohms or larger. 

The technician should be careful not 
to blame signal distortion on the re- 
ceiver. Record programs are especially 
likely to contain considerable distortion 
because of improper or careless equal- 
ization of the pickup, a worn needle or 
records which have been played too long 
and improperly stored. Before you tear 
up a tuner be sure the distortion is not 
in the signal. Tuner distortion will be 
fairly constant from station to station 
and with live or recorded material; sig- 
nal distortion will vary from station to 
station and record to record. 

Receiver noise 
Aside from hum, a familiar problem 

to the service technician, the noises in 
hi -fi tuners take the form of inter - 
channel interference on AM and in- 
complete noise suppression on FM. 

High -fidelity reception of AM stations 
faces a difficult obstacle. For good treble 
response the bandwidth should be wide. 
Unfortunately, a wide bandwidth in- 
creases the interference from adjacent - 
channel stations. The problem is more 

serious in high fidelity because if the 
following amplifier and speakers have a 
flat response to 15 or 20 kc the inter- 
ference is considerably more audible 
than in the ordinary radio. 

Designers try to minimize the prob- 
lem by using a wide bandwith in the i.f. 
section but following it with some sort 
of low -pass or band -rejection filter in 
the audio section to cut off the inter- 
fering noise. Another solution lies in 
making the bandwidth just narrow 
enough to attenuate the interference to 
a level low enough to minimize an- 
noyance. 

When faced with this problem, see 
if the tuner uses a "whistle" filter. 
Such filters, whether of the low -pass 
or band -rejection type, can usually be 
easily recognized on a diagram or in 
circuit tracing: They require one or 
more inductances in the audio channel 
and often a complicated network of 
resistors and capacitors. They usually 
follow the detector and precede the first 
audio amplifier. The simplest way to 
test the operation of such a filter is to 
feed an audio signal ahead of the net- 
work and measure the output of the 
stage following the network or the tuner 
output. Sweep the signal from 5,000 to 
15,000 cycles. Yoe} should get very 
severe attenuation (20 db or more) in 
the region between 7,500 and 11,000 
cycles. If you do not, check the com- 
ponents of the network for opens, shorts 
and serious off -values. 

Careful alignment of the r.f. and i.f. 
channels is very important in hi -fi AM 
tuners, whether or not they use a whistle 
filter. Visual alignment is highly recom- 
mended. If the tuner uses a whistle 
filter, align the tuner for the flattest top 
on the response curve up to 10 kc on 
each side of center frequency. This will 
provide the flattest audio response. 

If the tuner has no whistle filter, care- 
ful alignment is even more important. 
Again visual alignment is very helpful, 
but in this case it pays to listen as well 
as look. Make the top of the response 
curve as flat as you can. But the sides 
should be as steep as possible and the 
attenuation at 10 kc each side of center 
should be at least 20 db. A combination 
of listening (for lowest interference 
when tuned to a station) and scope 
observation (for flattest top when using 
a sweep oscillator) should produce the 
best possible compromise. 

If your regular (not sweep) r.f. oscil- 
lator or generator permits the injection 
of an external a.f., an effective hi -fi 
alignment procedure is as follows: 1. 
Put the Clarkston sweep- frequency 
record on a turntable. 2. Equalize it 
with the preamp to produce the flattest 
and straightest trace as observed on a 
scope. 3. Inject the equalized a.f. sweep 
into the signal generator and adjust 
gain for modulation of around 30 %. 
4. Inject modulated r.f. into the tuner. 
5. Observe the trace at the output of 
tuner. 6. Align tuner to produce, first, 
as complete attenuation as possible at 
10 kc; second, the flattest trace from 
50 to 7,500 cycles. 
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A member of the CBS family: CBS Radio \ CBS Television Columbia Records CBS Laboratories CBS- Columb °a CBS International and CBS- Hytron 
X 

From ZERO 
to CAPACITY 
PRODUCTION 
IN THREE MONTHS! 

The same "advanced- engineering" that produced the 
CBS- Colortron and the Mirror -Back picture tube also 
engineered and built this modern CBS -Hytron plant at 
Kalamazoo, Michigan. The same drive typical of CBS - 
Hytron activity brought this complex industrial opera- 
tion up to capacity production just three short months 
after first shipments began. For the ability to keep pace 
with your demands ... for premium quality in TV pic- 
ture tubes, look to the fastest -growing, most modern 
and forward- thinking company in the industry - 
CBS-Hytron. 

Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

JANUARY, 1955 117 

www.americanradiohistory.com

www.americanradiohistory.com


be-y-ond had cow «r a. d co Awl:. It 
the most versatile S rpm 

crystal phono cartridge 
of them all! 

THIS DUAL-WEIGHT, DUAL-VOLT PICKUP CARTRIDGE 

REPLACES 149 DIFFERENT MODELS OF 18-RPM CARTRIDGES! 

The W78 Dual -\\eight, Dual-Volt Phono 
Cartridge replaces I 19 different steel and aluminum case 

cartridges currcntk found in 78 rpm equipment! 
This versatility shows beyond a shadow of a doubt that 

the W78 is the most useful cri :.tnl phono cartridge ever designed 
for 78 rpm cartridge replacement business! 

Actual sales to soi icernen - prove that the versatile 
W78 cartridge is a replacement sensation -prove indeed that 

the \\ 78 fills a great need -for here in one 
cartridge model is the answer to servicemen's inventory 

problems for 78 rpm cartridges! 

MODEL 
NO. 

I 

TYPE 
LIST 

PRICE 
OUTPUT 

LEVEL 

MIN. 
NEEDLE 
FORCE 

RESPONSE 
TO 

NET 
WT. 

SHURE 
NEEDLE 

NO. 

W78j Crystal 5.55 4.0V or 2.0V 1 oz. 6,000 c.p.s. 

Dual Weight 
25 grams or 

12 grams None 

1 Dual - J 'fight Cartridge. Has weight slut; secured by shrink -on band. With lead 
weigh , net weight of cartridge is 25 grams. If 12 gram weight is desired, the shrink -on 
hand can be cut off and the lead weight :removed. In addition ]lodel W78 has 
capac tor, furnished as accessory Without capacitor output is 4.0 volts; with 
capacitor output is 2.0 volts. 

See your Shure Distributor ór write the factory for 
Replacement Chart which lists the 149 crystal phono 
cartridges replaced by Model W78 

0,1,62114 

SHURE BROTHERS, INC. 225 WEST HURON STREET CHICAGO 10, ILLINOIS 
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Interchannel interference noise is 
often made worse by better -than -needed 
sensitivity. Try reducing antenna pick- 
up by shortening the antenna or using 
merely the built -in antenna. 

FM Noise 
Noise in FM tuners is principally the 

result of incomplete limiting. It is well, 
however, to check the possibility that 
the noise is due to the audio end. This 
is especially so in tuners which also 
contain control units and preamps; the 
audio gain may be very high and any 
tube or resistor noise may be annoying. 
The check is very simple. If the tuner 
has an input selector switch, turn it 
from FM to another channel, preferably 
a high -level channel. If the noise is still 
there, the fault is in the audio end. Or 
you can remove the FM detector tube. 
If the noise continues, it is in the audio 
end; if it is greatly or entirely reduced, 
it is in the tuner portion. 

Incomplete quieting is almost always 
the result of insufficient sensitivity,. 
although there is a possibility of trouble 
in the limiter stage or stages or the 
detector. If noise suppressionn is not 
complete even on the strongest stations, 
it is well to check the limiter and de- 
tector stages for faulty tubes or com- 
ponents. If replacements are necessary, 
be sure to use exactly the values speci- 
fied. Limiters are designed with time 
constants which are very important; 
the constants can be maintained only 
by the original design values. 

Assuming that incomplete quieting 
has developed with time and is not the 
fault of design, the trouble can always 
be corrected by replacing tubes and 
realigning. 

In fringe areas, however, incomplete 
quieting may be the result of a com- 
bination of weak signals and poor re- 
ceiver sensitivity. If restoring the tuner 
to peak sensitivity by changing tubes 
and realignment does not produce com- 
plete quieting, things still may not be 
entirely hopeless. Provide the tuner with 
a greater input signal. This can be 
achieved by using an antenna of higher 
gain and matching it and its lead -in to 
the receiver to produce maximum signal 
transfer. The techniques are the same 
as those used in improving TV re- 
ception. If the noise occurs on only one 
favored station, it may be eliminated by 
re- orienting the antenna. 

A booster may solve the problem also. 
It is hard to tell without actually trying 
a booster whether the improvement will 
be sufficient. But there is a useful rule 
of thumb: If the desired station signal 
is fairly uniform and constant but 
quieting not complete, the chances are 
10 to 1 that the booster will do the job. 
However, if the station can be received 
only occasionally and is deep in the 
noise most of the time, the chances for 
improvement are poorer. If the receiver 
has a sensitivity of 5 microvolts or bet- 
ter, the chances of improvement are 
very small; but if the receiver sensi- 
tivity is less than 5 microvolts, the 
chances are good. TO BE CONTINUED 
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FOR 
The Ampex 600 tape recarder; 

Karlson enclosure; Dubbings 
D -500 level indicator and test 

records; good recordings 

By MONITOR 

IWAS not surprised to ascertain from 
my tests that the new Ampex 600 
tape recorder not only meets the 
specifications claimed for it (see the 

table), but thoroughly lives up to the 
enviably high standards set by its older 
and bigger brothers in performance, 
quality and workmanship. I was sur- 
prised, however, to find that despite its 
smallness and simplicity, the 600 is 

TABLE I. AMPEX 600 SPECIFICATIONS 
TAPE SPEED: 71/2 inches per second. 
FREQUENCY RESPONSE: 40 to 1 1.000 cycles per 

second; - 2 db 50 to 10,000 c.o.s.; down no more 
than 4 db at 15,000 c.o.s. 

SIGNAL -TO -NOISE RATIO: Over 55 db below peak 
recording level at 3% total harmonic cistortion. 

FLUTTER AND WOW: Under 0.25 %. 
PLAYING TIME: 32 minutes with 7 -inch, 1,200 -foot 

reel. 
REWIND TIME: 90 seconds for full 1.200 -foot reel. 
PLAYBACK TIMING ACCURACY: 3.6 seconds in 

a 30- minute recording. 
RECORD INPUTS: Microphone: any high- imped- 

ance microphone. (Low -Impedance Conversion 
Kit, Catalog No. 9359 available at extra cost.) 
Line: 0.5 volt required for program level 

PLAYBACK OUTPUT POWER: 1.25 volts in -o 10,000 - 
ohm load at program level. 

REQUIREMENTS: 117 volts, 60 cycles; 0.52 ampere, 
61 watts. 

DIMENSIONS (INCHES): Transport too area: 
9 5/16 12Y/2; electronic top area: 6'/, s 121/4; 
depth below top plate: 5; height aoove top plate: 

WEIGHT: Less than 28 pounds, in portable carrying 
case. 

extremely versatile, easy to use and, 
above all, just about as foolproof as a 
tape recorder could be. 

The 600 is a single -speed job (7% 
inches per second) and comes with 
single -track heads. The claimed re- 
sponse is attainable at a level 20 db be- 
low 0 VU. At higher levels the response 
slopes more severely in the treble be- 
cause of tape saturation. This is true 
of all low -speed recorders because of 
the great amount of treble boost neces- 
sary to compensate for the low speed 
and tape characteristics. Fig. I shows 
the response curves I obtained at sev- 
eral levels with good, but not top 
quality, tape. At the -20 -db level the 
high- frequency response is within 1 db 
to 12 kc and down only 4 db at t5 kc- 
also only 12 db down at 17.5 kc There 
is a 3 -db bass boost between 50 and 
1,000 cycles, and a mere 2 -db slope be- 
low 50 cycles all the way to 20 cycles. 

At the -10 -db level (which would 
represent average musical peaks) the 
high- frequency response is down only 2 
db at 10 kc, 6 db at 12 kc and 20 db at 
15 kc while the bass is within ±2 
db all the way down to 20 cycles. At the 
0 -db level, which represents maximum 
peaks, the bass is flat to 50 cycles and 
slopes to -4 db at 20 cycles; the treble 
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The new Ampex 
model 600 tape re- 

corder. 
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ONLY 

slopes severely, being down 9 db at 10 
kc and 20 db at 12 kc. In actual prac- 
tice, the effective curve would be that 
of curves b or c for the bass and of 
a for the treble. This is because the 
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Fig. 1-Response curves of Ampex 600. 
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Cepfl* aIp3CIIAHS,.. 

and the most 
complete standard 

stock line ... 

TE 

CONS 

ING 

DIPPED PHENOLIC INSULATED 

Three Temperature Coeffi- 
cients: NPO, N330, N750: Close 
tolerance on all temperature 
coefficients. 
Non -insulated, Molded insu- 
lated, Dipped Phenolic In- 
sulated. 
Wide range of capacity values, 
close tolerance on all capacity 
values. 
Provide commercial equiva- 
lents of many often used JAN 
types. 

One purpose of the three temperature coeffi- 
cients is to provide the means of combining 
in parallel, various combinations of NPO and 
N330; . and NPO and N750 to obtain inter- 
mediate temperature coefficients. Formulae 
for computing these values as well as a sim- 
ple nomograph for quick computations will 
be afforded in service information. 

The range of capacity values is the most 
complete offered as standard stock by any 
ceramic capacitor manufacturer. Servicemen 
and engineers ... your distributor has these 
capacitors to meet your requirements for TV 
replacements, laboratory work, and proto- 
type development. 

Write for complete list of capacity 
values available JAN equivalent 
table, and nomograph. 

ERIE components are stocked at leading 
electronic distributors everywhere. 

ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Main Offices: ERIE, PA. 

Factories: ERIE, PA. LONDON, ENGLAND 

TRENTON, ONTARIO 
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AUDIO -HIGH FIDELITY 

amplitude of frequencies above 5,000 
cycles is a good 20 db down from that 
of the region between 70 and 1,000 
cycles in which the peak powers of 
music occur. Incidentally, the response 
is just as flat and free of peaks or dips 
as the curves; continuous sweeps re- 
vealed no departure from the smooth- 
ness of the spot frequency curves. The 
specified noise level applies to the line - 
input channel and my measurements 
confirmed it. 

The listening quality of the record- 
ings is superb. There was a scarcely 
perceptible difference between the sound 
of the tapes dubbed from such demand- 
ing records as the Spectrutone Musical 
Gadgetry and Cook Fiesta Flamenca 
and the original records themselves 
when a Ferranti pickup was used. This 
difference could be eliminated by some 
judicious treble boosting of the play- 
back amplifier. There was no difference 
when the G -E pickup was used. 

Two input channels are provided, one 
for high- impedance mike and one for a 
line. The two channels can be mixed 
with individual volume controls, with- 
out switching. Either the input to the 
recording head or the output of the 
recorded tape itself can be monitored 
both with headsets (or amplifier) or 
with a meter. A monitor switch per- 
mits instant comparison of the input 
with the tape output while recording. 
It is even possible to produce an "echo 
chamber" effect when using the mike 
it la Les Paul by the simple expedient 
of feeding back a portion of the re- 
corded output to the line input. The 
only equipment needed is a short length 
of cable with a phone plug at one end 
and a phono plug at the other. 

The 600 can very conveniently be 
tied into any hi -fi system so that off - 
the -air or off -the -record recordings can 
be made at a moment's notice. The as- 
sembly could be removed from the case 
and mounted in a cabinet, or vice versa, 
in not much over 10 minutes so the re- 
corder could be used for both studio 
and portable use. 

The extremely simple mechanical 
section is of superb quality. A single 
synchronous motor is used very effec- 
tively. Editing is very rapid and simple, 
although for such fine touches as elimi- 
nating a final "s" from a word, the 
fact that the tape rides rather deep in 
the head assembly makes it rather diffi- 
cult to mark precisely. Routine mainte- 
nance is reduced to a minimum; peri- 
odic cleaning of heads and idler and 
lubrication every 500 hours covers it. 
The service manual (available for $1.75 
extra) is very complete and specific. 

The electronic portion, the diagram 
of which is printed in the Operator's 
Guide supplied with the equipment, is 
quite elaborate despite the small size. 
Here there are precise adjustments for 
all necessary factors -recording and 
playback equalization, recording, play- 
back and monitoring level, biasing, 
noise balancing, etc. All these adjust- 
ments are through controls on the 
chassis -well out of sight and removed 

REPEAT SALE 
A l) 

POPULAILI 

WORLD -FAMOUS HI -FI 3 -SPEED I`'v 

AUTOMATIC PHONO 
3 SPEAKERS 

Deluxe 3 -speed auto- 
matic record player 
with speaker cross over 
network for true high - 
fidelity. 4 tube ampli- 
fier scientifically de- 
signed to reproduce 
from 20 to 20,000 
cycles. Automatic shut- 
off for amplifier when 
last record has played. 
Beautiful mahogany 
cabinet with luxurious 
woven grill. Dimen- 
sions: 177/8" x 157 /s' 
x 11 ". Weight 30 lbs. 

Write Dept.RE -1 for 

Nationally 
Advertised 
for $139.95 

CLOSE OUT 

PRICE! 

FREE catalog. 

STEVE -EL Electronics Corp. 
61 Reade St. New York 7, N. Y. 

DON'T 
THROW 

OLD 
RADIOS 
AWAY! 

Here's the data you need 
fo fix them FAST and r- i- g -h -t! 

Just look up the how -to.do -it data on that old radio 
you want to fix! 

Four times out of 5, this giant, 31/2-pound, 714 -page 
Ghirardi RADIO TROUBLESHOOTER'S HANDBOOK 
gives exactly the information you need to fix it in a 

jiffy. Tells what is likely to be causing the trouble 
. shows how to fix it. No useless testing. No wasted 

time. Handbook covers practically every radio receiver 
model made by 202 manufacturers between 1925 and 
1942. Using it, even beginners can easily fix old sets 

which might otherwise be thrown away because service 
information is lacking. With a few simple repairs, 
most of these old sets can be made to operate perfectly 
for years to come. 

THE ONLY GUIDE OF ITS KIND! 
Cuts service time in halt! 

Included are common trouble symptoms and their rem- 
edies for over 4,800 models of home and auto radios and 
record changers. Airline. Apex, Arvin, Atwater Kent. 
Belmont, Bosch. Brunswick. Clarion, Crosley, Emerson, 
Fada. G -E, Kolster, Majestic, Motorola, Phiteo, Pilot. 
RCA. Silvertone, Sparton, Stromberg and dozens more. 
Gives how- to -do -it data on SPECIFIC Jobs -NOT gen- 
eral theory. Includes hundreds of pages of invaluable 
tube and component data. service short cuts. etc. 

...TRY IT 10 DAYS ... at our risk!... 
Dept. RE -15, RINEHART 5. CO., Inc. 
232 Madison Aye., New York 16, N. Y. 

Send Ghirardi's RADIO TROUBLESHOOTER'S 
IiANDBOOK for 10 -day free examination. If I decide 
to keep book. I will then remit the full price of only 

return 
plus 
ook postpaid and owe you nothing. 

wise. I will 

NAME 

ADDRESS 

CITY, ZONE. STATE .... ... - 
Oulaide U 3.A. Price 87.00, cask only. Some rdurn prinleve 
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Not a single channel antenna! 
Not another all- channel antenna! 

A radically new -radically different, original 

Winegard design idea ... that for the first 

time permits channel peaking on any 

combination of channels you can think of. This 

means -it is now possible for you to have an 

antenna that is actually tailored to your area 

-that will deliver peak gain on the channels 

you are able to receive in your area. 

WHAT IS THE COMBINATION NEEDED 

IN YOUR AREA? 

CODE LETTER CHANNEL CODE NO. CHANNEL 

A 2 1 7 

B 3 2 8 

( 4 3 9 

D 5 4 10 

E 6 5 11 

`PATENT PENDING 

6 12 

13 

/ \ 

But! A brand new type of antenna ... 
an antenna that gives you -.for the 

first time.. . peaked performance on 

the stations in your area! 

Its the New 
WINEGARD 

atglitr 
Only the Combo gives you such 
extreme flexibility - 
Con be used as a single channel antenna. 
Can be used as an all- charnel antenna. 
Con be used os a combination yogi peaked to 
the channels in your area. 
Con be used as a stacked array -(stacking 
bars available for stacking 2 and 4 bays.) 
Can be used as a large screen array ( "Full size" 
reflector screens available tor such use.) 

Features - 
Peaked to the channels in your area. 
Electro -lens Focusing.* 
Light -compact -low wind resistance. 
Adaptable to any reception requirement - 
from close in to the most dis ̂ ant fringe areas. 
Quality -all weather construction -to with- 
stand high winds and ice loading. 

m 
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Note: Due to limited space an this page, it is not possible to expSoin in great detail all the 
technical operating details, applications, etc.... of this amazing new antenna. So, for those 
who want all the facts, see your nearest jobber ... or write directly to the Winegard factory. 

(P.S. Send us the combination of channels that you receive in your area.) 

See your jobber or write us for additional information about the Combo 

WINEGARD COMPANY 
3000 SCOTTEN BOULEVARD, BURLINGTON, IOWA 

Winegard - America's most wanted line of TV antennas- designed to make installations quicker- easier -and more profitable 
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P 
says: Ask ANY 

Engineer or Serviceman, 

"WHAT'S THE TOUGHEST 

TEST OF ALL ?" 
YOUR test ... the way the equipment 
works in actual use ... under actual 
conditions. PRECISE test equipment has 

passed that test countless times . . . every 

instrument fully proven. That is why YOU 

and thousands like you have made PRECISE 

the fastest growing line of test instruments 

in America today! 

Remember, too, PRECISE uses no 

surplus. See the complete line of 
PRECISE quality instruments at your, 

jobber now -and save! 

PRECISE RESISTANCE 
DECADE BOX 

#4686 kit form $11.95 
#468W factory wired $24.95 

PRECISE CAPACITY DECADE BOX 
#4786 kit form 518.95 
#478W factory wired $24.95 

EXCLUSIVE PRECISE 841" OSCILLOSCOPE 
#3086 __...... .... kit form $129.50 
*308W . factory wired $229.50 

PRECISE 7" OSCILLOSCOPE 
#3006 kit form $94.95 
0300W factory wired $199.50 

EXCLUSIVE PRECISE VOLT. REC. V.T.V.M. 
#9071K ...... kit form $35.95 
#9071W _. _. factory wired $49.95 

NEW PRECISE VOLTAGE REG. POWER SUPPLY 
7í7601( kit form $39.95 
7í760W factory wired $59.95 

precise * precise * precise * precise * prec 

PRECISE NIGH VOLTAGE PROBE 
*999 wired only $6.98 

PRECISE RF PROBE 
X912 wired only $4.23 

PRECISE CAPACITY ATTENUATOR PROBE 
*960 wired only .$5.95 

PRECISE RF.F.TV & MARKER GENERATOR 
#630K kit form $33.95 

6301(A pre.assembled head $38.95 
630W factory wired $53.95 

NEW PRECISE Em. & MUT. CONO. TUBE TESTER 
#7j111K kit form $69.95 
77111W factory wired 5139.95 

precise * precise * precise * precise * pr 

PRECISE UNIV. AF SINE. SS. & PULSE GEN. 
#630K kit form $33.50 
#635W factory wired 552.50 

precise * prei 
nASflc 

(ASE 

GERMANIUM 

(RTS1A1 

WAFER 

MOOR 0001QOR 

PRECISE NEW TI TRANSISTOR KIT 

PRECISE offers a s¡mpl and dir et approach to 
the understanding of transistors. The instruction 
book corers the physi s and pr total applica 
lions in simple and non.mathema ¡cal terms. Two 
transistors, one germa ¡um dio e. transformer. 
electrolyliCS. coils, es 5tors. condensers. Chas. 

sis, etc. are supplied. 
Model TI kit only $17.65 
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PRECISE RF SIGNAL GENERATOR 
*6101( kit form $23.95 
*610KA pre.assembled head $28.95 
*610W factory wired $39.93 

NEW PRECISE VACUUM TUBE VOLTMETER 
7í909K kit form $25.98 
*909W factory wired $37.50 

v DEVELOPMENT CORP. 
OCEANSIDE, NEW YORK 

Prices slightly higher In the West. Prices and 
specifications subject to change without notice. 

SEND FOR NEWEST PRECISE CATALOG -DEPT. MB -3 

AUDIO -HIGH FIDELITY 

from any possibility of accidental dis- 
turbance. 

In short, the Ampex 600 can not only 
stand up with the very finest and most 
expensive studio type recorders as to 
high -fidelity quality but is capable of 
fine results even in unskilled hands. 

The Karlson enclosure 
The biggest and toughest obstacle to 

complete fidelity in most hi -fi systems 
is the inability of the speaker system 
to reproduce the lowest octave and a 
half -from 16 to 40 cycles -of the 
musical spectrum. Many expedients - 
some quite heroic -have been worked 
out for extending speaker response 
downward to include this last octave. 
Lately we have had many efforts to do 
the job with relatively small enclosures. 
A novel and successful one is the Karl- 
son which, though only 34 x 24 x 15 
inches in outside dimensions, claims and 
(to cut the suspense) can in fact deliver 
a response down to 16 cycles with a 
suitable loudspeaker. 

The Karlson could be called a wide - 
band resonator. It employs an air 
column as a resonant element. Air 
columns, however, though very efficient 
(as the pipes of a pipe organ can 
prove) have some bothersome prop- 
erties. They are resonant when their 
length equals a quarter wavelength, but 
at higher frequencies they behave in 
a way very comparable to the behavior 
of a transmission line -or particularly 
a stub. Thus a column open at one end 
produces a strong fundamental and 
odd harmonics; but the reflection from 
the open end at frequencies for which 
the column is a half wavelength, or a 
multiple of a half -wave, is out of phase 
and results in cancellation -exactly as 
in a shorted stub. The over -all response 
curve is as in a of Fig. 2. 

Mr. Karlson says that if the column 
is given a lip or slot at the open end, 
the peaks are broadened, as in b. If the 
slot is continued for more than two - 
thirds the column length and given an 
exponential shape, the result is a flat 
wideband response as in c. 

Readers who examine the Karlson 
enclosure will be hard pressed to see 
any resemblance to a column or pipe, 
and it is the harder to recognize since 
Mr. Karlson has also employed the 
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Fig. 2- Action of notched organ pipe. 
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distance smashers: 
SUPER- \ \/ 

PERFORMANCE 
4 -BAY 

ts 
THE FINEST FRINGE AREA 

ANTENNA EVER PRODUCED 

UNEQUALLED FOR DISTANCES 

UP TO 200 MILES 

"HURRICANE- BUILT" 

- WEIGHT APP. 16 LBS. 

The famous Telrex Model 8X -TV, undis- 
puted distance champion for over 6 years. 
The accepted standard in fringe area in- 
stallations ... if the Model 8X -TV does not 
provide a usable signal, reception is 
either impossible or impractical. Built of 
weather -prcven compor.ents throughout to 
withstand severest weather conditions. 

(PATENTED) 

MODEL 8X -TV 
Telrex guaranteed to outper- 
form any antenna or combina- 
tion of cut-to- frequency 
antenna. Also available in 2 -BAY 
stacked array, Model 4X-TV. 

NEW VHF "KING PIN" BEST FOR B & W OR COLOR TV! 
The new Telrex "KING PIN" - utilizing the 
Patented "Conical -V- Beam" theory to per- 
fection - provides excellent performance 
on both VHF and UHF. "Conical -V- Beam" 
dipoles afford best and most uniform 
match to 300 or 200 ohm line across entire 
band. Write for catalogs and prices today! 

Maximum Gain 

*Maximum F,B Ratio 

Minimum Spurious Lobes 

No Phase Shift 
*Pre- assembled 
*Installs Quickly 

TELEREX HAS THE ANSWER TO ANTENNA PROBLEMS 
OVER 100 MODELS FOR EVERY TYPE INSTALLATION 

"CONICAL- V-BEAMS" are produced un- 
der U. S. Patent No. 23,346, Canadian 
Patent No. 500,436 and British Patent 
No 691,485. Other patents perding. 

JANUARY, 195E 

ASBURY PARK 9 
NEW JERSEY 
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DON'T JUST MAKE A REPLACEMENT 

...MAKE AN IMPROVEMENT 

/ 

Ask for QUAM \\ / 
the quality line, i\ 
for all your / 

with a 

QUAM 

SPEAKER 
speaker needs. / / 

/ 
The performance of a set can be no 
better than the performance of its 
loudspeaker -and QUAM speakers 
will make any set sound better - 
because of their patented design, 
heavier magnetic structures, and 
because a QUAM replacement 
speaker is an exact replacement - 
designed to do a specific job. 
That's why servicemen all over the 
country have named QUAM their 
preferred brand of replacement 
speaker, by a wide margin (Brand 
Name Surveys, April, 1954). 

FREE The 

QUAM catalog 

listing over 100 

exact replacement 

speakers. 

QUAM -NICHOLS COMPANY 
236 East Marquette Road Chicago 37, Illinois 

OVER 97,000 TECHNICIANS HAVE LEARNED 
HOW TO GET THE MOST OUT OF for AM 

BASIC TEST EQUIPMENT V FM -TV 

'Servicing by Signal Substitution' 
A BEST SELLER FOR OVER 13 YEARS! 

(NEW, UP -TO -DATE, 14th EDITION) 

The Modern, Simplified, Dynamic Approach to 
all Receiver Adjustment A Alignment Problems 

* Nothing complicated to learn * No extra equipment to purchase 
*Universal . non -obsolescent * Employs only Basic Test Instruments 

Ask for "S.S.S." at your local Radio 
Parts jobber or remit 40¢ in small 

,stamps or coin directly to factory. 

Servicing 

by 

Signal 

Substitution 

ONLY 40¢ 
103 pages. 
Invaluable 
information 
that will help 
you redouble- 
the value of 
your basic test 
equipment. 

PRECISION APPARATUS COMPANY, INC. 
70 -31 84th STRE ET, GLENDALE 27, L. I., N. Y. 
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reflex principle to increase efficiency 
further. The result is an enclosure of 
quite complicated structure but one 
which does a spectacular job on the bass. 

I have had a Karlson on test for a 
couple of months and have tried it with 
speakers in just about every price 
range. Whether or not, as Karlson 
claims, it beats a 30 -foot horn I could 
not determine, having no desire to build 
a 30 -foot horn. But certainly it can 
put out an amazing bass, completely out 
of proportion to its size and far beyond 
the design capacity of the speaker used. 

The degree to which the last octave 
is covered will depend, of course, on 
the speaker -the lower its resonance, 
the flatter the response below 40 cycles. 
Every speaker seems to deliver from a 
half to a full octave more range than 
one would imagine from the speaker 
specifications. The RCA LC -1A and the 
older 515S2 both have resonance in 
free air of between 45 and 50 cycles. 
Both, in the Karlson enclosure, give a 

'response down to 20 cycles which con- 
tains a large and dominant component 
of fundamental. In an infinite baffle 
both cut off severely below 30 cycles. 

Actually, what surprised me most 
was, not the performance with fine 
speakers, but what it did with inex- 
pensive ones. For instance, I stuck a 
prewar Cinaudagraph of the PA type 
in it and the result was a startling 
bass. The medium -priced SL -12 (RCA) 
produced an exceptional over -all fre- 
quency response and a very smooth one. 
This suggests that those who can, or 
must, let their systems improve with 
time, might consider purchasing a 
Karlson enclosure in kit form for use 
initially with an inexpensive speaker. 

A fine characteristic, not shared by 
all speaker systems, is that it delivers 
excellent bass response at very low 
levels. Aside from the tremendous bass 
response, it has a very individual char- 
acter easily and readily recognizable. 
First, the slot spreads the point source 
so that the orchestra fills the room 
more, so to speak, instead of seeming 
to be in the next room and audible 
through a small hole in the wall. This 
is all to the good. 

However, there is another effect 
which some will like more than others. 
It is what Mr. Karlson describes as 
"controlled ring time." Rather difficult 
to describe in words, it is definitely not 
cavity resonance nor really hangover. 
It might be called "built -in reverbera- 
tion." In most rooms and to most ears, 
the result is a rather spectacularily im- 
proved feeling of presence. 

The speaker, not at all critical as to 
placement, can be put anywhere in a 
room. The bass response is not depend- 
ent on use in a corner. I suppose it 
could be put in a corner though I 
shudder to think what the resultant 
bass would do to the listener's ears. 

D -500 level indicator, test records 
Almost every audiophile who isn't 

a complete technical dub occasionally 
wants to measure the response of his 
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system and thereby to ascertain its per- 
formance and condition. And there are 
many excellent test records available 
which would make this possible-pro- 
vided he has some kind of output in- 
dicator. And there's the rub, for an 
output meter or wattmeter or a.c. volt- 
meter is seldom a part of the well- 

' furnished modern home, even the hi -fi 
household. Therefore, in offering its 
D -500 level indicator at the modest 
price of $3.95 the Dubbings Co. is 
filling a real need. The question is: How 
well does it fill the need? I'll summarize 
right at the start by saying that it does 
a good job of it. It is simple enough to 
be useful to anybody bright enough to 
understand what a level indicator is 
and why one is necessary, and with 
reasonable care should offer no trouble 
in use. 

The D -500 is a very simple gadget 
indeed. It consists of three battery type 
pilot bulbs in a plastic case, hooked 
up so that the bulbs light up progres- 
sively as the input voltage increases. 
The bulbs and circuit have been chosen 
so that the bulbs light up at levels 3 
db apart. There are two flexible leads 
with alligator clips to connect the 
gadget to the loudspeaker or amplifier 
terminals. 

To use it one adjusts the amplifier 
gain with a reference signal so that the 
middle bulb just begins to glow. Varia- 
tions in level will now be indicated by 
variations in the light output of the 
three bulbs. A 1 -db drop will cause the 
middle bulb to go out completely; a 
3 -db drop will also extinguish the end 
bulb; a 3-db rise will cause the third 
bulb to begin glowing and a 5 -db rise 
will cause it to light with full brilliance. 
The total safe range is around 8 or 9 
db- enough for most hi -fi measure- 
ments. 

Considerable care is necessary to 
avoid bulb burnouts since even the 
transients produced by a switch click 
or the setting down of the pickup may 
be high enough to blow them out. How- 
ever, if you follow the instructions 
carefully and exactly, and exercise 
elementary judgment, you should have 
no trouble. I didn't. Despite the fact 
that I put in several hours of use on 
my test gadget, I didn't burn out a 
single bulb. I found I could discern 
differences in level as small as a half 
decibel, as compared with a perfectly 
linear wattmeter. 

There are many excellent test records 
on the market, but Dubbings has man- 
aged to find and fill a couple of blanks 
which have long bothered many of us. 
The D -100 offers a frequency run from 
30 -1,200 cycles, an unmodulated band 
for testing rumble and hum; a 3,000 - 
cycle band for checking wow and 
flutter, and, finally, a unique series of 
five bands for testing pickup tracking 
and compliance. The two sides are 
identical and, if you save one, the 
record can last for a considerable 
number of years. 

The two records and the level indi- 
cator together provide just about all 
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Complete training in modern 
professional methods ... only 

$12 ... 3 months to pay! 

FIX ANY RADIO OR TV SET EVER 
MADE ....easier....better....faster 

Radio & TV 
Receiver 

TROUBLESHOOTING 
AND REPAIR 

by Ghirardi & 

Johnson 

822 pages, 417 
illustrations 
Price $6.75 

(See special 
n) 

offer 
ln coupo 

This big, 822 -page book brings you 
the kind of PROFESSIONAL training 
that helps you handle the toughest 
radio -television -electronic service jobs 
as slick and as accurately as you now 
do the easy ones! 

For service beginners, Radio & Tele- 
vision Receiver TROUBLE -SHOOTING 
AND REPAIR is a complete, easily 
understood professional training 
course. For experienced servicemen, it 
is the ideal way to "brush up" on 
specific jobs; to develop better trou- 
bleshooting methods and shortcuts; 
and to find quick answers to puzzling 
service problems. 

Step by step, it takes you through 
each service procedure . from lo- 
cating troubles quicker and with less 
testing to repairing them faster and 
better. 

You learn to deal with any kind of 
trouble in any kind of receiver. No 
guesswork. No aimless testing. 

Here are just a few of the subjects 
covered: Components and Their Trou- 
bles; Basic Troubleshooting Methods; 
"Static" and "Dynamic" Testing; 
Practical Troubleshooting Tips and 
Ideas; AC/DC, 3 -way Portable and 
Battery-set Problems; Servicing Com- 
munications Receivers; A Comol,te 
Guide to Television Service; AM, FM 
and TV Realignment Made Easy; Re- 
sistor, Capacitor, Inductor and Trans- 
former Problems; Servicing Tuning, 
Selector and Switching Mechanisms; 
Loudspeakers; Servicing Recorders and 
Record -playing Equipment . and 
dozens more. Use coupon. Read it for 
10 days at our risk. 

LEARN BASIC CIRCUITS....and watch 
service "headaches" disappear! 

Radio & TV 
Receiver 

CIRCUITRY 
AND OPERATION 

by' Ghirardi & 
Johnson 

669 pages, 
417 illustrations 

Price $6.50 
(see special Offer!) 

It's amazing how much easier you 
can repair radio and television sets and 
even industrial electronic equipment 
when you know all about their circuits. 
You locate troubles in a jiffy because 
you know whaf to look for and where 
to look. You handle jobs lots faster, 
better . and more profitably. 

Radio & Television Receiver CIR- 
CUITRY AND OPERATION gives you a 
complete understanding of basic cir- 
cuits as well as their varieties. It 
teaches you fo recognize them ... to 
understand their peculiarities . . . to 

Make your training 
library complete. Have 
ALL the latest data at 
your fingertips. Get 
both these books at 
only $12.00 for the two ... YOU SAVE $1.25. 

know their likely "troublespots" . 
and how to eliminate guesswork and 
useless testing.. 

Throughout, this new book brings you 
the kind of above- average professional 
training that fits you for the bigger, 
better -pay jobs. Covers all circuits 
used in modern television and radio 
receivers, amplifiers, phono pick -ups, 
record players, etc. 

Price only $6.50. or see money- 
saving combination offer in coupon. 
10 -day FREE examination. 

FREE EXAMINATION ... easy terms! 
Dept. RE -15, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N.Y. 

Send books indicated for FREE EXAMINATION. In 10 days, I I 
IOU either remit price indicated plus a few cents postage or return 
books postpaid and owe you nothing. 

O 
adAANDOPERATIONR (Price 

CIRCUITRY 
SHOOT 

TV TROUBLE- 
, AND REPAIR 

$6.50) (Price $6.75) 
COMBINATION OFFER ... Both books only $12.00 (Regular 
price separately $13.25 . . . you save $1.25) 
(Combination offer Is payable at rate of $3 (plus postage) after 
10 days if you decide to keep books, and $3 a month thereafter 
until $12 has been paid.) 

Name 

Address _- 

I 
I 

City, Zone, State 
n(TSIDE U.S.A.. $7.25 for TROUBLESHOOTING AND , 
REPAIR; $7.00 for CIRCUITRY AND OPERATION; 513.00 
for both books; Cash with order, but money refunded if you I 
return books in. 10 days. 
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onalized listening ... 

A modest budget need no longer limit the quality and 

caliber of your hi -fi aspirations. University offers, for the 

first time in audio history, a tremendous selection of uniquely 

designed speaker and network components so brilliantly 

conceived and executed that it is now possible to develop your 

loudspeaker system in successive, relatively inexpensive 

stages ... until what you have meets 

your listening requirements. 

Progressive Speaker Expansion by University makes it possible 

for you to buy a speaker today in terms of the system 

you want tomorrow! You are thus able to devote your present 

budget primarily in the initial selection of quality amplifying 

and program source equipment which cannot be economically 

altered or substituted at a later date. P -S -E makes your 

speaker choice an easy one. Depending upon your goal and space 

limitations, there are numerous University speaker systems 

that can be started at minimum cost with 

immediate listening satisfaction. 

IISrENER; nPPRO`/ED 

start planning today... 
the l way! 

Buy good amplifier and program source equipment which will 

do justice to your eventual University speaker system ... 
and start with one of the versatile top quality 

speakers or combinations recommended in the. P-S-E chart' 

Build up to a deluxe speaker system with University components 

so designed that speaker and network can be easily integrated for better 

and better sound reproduction- without fear of obsolescence. 

Own a P-S-E speaker system which meets hi -fi quality standards 

from the very beginning -and reach the highest standard of all -YOUR OWN. 

Do It with University P -S -E! Only University products can meet 

such flexibility of application and demanding performance requirements. 

80 SOUTH KENSICO AVENUE, WHITE PLAINS, NEW YORK 
INC. 

* For the complete illustrated Progressive Speaker Expansion charts, write Desk No. 41, 

University Loudspeakers Inc., White Plains, New York. 

Support the March of Dimes 

We're Proud! 
to have been closely 
associated with the 

ELEVISION & RADIO 
INDUSTRY... 

during the past 8 years 
and have marveled at its 

spectacular progress 

n the future as in the past we 
ill continuesupplying the, Serv- 

ce Men d the Electronic In- 

ustry with only the very highest 
uality merchandise and equip- 

ment. 

send nyoud uponerequest abso- 
lutely free ur monthly publi- 
ration of the "Almo Broad- 

caster." 

111 
RADIO CO. 

509 Arch St. Phila.. Pa. 

BRANCH STORES 
Norristown, Pa., Camden, N. J., Atlantic 
City, N.J., Wilmington, Del., Salisbury, Md. 
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ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes dull eye- straining black and white pictures 
into beautiful color tones. Seconds to attach. No tools 
used. Helps eliminate glare and snow in fringe areas. 
Order direct. Send 51 for screen size up to 16 ", 51.25 
size 17 ", 51.50 size 20 ", $2 size 21 ". $2.50 size 24 ". 
53 size 27 ". We pay postage except on C.O.D. orders. 
Satisfaction guaranteed. Inquiries from dealers also 
welcomed. 
Zingo Products, Johnstown 13, New York 

RADIO CONTROLLED 
Garage Door 
Operating Mechanism 

Write for Information 

P. E. HAWKINS CO. 
631 Prospect Kansas City 24, Mo. 

$24sß 
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the material you need to check your 
phono system. For instance, if the 
response begins to fall off above 7,000 
cycles, it's a pretty safe bet the needle 
is worn. 

Good recordings 
Fiesta Flamenco Cook 1027 

Masterpieces from the Theatre 
New Orchestral Society of Boston Cook 2064 

Organ in Symphony Hall 
Reginald Fort Cook 1055 

These releases testify that the more the rest 
of the industry improves the more Cook seems 
to stay at the head of the parade. Fiesta Fla- 
menco is a typical Cook tour -de- force, a superb 
record in sound of the Spanish equivalent of a 
jazz jam session. From a hi -fi point of view it 
stands by itself and is one of the greatest re- 
cordings ever made by anyone. If it's transients 
you want -and everybody seems to want them - 
here is a gold mine. In fact it contains little 
but transients. Except for a guitar, an occa- 
sional burst of castanets and some sporadic sing- 
ing, the music (and it is music) consists almost 
entirely of heel clicks and taps, hand clapping 
and vocal ejaculations. I doubt that a TV set 
is faced with more demanding waveforms than 
some presented in this recording. 

Masterpieces of the Theatre, which includes 
an excerpt from Bizet's Carmen, Rossini's over- 
ture from La Gazze Ladra, Mendelssohn's Mid- 
summer Night's Dream and von Weber's Eury- 
anthe, is a horse of a different color. 

Most notable is the extreme dynamic range, 
the almost unprecedented lack of distortion in 
the peaks and the excellent definition even in 
the highest crescendos. Even in the biggest 
peaks -and some of them are in excess of 20 db 
above the average level -the separate instru- . 

ments stand out cleanly and distinctly, instead 
of merging into a vague boom or roar. 

But this record has to be played loud -at 
least 500 milliwatts for the peaks, which, I assure 
you, is enough to bring the cops- unless you live 
by your lonesome. At lower levels it falls nearly 
as flat as a fried cold -storage egg. 

Organ in Symphony Hall is one of those rare' 
records which tells you, not how good your sys- 
tem is, but how far short of perfection it still is. 
This is quite possibly the best recording of the 
pedal range of an organ and includes the whole 
bass spectrum down to and including 16 cycles. 

Americana for Solo Winds and String Orchestra 
Eastman Rochester Symphony, Howard Han- 
sen conducting. Mercury MG 0003 

The notable points about this record are: The 
music is pleasantly soothing, an excellent balm 
for nerves tautened by too much listening at 
high levels to the more modern, bombastic and 
dissonant music of most good demonstration 
records. It features the oboe, flute, clarinet, 
trumpet and English horn in solo works, re- 
producing them with great naturalness. In 
several passages the solo instrument plays 
against a heavy bass ; these offer an excellent 
opportunity to test system intermodulation -and 
your ear's ability to recognize it. Fully up to 
Mercury's recent high standards. 

Musical Gadgetry Vol. 1 Spectrutone AH -1002 

If you remember those wonderful saloons and 
beer gardens of the pre- Prohibition days, this 
extraordinary recording will take you back so 
you can almost taste that mild beer and smell 
the savory free lunch. And, if you can't remem- 
ber but have wondered what stimulated people 
to cry into their beers before the juke box was 
invented, this will answer your question vividly. 
This disc records with remarkable fidelity some 
of the tremendously complicated mechanical 
music -makers of the era before World War I, 
including several large saloon type music boxes, a 
variety of mechanical pianos and xylophones, and 
finally a hurdy -gurdy and a street piano and even 
a carousel band organ. 

Aside from its capacity for evoking nostalgia, 
the record offers some very interesting hi -fi 
material. The jacket says that microscopic in- 
spection reveals that the record covers the range 
from 20- 25,000 cycles. The complete fidelity with 
which, not only the music, but the various in- 
cidental noises are reproduced is indirect evi- 
dence of this. END 
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MODEL 

260 
MULTI -TESTER 

outsells all others combined! 
More technicians are using the Model 260 
than any other high- sensitivity VOM. Over half 
a million Model 260's have been sold to 

date! 20,000 Ohms per volt. You'll find it 

wherever quick, accurate, electrical checks 

are needed. It's so handy, so dependable, so 

sensibly priced. Ask your jobber to show 

you the Simpson Model 260. Only $38.95, 
including Adjust -A -Vue Handle. 

Carrying cases from $6.75. 

AUIUST -A YU( 
Handle i an 

the new vom with a 7" meter 
20,000 Ohms per volt DC. 5,000 Ohms per volt AC. 33 RANGES 

DC VOLTAGE: 0 -1.6, 0.8, 0 -40, 0.160, 0 -400, 0.1600, 0 -4000 volts 
(20,000 ohms per volt sensitivity) 
AC VOLTAGE: 0 -3, 0 -8, 0-40, 0 -160, 0 -800 volts (5,000 ohms per 
volt sensitivity) 
AF OUTPUT VOLTAGE; 0-3, 0 -8, 0 -40, 0.160 volts (0,1 microfarad 
internal series capadtor) 
VOLUME LEVEL IN DECIBELS: -12 to +45.5 DB in 4 ranges. 
Zero DB Power Level, .001 watt in 600 ohms. 
DC RESISTANCE: 0 -500 ohms (4,5 ohms center); 0 -5,000 ohms (45 ohms center)). 
0- 50,000 ohms (450 ohms center); 0- 500,000 ohms (4,500 ohms center j; 
0 -5 megohms (45,000 ohms center); 0-50 megohms (450,000 ohms center) 
DC CURRENT: 0 -80, 0 -160 microamperes, 0 -1.6, 0 -16, 0 -160 milliamperes, 
0 -1.6, 0 -16 amperes (267 millivolts maximum drop) 
MODEL 262 complete with 2 test leads with removable 
alligator clips, 4,000 v. DC multiplier 
Dealer's Net Price, including Adjust -A -Vue 
Handle . .$59.50 Carrying Case..$9:95 
Accessory High Voltage Probe 
for 16,000 volts DC..$11.50, 
40,000 volts DC ..$12.50 

SEE THEM AT YOUR JOBBEI, OR WRITE 

WORLD'S LARGEST MANUFACTURER OF ELEC.IRONIC TEST EQUIPMENT 

5203 W, Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-1121 

In Canada: Bach- Simpson, Ltd., Landon, Ontario 
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AUDIO -HIGH FIDELITY 

Part II -Tone coloring; the vibrato circuit 

the WURLITZER 

ELECTRONIC 

ORGAN By RICHARD H.00RF 
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THE available variety of tone 
colors for both manuals of the 
Wurlitzer organ is obtained by 
mixing stops, since actually there 

are only two varieties of color, flute 
and trumpet. This scheme could be 
diagrammed only on a page at least 
several times the size of this, so only 
the upper manual is shown (Fig. 1.) . 

The upper manual is equivalent to 
the swell on a usual organ. The keys 
are shown in pictorial form, numbered 
from F18 to C61. C25 corresponds to 
middle C, 261.7 cycles. The reed chart 
above the upper -manual chart shows 
the 73 reeds and their notes, ranging 
from bass to treble. 

Let us see what happens when we 
play the upper manual with the SOFT 
FLUTE 8' stop pulled. Start by pressing 
middle C (key 25) and find it on the 
manual in Fig. 1. Note that a hori- 
zontal column of figures extends to the 
right from the SOFT FLUTE 8' marking 
on the chart. Follow the line of boxes 
upward from key 25 until it intersects 
the SOFT FLUTE 8' line; you will find a 
box with the number 25. This indicates 
that *hen C25 is pressed with the SOFT 
FLUTE 8' stop pulled, a pickup on reed 
No 2" is energized. 

Next we must know which pickup on 

*Author: Electronic Musical Instruments. Radio 
Magazines, Inc. 
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Fig. 1 -Upper manual of the Wurlitzer organ. Key indicates type of pickup. 

that reed is energized. Note that to the 
left of the SOFT FLUTE 8' marking is a 
square. According to the key at the 
bottom of the chart, all pickups for 
this stop are the soft flute pickups - 
tone screw immediately over the reed, 
with greater distance (and therefore 
less effect) than the other similar screw 
on the reed which is for normal flute 
tone. 

Thus, from Fig. 1 we know that 
under these circumstances we will get 
only a soft flute tone from the organ, 
at the pitch of middle C. 

Leaving the SOFT FLUTE 8' tab in the 
on position, we also pull the FRENCH 
HORN 8' tab. Again following the boxes 
up from key 25 to the FRENCH .HORN 8' 
line, we find the number 25, indicating 
the same reed. But at the left of the 
FRENCH HORN 8' title is a triangle, 
which, after reference to the key at 
bottom, shows that a normal flute pick- 
up screw has been energized. Now both 
screws on reed 25 are energized. 

Tone coloring 
We can make the tone quality more 

interesting by adding to the former two 
stops the one called TONE COLORING 22/3'. 
Following the boxes upward to the 
TONE COLORING 22fó' intersection, we find 
the number 44. Referring to the reed 
chart, we see that we have energized a 

Fig. 2- Connection board on reed 
chamber. 

normal flute pickup (triangle to left of 
TONE COLORING 2%' designation) on the 
reed supplying a note G 1.5 octaves 
above our C25. This is approximately 
the third harmonic of our middle C 
(key 25). 

Let us add a fourth stop, TONE COLOR- 
ING 1 -3/5 . By the same process we find 
that we have added the normal flute 
pickup on reed 53, the E about 2.25 
octaves above middle C, approximately 
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the fifth harmonic of middle C (key 25). 
Thus we can see that pulling TONE 

COLORING 22,x' adds the third harmonic 
to any notes played at 8' pitch and 
pulling TONE COLORING 1 -3/5' adds the 
fifth harmonic. This is carried on as 
far as possible until the TONE COLÒRING 
stops run out of reeds after which 
octaves are repeated, giving subthird 
and subfifths. This scheme is simply a 
harmonic synthesis system somewhat 
similar in principle to the more com- 
plex Hammond system. 

The TONE COLORING stops which take 
care of only fifth and third harmonics 
are not the only parts of the harmonic 
synthesis system. The second harmonic, 
an octave above the 8' note, is handled 
by the ORCHESTRAL FLUTE 4' stop. When 
we play middle C with that stop pulled, 
we energize the flute pickup on reed 37, 
which is C an octave above middle C. 
The fourth harmonic is supplied by the 
PICCOLO 2' stop, which energizes reed 
49, two octaves above middle C. Thus 
the system gives us control over the 
fundamental, second, third, fourth and 
fifth harmonics. There is also a BASS 
16' stop which gives the subfundamen- 
tal, one octave below the key struck. 
Naturally, these stops can be manipu- 
lated in many ways to give different 
tone colors. 

The upper manual also has two trum- 
pet -tone stops which have no relation to 
the harmonic synthesis system, though 
they work the same way. The first is the 
TRUMPET 8' stop. Assuming we have 
struck middle C (key 25), with the 
TRUMPET 8' stop pulled, we find that we 
have energized a pickup on reed 25. 
From the semicircle opposite the stop 
name and the key below we see that it is 
the trumpet pickup -the strip of metal 
close to the end of the reed -which is 
energized. The second trumpet stop is 
the BASSOON 16', which energizes the 
trumpet pickup on the reed one octave 
below the key struck. Though the trum- 
pet stops are not related to the har- 
monic synthesis scheme they can, of 
course, be added to any combination of 
flute stops to produce still more com- 
binations. 

The lower manual operates in the 
same way, except that there is no fifth 
harmonic, but a sixth instead, plus an 
eighth. The lineup is as follows: 

Subfundamental -BASS 16' 
Fundamental -HORN 8' 
Second Harmonic -FLUTE 4' 
Third Harmonic -TONE COLORING 22/V 
Fourth Harmonic -PICCOLO 2' 
Fifth Harmonic -none 
Sixth Harmonic -TONE COLORING 11A' 
Eighth Harmonic -FIFE 1' 

In addition, the lower manual has a 
TENOR TRUMPET 8' which uses the trum- 
pet pickups and an ACCOMPANIMENT 8' 
which uses the soft flute pickups. 

The keys of the lower manual ener- 
gize many of the same pickups as those 
of the upper manual and do not add 
anything. Thus if key 25 on the upper 
manual is pushed with the TRUMPET 8' 
stop pulled, pushing key 25 on the lower 

JANUARY. 1955 

manual with the TENOR TRUMPET 8' stop 
pulled will simply energize the same 
pickup, but will produce no additional 
sound. 

The pedals have no selection of stops, 
with a single tone quality obtained by 
making each one energize a separate 
pedal pickup screw on the lowest 13 
reeds. An additional time -constant net- 
work is used at each pedal contact to 
make the pedal tones speak and decay 

AUDIO -HIGH FIDELITY 

more slowly than those of the manuals. 
Fig. 2 shows the connection board on 

the reed chamber to which all the key- 
ing leads go. This board, on its inner 
side, contains all the 165 printed- circuit 
time -constant filters. Each keyed pickup 
has 160 volts d.c. on it. The first eight 
notes of the trumpet pickups have only 
50 volts, obtained by using special 
dropping resistors at the bass -end en- 
trances of the corresponding stop rods 

Fig. 3 -The upper -manual key action. Loudspeaker 
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Fig. 4- Schematic of the vibrato circuit -less low- frequency oscillator. 
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ITS BIGGER AND BETTER THAN EVER! 

B -A's NEW 1955 

164 BIG PAGES 
LOADED WITH SAVINGS 

AND NEW ITEMS IN 

RADIO, TV, ELECTRONICS 

INCLUDES 23 PAGES 
OF AMAZING 

BARGAINS, NOT FOUND 
IN ANY OTHER CATALOG 

=SNEN 

THEATRES 

acnhS 
Pm< UTILITIES 
fOmmINURS 

ENGINEERS 

LABoRaTORIES 
AmartuRS 

BURSTEIN-APPLEBEE CO. 

BURSTEIN- APPLEBEE CO. Dept. S, 
1012 -14 MEGee St., Kansas City 6, Me. 

0 Send Free B -A Catalog No. 551. 

Name.._.. 

ìlh; 
-',") 7 

MIME R ttur1 tar "mot a ry root Main MD MI Mtn ,T101 rat Yi« _ aanni 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN- 
RADIO (o 
TELEVISION gg 
ELECTRONICS AaMgAI CATALOG 

NIMBI/ SSI ,uaSrhq. TO. .,,a rC.. 101." M.p1, S, a141343 arr TITO 

Address 
I SEND FOR IT TODAY! 

LCity State I 

SHOOT TV TROUBLE 

FAST! 
With H. G. Cisin's Copyrighted RAPID 
"TY TROUBLE SHOOTING METHOD" 

\\'uheut eal:e ueuce u: A1unr Ldgr, this guaranteed 
new method of servicing TV set. enables Yon tO MA(; 
NOSE TV troubles as rapidly as an expert. NO 
THEORY -NO MATH -you can locate all faults u 
rwmrit- hreaking lithe, regardless of make or florin! 

"TV TROUBLE SHOOTING METHOD" i- 
most valuable aid to TV servicing ever written. I' 
TV Trouble DIagnn.t ieian. Inerea.r yollr t- 
earning, nn. , own l'I ntit ahle Business or 
high -pas'n wb. 

is all in this book . 
Nothing r *orc fo Pay- Nothing else to Buy 
Alphab re are g' picture troublcn. 

over .,1. .. ., 

lInt 

will 

to tlnd the snotty part. 
13 IMPORTANT PRELIMINARY CHECKS NEED 

NO INSTRUMENTS! Of the 69 Rapid Cheeks. OVER 
65 ALSO REQUIRE NO INSTRUMENTS! Rapid 
cheeks Include emergency checks for distorted pie 
Owes. defective tube. including PIN tut*. plus c- 
otters. ALL EXPLAINED IN SIMPLE LANGUAGE. 
PERFORMED WITHOUT INSTRUMENTS MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE. 

II. O. Chin. the author. is the Inventor of the AI' 
Dr Midget radio. Re licenses III'A. AT &T. etc. I1, 
has also trained thousands of technicians now otrn- 
In, their own prosperous TV service organizations e 
holding highly paid TV positions. His years of ex 
perleuce are embodied in this remarkable new Tv 
TROUBLE SHOOTING METHOD. 
Guaranteed. Money Back In 5 Days If Not Satisfied' 

If you use coupon below you will receive. 
ABSOLUTELY FREE. a cOrly of H. G. 
Cisin's new book Trouble Shooting Pic 
Guido Incl. TV Terms Explained," which 
sells for S1. ACT NOW and ó et both 
books postpaid at the cost of my one. 

.0 - RUSH COUPON NOW! 

$1 

H. G. CISIN. CONSULTING ENGINEER. 
Amaganeett. N.Y. (Dept. E -I;) 
Enclosed and SI. Rush both books. 

Name 

Address 

state 

STAN -'BURN 

* CATHODE RAY TUBE SPECIALS * 
* 1OBP4A 

G 

1OFP4A .... 

OHE YEAR GUARANTEE 

* 12LP4A 
12QP4A 81014 

514.95 
21.10 
24.45 
1875 
21.00 

32UP4B . 28.75 
14CPA 24.50 

* 15Dumo84014 2375 
18AP4A . 30..95 

* 180P4 or 
NII 

' 31 25 
/1 24.20 * ISKP 

SAI4°mA inum) . 28.35 
18 PIA (N. U.). 23.25 

28.50 * 18WP4A 28.50 
1 31.25 *. 178P4Á 24.20 
Ì77CÌ8 34.ÓÓ * 17(Al 

(Aluminum) 38.50 
41.50 
30.00 * 40LP4 37.50 

21ÁP4 42.00 * 21EP4 32.80 2l EP4A 37.35 
24AP4 7R SO 

* PRICES SUBJECT TO 

STAN-SURN 
1OSP4 .S10.20 12L4 . . 11.90 
12QP4A 11.90 
121P 
12UP4A 14.50 
14CP4 IS 60 
1SDP4 17.50 
1613P4 17.50 
16DP4 or A . 17.30 
161P or A 17 50 
16CP4 or A.... 17.50 
16FP4 17.50 
I6WP4 17.50 
16A4 17.50 
16AP4A 23.00 
16EP4 19.00 
16EP4A 23.50 
16GP4 Or A 21.00 
170P4 18.50 
17CP4A 24.50 
17GP411 22.60 
19FP4 23.00 
19FP4A 24.00 
19AP4 23.90 
19AP4A 24.90 
20CP4 23.95 
21EP4 25.50 
21AP4 ... 28 SO 
24AP4 9.00 

* CHANGE WITHOUT NOTICE 

AUTHORIZED DISTRIBUTORS for: General Electric. 
Konrad, Tung -Sol, National Union. De Wald. Regal. 
Automatic and General Motors. 

* 
AUTOMATIC CUSTOM -BUILT RADIOS for Plymouth. * Ford, Chevrolet and many others, always in Mock. 
We carry a complete Moak of HI- FIDELITY and 
SOUND EQUIPMENT. Send us Your requests. We * also carry a plete line of popular makes of Radio 
tubes at 50/100e. discount. Also many other special 
Put nd transmitting types. and all electronic * parts and equipment at lowest prices. Send us 

st of your requirements for prompt quotations. Terms: 200/0 with order. Balance COD. All prices * FOB. NEW YORK Warehouse. Minimum Order 55.00. Write (Or Our I test price list and Hi -Fi Catalog to 
Dept. RE -1 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

1097 BROADWAY NEW YORK 19, N.Y. 
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and splitting the nichrome wires. Fig. 
3 shows the rear of the console with the 
upper -manual key action raised and 
brought into sight. Note the 12 -inch 
speaker secured to the board beneath 
the manuals in front. 

The Wurlitzer vibrato 
The vibrato circuit may well be called 

exciting by many people who have 
sought a practical way to introduce 
genuine vibrato -frequency shift -into 
systems where the original tone source 
must remain at a constant frequency. 
The amplifier system of the organ is 
not particularly notable, with the excep- 
tion that one of the stages is used for 
gating. It normally has cutoff bias 
which is removed through a time -con- 
stant circuit by a series of paralleled 
contacts under the keys whenever any 
key is pressed. This eliminates noise of 
any kind in the absence of a signal. 

The heart of the vibrato circuit (aside 
from the low- frequency oscillator) is 
shown in Fig. 4. The treble input from 
the reed pickups containing frequencies 
between 138.6 and 4,186 cycles is fed to 
the grid of a 6SQ7 (Vl) preamplifier 
in a standard cathode- biased circuit. 
(The bass signal is fed through a fairly 
similar stage directly through the main 
amplifier system without vibrato.) 
From the plate circuit of the 6SQ7 sig- 
nals go through Cl to the grid of V2, 
half of a 6SN7 -GT. 

A phase splitter of the "long -tailed" 
type, V2 provides two signals: one from 
the cathode circuit, across RI ; the other 
from the plate, the two signals 180° 
apart in phase. At the plate the signal 
is divided into two parts, one part 
passing through C2 -R2 and the other 
through C3 -R3. The cathode signal is 
also divided in two paths, one passing 
through R4 -C4 and the other through 
R5 -05. The plate and cathode signals in 
each leg are then combined, one through 
C6 -R6 and the other through C7 -R7. 

The entire purpose of these six legs 
is to act as a phase -shift network, pro- 
ducing two signal outputs which have 
a constant phase difference of about 
90 °. The two outputs appear at the 
points marked X. Their phase relation- 
ship to the original V2 input signal 
changes, of course, with changes in fre- 
quency. But they maintain a difference 
between themselves of about 90° from 
about 500 to 15,000 cycles. We can call 
these signals quadrature voltages, for 
the vibrato of the Wurlitzer 44 is a 
phase -modulation system. 

The two quadrature voltages are fed 
to the grids of V3 through blocking 
capacitors. The two signals are mixed 
at the plate of V3 and the mixed output 
is again a single signal taken from C8. 

Vibrato -frequency voltage at either 
5.7 or 6.7 cycles is obtained from a low - 
frequency oscillator and phase inverter; 
it appears in push -pull on the grids of 
V3. It causes the two triodes to conduct 
singly. When the phase of the low -fre- 
quency signal makes the left grid posi- 
tive and the right negative, the left 

(Continued on page 134) 
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You've made them the leader 
FOR 25 YEARS 

Ever since Mallory introduced the first 
commercial vibrators 25 years ago, 
they have consistently led the field. 
They have led ... and are still leading 

. not only in quality but also in 
acceptance by service men and manu- 
facturers alike. 

Service men prefer them. Surveys show 
that 5 out of 6 service men use Mallory 
vibrators for replacement work. 

Set manufacturers prefer them. 
Mallory vibrators are used as original 
equipment than all other makes combined. 

Now better than ever. 

More 

A L LQ 
/BRA -1-0 

,; TYPE 859 
FOR USE 
VOLT 134T 

RE 
Ca£R 

4,943.2A , q n;: 
-2,049,310 d32% 

,190.685 
,447.046 él!sa>= 

© A/VAPüI.I 
MA+OE 11Sj S. i. 

S. s 

New standards of 
quiet operation are set by the latest Mallory 
vibrator. A floating mounting for the inter- 
nal mechanism cushions out hum ... makes 
these the quietest vibrators ever. 

See your distributor today. Ask him about 
the special Mallory Vibrator Deal -6 
vibrators that cover 75% of your replace- 
ment jobs. And get a copy of the latest 
Mallory Vibrator Guide. 

ON AUTO RADIO JOBS BE SURE TO USE ... 
MALLORY MIDGETROLS®- Simplified de- 
sign cuts replacement time to minutes. 
Accurate tapers, noise -free operation, 
and excellent stability. Versatile line of 
single and dual types. 

MALLORY CAPACITORS - FP electro- 
Iytics... the only fabricated plate capac- 
itors for replacement work ... have long 
life even at 85° C. Plascaps ®, tubular 
plastic type, have permanent, moisture- 
proof terminal seals. 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 
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Now.I 

Protection fir Rear 

KAY-TOWN ES 
brings you complete 

Quick Rig! 
THE 

SNAP -OUT 

ANTENNA WITH THE 

EXCLUSIVE DOUBLE LOCK 

New features that make 
the K -T "REAR- GUARD" America's 
most advanced TV Antenna! 

* Completely Preassembled, it's 
mechanically safe! 

* It snaps in place to stay in place! 
Elements are double locked in position! 
A K -T Exclusive! 

* No bolts or nuts to tighten on 
elements! 

FEATURE! 

Boom also folds to take less 

room in storage and for 
ease of installation. Sure - 
grip mast clamp holds in 
gale -force winds... will not 
slip or crush. 

IErEIIIENCE ROO IN bLE NETNAL sT1NDAIO uremia FOLDED DIPOLI SETNIA STAN ARV 

Exclusive with KAY- TOWNES 
Elements will not droop, sag or 
fold up on a Kay- Townes An- 
tenna ... they're nested and 
double locked in position to 
stay in position. 

Front to back ratio is better than 25 1 forward lobe 
30° or better standing wave ratio 1.2:1 average. 

RADIATION CURVE 
REPRESENTING ALL 

VHF CHANNELS 
Over 20 to I ratio on ALL Channels 

COPYRIGHT 195 _ 

For Quality .. , 

Manufactured 
and distributed 
in Canada by 
Delhi Metal Products, Ltd. 

Delhi, Ontario 

www.americanradiohistory.com
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-- 

r4, _ 

THE ANTENNA DESIGNED TO REJECT UNWANTED SIGNALS FROM REAR AND SIDES! 

In areas where many local stations or stations 
from near -by cities interfere with reception, ordi- 
nary antennas cannot filter oLt unwanted signals 
from sides and rear . . BUT the KAY -TOWNES 
REAR -GUARD, with a front 4o back ratio far in 
excess of 20 to , is esigned for this particular 
job ... to give quality reception even in prob- 
lem areas. 

Add to the REAR- GUARD'S pin point selectivity 
such exclusive K -T features as double locked and 
rested elements that cannot droop or sag, Sure - 
Grip Mast Clamp that holds in gale -force winds 
without slipping or crushing extra rigid construc- 
t on and wood dowel pins and crimpec ends that 
r?lieve metal fatigue due to vibration ... they all 
add up to America's most warted TV Antenna. 

,. or Performance look to KAY- TOWNES! 

The F;rst Name in TV Antennas 

Line 
elevision 
cessories ANTENNA COMPANY 

BOX 393EI, ROME, GEORGIA 
www.americanradiohistory.com
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'". ! TV DOCTOR 1955 
ATTENTION: NOVICE SERVICEMEN 

- ° -- 
,1955 

O i 0 
BIM .- ........,.... ...e, 

tical information. Copyrighted 
pin -points hundreds 
diagnose faults without 
applies to all TV 
on COLOR TV and 
sets, tuners. antennas. 
suggestions. How to 
tical hints for prospective 
men. Many clear 

The new TV DOCTOR was writ - 

ten expressly for the novice r 
H. G. Cisin, noted TV educator 
and author. Mr. Cisin has 
trained thousands of TV tech- 
nicians, many of them now 
holding important positions in 
television. His years of experi- 
ence are embodied in this valu- 
uable book! 
TV DOCTOR contains Just the 
info you need to start in TV 
servicing. No theory, math 
or formulas. but full of prac- 

Trouble Shooting Guide 
of TV troubles, enabling you to 

previous experience. Method 
sets. old and new. Special chpts. 

U.H.F. Useful data about TV 
lead -ins, interference. safety 

read schematic diagrams. Prac- 
service 

POSt aid illustrations..... P $1 

ABC OF COLOR TV 
LEARN COLOR TV 
THIS EASY WAY! 

Just off the Press! 
H. G. Cisin's remarkable book 

7=------ 

= /. ' 1,. 

/g:- ABC 
-- 

takes the mystery out of Color 
TV. The only book which ex- 
plains this fascinating new TV 
development in a simple down - 
to -earth manner. It actually 
translates the highly technical 
descriptions of research scien- 
tists into Plain everyday lan- 
guage. 

Covers basic color principles, 
compatible color TV system. the 
color signal, color TV reception, 
Plus Practical pointers on color 
pix tubes. tests. etc. Just the 
must have to cash in on this 

new field. Pro- Postpaid $1 

CONSULTANT" 
Silent Partner 

New, easy -to -use way to solve 
toughest TV troubles. UHF 
seecllan includes conversions. in- 
stallations and servicing. Mod- 
ern alignment methods shown 
by pictures, diagrams and sim- 
plc directions, tell exactly what 
to do and how to do it. Prac- 
tical pointers on use of all TV 
Test Instruments. Over 300 pix. 
raster and sound symptoms. De- 
tailed directions tell where and 
how to find faulty parts. Over 
135 RAPID CHECKS. many 

locator. 125 illustr. of scope 
station patterns, show various 

out of TV servicing. NO THE - 
-NO FORMULAS -Just practical 

all types of postpaid $2 

TV TUBE LOCATOR 
TUBE LOCATION 

3000 most popular models from 
plus PIX TUBES used in each 

models. A storehouse of val- 
info. priced POSt aid volume sales..... P $1 

Shooting PIX GUIDE 
TERMS Explained 

GUIDE to oft -recurring 
and cures explained. Copyrighted. 
illustrated chart tells where trou- 

TV set -illustrations show re- 
pictures. Sect. 2 explains hundreds 

non -technical Postpaid pos P $1 

TROUBLE TRACER 
different copyrighted "Trouble 

LOCATION GUIDES" of over 500 
Vol. 1 has older sets, vol. 3 

40 common picture troubles 
to source and cured. 

3 Postpaid 50c ea. 

I 

info TV servicemen 
rapidly expanding 
fasely illustrated 

FAMOUS "TV 
TV Serviceman's - - 

- 

C NSULTANT 

I, 

using Dix tube as trouble 
wave forms, diagrams, 
defects -take mystery 
ORY-NO MATH 
sseervi a is info. covering 

NEW! 1954 
TROUBLE INDICATING 
GUIDES for over 
Admiral to Zenith. 
model! 1947 to 1953 
uable TV servicing 
very low for large 

NEW! Trouble 
incl. TV 

Sect. I is a fully illustrated 
pis faults. Causes 
Trouble Indicating 
bles start in typical 
sulting faults TV 
of TV terms in 
language. 

NEW! TV 
Each vol. contains 

Indicating TUBE 
most popular TV models. 
newest 1954 models. 
illustrated. traced 
Vols. 1, 2 & 

H. G. CISIN, PUBLISHER 
Order from your Jobber today, or if 10 

not stocked, order postpaid from: 
Harry G. Cisin, Dept. E -30 
Amagansett, New York 
Enclosed find $ Send postpaid 
D Color TV D TV Pia Guide 
D TV Doctor D TV Tracer, Vol. 1 

TV Consultant D TV Tracer, Vol. 2 
TV Tube Locator D TV Tracer, Vol. 3 

Name 
Address 

City Zone State I 
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triode conducts. When the phase is re- 
versed, the right triode conducts. This 
causes a continuous change in the phase 
of the V3 output signal over approxi- 
mately a 90° range. 

When the left triode conducts, one 
signal of a given phase goes through. 
When the right triode conducts, the 
other quadrature signal comes through 
and there has been approximately a 
90° phase shift. And the shift is smooth, 
for the signal emerging from the mixer 
is the vectorial sum of the two voltages 
at the plates of the two triodes. If both 
are conducting equally, as is the case 
at the 0 °, 180° and 360° points of the 
low- frequency push -pull signal, the 
mixer output is 45° away from either 
extreme. Thus the phase at any instant 
is dependent on the contributions of the 
two triodes, a function of the relative 
low- frequency grid signals at that in- 
stant. These signals vary in a sine -wave 
manner, producing a phase swing that 
is smooth and natural. 

The output of the mixer is connected 
through C8 to a filtering stage which, 
by using frequency -selective negative 
feedback, cuts off sharply below 130 
cycles so that none of the vibrato -fre- 
quency signal can affect the amplifier 
and speaker. 

Phase -shift circuit 
The oscillator is shown in Fig. 5; it 

is half a 6SL7 -GT operating as a 
standard phase -shift oscillator. The 
primary control is the two- circuit three - 
point VIBRATO SPEED switch. In the 
FAST position R2 is used as the second 
resistor of the phase -shift network, de- 
termining the frequency at about 6.7 
cycles. The second section of the switch 
connects the grid circuit of the other 
half of the 6SN7 -GT,. a phase splitter, 
to the arm of the VIBRATO DEPTH Switch. 
This switch determines how much 
oscillator signal is sent to the phase 
splitter. 

When the VIBRATO SPEED control is at 
SLOW, Rl is in the phase -shift network, 
making the oscillator frequency about 
5.7 cycles. When it is in the OFF posi- 
tion, the output section of the switch 
disconnects the phase -splitter grid from 
the oscillator output. 

Since the rate of phase swing and 
apparent music signal frequency swing 
depend on the oscillator frequency, the 
SPEED switch determines the vibrato 
rate in the music. And because the 
oscillator output determines how much 
total phase shift will occur, the DEPTH 
switch determines how deep or wide the 
vibrato will be. 

This vibrato circuit effectively does 
the same job as the Hammond vibrato 
scanner, but it does the job electrically, 
without moving parts, in a manner 
which can only be called elegant. Such 
a vibrato, with its ease of construction 
and compactness, does an almost im- 
possible job which has puzzled many 
who wished to add automatic vibrato 
to guitar amplifiers and the like, only to 
be forced to settle for an inferior ampli- 
tude tremolo. END 

r 

EVERY PRICE SLASHED!! 
For New Year Stock Clearance! 

T.V. WOOD CABINETS . Beautiful Mahog. veneer 
table model. Inside: 191 /a "x151 /2 "H.x19" deep. Open- 
ing: 13y1/4 "x101 /. H. With safety glass 8. 121/x" mask. 
Adaptahte to larger screen sets; makes $5.95 HI -FI 12 " -15" SPEAKER BAFFLE 
OUNCER" OUTPUT XFMR (11/"a7/ ") 
Beans power tube to 3.2 ohm voice coil ea. $ .79 
1" FIBREGLAS CABINET LINING . . . Finest 
acoustical material. 30" wide-per running ft.... 1.15 
PLASTIC GRILLE CLOTH . Beautiful Gold or 
Mahogany weave. Cut to order -50c sq. ft. 
CRYSTAL HAND MIKE ... hi- Impedance. Rugged 
moulded bakélite e: 6 ft. shld. cable 3.93 
w20 PUSH -BACK WIRE . . . Red. Yellow. Blue 
r Black 100 ft. roll 89c; 1000 ft. /$6.95 o 

MAGNET WIRE ... x32 P.E.. 12 oz. spool .98 
x30 P.E 400 ft. spool -eá. 29e; 4/ 1.00 
4319 S.C. enamel 50 ft./$1.29; 100 ft./ 1.98 

POWER RHEOSTATS . . Brand New; 1/4" shafts. 
25 Watt-75, 100, 150, 250. 350 or 370 oms 

W 
ea 89 

SO 
hatt 

-15 ohms ea. $1.29; 8/ 5.94 
50 Watt -32 ohms ea. $1.49; 6/ 6.95 
50 Watt -1250 ohms ea. 1.89 

WOOD CABINET & CHASSIS FOUNDATION 
Handsome walnut veneer. Inside: 111 /2"x71 /2"x01/4 ". 4" sq. dial opng. (right). PLUS matching 
e tube punched chassis & hack SET $1i5 

!! ALNICO MAGNETS !! 
Just a few of the many 

types always in stack or cut to 
order 
CYLINDRICAL: 5/a "O. D. , 

3 /Ie'I.D.,I /s"L. $ .79 
POLISHED BAR: 9 /16 "x 
7/32 "03/32" 

12/51.00; 100/ 7.50 
TYPE: 3 /4 "x 5/a "xt /g" 

ea. 46e: 12/ 5.00 
LARGE 'U' TYPE: 2 "x 
1OUND " ea. $1.39; 6/ 5.95 
ROUND BAR: 11/4"x9/16" 
O.D., Pol ea. 69e; 3/ 1.98 
ALNICO"CHIP" MAGNETS 

small irreg. shapes. 
Approx. 90 pas /oz ls° / °a.; $1.50/1b. 

ALNICO MAGNET KIT . Powerful Bar, Block, 
Rod 

(WRITE FOR LATEST O A asstd 
LNICO" SUPPLEMENT) 8B 

!!JUMBO RADIO -ELECTRONICS PARTS KIT!! 
OVER 11,011 ALREADY SOLD ! ! 

WANT TO SAVE REAL MONEY ON PARTS? . . . 
Well. here's a "GOLD -MINE' of new & surplus in- 
ventory odds & ends AT A FRACTION OF ORIGINAL 
COST! . 17 FULL LBS. f: CONTROLS. SOCKETS. 
SWITCHES, WIRE, RESISTORS. CAPACITORS. PRO - 
TOFACTS. TV & RADIO DIAGRAMS. COILS, TRIM - 
MERS.(s PLxUSwDO2ENSSs OF OTHER ITEMS!! $3.95 t. 

L 

"DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" 
Min. Order $3.00. 20cr deposit req. on all C.O.D.'s. 
Full remittance with foreign orders. Please add suf- 

ficient postage -excess refunded. 

RADIO CORP. 
67 Dey Street 

New York 7. N. Y. 
J 

SEE THE LATEST IN 

Electronics 
EQUIPMENT 

Newark's 1955 Catalog 

FREE 

Select the fast, easy, dependable way 
from the New Electronics Reference Book - full of the latest releases and largest 
selections of High Fidelity, Radio, TV, 

Amateur and Electronics equipment. 

EWARE 
ELECTRIC COMPANY 

Dept. RE1 223 W. Madison, Chicago 6, 111. 

RADIO -ELECTRONICS 
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COMPLETE STOCK- 
of Nationally Advertised Radio & Television Testing Equipment, 

Parts, and Electrical Appliances to be sold regardless of cost. 

This is the opportunity of a lifetime! 

PRICES REDUCED UP TO 80% 
Below mentioned units are not kits, but all factory wired and brand 
new. Some models have been discontinued by the manufacturer, but 
every one is factory sealed and carries a one year, factory guarantee. 

Our 
Dealers Selling -Out 

Net Price Price 

SUPERIOR Modell 1553 Multitester $ 29.25 $ 14.50 
28.40 15.00 
27.65 14.50 
28.40 22.75 
47.57 . 

42.95 3437.50 
95 

47.513 38.00 
39.95 32.50 

21.50 11.50 

39.50 19.50 

METROPOLITAN 

PB -100 Multitester 
680 -5000 Ohms per volt Multitester 
670 -A Supermeter 
TV -II Tube Tester 
660 Signal Generator 
TV -50 Genometer 
Television Bar Generator 
III, A.C. -D.C. Multitester 
999, A.M. -F.M. & Television Signal Generator 

A.C. Operated 
TEST CRAFT " TC -10, A.C.-D.C. Multitester 14.86 9.85 

" TC -50, Combin. Tube and Set Tester 49.50 29.50 
" TC -75, Combin. Test Speaker and Signal Tracer. 39.50 24.50 

SUPREME " 543 -S, Multitester 24.50 14.50 

RADIO CITY PRODUCTS... " 322, Tube Tester 41.50 29.50 
" 461 AP Multitester 39.50 19.95 

... " 668, Electronic Multitester 74.50 39.50 

. . . " 665, A.C. -D.C. V.T. Volt -Ohm Capacity 95.40 59.50 
GENERAL ELECTRONICS... " 200, A.M. -F.M. & Television Signal Generator, 

A.C. operated 39.50 24.50 
WESTON 689 -IF, Ohmmeter, incl. leather case 36.50 19.85 

SHALLCROSS 630, Wheatstone Resistance Bridge 145.00 75.00 
637, Keivine Wheatstone Res. Bridge 185.00 100.00 

REINER ELECTRONICS 333, D.C. Volt -Ohm Milliammeter 2695 14.50 

ELECTRONIC MEASURE- 
MENTS CORP. 102, Volometer 14.90 11.90 

104, Volometer 26 95 21.50 
106, Vacuum Tube Voltmeter 35 90 28.75 

" " 205 -P, Tube Tester 47.50 37.50 
" 206 -P, Mutual Conductance Tcbe Tester B3.53 67.50 
" 600, Oscilloscope 99.511 79.50 

GRUEN " 21/2" D.C., D'Arsonval Type, I Milliammeter, 
Meter 

WESTON 507, F.S. -I.2 Milliam. Meter 
TRIPLETT " 331 -JP 30 Amperes, Meter 

9.95 2.95 
12.95 3.95 
12.95 4.95 

MARION " 3" D'Arsonval Type I Milliam. with calibrated 
Volt -Ohm Current Scale, Meter 12.95 3.95 

6.95 2.95 ACRO 
DUOTONE 

HOLYOKE 

SUPREME 

DUOSONIC 

M AG U IRE 

CAPITOL 
NELSON 

CUCKOO CLOCK 

GLO 

ROTO -BROIL 400 
MODEL IMPERIAL DELUXE.. 

Radio & Phonograph Chassis Cradles 

8" Glass Recording Discs, sold only in 
cartons of 24 

12" Metal Recording Discs, sold only in 
cartons of 50 

180 ohm resistance line cords, 6 feet with plug 
No. 22, stranded, tinned, copper push -back 

wire on 500" spools each spool 

3 speed recordplayers, with life -time needle, 
portable case, speaker & amplifier reduced to 14.95 

Capri, 3 speed recordplayers, cartridge with 
double -needle, plastic case, speaker and 
amplifier 

Recordchanger 

.75 each .15 

1.50 each .30 
1.25 each .35 

5.00 2.50 

reduced to 19.95 
37.50 each 9.95 

Automatic Pop Up Toaster, fully guaranteed... '19.95 each 9.95 

Electrical Waffle maker reduced to 3.95 

" Genuine, imported Black Forest, hand- carved, 
cuckoos every 15 minutes reduced to 7.95 

Electronic, oscillating massager with infra -red 
heat combined 8.95 each 3.95 

Teletron Radio, plastic cabinet reduced to 9.95 

Fully Automatic Rotisserie and Broiler Com- 
bination, 7 -way, with time clock, 3 heat 
element, double powered 69.50 29.95 

All prices are f.o.b. New York, 20% deposit with order, balance C.O.D., or full remittance with order 

WRITE, PHONE OR WIRE YOUR ORDER FOR IMMEDIATE DELIVERY. QUANTITIES ARE LIMITED. 

METROPOLITAN ELECTRONICS & INSTRUMENT CO. 

106 Fifth Ave., New York 11, N. Y. 
Telephone: OREGON 5-1707 
Cable Address: METRONICS 

TEST -CRAFT 
Model TC -10 
Quality Multitester 

AC and DC Voltage Ranges: 0- 5/15/150/ 
1500/3000 Volts. DC Current Ranges: 0 -5/ 

50 ma. 0 -1.5 Amps. Resistance Ranges: 
0 -100 ohms, 0 -100 K. Size: 6 "x31/2 "x2. 
Complete with bat- 
teries and full in- 
structions. 

Reg. $14.85 

Only 
$9.85 

Model 999 Combination 
F. M., A. M. and Television 

Signal Generator A.C. Operated 
Generates R.F. fre- 
quencies from 150 

kilocycles to 50 
megacycles. Posi- 
tive action attentu- 
ator provides effec- 
tive output control 
at all times. R.F. is 

obtainable sepa- 
rately or modulated 
by the Audio Fre- 
q 

Compll ete with teste 
leads and full in - 

structions. 
Only $19.50 Reg. $39.50 

TEST CRAFT 
Model TC -50 
Tube and Set Tester 

tests all tubes up -to -date incl. 4, 5, 6, 7L, octals, 
loctals, television, magïc eye, thyrators, single 
ended, floating filament, mercury vapor, new 
miniatures, etc. 
Multimeter Specifications: AC and DC Voltage 
Ranges: 0- 1- 100 -1000 -5000. DC Current Ranges: 
0 -10 /100 /1 Amp. Low Resistance Range: 0- 10,000 

Ohms. Medium Resistance Range: 0- 100,000 

Ohms. High Resistance Only 

Complete 
tel withhm. 

5 0 
Complete with test 
leads and full instruc- 
tions. Reg. $49.50 

TEST CRAFT 
Model TC -75 

Combination Test Speaker and Signal Tracer 

Reg. $39.50 only $24.50 plus speaker substitution 
plus resistor tester plus field substitutor 
plus condenser tester plus voice coil substi- 
plus output indicator codon 

Complete with full instructions 
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Now brings you a compact 

Flyback - Yoke - Continuity 

Tester... in 1 low cost unit 
for only 

9495 
IA $59 value) 

Checks low 
and high im- 
pedance yokes 
and flybacks. 
Detects even 
one shorted 
turn. 
An improved 
Continuity 
Checker: 
Checks con- 
densers for 
opens, electri- 

cal shorts, or leakage. Ordinary continuity test- 
ers will not do this. 

TV Component Tester 
PERFORMS 

SIX ,. 

VITAL 
FUNCTIONS 

You get $176 worth 
of Testing and Re 
pair Intrumenta- 
tiOn in 1 compact 
nit for the 

low price of 
only 

49" 
It "s Icrri (ic as a 

PICTURE TUBE TESTER 
FLYBACK & YOKE TESTER 

SELENIUM RECTIFIER TESTER 
CONDENSER TESTER 

CONTINUITY TESTER 

PICTURE TUBE REACTIVATOR 

FIELD STRENGTH METER 
For Battery Operation and 110V AC 
Saves 55% of in- 
stallation cost ... 
Measures Pic signal 
strength directly 
from antenna . 

Identifies TV, FM, 
TVI signals . 

Has 12 channel 
selector; multiplier 
switch for weak 
signal areas 
Range, 1U- 50,000 
microvolts . . . A 
must in fringe 
areas. UHF or VHF... 

Money Back Guarantee 
Model FSM -5B, for Battery Operation and 
110V AC. Weight 22 lba net $89. 

TRANSVISION, Inc., New Rochelle, N.Y. 

JOBBER INQUIRIES INVITED 
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ELECTRONICS 

LIGHT - SENSITIVE 
NEON -TUBE CIRCUITS 

Interesting characteristic 

permits use as `photocell" 

By JOSEPH BRAUNBECK 

IT is not generally known that most 
neon lamps, especially the low- voltage 
types, are considerably light- sensi- 
tive and may be used successfully as 

photocells for experiment. 
Illuminating a neon lamp results in 

MA 

I 

pA 6 

o 

z 

LIMITING RESISTOR DETER INES SLOPE 

mommommommommommu rrrrrurrrrrrrrrm/',r r rrrrrrrrmrrrr..u-...r ........... 
rrrrrrrrNrrF; IMrrrrrrrrr 
rrrrrrrrMrrHllrrrrrrrrrr 
rrrrrrrrErrlllls 
rrrrrrrrrrrNNUrrrrrrrr 

DARK TUBE 

%TERNALLY LIGHTED TUBE onn orrrssi..trrorrElrrr 
50V I I 100V 

STRIKING VOLTAGE 

DARK CURRENT 

Fig. 1 -Neon tube characteristics. 

a decrease in the striking voltage and in 
an increase in the so- called "dark cur- 
rent." This dark current is the current 
which flows through the lamp when the 
voltage across the electrodes is not 
sufficient for firing. Fig. 1 shows these 
characteristics. 

The simplest circuit for experiment- 
ing with a light- sensitive neon lamp is 
shown in Fig. 2. It consists of a 100,000 - 
ohm potentiometer for varying the sup- 
ply voltage, a neon lamp, a limiting 
resistor and a sensitive meter. Any in- 
strument having a deflection of 50 
microamperes or less is usable. When 
the neon lamp is illuminated with a 
flashlight or exposed to sunlight, the 
pointer of the instrument will move a 
little. Currents up to 5 microamperes 
can be obtained. 

Though this is an interesting experi- 
ment, such a circuit is not useful for 
controlling any device by light -the 
current flow is too slight. 

Fig. 3 shows an amplifier with a re- 
lay in the plate circuit, controlled by a 
light- sensitive neon lamp. When light 
falls upon the neon lamp, the dark cur- 
rent increases. The resulting voltage 
drop across the 50- megohm grid re- 

sistor biases the amplifier tube to cut- 
off. When the illumination is removed, 
the bias disappears and plate current 
flows, energizing the relay. Adjust the 
neon -lamp voltage for maximum sensi- 
tivity when the hookup is finished. The 
circuit will operate from daylight in a 
shadowy room or from a 60 -watt bulb 
at 2 feet. 

If there is no need for extreme sensi- 
tivity, this circuit can be used in much 
equipment containing photocells. The 
relay should have a resistance of about 
1,000 ohms or more and a sensitivity of 
about 10 ma or less. 

Instead of the relay, or in series with 
it, a milliammeter with about a 10 -ma 
full -scale deflection may be used for 
comparing light intensities. 

Fig. 2- Simple experimental circuit. 

If a 50- megohm resistor is not ob- 
tainable, one can be made up of several 
smaller values. Any triode out of your 
junkbox can be used for the amplifier 
tube. 

Fig. 3- Improving circuit sensitivity. 

A more sensitive circuit using the 
0A4 -G cold- cathode trigger tube is 
shown in Fig. 4. When the neon lamp 
is illuminated, Cl is charged by the 
dark current. After reaching a critical 
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With the NEW IMPROVED 1955 Progressive Radio "EDU -KIT" 
Now Includes: HIGH FIDELITY SIGNAL TRACER, CODE OSCILLATOR 

FREE EXTRAS 
ELECTRICAL & RADIO TESTER 
ELECTRIC SOLDERING IRON 
RADIO TROUBLE -SHOOTING GUIDE 
TV BOOK 
F.C.C. TRAINING 
QUIZZES 
CONSULTATION SERVICE 
GUIDE TO HIGH FIDELITY 

WHAT THE PROGRESSIVE RADIO 
"EDU-KIT" OFFERS YOU 

Absolutely No Knowledge 
of Radio Necessary 

NO ADDITIONAL PARTS NEEDED 

ATTRACTIVELY GIFT -PACKED 

EXCELLENT BACKGROUND FOR TV 

Used in 79 Countries 

The Progressive Radio "Edu -Kit" offers you a home study 
course at a rock bottom price. Our Kit is designed to 
train Radio Technicians, with the basic facts of Radio 
theory and Construction Practice expressed simply and 
dearly. You will gain a knowledge of basic Radio Prin- 
ciples involved in Radio Reception, Radio Transmission and 
Audio Amplification. 

You will learn how to identify Radio Symbols and Dia- 
grams: how to build radios, using regular radio circuit 
schematics; how to mount various radio parts; how to wire 
and solder in a professional manner. You will learn how to 
operate Receivers, Transmitters, and Audio Amplifiers. You 
will learn how to service and trouble -shoot radios. You 
will learn code. You will receive training for F.C.C. license. 

THE PROGRESSIVE RADIO 
"EDU-KIT" IS COMPLETE 

You will receive every part necessary to build 15 differ- 
ent radio sets. Our kits contain tubes, tube sockets. chassis, 
variable condensers, electrolytic condensers, mica con- 
densers, paper condensers, resistors, line cords, selenium 
rectifiers, tie strips, coils, hardware, tubing, instruction 
manuals, etc. 

Every part that you need is included. These parts are in- 
dividually packaged: so that you can easily identify every 
item. A soldering iron is included, as well as an Elec- 
trical and Radio Tester. Complete, easy -to- follow instruc- 
tions are provided. All parts are guaranteed, brand new, 
carefully selected and matched. 
In addition, the "Edu -Kit" now contains lessons for serv- 

icing with the Progressive Signal Tracer, F.C.C. instruc- 
tions, quizzes. The "Edu -Kit" is a complete radio course, 
down to the smallest detail. 

THE PROGRESSIVE RADIO 
"EDU -KIT" IS USED 

THROUGHOUT THE WORLD 
The Progressive Radio "Edu -Kit" is used in every state 

of the U.S.A., the District of Columbia, Alaska, Virgin 
Islands, Puerto Rico, Hawaii, Guam and the Canal Zone. 
It is used in 79 countries in all parts of the world, includ- 
ing Canada, Philippines, Korea, South Africa, Saudi 
Arabia, Venezuela, Israel, France, England, Japan, India, 
etc, The "Edu -Kit" is very popular with American service- 
men stationed overseas. 

The "Edu -Kit" is designed to work with satisfaction any- 
where. Consequently, its power supply operates on 105- 
125 volts, AC or DC. Also, since some countries use other 
voltage supplies, an adaptor for 210 -250 volts AC or DC 
is available for $2.50. 

The U.S. Post Office permits COD shipments only within 
the U.S. and U.S. possessions and territories. Shipments to 

LEARN PRACTICAL ELECT 
WITH THE PROGRESSIVE 
RADIO "EDU-KIT" 
* YOU BUILD A CODE OSCILLATOR 

* YOU BUILD A PROFESSIONAL SIG- 
NAL TRACER 

* YOU BUILD 15 RADIOS 

* YOU RECEIVE MANY FREE GIFTS 

* YOU LEARN TROUBLE- SHOOTING 

* YOU GET OUR FREE CONSULTATION 
SERVICE 

* YOU RECEIVE QUIZZES 

PROGRESSIVE 
497 UNION AVE., DEPT. 

10 -DAY MONEY -BACK GUARANTEE 
other countries and to Army Post Office and Fleet Post 
Office addresses must be paid for in advance. 

There is an extra charge of $1.00 for shipment outside of 
continental U.S.A., for special handling and packaging. 
Send check on U.S. bank, money order (U.S. or Inter- 
national) Unesco coupons or currency. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically pre- 

pared for any person who has a desire to learn Radio. The 
Kit has been used successfully by young and old in all 
parts of the world. It is not necessary that you have even 
the slightest background in science or radio. 

The Progressive Radio "Edu -Kit" is used by many Radio 
Schools and Clubs in this country and abroad. It is used 
for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world. 

The Progressive Radio "Edu -Kit" requires no instructor. 
All instructions are included. All parts are individually 
boxed, and identified by name, illustration and diagram. 
Every step involved in building these sets is carefully ex- 
plained. You cannot make a mistake. 

TROUBLE-SHOOTING LESSONS 
Trouble- shooting and servicing are included. You will be 

taught to recognize and repair troubles. You will build and 
learn to operate a professional Signal Tracer. You receive 
an Electrical and Radio Tester and learn to use it for 
radio repairs. While you are learning in this practical way, 
you will be able to do many a repair job for your neigh- 
bors and friends, and charge fees which will far exceed the 
cost of the "Edu- Kit ". Here is your opportunity to learn 
radio quickly and easily, and have others pay for it. Our 
Consultation Service will help you with any technical prob- 
lems which you may have. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" comes complete with 

instructions. These instructions are arranged in a clear, 
simple and progressive manner. The theory of Radio Trans- 
mission, Radio Reception, Audio Amplification and servic- 
ing by Signal Tracing is clearly explained. Every part is 
identified by illustration and diagram. You will learn the 
function and theory of every part used. 

The Progressive Radio "Edu -Kit" uses the principle of 
"Learn by Doing ". Therefore you will build radios to illus- 
trate the principles which you learn. These radios are de- 
signed in a modern manner, according to the best princi- 
ples of present -day educational practice. You begin by 
building a simple radio. The next set that you build is 
slightly more advanced. Graduall'i in a progressive man- 
ner, you will find yourself constructing still more advanced 
multi -tube radio sets, and doing work like a professional 
Radio Technician. Altogether you will build fifteen radios, 
including Receivers, Transmitters, Amplifiers, Code Oscil- 
lator and Signal Tracer. These sets operate on 105 -125 V. 
AC /DC. 

RONICS . . 

MAIL 
TODAY 

YOUR ORDER 
SHIPPED SAME 
DAY RECEIVED 

"EDU- KITS" INC. 
RE -100, BROOKLYN 11, N.Y. 

SCHOOL INQUIRIES 
INVITED 

The Edu -Kit has met the test of years 
of use by individuals and groups in every 
part of the world. Among constant users of 
the "Edu -Kit" are Schools. Clubs. Boy Scout 
Troops. etc. It In used for training and re- 
habilitation of Armed Forces Personnel and 
Veterans throughout the world. 

Mr. Crite Mason, Jr., Director of Radio 
Department. Griggs College, writes: "Your 
records will tell you just how many kits we 
have used In the past three years and I 
want you to know that we have had excellent 
success in using them in our training pro- 
gram. Your kits serve many purposes, and 
we are finding more uses for them as the 
months come and go. Thanks." 

Comments from Satisfied 
Users of the Progressive 

Radio "Edu -Kit" 
Cyril Chupina, 130 Grant St., OLYPHANT. 

PENNA.: "I wish to thank you for that marvel 
of an "Edu -Kit" which you have sold me. 
I have put all of the radios together, and 
have Axed two of my own sets with the 
Signal Tracer. I have more than gotten my 

alongy with quite anb t less 
of t njoym 

months, 
ent "I have been looking for something that 

would Interest me and help me for the future. 
Through your help I think I have found it in 
Radio." 

Galdburn P. Maynard, Box 632. Pedro 
Mi9 el PO. PARA ISO, CANAL ZONE: 
"Through this medium I would like to my 
that I am very glad that I sent for yo.er 
"Edu- Kit." I have studied the lemons very 
carefully and have built many sets. "I am now enjoying the Transmitter that 
I built ecently. Through r this "Edu-Kit," I 
am now in the Radio business and progressing 
nicely. Enclosed are my quizzes that I an- 
swered honestly. 

Dorothy M. Walker, 2455 N.W. Quimby 
St., PORTLAND. OREGON: I have joyed 
reading and studying the "Edu -Kit" Instruc- 
tion Book, and have just completed Set 94 
with excellent results. 

I believe you greatly under -estimate the 
value of the knowledge that the Kit ffers. 
I received a promotion to Inspector in the 
Electronics Dept. of the arm where I am 

Iemployed. eid thee Edu.K 
just one week 
In that time 

after 
completed Sets II 1 and 92. My employer 
was Suite interested in my new -found knowl- 
edge. 

Joseph E. Stasaitis, 25 Poplar Place, 
WATERBURY, CONN.: I have been working 
on the Radio Kit and have learned much. 
Your course has saved me a great deal of 
money. E was ready to spend $240.00 for a 
Course, but I found your ad and sent for your 
"Edu -Kit." "I have repaired several sets for my 
friends, and made money. The 'Edu -Kit" 
paid for itself. Your Troubleshooting Guide 
alone is, worth the money that I paid for your 
Course-" 

Robert L. Shoff, 1534 Monroe Ave., HUNT - 
, W. VIRGINIA: "Thought I would 

drop you a few lines to say that I received 
my "Edu -Kit." and was really amazed that 
such a bargain can be had at such a low 

price. I have already started repairing radios and phonographs. My friends were really surprised 
to see me get Into the swing of it no quickly. "The Troubleshooting Tester that comes 

l, with the kit is reav swell, and ands the trouble if there its any to be found." 
Clark Smith, 913 Willbanks Ave., E. GADSDEN, ALA.: "This is to let you know how 

much I am enjoying your Kit. It is the only Kit that I have seen, that is no complete. 
I believe the Kit is worth much more than you charge for it. It is very easy to der - 
stand- It has helped me to understand my Navy Reserve Training better." 

Bill Leonard, famous CBS eommentator, 485 Madison Ave., N.Y., N.Y.: 
ten-year-old 

certainly 
did receive one of your Radio 'Edu -Kits" and I happy to report that my ten- year -old 

,ssithanethree hours. He's mighty roud and 
three-tube receiver-one that works- 

in cear and the electronic materia hop adequate for 
should be Your poses, 

and 
re 

wholly purposes, end I'm 
speaking as a radio ham operator of twenty years standing.' 

JANUARY, 1955 

IO'Day Money -Back Guarantee. Include ALL FREE EXTRAS 
Send "IEdu -Kit" Postpaid, I enclose full payment of $19.95 (U.S.A. only). 

C Send "Edu -Kit" Postpaid. I enclose full payment of $20.95 (Outside U.S.A.). 
Send 2f0.250 V. Adapter for "Edu- Kit " -$2.50. 

C Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage (U.S.A. only). 
C I wish additional information describing "Edu- Kit ". No Obligation. 
C Send me FREE Radio -TV Servicing Literature. No Obligation. 
Name 
Address .._...... 

PROGRESSIVE "EDU -KITS" INC. 
497 UNION AVE., Dept. RE -100 Brooklyn 11, N.Y. 
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ilipipli easy installation! 
high gain! 

fine directivity! 

Fast and easy installation, high db gain, exceptionally 
fine directivity -these aren't new features, by them- 
selves, but when combined in a single fine antenna, 
that's news! They have made the AMPHENOL Light- 
weight Corner Reflector popular alike with dealers, 
servicemen and set owners. Installers are particularly 
happy with the Lightweight. When the reflector screens 
are opened (like a book) the element snaps out and 
the antenna is easily attached to the mast That's all 
there is! 

Gain rises from 8 db at 470 me to 121/2 db at 890 me 
for the single bay model. When two Lightweights are 
stacked these figures are 11 db to 15 db. Directivity 
patterns reveal a single strong forward lobe on each 
channel, single and stacked. 

Reflector screens are made of sturdy electro -gal- 
vanized steel with a positive rust -resistant chromate 
conversion seal. The element is heavy gauge alumi- 
num. The Lightweight is a rugged antenna which will 
give many years of fine service! 

All these PLUS features at only $9.85 list each. 

AMERICAN PHENOLIC CORPORATION 
Chicago 50, illinois 

In Canada: AMPHENOL CANADA LTD., 
Toronto 

ELECTRONICS 

voltage, Cl discharges across the grid - 
cathode circuit of the 0A4 -G and fires 
that tube. 

Fig. 4- Circuit uses 0Á4G trigger tube 

The circuit may be operated from an 
a.c. or d.c. supply. If a.c. is used, C2 
is necessary to smooth the relay cur- 
rent. Anode current will flow only as 
long as light is present. For d.c. opera- 
tion, C2 may be omitted. Plate current 
will flow until the circuit is interrupted 
by the switch. 

For these experiments you may use 
any type neon lamp with an ignition 
voltage lower than 100. This is because 
lamps designed for low striking volt- 
ages have activated electrodes, increas- 
ing their light sensitivity. Higher power 
illumination glow lamps perform espe- 
cially well because their greater elec- 
trode surface results in increased sensi- 
tivity. A built -in resistor does not af- 
fect performance. I recommend types 
NE -34 and NE -40. 

As sensitivity varies widely for lamps 
of the same type, it is advisable to try 
different lamps until you find the best. 
It is also possible to build a relaxation 
oscillator for testing, as shown in Fig. 
5. The light- sensitive neon lamp func- 
tions as a variable resistor for a re- 

I MEG 
/ r-- -- HGHZ 

PHONES 

LIGHT SENSITIVE 
IOOVDC NEON 

LICHTPROOF SHIELD 

Fig. 5- Relaxation oscillator circuit. 

laxation oscillator using another neon 
lamp. To avoid confusing results, the 
second lamp has to be shielded against 
light, as it might also be sensitive. Il- 
lumination of a light- sensitive tube in 
this circuit increases the oscillator fre- 
quency. With a neon lamp of good sensi- 
tivity the frequency varies from about 
1 cycle (darkness) to about 1,000 cycles 
(sunlight) . 

This circuit is also useful for testing 
and comparing conventional phototubes. 
As neon lamps sometimes show a defi- 
nite polarity, try each lamp "both 
ways." If you wish to compare lamps 
more accurately, the frequency of the 
relaxation oscillator may be lowered by 
adding a large charging capacitor of 
about 1 4. This capacitor is indicated 
by the broken lines. If it is not in the 
circuit, the electrode capacitance of the 
second neon lamp acts as a charging 
capacitor. END 
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J ...for fast, low -cost installation 

in motels, apartments, clubs 

DISTRIBUTION AMPLIFIER 
Type ABD- 1- Amplifies antenna signal 25db, 
chc nnels 2.13. Sensitive 5 -tube cosec de cir- 
cui. Exceptionally low noise -on y 6db 
(approaching theoretical minimum). Mounts 
indoors. 115 volt operated. 72 or 310 ohm 
antenna input. 72 ohm output to "Sp it-er." 
Flat response for color. 

LOW -NOISE COAX 
Use ony length to in'erconnect receivers. 
Amplifier and line Top compensate for 
line losses. 

Here's a TV Multi- Outlet distribution 

system that gives clean, snow -free 

reception to every receiver ... with an 

increase in signal strength and with 
signal -to -noise ratio maintained in the 
bargain. A single Multi- Outlet Jerrold 

System can feed 20 receivers, and 

Jerrold Distribution Amplifiers can be 

grouped for larger installations. Re- 

ception at each receiver, on all chan- 

nels, will be the best the antenna can 
provide in the area. 

INSTALLATION MADE EASY 

Profusely- illustrated booklet tells 
all about distribution systems - 
theory, cost estimates, installa- 
tion, etc. Free with each ABD1 
Amplifier. 25c separately. Write 
for your copy today. 

JANUARY, 1955 

The complete Jerrold Distribution 
System designed for 24 hour operation 
is built to the same standards as larger 
Jerrold Community TV systems which 

serve as many as 5000 sets from a sin- 

gle antenna. Yet a Jerrold Multi- Outlet 

System costs less than half the price of 
ordinary installations using unsightly 

separate antennas for each receiver. 

Investigate this profitable field now 

Send for free catalog sheets describing 
all components. 

JERRULP 

LINE SPLITTER (if needed) 
Type T1604- Equally divides ampli- 
fier output up to 4 ways. No tubes. 
Cannot overload. 

LINE TAP IMPEDANCE MATCHER 
One for each receiver. Compensates 
for line response tiff. Completely 
isolates receivers from each other. 
/Notches 72 ohm feed line to 300 ohm 
set. No tubes. 

p 

JERROLD ELECTRONICS COR PORATI ON 
26TH & DICKINSON STS, 

(PHILADELPHIA 46, PA, 
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Superior's new 

Model 670 -A SUPER METER 
A COMBINATION VOLT -011M MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 

RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 Megohms 

CAPACITY: .001 to 1 Mfd. I to 50 Mfd. (Good -Bad scale for 
checking quality of electrolytic condensers.) 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 

DECIBELS: -6 to +18 +14 to +38 +34 to +58 

ADDED FEATURE: 
Built -in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 

The Model 670 -A comes 

8 
housed, in a rugged 
crackle- finished steel 
cabinet complete with 
test leads and operating 

NET instructions. 

40 

Superior's new 

Model TV -11 TUBE TESTER 
SPECIFICATIONS: * Tests all tubes including 4, 5, 6, 7, Octal, Lock - 

in, Peanut, Bantam, Hearing Aid, Thyratron 
Miniatures, Sub -miniatures, Novels, Sub -minars, 
Proximity fuse types, etc. 

* Uses the new self -cleaning Lever Action Switches 
for individual element testing. Because all ele- 
ments 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 -1I does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 

EXTRA SERVICE - The Model TV-I I may 
be used as an extremely sensitive Con- 
denser Leakage Checker. A relaxation 

to damage a tube by inserting it in the wrong 
socket. 

* Free -moving built -in roll chart provides com- 
plete data for all tubes. * Newly designed Line Voltage Control compen- 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts. * 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. 

The model TV -11 Aer- 
ates on 105 -130 Volt 60 
Cycles A.C. Comes housed 
in a beautiful hand- 
rubbed oak cabinet com- 
plete with portable cover 

type oscillator incorporated in this mode 
will detect leakages even when the fre 
quency is one per minute. 

$4750 
SUPERIOR'S NEW MODEL TV -40 

C.R.T. TUBE TESTER 
A complete picture tube fester * for little more than the price 
of a "make- shift" adapter!! 

The M,.'L I .,i abnalulelY 
plete! Sell -contained,' including buill- 
in ,,,wer supply. it tests picture tubes 
in the IIy practical way to efficiently 
test such tubes; that is by the use of 
a separate instrument which is designed 

nexclusively to test the ever increasing 
umber of picture tubes! 

EASY TO USE: 

Simply insert line cord into any 110 
volt A.C. outlet, then attach tester 
socket to tube base (Ion Trap Need 
Not Be on Tube). Throw switch up 
for quality test . read direct on 
Good -Bad scale. Throw switch down 
for all leakage tests. 

Tests all magnetically deflected * tubes . . . in the set . . . out 
of the set . . . in the carton!! 

SPECIFICATIONS: 
Tests ALL magnetically deflected picture tubes from 7 
inch to 30 inch types. 
Tests for quality by the well established emission 
method. All readings on "Good -Bad" scale. 
Tests for inter -element shorts and leakages up to 5 
megohms. 
Tests for open elements. 

Tester 
Model corn Cabs Tube 

$1585 
T comes absolutely 
complete- nothing else to 
buy. Housed in round cor- 
nered, molded bakelite 
case. Only NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO Ç. O. D. 

Try art of the above in- 
struments for 10 days before 
you buy. If completely sat- 
isfied this send down pay- 
ment am! pay balance as in- 
dicated on coupon. No In- 
terest or Finance Charges 
Added! if not completely 
satisfied return unit to us, 
no explanation necessary.. 
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MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -91, 3849 Tenth Ave., New York 34, N.Y. 
1 'lease send me the units checked. 1 agree to pay down DaYment within 
10 days and to pay the moot lib balance as shown. It is understood 
I here will be no finance, interest or any other charges, provided I senil 
III{ monthly payments Mien due. It is tint her understood that should 
I fail to make payment when due, the full unpaid balance shall become 
immediately due and payable. 

Model 670 -A Total Price $28.40 
$7.40 within 10 days. Balance $3.50 
monthly for 6 months. 

Name 

Address 

City Zone State 
Model TV -il Total Price $47.50 
$15.50y for hi6 months 

5. Balance $6.00 
Model TV -40 Total Price $15.85 
$3.85 

ithi 3 
10. days. $4.00 

monthly months. 
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E 
The Model 

TV -50 E N 0 M E T R 
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 

ILIPICVM4 

T Signal Generators in One! 
R. F. Signal Generator for A.M. 

R. F. Signal Generator for F.M. 

Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 

Marker Generator 

SPECIFICATIONS: 

R. F. SIGNAL GENERATOR: 
The Model TV -50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi -Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine -wave audio or modulated by tha variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 

VARIABLE AUDIO FREQUENCY GENERATOR: 
In addition to a fixed 400 cycle sine -wave audio, the Nlodel TV -50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 

BAR GENERATOR: 
This feature of the Model TV -50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV -50 employs a recently improved Bar Generator circuit which 
assures stable never- shifting vertical and horizontal bars. 

CROSS HATCH GENERATOR: 
The Model TV -50 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. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 

COT PATTERN GENERATOR (For Color TV) 

Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
"must" is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV -50 will enable 
you to adjust for proper color convergence. When all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 

MARKER GENERATOR: 

The Model TV -50 includes all the most frequently needed marker 
points. Because of the ever -changing and ever- increasing nt.mber 
of such points required, we decided against using crystal holders. 
We instead adjust each marker point against precise laboratory 
standards. 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 f-equency.) 

The Model TV -50 comes abso- 
lutely complete with shielded 
leads and operating instructions. 
Onl*, =4750 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO f. O. D. 
Try it for 10 days before you 
buy. If completely satisfied 
then send $11.50 and pay bal- 
ance at rate of $6.00 per 
month for 6 months. No In- 
terest or Finance Charges 
Added! If not completely sat- 
isfied return unit to us, no 
explanation necessary. 

JANUARY, 1955 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -91, 3849 Tenfh Ave., New York 34. N. Y. 

Please rush one Model TV -50. I agree to pay $11.50 
within 10 days and to pay $6.00 per month theeafter. 
It is understood there will be no finance, interest or 
any other charges, provided I send my monthly pay- 
ments when due. It is further understood that should 
I fail to make payment when due, the full unpaid 
balance shall become immediately due and payable. 

Name 

Address 

City Zone State 
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for complete protection 

SELENIUM 
RECTIFIERS 
with 

The rectifier center is a real trouble zone. That's why all Radio 
Receptor selenium rectifiers are specially built and tested to elim- 
inate arc -over danger, short circuits and heating at the center con- 
tact point. Even assembly pressure, or pressure applied in mounting 
the rectifier cannot affect its performance. 

This "Safe Center" feature of RRco. rectifiers is accomplished 
by deactivating the area of the plate under the contact washer ... 
An added safety factor that gives protection during mounting and 
when the rectifier is in use. 

No wonder RRco. selenium rectifiers are preferred by leading 
manufacturers of radios, TV and other electronic equipment. 
Millions in use under all conditions- including high humidity -give 
eloquent testimony to their dependable service. Next time you need 
rectifier replacements demand the bright green RRco. units with 
"Safe Centers." 

Really 

(V) 
Reliable! 
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We also manufacture transistors 
and silicon and germanium diodes 

Semi- Conductor Division 

RADIO RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 

SALES DEPT.: 251 West 19th Street, New York 11 

WAtkins 4 -3633 Factories in Brooklyn, N. Y. 

F 

Technicians' 

iYews 

RACKET ALLEGED 
Four persons were taken into custody 

as a result of a raid on the Sutter 
Television Service, Brooklyn, N. Y. 
According to the District Attorney, 
whose Rackets Bureau made the raid, 
the concern has been doing a $350,000 - 
a -year business, a large part of which 
was suspected to be in overcharges. 

The District Attorney's office stated 
that the company took service calls 
only by telephone and did no repair 
work whatever in the home. The mini- 
mum charge for a repair appeared to 
be about $18, though the majority of 
charges followed a pattern of $28.50, 
$37.50 and $45.70, it was said. 

It was also alleged by the District 
Attorney's office that in many cases 
new parts were taken out of TV sets 
and replaced with old ones, though it 
was not explained just 'how the com- 
pany made money by the practice. 

LONG ISLAND PUSHES PRP 
A Public Relations Program, initiated 

by the Radio Television Guild of Long 
Island (N. Y.) , will feature cooperative 
advertising and service of customer 
complaints. 

"Guild licensing," or issuing creden- 
tials to members who meet minimum 
technical and other requirements, has 
been under discussion and the Rules 
and Membership Committees have been 
assigned the job of classifying the 
membership. 

The proposed customer complaint 
bureau had been intended to work in 
cooperation with local Better Business 
Bureaus, but since there is no BBB 
nearer than New York City a different 
approach will be needed. 

Other proposals included a means 
of financing consumer repairs through 
a local bank, use of new and improved 
types of bill forms, group insurance 
and a service clinic. It was expected 
that the various committees handling 
the propositions would be able to 
synchronize their work so the proposals 
could be embodied in a package pro- 
gram for presentation to both the 
membership and to prospective mem- 
bers. 

NETSDA DEBATES LICENSES 
Licensing was the main theme of 

discussion at the November meeting of 
the National Electronic Technicians 
and Service Dealers Associations. The 
association's counsel, Mr. Joseph For- 
man, using the New York City bill as 
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Tr FEATURES 
THAT MAKE TRIO THE LEADER IN 'SS 

HEAVIEST BOOMS! 

Thick - wall, extra - sturdy ' 11/4" diameter Booms. 
Nothing approaching 
them for strength! Now 
used on ALL low -band 
yagis. 

Setd 4tiO/C41 
I NSTA-LOK 

CLAMP 
(Good -Bye Nuts) 

This revolutionary climp permits instant flip -out 
assemb y, permanent i lignment with ultra strength. 
Nothing strcnger - -lathing faster! Insta -Lok em- 
ployed on ALL TRIO Antennas that have parasitic 

ents. 

ceu< "VARI -CON" 
HEAD 

Four Hi- strength aluminum adjusting arms. Inter- 
locking Butterfly sections. Heavier snap -action 
spring assembly. The "Vari -ton' is the only an. 
term* with spring dampeners to lesse-t vibration 
and breakage. The "Van-Con" head also used 
on he popular TRIO 83 Series. 

'te ° MINIT -UP 
CONICAL HEAD 

Swin3 out element munliig plates, fan out 
elements into snap -fastenings and it's set! Used 
throtr3hout conical line. 

2e« MYCASTYRENE INSULATORS USED THROUGHOUT TRIO LINE 

SV-2 44 

V7?ll j S 

7/ea:41*ct4)rúcg ea. 
GRIGGSVILLE, 9LLINOIS yo110 in 

Weu< TRIO ARISTOCRAT ROTATOR 

NOW AVAILABLE IN FOUR 
GLORIOUS COLORS! 

277[20Q 88 
Far superior construc- 

tion. Rugged, foolproof 
-easily installed. 
Parasitic elements sup- 
ported by TRIO's revo- 
lutionary new ' Insta- 
Lok" clamps. Low chan- 
nel dipoles supported 
by the strongest conical 
head made. No vibra- 
tion - No element 
shedding. Completely 
pre -assembled. Avail- 
able in single or two 
bay models. 

úG270 ' 66 
Three dipoles pro- 

vide ex:epticnally high 
gain on all VHF chan- 
nels. Exclusive TRIO 
grid reflector gives im- 
proved performance. 
Extremely rugged yet 
lightweight. Pre- assem- 
bled - simply unfold 
and tighten reflector 
and dipole assemblies. 
Three vertical braces 
on reflector screen for 
increased strength. 
Available in single or 
two bay models. 

Ask To See America's Most Dependable And Beoutilul Rotator: 

22U 98 -2 5C Series 100 Series 

JANUARY, 1955 

orinknna gemexmPini 

COPYRIGHT 1954 
BY TRIO MANU- 
FACTURING CO. 

_ The New TRIO I 
`t ARISTOCR,AT', 
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IT'S IDEAL FOR ... 

i 

JACKSON 648 DYNAMIC TUBE TESTER 

Here's another Jackson Test Instrument that 

takes color in its stride without changes. 

Years ago, Jackson "Service- Engineering" 

provided the basic design of this original 
Dynamic Tester. And, even the advent of 

color has not required changes. Jackson 

Sequence Switching not only provides test 

settings for every receiving type, new or 

old, but provides them so fast that you save 

valuable time in checking any set. And, 
that's money in your pocket, especially with 

the new 40 -tube color chassis. Look at these 

Jackson features. Then see the 648 in action 
at your distributor's showroom. 

Simplified Operation -Only three control 

units to be set -Heater Voltage, Plate Con- 

trol, and Sequence Switch. Only other ad- 

justments are line voltage and shorts test. 

Super -Speed Use -Set up is speedy, clear 

and accurate. You can change from one 

tube to another in just seconds. No confus- 

ing levers. Only two rotary controls. All 
other tube test functions are provided by 

positive, push- button sequence switch. Either 

row of push buttons can be cleared instantly 
by merely pushing a button. Eliminates the 

chance for error. 

Tests All Types- Sockets and setting pro- 

vided for all receiving tubes currently used, 

including subminiatures, and the new 600. 

mil TV types. Spare socket positions pro- 

vided for any new types. 

Metered Plate Current -Four -inch meter 

shows only the current flowing in the plate 

circuit. Meter calibrated in Good -Bad, as 

well as Percent Transconductance. 

Husky Filament Transformer -the right 
voltage for every receiving type from .75 

volts to 117 volts. Ample current capacity for 

testing even the newest rectifiers. 

Fast, Accurate Shorts Test -Each element 

completely tested for possible shorts. Easily 

visible shorts lamp remains lighted only on 

actual short. No hard -to- understand meter 

readings.Test made under heated conditions. 

Noise Test -Plug in o set of headphones, 

and you have an audible indication of 

noisy tubes. Makes it easy to catch those 

tough ones that give trouble in audio and 

video circuits. 

Correct Test Voltages and Load Settings - protects tube under test against over- 

loads. Even low -voltage battery types are 

provided with suitably low operating Po. 

tentials. Meter is sufficiently sensitive that 

"Low- Scale" readings are not required. 

Rotary Settings Chart -Quickly provides 

the correct test settings for every receiving 

type. Chart is revised frequently. You get 

one -year free replacement chart service. In- 

formation on new types is rushed to your 

distributor as soon as information is avail - 

oble, by super -speed Bullet -In Service. 

Life -Line Indicator - An ingenious test 

that indicates when tube is approaching the 

end of its life. You can tell when to replace 

a tube, even before it actually goes bad. 

Automatic Line Voltage Indicator -You 
adjust the line voltage by watching the 

meter. Control then shows you the actual 

line voltage. Saves carrying a volt meter on 

house calls. 

Rugged Construction -Use the 648 on the 

bench. Carry it in your truck. Use it on home 

calls. It's made to "take a beating" for it's 

"Service- Engineered" for your kind of work. 

Available in These Styles 
Model 648 in bench type steel case $104.50, net 

Model 648P Portable Model in Handsome Wood Case $109.50, net 

Model CB -48 Counter Base for bench type case $ 8.50, net 

11 

Service Engineered'' 

Test Instruments 
JV 

16.18 S. Patterson Boulevard, Dayton 2, Ohio In Canada: The Canadian Marconi Company 
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TECHNICIANS' NEWS (Continued) 

a basis, gave an excellent view of the 
problems to be met. 

SETTING THINGS STRAIGHT 
Recently in a San Antonio newspaper 

column appeared the "Confessions of a 
Local TV Repairman." He informed 
the readers that 90(% of the TV re- 
ceivers he was called on to repair could 
be fixed in a jiffy, with no need to 
remove the chassis. Of course he didn't 
make these quick repairs because people 
would balk at paying his price. The 
writer went on to enlighten his readers 
that a good technician can diagnose 
precisely what ails a set just by looking 
at the picture. (What if there is no 
picture ? -Editor) 

The San Antonio Radio and Tele- 
vision Association immediately con- 
tacted the newspaper and set the rec- 
ord straight. As a result, an article 
was written from material furnished 
by the association.. Starting out "At 
least 500 of San Antonio's sets will go 
on the blink tonight," it brought out 
the idea that TV receivers do break 
down and their repair is not always a 
simple matter. It informed readers that 
service technicians usually handle be- 
tween 50 and 60 brands, each with its 
own peculiarities, and more often than 
not, needed repairs cannot be made in 
the home. 

SURE -FIRE SERVICE? 
A part -time service "technician" in 

the Milwaukee area, swears the Marts 
News (Milwaukee Association of Radio 
and Television Services), had trouble 
with a defective picture tube. No 
matter how he tried, the yoke and tube 
neck were stuck firmly together. Struck 
by a brilliant idea, he put the set in 
the backyard, loaded up his trusty .22 
and fired. The implosion wasn't exactly 
atomic, but it did permit him to take 
the tube out in sections. But the bullet 
had also ripped through the yoke and 
mowed down a few other components 
in its path! Undaunted, our screw- 
driver- and -ideas repairman called up 
the owner of the receiver and informed 
her: "Madam, your set is shot!" END 

7` - 

"It's a sympathy card from our service 
technician. He's sorry to hear our set's 
on the blink and he'll be out as soon as 
we pay our last repair bill." 
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...ends 
"tool hunting" 

for good! 
Here's the newes- idea in TV service cases. It's the Tube 
and Tool Tender's "PEG PLATE" panels and adjustable 
metal holders. With this corijination, set up your tools 
in the arrangement that suits you best. Then enjoy the 
time- and temper-saving com.enience of having the tools 
you want, right where you want them, whenever you 
need them. 

And of course the Sylvania Tube and Tool Tender 
also gives you generous tube and equipment storage. 

Your Sylvania Distributor has your Tube and Tool Tender now. 
It's another Sylvania exclusive, designed for your easier TV 

servicing, offered only by your Sylvania Distributor. 

It's spacious- carries 
tubes, tools, meter, 
mirror, parts ... 
everything you need 
on your calls. 

See it at your 
Sylvania 

Distributor 

With 
e Purchase of Sylvania 

rubes $is '40 VALUE i 
Sylvania 

Tokens 
Remember, 

you 
SYlvanrQ 

each e aubeSylvania 

It's light and attractlive, it's 
aluminum . weighs only 20 
pounds fully loaded. 

It's durable and sturdy - 
will stand up in constant 
field use. 

It's convenient -tor shop as -. 

well as field use. Complete with - 
"shelf- service." v 

v SYLVANIA Sylvania Electric Products Inc.:" 
1740 Broadway, New -York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St, Catherine St. 

Montreal, P.Q. 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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EMC instruments 

increase your testing ability 

EMC 
model 

107 
VTVM 

Directly measures ca, 

pacity, resistance and, 

complex waveforms peak to peak. 

This new multi- function meter contains an exclusive combination 
of features never before offered for less than $100. Expanded scale 

meter cannot burn out ... measures capacity from 50 MMFD to 
5000 MFD ... inductance from 1.4 henries to 140,000 henries in 4 

ranges ... uses an electronic balanced pushpull circuit and peak 

to peak rectification ... 1% multipliers for voltage capacity 
and resistance measurements ... has zero center position for FM 

discriminator alignment. 
Measures directly in 6 ranges -all peak to peak voltages of complex 

waveforms ... between .2 volt and 2800 volts -IRMS values of 

sine wave voltages ... between .1 volt and 1000 volts - 
capacity of condensers between 50 MMFD to 5000 MFD- resistance 

from .2,ohms to 1000 rhegohms. 

model 107 $ /g 890 
complete with leads II 

kit form $34.50 
ACCESSORY PROBES AVAILABLE 

EMC 
model 206 

mutual conductance 
tube tester 

Extremely accurate results 
with new ease of operation. 

Lever-type switches assure complete 
and extremely accurate testing 

of all present and future tube types regardless of element location. 
Mutual conductance checked on calibrated micromho scale and 

"reject-good" scale ... tubes checked for gas content ... 5 element 
tubes checked as pentodes ... all loctal, octal, miniature and 

subminiature tubes checked for both shorts and opens ... sufficient 
plate current to check emission and mutual conductance ... tests 
all tubes from .75 volts to 117 filament volts ... checks for radio 
frequency and other noise ... tests all cold cathode, magic eye, 

voltage regulators and ballast resistors ... plus individual sections 

of multipurpose tubes ... individual tube sockets eliminate 
prong damage ... instrument fuse replaced from panel front ... 

handy built-in roll chart makes accurate testing easy. 

model 206 
(hand rubbed oak carrying case) 

83 50 
MODEL 206C (sloping counter case) $79.50 
MODEL CTA (picture tube adaptor) $9.95 

SAVE MORE...SERVICE BETTER...with EMC precision test equipment. 

New EMC catalog of precision test equipment available ... write 
Dept. RE -1 today! 

E ELECTRONIC 

MEASUREMENTS 

CORPORATION 

280 LAFAYETTE STREET NEW YORK 12. N. Y. 
EXPORT DEPT.- 136 LIBERTY ST. N. Y. 6. N. Y. 
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PISTON CAPACITOR, variable 
trimmer, JFD VC -1.3G, has trav- 
erse motion, free from mechan- 
ical backlash, giving smooth 

capacitance tracking over com- 
plete range. A rigid grip at all 
times between the piston and 
inner wall of dielectric tube. 
The capacitor is relatively free 
from effects of vibration and 
shock. Temperature stability 
enables it to operate beyond 
+125 °C and below -55 °C. Volt- 
ages in excess of 10.000 d.c. 
easily withstood because VC- 
13G has long flashover path 
from outer electrode to mount- 
ing base. -JFD Manufacturing 
Co., Inc., 6101 16th Ave.. Brook- 
lyn 4, N. Y. 

TABLE -TOP AMPLIFIER, Ra- 
dio Craftsmen Solitaire, com- 
bines hi -fi 20 -watt amplifier, 
preamplifier- equalizer and dual 
filter system. Height 4 inches. 
Six positions of record equali- 
zation; four inputs for records, 

1 

4 
radio tuners, television and 
tape; cathode -follower output 
for tape recording. Dual filters 
eliminate turntable rumble, 
spurious high and low frequen- 
cies, and record noise. -The Ra- 
dio Craftsmen, Inc., 4401 No. 
Ravenswood Ave., Chicago 40, 
Ill. 

HI -FI AMPLIFIER, Regency 
model HF -80, weighs 101 lb 
and is housed in a brass -plated 
steel chassis. A 10 -watt ampli- 
fier, preamplifier and power 
supply unit.- Regency, Division 
of I.D.E.A., Inc., 7900 Pendleton 
Pike, Indianapolis, Ind. 

POCKET -SIZE MULTIMETER, 
555, has 43 ranges with accu- 
racies of 2% d.c. and 3% a.c. 
for measurement of d.c. volts 
from 1.5 to 1,500 at 20,000 ohms 
per volt and a.c. volts from 1.5 
to 1,500 at 2,000 ohms per volt. 

D.c. current is from 50 Pa to 15 
amperes; a.c. current from 1.5 
ma to 15 amperes. Decibels 
from -10 to +50 and resist- 

ance from 0.25 ohm to 10 meg- 
ohms.- Phaostron Co., 151 Pas- 
adena Ave., South Pasadena, 
Calif. 

LOUDSPEAKERS, Tru -Sonic 
models 152AX and 206AXA, 15- 
inch coaxial. Model 152AX 
houses 15 -inch curvilinear cone 
and 2 -inch voice coil with extra - 
large spider assembly. Uses 
2%-lb Alnico. Reproduction 
down to 30 cycles; Metal -spun 
diaphragm with 1 -inch voice 
coil provides high frequen- 
cies to 18,000 cycles. Free 
space cone resonance 48 cycles, 
nominal impedance 12 ohms, 

power capacity 20 watts. Model 
206AXA has dividing network 
with high- frequency control and 
7% -lb Alnico V magnet which 
operates two voice coils. Im- 
pedance 16 ohms and power ca- 
pacity 30 watts. -Stephens Man- 
ufacturing Corp., 8538 Warner 
Drive, Culver City, Calif. 

VOLT - OHM - MILLIAMMETER, 
pocket -size Superior model 770 - 
A, built around an 850 -micro- 
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FINCO intro d aces 

SENSATIONAL 

New Antennas 

Pa ent No s. 2,566,287 ?.630,531 2,055,599 oth_r patents applied for 

FINCO 400 -SA 
'Trade mark d the Finney Company. 

Registration No.'s 559,104 575,345 

FEATURING 
./ 

FULL DIMENSIONAL SCREEN 

The engineering m.sterpiece of the antenna industry! The sensational, new Finco 

400 -SA eliminates ea signal interfeeence (adjacent and co- channel), ghosts and 

electronic noise - celiers famous F nro high gain for cleat, sharp pictures in the 

SUPER fringe area on all channels, 1.11F and VHF. The special electronic FRO -BAC 

screen has 80 sq. ft. of highest cff ciency, FULL LENGTH reflector surface. Pre - 

assembled for quick irttallation. 

FINCO 200 -4 
The ideal antenna bar "in- between m as" , . . (too far oit to use "Local" type 

antenna, too close t warrant use of a super- fringe antenna). The new Finco 200 -A 

combines basic, doutle C0- LATERAL* design with exclusive Fin:o electronic patents to 

deliver unbeatable r. air and perform ce in the Semi- Fringe area on all channels, 

UHF and VHF. Comp etely pre- assemblec. 

FINCO 200 -SA 

The Finco 200 -SA was engineered spedfirally for the "in- between ", semi -fringe areas 

where a FRONT- TO -BA:K 3roblem exist:. The special FRO -BAC full c imensional screen elim- 

inates rear signal interference, ghosts toll electronic noise. This lntenna delivers recep- 

tion power that canrot be matched ht ordinary antennas. Completely pre -assembled. 

Write for Free Literat.lre 

Copyright 7954, The Finney Co. 

The FINNEY 
Company 

RE -15 
4612 ST. CLAIR AV:NI-E CLEVELAND 3, OHIO 

JANUARY, 1955 

MODEL 14 -S 

CONVERSION KIT 

FRONT -TO -BACK PROBLEM IN 
YOUR AREA ? ?? MANY FINCO 

400 -A INSTALLATIONS ? ?? 

This kit contains special electronic 
FRO -BAC screen and stainless 
steel hcrdware for quick con- 
version of models 400 -A and 
400 to model 400 -SA. 
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FOR TV ... IT DODGES TROUBLE YOU CAN'T STOP 

148 

Radio Relay station on route between Chicago, Ill., 
and Des Moines, Iowa. Every fifth or sixth relay- 
ing tower is a control station, where high -speed 

There's no way to stop atmospheric changes that 
threaten television with "fade." But, for TV that 
travels over Bell's Radio Relay System, Bell Lab- 
oratories engineers have devised a way to side- 
step Nature's interference. 

When a fade threatens - usually before the 
viewer is aware -an electronic watchman sends 
a warning signal back by wire to a control station 
perhaps 200 miles away. An automatic switching 
mechanism promptly transfers the picture to a 

switching equipment enables a TV picture to skip 
out of a troubled channel and into a stand -by 
protection channel faster than the eye can wink. 

clear channel. The entire operation takes 1/500 
of a second. When the fade ends, the picture is 

switched back to the original channel. 

This is an important addition to the automatic 
alarm and maintenance system that guards Bell's 
Long Distance network for television and tele- 
phone calls. It marks a new advance in Bell 
Laboratories' microwave art, developed to make 
your Long Distance telephone service, and your 
TV pictures, better each year. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides careers for creative men in scientific and technical fields. 
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Get This Valu 

FRI 7 

NEW DEVICES 

ampere D'Arsonval meter of 2% 
accuracy and housed in a 3% x 
57 /e x 2%-inch molded bakelite 
case. A.c. voltage ranges: 0-15, 
30, 150, 300, 1,500, 3,000. D.c. 
voltage ranges: 0-7.5, 15, 75, 
150, 750, 1,500. Two resistance 
ranges: 0-.01, 1 megohm. D.c. 
current ranges: 0-15, 150, 1,500 
milliamperes. Decibel ranges: 
-6 to +18, +14 to +38, and 
+34 to +58.- Superior Instru- 
ments Co., 2435 White Plains 
Rd., New York 67, N. Y. 

LINEARITY GENERATOR, 
white dot, Winston model 160, 
provides both large and small 
white dots for ease of color re- 
ceiver convergence adjustments 
plus vertical and horizontal 
bars for sweep- circuit align- 
ment. Internally generated ver- 

tical sync pulses and locked -to. 
line frequency give stable oper- 
ation. Has r.f. carrier output 
and external modulation pro- 
visions. - Winston Electronics, 
Inc., 4312 Main St., Philadel- 
phia 27, Pa. 

SIGNAL GENERATOR, Preci- 
sion model E -300, provides ac- 
curate sine- and square -wave 

signals for direct performance 
testing of hi -fi audio amplifiers, 
carrier current systems and 
other wide -range devices. Con- 
tinuous sine -wave coverage 
from 20 cycles to 200 kc in four 
bands; square -wave coverage 

from 20 through 20,000 cycles 
in three bands. Square -wave 
signals at 50, 100, 250 and 500 
kc. Output impedance on vari- 
able- frequency ranges: 0 -2,000 
ohms, 0-10 volts r.m.s, flat with- 
in ±1 db. Accuracy ±2 %a from 
50 cycles to 200 kc, ±1 cycle 
from 20 to 50 cycles. Distortion: 
less than 1% from 20 cycles 
through 200 kc. Square -wave 
rise time at 20 kc: 0.5 micro- 
second. - Precision Apparatus 
Co., Inc., 92 -97 Horace Harding 
Blvd., Elmhurst, L. I., N. Y. 

OSCILLOSCOPE, Heath model 
0 -10, essentially flat vertical 
channel response from 5 cycles 
to 5 mc; down only 1% db at 
3.58 me (color TV sync burst 
frequency). Printed - circuit 
boards for reduced kit con- 
struction time and stable cir- 

cuit operation. Full 5 -inch 
(5UP1) cathode -ray tube. New 
type sweep generator circuit 
produces stable linear sweeps 

up ta 500,000 cycles. -Heath 
Co., Benton Arbor, Mich. 

IIYCON OSCILLOSCOPE model 
617 and digital voltmeter model 
615. Scope has 3 -inch tube, 4.5 
mc bandpass (±1 db, vertical 
amplifier), high deflection sensi- 
tivity (.01 volt r.m.s. per inch), 

(Continued) 

internal calibrating voltages 
and edge -lighted bezel. 

Voltmeter replaces deflecting 
needle and multiple scales of 
conventional voltmeters with 
revolving 3 -digit counter. Sen- 
sitivity ranges from 1 millivolt 
to 1,000 volts and 1,000 ohms 
to 10 megohms with accuracy 
rating of 1% on d.c. and ohms, 
2% on a.c. -Hycon Manufactur- 
ing Co., 2961 E. Colorado St., 
Pasadena 8, Calif. 

C -R TUBE TESTER, Superior 
model TV -40, tests all tubes 
from 7 to 30 inches by emission 
method. Indicates open ele- 

b I e Book 'Iv Just for Examining COYNE'S New 6- Volume Set 

I' 
4 

J 
Yes, you get this big, new 1954 book, "150 Radio - 
Television Picture Patterns and Diagrams 
Explained ", absolutely FREE! Just off the 
press! Gives complete 11x22" Schematic Dia- 
grams on leading models Radio and Television 
Sets. Easy -to -read, large 81/4x11" pages, with full instructions 
on how to read and use the diagrams. A "must" in every 
Radio and Television service -man's repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne's great 
new 6 -book set, "Applied Practical Radio -Television "! 

At Last! Money -Making "Know -Hower 
on Transistors, Color TV and Servicing 

Coyne's great new 6- volume set gives you all the answers to 
servicing problems -quickly! For basic "know -how" that is easy 
to understand, you'll find everything you want in volumes 1 to 
5 which contain over 5000 practical facts and data. They cover 
every step from principles to installing, servicing, trouble- shoot- 
ing and aligning all types of radio and TV sets. So up -to -date 
it includes COLOR TV and UHF, adapters, converters. Also 
covers latest data on TRANSISTORS. 

Extra! 802 -Page Television Cyclopedia Included 
And then, for speedy on- the -job use, you get volume 6 -the 
famous Coyne TELEVISION CYCLOPEDIA. It answers today's 
television problems on servicing, alignment, installation and 
others. In easy -to -find ABC order, cross indexed. Use this 6 vol- 
ume TV -RADIO LIBRARY free for 7 days; get the valuable 
Servicin Book ABSOLUTELY FREE! 

COYNE 
ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 15 -TI, Chicago 12, III. 

JANUARY, 1955 

°N 7 DAY 

FREE 

TRIAL! 

SEND NO MONEY! Just mail coupon for 6- volume set 
on 7 days free trial. We'll include book of 150 TV -Radio Patterns 
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
month until $22.50 plus postage is paid. (Cash prce $20.95). Or 
you can return the library at our expense in 7 days and owe noth- 
ing. YOU BE THE JUDGE. Either teay, the book of TV -Radio 
Patterns is yours FREE to keep! Offer is limited. Act NOW! 

FREE BOOK -FREE TRIAL COUPON! 
Eduestiooal Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 15 -T1 
500 S. Paulina St., Chicago 12, III. 
YES! Send 6-volume "Applied Practical Radio- Televisìion" fo- 7 days FREE 
TRIAL per your offer. Include TV -Radio Patterns & Diagram Book FREE. 

Name -- ....._.__ -- - __. -- - Age 
Address ----_----_.._.-- 
City - - - .... .. -_ Zone _..._.._ State_._._....._... 
Where Employed...._.......__._._ 

( ) Check here if you want library sent COD. You pay postman 
$20.95 plus COD postage on delivery. 7 -day money -back guarantee. 

a 
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CSTANDARD CASCODE TUNER-) 
complete with tubes anil insiru li.ms $17.97 

WE ARE SHARING the success of our products WITH YOU 
as a CUSTOMER'S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER! 

't 

SUPER DE LUXE 

31 -TUBE 

#630 TV CHASSIS 

#630 SUPER DE LUXE 31 -TUBE TV KIT 
Engineered in strict adherence to the genuine RCA 
#630 plus added features OPERATES 16" to 
24" PICTURE TUBES CASCODE TUNER 
COSINE YOKE LARGER POWER TRANSFORM- 
ER KEYED AGC 12" SPEAKER 
CONDENSERS and RESISTORS at rated capacities 
and tolerances. You receive a COMPLETE SET OF 
PARTS AND TUBES. Everything needed is included. 
You will enjoy building it with "LIFE -SIZE easy to 
follow step -by -step ASSEMBLING INSTRUCTIONS" 
Included with each KIT. 

Slay dtO $997."5 CRT 

r#630óÉ üzETV CHASSIS. 
LICENSED UNDER RCA PATENTS 

COMPLETE READY TO PLUG IN AND PLAY - 
Similar in characteristics and features to the TV KIT 

above Manufactured especially for us by nationellY 
known manufacturers No efforts or expense have 
been spared in workmanship or materials, to make this 
#630 SUPER DE LUXE TV CHASSIS the Rest obtainable 
for fringe areas, clarity and all -around -performance. 
Customers report reception better than 200 miles. Each 
set is factory aligned and air- tested All parts carry the 
RMA three month guarantee Our mass volume of busi- 
ness on this CHASSIS (numbering thousands of pleased 
customers) now makes it possible for us to reduce 
the price, 

s'ostled 
$142427 Iti 

to t J 

Ewe 

p;etesLice o; TECH -MASTER) 
p630 TV CHASSIS. Catalog mailed on request. 

#639 TV BASIC PARTS KITS 
PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT (18 items) 
VIDEO & I.F. KIT (19 items) All for 
POWER TRANSFORMER #20116 
VERTICAL OUTPUT TRANSFORMER only 
VERTICAL BLOCKING TRANSFORMER 
FLYBACK TRANSFORMER 
FOCUS COIL, 470 ohms #202D2 
COSINE DEFLECTION YOKE 70 
Including LIFE -SIZE TV BUILDER INSTRUCTIONS 

#630 PARTS in COMPLETE SETS 
$ TV WIRE & SOLDER KIT, for any Set 

VIDEO AND I.F. KIT, 19 items 
VARIABLE CONTROL KIT, 9 controls 
CARBON RESISTOR KIT, 107 resistors 
WIREWOUND RESISTOR KIT, 4 resistors 
BRACKET AND SHIELD KIT, IB items 
ELECTROLYTIC CONDENSER KIT, 6 cond. 
TUBULAR CONDENSER KIT, 38 condensers 
CERAMIC CONDENSER KIT, 28 condensers 
MICA CONDENSER KIT, II condensers 
TERMINAL STRIP KIT, set of 30 

COMPLETE SET OF TUBES, 29 tubes 

PULSE KEYED AGC KIT 

.98 
4.99 
3.97 
4.98 
1.76 
6.44 
4.96 
3.63 
1.98 
.97 
.69 

24.64 

Finest, most accurate and the easiest Kit to in- 
stall in a $#630 or in any other make TV receiver. 
Improves performance, and insures a steady 
picture on all channels. 

COMPLETE SET OF PARTS 
Including 6AU6 tube & Instructions 

was $4.59 SLASHED TO $2.99 

cCUSTOM -BUILT CABINETS R #630 
The VOGUE 

W -26 ". D -22" 

$3591 
The FUTURAMIC 

AND ALL 
TV SETS OTHER 

From Factory fo You 

4 LEADING STYLES in genuine mahogany or walnut (blond 10% extra) 
Ready drilled for any ## 630 TV chassis and cutout for any 16 ", 17 ", 

19 ", 20" or 21" picture tube at no extras in price Also supplied with 
undrilled knob panel for any other TV set EVERYTHING NECESSARY 

for an easy perfect assembly is included Each cabinet is delivered com- 

plete as pictured with mask, safety glass, mounting brackets, backboard, 

backcup, hardware and chassis & CRT assembling instructions . Each 

cabinet is shipped in an air cushioned carton from FACTORY to YOU! 

H-37", W-28", D-241/4" 

$79.34 

The MAYFAIR The MANHATTAN 

H-41". R' 25" D23" 

$53.43 

l 

1 

NATIONALLY KNOWN BRAND PICTURE TUBES 
BRAND NEW in Factory Sealed Cartons -With a Full Year Guarantee 

'// C I " 31 
,Y"BP" $26.661 21 »21EP48 39' 2 24CP4A 99 2 - 27EP4A$ 

1" V 'Álnmini=e$ 21 4AInm °"ire$59 1111umnized 1 

Brooks CASCODE MANUAL 

2 5 postpai d 

72 OHM COAXIAL CABLE 
Slashed 

Was to 
100' - hank S 4.84 S 3.99 
500' - spool 22.99 19.46 

1000' - two 500' spools 43.86 37.96 

COAXIAL CABLE #RG -11 U, 1,000 feet $87.50 

300 OHM TWIN LEAD -IN 
Slashed 

Was to 
100' - hank S 1.98 t 1.12 

500' - spool 8.91 4.99 
1000' - two 500' spools ...__17.82 9.78 

UNIVERSAL 
Fits All 

121/2" to 21" 
picture tubes 

Picture Tube 
MOUNTING BRACKETS 

p i/ i/%///ip .s0 /j 
Complete - 

Including band 
that holds 

picture tube. 

was $6.97 
SLASHED 

to 

$4.97 

Brooks LIFE-SIZE Edition 
A630 TV KIT BUILDER -SET of INSTRUCTIONS 

only $1.25 postpaid 

HINTS FOR BETTER PICTURES ON 630TV 

5 Opostpaid 

TV CRYSTAL -CLEAR LUCITE MASKS 
Framed in Rich Gold Leaf Finish 

Tube Size Overall Dimensions NN as Slashed to 

17 " -Rect. 1311/2" x 17" $ 5.97....$ 4.56 
21"-Rect. 153/4" x 207/ " 8.84.... 6.92 
24" -Round 201/=" x 26'/4 " 14.65.... 11.84 
27"-Rect. 211/2" x 27" 15.48.... 12.98 

(Including Set of Rosettes) 

TV PLASTIC OPEN MASKS 
Used in conjunction with safety glass 

Was Slashed fo 
17 " -Rect. 141/8" x 171/2" $1.87 $ .99 
21"-Rect. 18" x 225/8 3.36 1.92 
24 " -Rect. 211/8 ". x 241/4" 6.74 4.93 
27 " -Rect. 211/2" x 27" 7.23 5.87 

TV SAFETY GLASS IN HANDY SIZES 
s Slashed to 

157/8" x 20/4" $ $2.24 
16 /ex 22" 4.29 3.89 
173/8" X 233/8" 5.24 4.12 
223/4" X 253/8" 6.47 5.36 
2l1/2" x 27" 6.98 5.64 

BROOKS RADIO &TV CORP. , 84VeseySt., Dept. A, New York 1,N.Y.cOrtEa óo72359 
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NEW DEVICES 

ments and interelement shorts 
and leakages of up to 5 meg- 
ohms. Tesler socket attached 
to tube base. Ion trap need not 
be on the tube, and tube may 
be in set or in carton. -Supe- 
rior Instrument Co., 2435 White 
Plains Rd., New York 67, N. Y. 

FM TUNER, Fisher model FM- 
80, equipped with two meters 
(one for sensitivity and one to 
indicate center of channel for 
micro -accurate tui.ing). Uses 
Armstrong system with two i.f. 
stages, dual limiters, cascode 
r.f. stage; has eleven tubes. 
Dual antenna inputs -72 and 
300 ohms balanced. Full limit- 

ing on signals as weak as 1 
microvolt. Sensitivity 11/2 mi- 
crovolts for 20 db of quieting 
on 72 -ohm antenna input; 
3 microvolts for 20 db of quiet- 
ing on 300 -ohm antenna in- 
put. Two bridged low- impe - 
dance cathode- follower outputs 
permit output cables of any 
length to 200 feet. -Fisher Ra- 
dio Corp., 21 -21 44th Drive, 
Long Island City 1, N. Y. 

12 -INCH TURNTABLE, Rek -O- 
Kut Rondine Jr., designed for 
two -speed operation only -331/2 
and 45 r.p.rn. Floating idler 
eliminates acoustical coupling 
between motor and turntable. 
Driven by 4 -pole induction 

(Continued) 

manently affixed strobe disc for 
instantaneous, speed checking. - 
Rek -O -Cut Co., 38-01 Queens 
Blvd., Long Island City 1, N. Y. 

SUPEREX FILTA- COUPLER, 
combines high -pass interfer- 
ence eliminator with two -set 
coupler, provides for two -set 
operation from one antenna, 

eliminates outside interference 
from both sets. Another fea- 
ture: the freedom from inter - 
set interference.- Guperex Elec- 
tronics Corp., 23 Atherton St., 
Yonkers, N. Y. 

FLYBACK AND YOKE CHECK- 
ER, Cornell -Dubilier model BF- 
80, has oscillator circuit, 6V6 
vacuum tube and 41/2-inch mi- 
croammeter with separate indi- 
cator scales for short, continu- 
ity and yoke tests. Open -cir- 

cuited conditions detected in 
transformers, coils and switch- 
es, or shorted elements in vacu- 
um tubes. Weight, 81/2 lb.- 

motor. Built -in retractable hub Cornell -Dubilier Electric Corp., 
for 45- r.p.m. records and per- South Plainfield, N. J. 

The "ha}~pv nlc:diúm" 

Only EICO #232 Peak -to -Peak 
VTVM has all these Advanced 
Features * 

* FOR THE FIRST TIME ALL CALIBRATION IS 
DONE WITH INSTRUMENT IN CABIVET. * 7 non -skip ra-ges on every function - JC /RM3 

one volts: 0 -12, 5, 15, 5C, 150, 500, 1500 
(To 30 kv witi HVP probe.) Res.: 0.2 ohms t. 

1000 mecs- Uniform 3 to 1 sole ratio as 
sures eetteme wide -rarge °curacy. 

* Fla' 'req. response 30 cps to 3 me 

* M.easures directly peak to -peak volt- 
ageof complex & sine wives: 0 -4, 14. 

42, 140, 420, 1400, 4200. Vito! fo- 
TV servicing. Save: the cost o 

separate aeok -to -Peak Probe 

* Modern shling, etched 
panel; compact, easily 

partab e. Size: 
81/2 x5 "x5 ". 

Eccellent for raw beech 
Moda 249 Pect -b -Peak VTVM with Giant 7'f." Meter 

KIT $39.95 Wired $59.95 
-- snvlere wirk UNIROBE 

See 'his amazing engineering 

ochi evement ar your jobber 
toddy. Write now for FREE 

latest catalog 

Jn ELECTRON': INSTRUMENT CO. INC. 

7 84 Withers -treat 

Brooklyn 11, N. Y. 

i rle., n; mcaar .0 We, r.,.,r. © 54 

WATCH FOR OUR FEBRUARY ISSUE 

ON SALE JAN. 25 

e $'CtcL line of high quality amplifiers. 
two years research and development of the REGENCY HF1000 

mble arc reflected in the quality of this "moderate -priced" line of 
NCY high fidelity_ 

iOA Amplifier . .AtleEiepíile Net $134.50 
Audicplie Net $154.50 
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TEST EQUIPMENT YOU CAN'T BEAT FOR 

VALUE - PERFORMANCE - PRICE 

RCP 
fast, {estaf 

m ero 
Of flyback tr okes 

d Y 

The original 

incredibly 
backed, ly 

sensitive, the model 123 Fly - shows up a shorted turn n a flyback 
01 yoke. The light, 

a rtablek 
design to advantage in the 

portable design as the shop. All tests can well be c 
under operating conditions arried out 

com- 
ponents in place in the TV receiver. 

the no substitutes 
. Flybacker. only RCP makes the 

RCP 
All molded_ 

uneQualled 
ther ;n its Gloss 

any o 

MODEL 143 

ready to operate 

ac- 

TESULTI 
Greater multitester value ever before at a far lower price 3 square meter with 800 am- pere D'Arsonval movement gives 1000 ohms per volt sensitivity on OC. Battery for ohmmeter cir. 

a 
replaceable 

without soldering or 
removabl 

unsoldering. 
Truly a must for every laboratory, shop and serviceman's 
kit; its smart 

appearance 
is matched only b high performance. 

NEW DEVICES 

WI REWOUND CONTROL, 
Clarostat series 43c, 1 Ve inches, 
available in standard ohmages 
from 1 to 50,000 with electrical 
tolerance of 5% and independ- 
ent linearity to 2 %; rated at 
2 watts. 

Terminals directly fastened 
to winding, insuring low con- 
tact resistance and improving 
end termination. Collector and 
terminal in one piece, eliminat- 
ing rivets as mechanical fas- 
teners and current conductors. 
Stop is integral with base in- 
stead of in the cover.- Claro- 
stat Manufacturing Co. Inc., 
Dover, N. H. 
TEFLON PRODUCTS, Eric 
standoff and feed -through in- 
sulator, 7- and 9 -pin Teflon and 
Kel -F miniature tube sockets, 
crystal sockets, 15- and 18 -pin 
connectors, and five sizes of 
spaghetti in three colors. Loss 

(Continued) 

RESISTORS, 5- and 10 -watt 
Tru -Ohm Econohm units wound 
on ceramic cores. Tinned cop- 
per leads attached to eliminate 
stresses being transmitted to 
the winding. Completely im- 
pervious to moisture. - Tru- 
Ohm Products, 2800 Milwaukee 
Ave., Chicago 18, Ill. 

SIX REPLACEMENT TRANS- 
FORMERS, Ram horizontal out- 
put models X107, X108, X109, 
X110, X111, X112, (for 91 chas- 
sis and 436 models) for Airline 
(Montgomery Ward), Firestone, 

RCP MODEL 480 

ONLY 

'5 
95 

1 net 

Meets all today s needs . 

plus tomorrow's 
color r 

TUBE TESTER 

equirements 

Positively the greatest testing performance ever built into a tube tester. Tests all 
tubes in current radio and television re- 
ceivers, 

as well as in color TV receivers. 

WChecks 

transmitting, 
hearing aids, ballasts, 

i adapter 
eous rectifiers and tuning indicators. additional pter cable (available at slight tubes , 

cost), Will check CR picture both black and white and color. 

MODEL 327p 
See Your distributor or write department RE -1 for latest RCP catalog. 

RADIO CITY PRODUCTS 
CO 

factor less than 0.0005; dielec- 
tric constant 2.0 through fre- 
quency range of 60 cycles to 
30,000 megacycles. Serviceable 
from -110 °F to +500 °F for 
long periods with negligible 
change in dielectric strength. 
-Erie Resistor Corp., Erie, Pa. 
NEW RECTIFIERS, Pyramid, 
feature edge- mounted plates to 
provide full air circulation be- 
tween plates, light constant 
contact pressure to eliminate 
center hot spots, rigid construc- 
tion, smaller over -all size per 
rating, simpler mounting. Avail- 

able in all current ratings. 
Usable as replacements for all 
existing standard rectifiers. 
Rated for use in high ambient 
temperatures.- Pyramid Elec- 
tric Co., 1445 Hudson Blvd., 
North Bergen, N. J. 
TV ROTATOR, Trio Aristocrat, 
has on -off switch and direction 
switch on the rear panel of 
cabinet. Large illuminated in- 
dicator dial. -Trio Manufactur- 
ing Co.. Griggsville. Ill. 

152 

All specifications given on 

Raytheon, Silvertone (Sears 
Roebuck), Trans -Vue, Wells 
Gardner, Coronado (Gamble 
Skogmo), Mitchell, Sentinel, 
Sparton, Truetone (Western 
Auto) and Sonora units. Oper- 
ate in 66-70° horizontal deflec- 
tion systems, and deliver 
11, 11, 13.5, 18, 12.5 and 15 kv, 
respectively, under actual op- 
eration conditions. -Ram Elec- 
tronics Sales Co., Irvington -on- 
Hudson, N. Y. 

FOUR REPLACEMENT FLY - 
BACKS, Stancor model A -8248 
replaces Crosley and Halli- 
crafters models and chassis; 
models A -8250 and A -8251 re- 
place Du Mont models and 
chassis. Exact duplicates, elec- 
trically and physically, they re- 
quire no chassis or circuit al- 
terations.- Chicago Standard 
Transformer Corp., Addison and 
Elston Aves., Chicago 18, IIl. 
ROTO -CUTTER, Alpert , for 
cutting and trimming wires in 
hard to reach places utilizes 
rotary shearing action. It is 
14-inch in diameter through- 
out its length of 6 inches. 
Reaches points in circuits in- 
accessible to conventional di- 

agonal cutters and eliminates 
the necessity of removing parts 
and assemblies to reach a de- 
fective part. Will cut copper 
wire sizes up to 14 gauge. - 
Alpert Manufacturing Co., 2950 
N. Holton St., Milwaukee, Wis. 

END 
hese pages are from manufacturer's data. 
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5U4 -GB 
RCA has announced the 5U4 -GB, 

specifically designed for use in the 
power supplies of television receivers 
and radio equipment with high d.c. 
requirements. Its voltage ratings are 
the same as those of the 5U4 -G, but 
the peak current rating of 1 amp per 
plate is considerably higher than the 
675 ma of the 5U4 -G. The 5U4 -GB 
has a maximum peak inverse plate 
voltage of 1,550. 

Operated as a full -wave rectifier 
with an a.c. plate -to -plate supply of 
900 volts in a capacitor -input filter, 
the 5U4 -GB can deliver a d.c. output 
voltage of approximately 460 to the 
filter at a current of 275 ma. With a 
choke input to the filter, it can deliver 
340 volts at 348 ma. 

6AF4-A 
Another RCA announcement con- 

cerns the 6AF4 -A, a miniature triode 
designed for use as an oscillator in 
tuners of u.h.f. television receivers. 
It is similar to the 6AF4, but is % 
inch shorter in over -all length to per- 
mit more compact tuner designs. 

6550 
Tung -Sol has announced a powerful 

new tube designed specifically for high - 
fidelity audio circuits. The tube, type 
6550, is a pentode beam -power ampli - 
fier. It has a 35 -watt plate dissipation 
rating that permits push -pull amplifier 
designs up to 100 watts output. The 
tube has an over -all length of 4% 
inches and a diameter of 2 -1/6 inches. 
The base connections are the same as 
for the 6L6. 

Electrical characteristics are : heater 
voltage, 6.3; heater current, 1.8 amp; 
maximum d.c. plate voltage, 600 ; maxi- 
mum d.c. cathode current, 175 ma; 
maximum screen grid voltage, 400. 

Typical AB, operating conditions for 
100 watts output (values for two tubes) 
are : plate voltage 600, screen 300, 
control grid -31; zero signal -current, 
plate 115 ma, screen 4 ma; maximum - 
signal current, plate 273 ma, screen 
41 ma. Load resistance 5,000 ohms 
plate -to- plate, peak grid -to -grid driving 
voltage 62. 

The tube may also be used as a 
single -tube class -A, amplifier with 250 
volts on the plate and screen and -14 
on the control grid, with 12.5 watts 
output and a load resistor of 1,500 
ohms. Various other conditions are 
possible, including a triode push -pull 
amplifier with a plate voltage of 450 

JANUARY, 1955 

The Sensation of Two Audio Fairs . 

PERMOFLUX \)( 

Largo and Diminuette 
*. 2 -WAY SPEAKER SYSTEMS 

Now Available Under 
Acclaimed at the Sight and Sound 
Exposition in Chicago and the 
Audiorama in New York, these amazing high - 
fidelity speaker systems are now available under HTP - 
an exclusive Permoflux insured plan that enables you to 
try a Largo or Diminuette in the quiet and comfort of 
your own home for 15 days. See your hi -fi dealer today! 

*EXCLUSIVE PERMOFLUX 15 -DAY INSURED HOME TRIAL PLAN, INTRO- 
DUCED AT THE CHICAGO AND NEW YORK AUDIO FAIRS, OCT., 1954 

HTP* 

THE LARGO 
Outstanding wide -range 
speaker system at moderate 
cost. Uses the "Super Royal 
Eight" speaker and Super 
Tweeter. Unique new -type 
back - loading horn enclosure 
is matched, octave by octave, 
to speakers ... assuring un- 
distorted reproduction from 
35- 16,000 cps. In selected 14" 
Mahogany or Korina veneers. 
Exclusive: Special connection 
for headset extension cord. 
Size: 24" W, 23" H, 14" D. 
Impedance, 8 ohms. 
Suggested Audiophile Net ... $99.75 

THE DIMINUETTE 
A marvel of compactness fea- 
turing "big- system" repro- 
duction over the full audio 
range and low cost. Ideal for 
use in a bookcase or as exten- 
sion speaker. With 2 "Royal 
6" speakers and Super Tweet - 
er. In Mahogany or Blonde 
finish 3/4" Veneers. Size: 
231/2" W, 111/2" H, 12" D. 
Impedance, 4 -8 ohms. 
Suggested Audiophile Net ... $49.50 
As above, but with selected 
3/4" Mahogany or Korina ve- 
neers. 
Suggested Audiophile Net ... $64.50 

HEARING IS BELIEVING! Try either system at home under HTP! 
Read what High -Fidelity Magazine says: 

"It's best to try a speaker at home before buying." 
-Audio Forum Dept., Oct. 1954 issue 

FOR A LIMITED TIME ONLY: Every HTP participant will receive, abso- 
lutely FREE, the new Permoflux "Maestro" Speaker- Headset Control 
Box. See your Permoflux -authorized HTP dealer, or write for full 
details, to: 

CORPORATION 
4912 West Grand &venue Chicago 39, Illinois 

West Coast Plant 4101 Sen Fernando Road Glendale 4, California 
Canadian Licensee Campbell Manufacturing Co., Ltd., Tcronto, Canada 
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NEW TUBES (Continued) 

and grid voltage of -46. Output with 
this circuit is 28 watts, peak -to -peak 
driving voltage 92 and plate -to -plate 
load 4,000 ohms. 

12SN7 -GTA, 6AX4 -GT, 6BX7 -GT 
Development of three new "service - 

designed" TV receiving tube types - 
the 12SN7 -GTA, 6AX4 -GT, 6BX7 -GT 
-was announced by G -E. 

CHICAGO 24, ILLINOIS 

IN CANADA: BOX 27 
TORONTO 17. ONTARIO 

Model SX -96 SELECTABLE SIDEBAND RECEIVER 

Covers Broadcast 538 -1580 kc plus three S, W 

1720 kc -34 Mc. 

Full precision gear drive dial system. 

Couble conversion with second oscillator crys- 
tal controlled. 

Selectable side band reception of both sup- 
pressed carrier and full carrier transmissions. 

Mixer type second detector. 

CW operation with AVC on. 

Delayed AVC. 

Calibrated bandspread -"S" meter - double 
superhet. 

10 tubes, 1 rectifier and voltage regulator. 

Aside from improved construction, 
the 12SN7 -GTA has 28% less bulb 
height (see photo) , a maximum plate 
voltage rating of 450 per plate com- 
pared with 300 for the 12SN7 -GT, and 
a maximum heat dissipation per plate 
of 5 watts. 

The construction design of the 6AX4- 
GT features protection against plate - 
cathode arc -overs that cause fuse blow- 
outs in horizontal deflection circuits. 
The 6BX7 -GT is designed to reduce 
microphonics and vertical jitter in 
vertical deflection amplifiers. 

Silicon transistors 
Expanding their line of silicon tran- 

sistors, Texas Instruments, Dallas, has 
announced their type 903 with an 
alpha (current amplification factor) of 
0.90 to 0.95, type 904 with an alpha of 
0.95 to 0.975, and type 905 with an 
alpha of 0.975 or better. The average 
alpha cutoff frequency of these tran- 
sistors is 3 megacycles ; their alpha 
rating is guaranteed. Another type, 
the 904A, has an alpha cutoff frequency 
of 8 megacycles and an alpha of 0.95 
or better. 

2N54, 2N55, 2N56 
Westinghouse has announced three 

new germanium p -n -p junction tran- 
sistors, types 2N54, 2N55, 2N56. They 
are designed for low- power, low - 
frequency amplifier applications. Each 
is capable of dissipating 200 milliwatts 
at 25 °C. Their average cutoff fre- 
quency at the 6- milliwatt power level 
is 500 kc. The average current gain 
of the 2N54 is 0.97; for the 2N55, 
0.95; for the 2N56, 0.92. 

High -power transistor 

650C 
If 

ALL- PURPOSE 

VIDEO GENERATOR 

Apt Eke% 2V4eee 

ept eotoft 

The first instrument of its kind to 
accurately and rapidly solve your TV 
servicing problems with the necessary 
tests to visually identify trouble in any 
section of a TV receiver. 

* Provides electronically accurate pat- 
terns for Black Sr White or Color ... 
Independent of station operation. 

* RF Output is directly calibrated in 
Microvolts for sensitivity measure- 
ments. 

* Crystal controlled timer for greater 
accuracy. 

* Acclaimed by TV Service Experts 
as ... "The Greatest Single Test 
Equipment Accomplishment Ever 
Made ". 

* Ask for a demonstration of the 650C 
from your TV Parts Jobber Today! 

* Write for the HICKOK Test Equip- 
ment catalog showing the Latest 
Servicing Instruments. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10531 Dupont Avenue Cleveland 8, Ohio 
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Fabulous.. Revolutionary 
..Completely New.. 

'Pat. Nc. 2680196, others pending. 

the most powerful antenna 

ever built, featuring TESCON'S 

NEW exclusive DDP 'Double Diamond Phasing) 

Tescon's miraculous Mighty Wo will make prime signal areas out 
of even the deepest fringe sections of the country. 

Mighty Mo ... complete with DDP, an entirely new and revolu- 
tionary concept of phasing, will trap even the weakest signal and 
perk it up to a clear, brilliantly sharp, deep -toned picture. Tescon 
absolutely guarantees that each and every Mighty Mo will perform 
where other antennas have actually failed! 

Unshakeable proof, substantiated by exhaustive field tests, 
definitely shows that Mighty Nfo does more than any other antenna 
manufacturer loudly claims his product will do. Theoretical ratings 
will never pay off. Rely on tested results .. that's your real proof, 
that's your money in the bank. 

Here's Mighty Mo's proof 

...the results of ACTUAL 

FIELD TESTS. 

On channels 2 to 13, Mighty Mo 
outperforms every other antenna 
manufactured today. 

Higher uniform gain over all 
channels. Does not vary more 
than 11 D.B. on any channel 
across band. Perfect on color TV. 

Clearer, sharper, deeper pictures 
on all channels. 

Higher average gain than 6 of the 
most advertised antennas 

srocie 
this red -hot, fast moving, 

money- making antenna...right now! 

TESCON 

MIGHTY MO'S FEATURES 

DDP (Double Diamond Phasing) 
precision -timed phasing regulator 
enables the weakest of signals 
to be trapped and then boosted 
to a clear, magnificently sharp, 
photo -like picture. 
Flat response . . a must for color 
reception. 
Largest screen area ... over 70 
sq. ft. Screen elements spaced 
less than 1 10 wave length apart 
for maximum reflector efficiency. 
Highest front to back ratio ever 
achieved. 
Absolutely no rear pick up or 
co- channel interference . no 
"venetian blinds." 
1/2 wave element spacing on all 
channels for super -gain. 
Completely preassembled ... not 
an erector set type antenna. 
Uniform gain response ... no er- 
ratic audio and video patterns. 
Thoroughly tested for mechanical 
stress and strain... exceptionally 
rugged. 
Guaranteed to perform where 
other antennas fail 

TV PRODUCTS COMPANY 
SPRINGFIELD GARDENS i3. NEW YORK 

Designed for VHF- UHF 

é 
T 

6 

4 

Style no. I Stacked MM200 

Single MM100 

Gain foOlove tuned reference dipole; 

channel 
< :71 

S9 LO iób i2 7,1 PZ 
2 

92 l0 209 7 0 2 6 

Most uniform gain response ever recorded. 
Does not vary more than 11/2 D.B. on any channel. 
Extremely important for quality color recertion. 

@Nrl 
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CHICAGO 24, ILLINOIS 

IN CANADA: BOX 27 
TORONTO 17. ONTARIO 

Model SX -99 RECEIVER 

Here is everything you could wish for in a DX 
receiver. Covers Broadcast Band 540 -1680 kc 
plus three short -wave bands 1680 kc -34 Mc cali- 
brated for the 10 11, 15, 20, 40 and 80 meter 
amateur bands over a large easy -to -read dial. 
Features for the ,amateur -"S" meter, separate 
banjspread tuning condenser, crystal filter, an- 
tenna trimmer, one r -f, two -if plus 3.2 and 50C 
ohm speaker terminals. 

Gray -black steel cabinet with brushed chrome 
trim and piano hinge top, 183/6" x 81/2" x 11 ". 
Shipping weight 36 lbs. 

Seven tubes plus rectifier. 105/125 V. 50/60 
cycle AC. $149.95 (less speaker). Use Hallicrafters 
R -46A Speaker. 

NEW TUBES (Continued) 

A transistor capable of delivering 
up to 5 amperes has been developed 
by Minneapolis -Honeywell Regulator 
Co. (see photo). The power- handling 
ability of this unit is made possible 
by a special structure that permits 
rapid flow of heat to the outside of the 
transistor. 

A feature of this unit is its high 
current gain even at collector currents 
up to 1 ampere. 

6BQ6 -GTB, I2BQ6 -GTB, 25B96 -GTB 
Three new tube types designed espe- 

cially for use in the horizontal deflec- 
tion amplifier of a television receiver 
have been released by RCA. The tubes, 
types 6BQ6 -GTB, 12BQ6 -GTB, and 
25BQ6 -GTB, are high -perveance beam - 
power units. 

The 6BQ6 -GTB has maximum peak 
positive- and negative -pulse plate 
voltage ratings of 6,000 and 1,250, 
respectively, and a maximum d.c. plate 
supply voltage of 600, plate dissipation 
of 11 watts, screen -grid input of 2.5 
watts. It is designed to deflect fully 
picture tubes having deflection angles 
up to 90 °. 

The 12BQ6 -GTB is like the 6BQ6 - 
GTE except that it has a 600 -ma 
heater for series -string operation. The 
26BQ6 -GTB is also the same except 
for having a 300 -ma heater. 

These tubes can directly replace the 
6CU6, 12CU6 and 25CU6. They will 
be double- branded 6BQ6- GTB /6CU6, 
I2BQ6- GTB /12CU6, 25BQ6 -GTB/ 
25CU6. 

AX5727 
Amperex Electronic Corp. has added 

type AX5727 to its line of thyratron 
tubes. It is a ruggedized version of the 
standard type 2D21. 

The AX5727 is an inert gas -filled 
thyratron with negative control charac- 
teristics. It has a high control ratio 
which is stable over a wide temperature 
range. 

Germanium diodes 
Three new germanium diodes of the 

"all -glass envelope" type, have been 
announced by Amperex. The diodes, 
types 0A71, 0A73, and 1N87G, feature 
unusual resistance to humidity. 

The 1N87G is a high -quality video 
detector which offers high rectification 
efficiency, coupled with low loading on 
resonant circuits. 

The 0A71 is a high back resistance 
type designed for computer and gen- 
eral purpose applications. 

The 0A73 is designed for use as a 
video detector, having advantages sim- 
ilar to the 1N87G, and is intended for 
higher level i.f. signals where its 
greater back resistance eliminates sync 
clipping. 

OB2WA 
Designed as a replacement for the 

OB3, this Raytheon voltage regulator 
features rugged construction for use 
in critical military and commercial 
applications. END 

NEW! ATLAS CJ -30 
COBRA -JECTOR 
INDESTRUCTIBLE FIBER -GLASS 

ALL WEATHER 
WIDE ANGLE DISPERSION 

List $40.00 

NET $24.00 
Complete 
with Driver. 

Weatherproof 
Line Matching 
Transformer 
as shown, 
Net $5.10. 
New versatile all- purpose projector -excellent 
for paging & talk -back, intercom, marine, and 
industrial voice & music systems. Penetrat- 
ing articulation assures wide angle intelligi- 
ble coverage even under adverse sound con- 
ditions. "ALNICO -V- PLUS" magnetic assembly. 
Double- sealed against all weather. Omni- direc- 
tional mounting bracket. Quick, easy 
installation. An amazing "power package" - 
Specify the C130 for the "tough" jobs! 

Input Power (continuous) 
Input Impedance 
Response 
Dispersion 
Dimensions: 

15 watts 
8 ohms 

250 -9000 cps 
120° x 60° 

Opening, 14" x 6" 
Overall Length, 14" 

WRITE FOR COMPLETE CATALOG 

ATLAS SOUND CORP. 
In Canada 
Allas Radio Corp.,Ltd., Toronto, Ont. 

It pays to train for 
something different! 

FIX ANY ELECTRIC 
MOTOR! 

There's good pay in re- 
pairing electric motors 

and this big, pro- 
fusely illustrated book 
helps you cash in on the 
hundreds of opportunities 
that exist wherever elec- 
tricity is used. 

ELECTRIC MOTOR 
REPAIR shows exactly 
how to handle every 
phase of motor repair 
and maintenance includ- 
ing profitable rewinding. 

Covers both AC and 
DC motors and genera- 
tors PLUS mechanical, elec- 
trical and electronic motor 
control systems. Fully ap- 
proved by leading special- 
ists, unions, etc. Thousands 
of copies now used in motor 
shops, schools and for home 
study by men who want to get 
ahead in this fast -growing 
field. And it's the ideal 
guide if you only want to fix 
motors for yourself and friends 
as a sideline or hobby. 

ELECTRIC 
MOTOR 
REPAIR 

560 pages -Over 
900 step by step 

pictures 
Price $6.00 

The complete how - 
to-do-it guide for 
repairing practic- 
ally any motor in 

common use -- PRACTICE 10 DAYS FREE --1 
Dept. RE -15. RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 

Send ELECTRIC MOTOR REPAIR training book 
for 10 days free trial. I will then either send $6.00 
(plus postage) in full payment or return book post- 
paid and orre you nothing. 

Name 

Address 

City, Zone, State 
OUTSIDE U.S.A. -$6.50 cash with order only. 
Money back if book is returned in 10 days. 
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} 

S'a Sintp4 .. A d CT It! 

th& new- 

SKY CHIEF 

ANTENNA ROTATOR 

SINCE 1906 

Finger tip tuning plus better per- 
formance ... greater dependability 
... superior design ... outstanding 
efficiency! Half a century of Brach 
electronic know -how makes the 
difference. And Brach's merchandis- 
ing policy insures fair margin and 
mark up. 

FLEXIBLE WORM 

DRIVE 

BUILT-IN THRUST 

BALL BEARING 

AUTOMATIC 

ELECTRICAL AND 

MECHANICAL 

SAFETY STOPS 

PLUG -IN MOTOR 

WEATHER PROOF 

CONSTRUCTION 

PRECISION GEARING 

HOLLOW TORQUE 

SHAFT 

LUXURIOUS 

CONTROL BOX 

365 

DUO -DIRECTIONAL 

ROTATION 

BUILT -IN GUY RINGS 

WITH THIMBLES 

REINFORCED CASTINGS 

- HIGH STRENGTH 

ALLOYS 

JANUARY, 1955 

BRACH MANUFACTURING CORPORATION 
Division of General Bronze Corp. 

200 Central Avenue, Newark 3, N. J., HUmboldt 2 -1500 
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I`Pcchnotes 

hallicrafters 
CHICAGO 24, ILLINOIS 

IN CANADA: BOX 27 
TORONTO 17. ONTARIO 

Model HT-30 SINGLE SIDEBAND 

TRANSMITTER /EXCITER 

Fighly stable VFO with full 100:1 ratio gear 
drive system built -in. 

Stability comparable to most crystals .01 %. 

Ample gain for 55 db microphone with hum 
and noise 40 db down. 

Full 40 watt lineal peak power output. 

Unwanted sideband at least 40 db down. 

Undesired beat frequency down 60 db or more 

T. V. I. suppressed. 

Provisions for coaxial output fitting. 

Built -in voice control circuit with bias switch- 
mg for final amplifier. 

AM CW SSB -19 tubes plus voltage regula- 
'or and 2 rectifiers. 

ZENITH CHASSIS 20J22 
With no high voltage present, the 

usual checks were made of the high - 
voltage filter capacitor and resistor, 
flyback transformer, screen voltage of 
the horizontal output tube, width coil 
and horizontal oscillator. Everything - 
that is, the voltages- checked perfectly. 

When the oscilloscope was connected 
to the plate of the damper and to the 
horizontal deflection yoke return, the 
familiar spikes were there as well as 
some transient oscillations. The set 
had a 20 -µf 25 -volt filter capacitor in 
the yoke return. Replacing this com- 
ponent with a 20 -µf 450 -volt unit pro- 
duced plenty of high voltage minus the 
oscillation. -Wilbur J. Hantz 

EMERSON 661B 
The picture on this set had foldover 

lines and reduced height on the left side 
but it was not keystoning. The trouble 
looked very much like a defect in the 
damper circuit. The defect actually was 
in the horizontal deflection yoke. Re- 
sistances across the windings of the 
deflection yoke were 24 and 20 ohms. 
The replacement yoke measured 15 and 
15 ohms. Harry C. Keller 

TRAVELER 63R50 -A 
There was no raster. Before checking 

the receiver circuits I checked the posi- 
tion of the focus coil and deflection 
yoke. The focus coil was jammed up 
against the yoke and was causing the 
vertical aid horizontal deflection coils 
to short. H. J. Wilbur 

G-E 21T4 TV CHASSIS 
In these sets sound -beat interference 

in the picture often originates in the 

CHECK THIS CAPACITOR 

4.SMS D1SCR 74ANS 
r 1 

220A 
rVO¡ 

.002 005 

500K 

VOLUME 

A05 TO IST AF 

AMPL 

sound discriminator circuit. If careful 
lead dress does not reduce or remove 
it, check the capacitor across the sec- 

TARGET ANTENNAS 
FOR UHF and VHF 

._ 
Model 
FR88 

List 
S34.95 

Target "88" for maximum all-channel fringe 
area performance with highest front -to- 
back ratio and minimum side pick -up. 

Model CR123 

List $10.50 

UHF corner re- 
flector for top 
performance in 
fringe areas. All - 
aluminum hurri- 
cane construc- 
tion. A high qual- 
ity antenna. 

Also manufacturers of conical and Yogi - 
style antennas. The first to use Fiberglas 
insulators. 

S & A ELECTRONICS 
TOLEDO, OHIO 

EXAMINE FREE! 

GREATEST TELEVISION 
REPAIR BOOK 
EVER PUBLISHED! 
Here is the most complete and up -to -date book on 
television servicing available today -a book that 
gives you sure -fire how -to-do -it knowledge of TV 
repair, installation, maintenance, and trouble- 
shooting. 

TELEVISION SERVICING 
New 1954 Edition, Completely Revised 

by Walter H. Buchsbaum 
Nowhere else will you find as much detailed, step -by -step 
guidance on all the latest developments in TV sets -UHF 
tuners, converters, and late -model antennae large - 
Screen tubes, automatically focused picture tubes. and 
transistors. The book brings cyou completely up to date on 

color. UHF. and special TV 
applications like industrial TV. 
theatre TV, and projection 
systems. Contents include: 
ALIGNMENT AND INSTALLA- 
TION -Video IF alignment - 
sound channel alignment- 
aligning RF amplifier, mixer. 
and oscillator -how to develop 
e systematic, professional ap- 
proach that wins customers 
for you and keeps them satis- 
fied- where to locate the set - 
how to install antennae -final 
check -up. TROUBLESHOOTING 
-Six big chapters show you 
how to diagnose and correct 
Inoperative Receiver -Loss of 
Synchronization- Defective De- 
flection -Poor Picture Quality -Poor Sound Quality -Poor 
Cathode Ray Performance. All 
you have to do is to observe 
the trouble, decide under 
which heading it falls, and 
look up the remedy in the 
appropriate chapter. Mail cou- 
pon below for free -trial copy. 

All New! 2nd 

Revised Edition 

TRANSISTORS 

COLOR 
UHF and LATEST 

TV CIRCUITS 

rPrentice -Nall. Inc. Dept. M -RE -133 
Englewood Cliffs. New Jersey 
Send me TELEVISION SERVICING for 10 days* FREE 
TRIAL. Within 10 days I will return it and owe noth- 
ing -or keep it and end $1.95 down (plus postage) 
and $2 monthly for 2 months. 

Name 

Address 

City Zone State 
SAVE! Send $5.95 with this coupon. and we'll pay 
postage and packing. Same return privilege and guar - L:_--- 
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Eli E$sv1TittTht 
HIGH SENSITIVITY 

AC -DC MULTITESTER 
20.000 ohms per Volt 

The new Lafayette High Sensitivity Multitester is 
a complete Instrument (not a kit). Here is an in- 
strument packed with every desirable feature found 
only in instruments costing twice as much. One of 
the most sensitive multitesters ever offered. 20,000 
ohms per volt DC ;,8,000 ohms AC, having a high 
sensitivity 45 mieroamps meter. Full scale AC -DC 
voltage ranges are 0 -10V. 0 -50V, 0 -250V, 0 -500V, 
0 -1 000V: DC current ranges 50 mieroamps, 2.5 ma, 
25 ma, 250 ma. Resistance: 0 -5K ohms, 0 -50K 
ohms, 0.500K and 0 -5 megohms. Decibel range: -20 +5 db; +5 4-22 db (0 db- 0.775V -600 ohms). 
Extreme versatility and accuracy. 5% precision 
resistors; 3" meter; beautiful plastic front, with 
metal bottom for ruggedness. Size: 3%" x 5%" 
x 211". Complete with batteries and leads. Shpg. 
Wt. 4 lbs. 

RW-300 NET 19.95 
In lots of 3 19.25 ` ri.KL1i 

THE WORLD'S FINEST 3 SPEED 
AUTOMATIC RECORD CHANGER 

SPECIAL 29.50 
LIST PRICE 

NEW POCKET AC -DC 
VOM MULTITESTER 

1,000 ohms per Volt 
This instrument la one of the beat buys that 
Lafayette has ever offered in a While Range 
AC -DC MULTITESTER. An ideal portable 
unit that meets the need for a compact, yet 
rugged test instrument. Has ease of opera- 
tion usually FOUND ONLY IN MORE EX- 
PENSIVE INSTRUMENTS, Has 1000 ohms/ 
volt sen:dtivity on both AC or DC. Uses full 
3" rectangular meter with large easy to read 
scale. Uses 1% precision resistors, jeweled 
D'Arsonvat mtcroamp meter movement, 
Ranges: AC -DC and output volts 0 -5, 0 -25, 
0 -250, 0- 1000V; DC current 0 -1, 0 -10, 0 -100. 
MA: Resistance 0 -10K and 0 -100K ohms. In 
handsome sturdy bakelite case. Size: 4%" x 
3%" x 1%' Supplied Complete with test 
leads and batteries. A Must for every service- 
man, shop. Laboratory or experimenter -and 
at Lafayette's Price you can afford to own one. 
Shpg. Wt. 2 lbs. 

In Lots of 3 9,45 MODEL PW- 27C- Complete Single. ea. 9,95 

Lafayette scores again with an almost Unbelievable price on the Cellaro 3 -speed Automatic record changer We made a spectacular boy and we are passing the savings on to you. Here's the finest changer made. Slanufoctured in England -with a world -wide reputation. It plays all sizes and all speeds automatically. It's packed with quality features that the Hi- Fidelity enthusiast will appreciate: Jam -proof ball bearing mounted tone arm; automatic shut- off after last record; powerful fan cooled hum -shielded 4 -pole motor with self- aligning oilite bearings: automatic muting switch; weighted ball- bearing mounted constant speed turntable; rubber drive couplings -and more! Base size 14%" x 12x4". Depth below base 2h". Shpg. Wt. 19 lbs. Available either less cartridge with plug-In shell. or with famous turnover Ceramic or G.E. Triple -Play cartridge. 
COLLARO Model 3/531 changer 'et 29.50 
COLLARO Model 3/531 with Turnover Ceramic cartridge Net 31.50 
COLLARO Model 3/531 with O.E. Triple Play RPX -030 cartridge installed -..Net 32.50 

45 RPM SPINDLE 
Slips on In place of regular spindle. eliminating use of center inserts on 95 RPM records. 

GSA Spindle Net 3.23 

Bu Ever! 
atestlap Y 

Gre 1200 pT. REEL 

Genuine Plastte Bas 

RECORDING TAPE 
shim WI. 14 02, 

LAFAYETTE made a terrific 
deal with one of the leading 
manufacturers of tecording tape 
to supply us with their regular 
tape which salle for almost 
twice our Prig. WE GUAR- 
ANTEE ABSOLUTE SATIS- 
FACTION OR YOUR MONEY 
BACK. The finest, profession- 

al-quality recording tape obtainable. Highest performance 
for thousands of slayings. Red Oxide Base in a smooth, 
uniform mating; greater signal strength; with maximum 
fidelity: uniform frequency response from 90- 15,000 cps. 

In lots of 10 rolls - 1.75 ea 
LAFAYETTE EXCLUSIVE! 

DYNAMIC EAR PHONE 
A new lightweight plastic ear phone 
especially imported by Lafayette to 
bring you the high quality of a 
dynamic ear phone with the ease 
and comfort of an almost weightless 
unit -at a price less than half that 
of any comparable unit. Fite right 
into ear. Excellent sensitivity of 
65 db. Ideal for use with miniature 

sets, hearing aids, transcribing, etc. DC resistance 2000 
ohms, impedance 5000 ohms at 1000 cycles. Complete 
with 3 ft. plastic covered cord. 

EXCELLENT FOR SILENT LISTENING OR VIEWING 
Will replace speaker on any radio net or T.V. for silent 
listening, by direct connection to secondary of output 
transformer. 
MS -72 Net 

SARKES TARZIAN 
VHF TUNER 

Brand new - covers en- 
tire VHF spectrum. It 
is an exact duplicate of 
thousands now in use in 
many chassis including 
the Sylvania 510 and 520 
series. Has 7" tang con- 
centric shafts. Excellent gain, noise factor. image and 
I.F. rejection. For 90 me IF systems. Complete eith 
6BC5 and 8x8 tubes and shields. Shpts. Wt. 4 lbs. Werth 
3 times the price! 
TL -24-In lots of 3 each 4.45 

Singly each 4 95 

1.95 

Latest Type 
Complete 

With 2 
! Tubes 

CARDWELL 
UHF CONVERTER 

st Li 
C 

0_42:511 

Net 13.95 ea. 
Lots of 3 

Singly 14.45 ea. 

Outstanding Value! The Cardwell ES -1 UHF converter 
covers the entire UHF spectrum -channels 14 -83. Has 
OAF4 oscillator, OCHS IF amplifier and 1N72 crystal 
diode. Features printed circuit oscillator, high overall 
gain (3 to 4 times), high sensitivity, constant L/C ratio 
tuner, 25.1 gear drive. Has AC cord and plug. 3 -pos . 
switch for UHF, VHF and OFF. Handsome wood cabinet 
gay x 0 z 3%" with easy reading dial. Shpg. Wt. 
4% lbs. 
CARDWELL ES -I Converter -Lots of 3 each 13.95 

Singly each 14.45 

5" Tweeter AND 

Crossover Network 

5" 
Tweeter " \ Network 

A specially designed 5" Tweeter and Crossover Network 
that will assure high frequency response when used 
with any speaker you now possess. You can now make 
your present speaker into a 2 -way speaker system in- 
creasing the high frequency range up to 15,000 cycles. 
Diagram included. Shpg. Wt. 5 lbs. 
STOCK NO. SY -14 Net 6.95 

6.95 

9.95 

COMPENSATOR 
for G. E. CARTRIDGE 

Designed for use with O.E. 
reluctance cartridges and 
preamplifiers. Five settings 
include LP, AES, Flat, Good 
78 and Poor 78. No circuit 
loss is produced by uie of 
equalizer. A must where 
greater base and treble re- 
sponse is desired. Flat posi- 
tion gives maximum high frequent9 response. No wiring 
required -just plug in. With lead and plug. 2}§" x 2" : 2" -Max. depth 4". 
Stock No. PK -60 NET 4.95 

DUAL STYLUS - TRIPLE PLAY 
DIAMOND and 

SAPPHIRE 

LIST $33...9I[ 
Replocenent for All G.E. 

RPx 050 TriolePlay Co- fridoee! 
Stock No. PC -29 Net 11.95 

,,,en a 
TIMER -SWITCH SALE 

Automatically turns on radios, te)erision 
sets, toasters, coffeemakers, etc. -at any 
pre -set time within 12 hour period; also 
tells time. Built -in single -pole switch 
handles up to 15 amps, 115 volt. Re- 
quires 31/ =" diameter round hole. Cepth 
behind dial face 21/4". Shpg. WL lye 
lbs. MS -62, for II0V /60 Cy AC 3.95 

Top Quality CRYSTAL MIKE 

$515 -52 db o.tpat 1.1,10 

Reset 30 - 10.000 cps 
10 ft. cable sold Mandl sad laster- 
connector leckias base 

A really fine microphone by a manufac- 
turer known the world over. l'se for 
amateur broadcasting, public address and 
home recording. Can be used with floor 
stand. Shpg. Wt. 2% iba. 
PA -21 5.75 

NEVER BEFORE AT THIS PRICE 
IMPORTED DIRECT 

PRISM- COATED 
LENSES 

BINOCULARS 
ALL -METAL CC NSTRUCTION 
INDIVIDUAL FOCUS 
COMPLETE WI-H LEATHER 
CASE STRAPS 

F -86, 8x30 with casa Mat 19.95 
F -15, 7 s 35 with cas__.....__.... _ _ Hat 22.50 
F -103, 7 s 50 with case . Hat 24.95 
F-104. 12 s 50 with case Met 3 2.5 0 

JANUARY, 1955 

with order. Add 10% Fed. Ta, 

MINIATURE VOLUME CONTROL 
3/4" DIAMETER 

Only, %" Diameter, overall depth approxi- 
mately .4" including threaded shaft... Ideal 
for miniature radio. hearing aids, etc. 
VC -18 -Range 0- 500,000 audio taper.. 39c 
VC -I9 -Range 0 to I Meg. linear taper 3k 
VC -20 -Range 0 to 3 Meg. audio taper 39c 

In Lots of 10 -53.25 

PRECISION DRAFTING SET 
II Pieces- Fitted Felt -Lined Case 

Made In Germany, of heavy brass. nickel 
plated and polished. Instruments in- 
clude 51/4" Compass with pencil and sen 
points and lengthening bar. 5ye" Di- 
vider. three 3s /a" sidewheel bow dividers 
with needle point. pen point and peaeil 
point. 5" Ruling pen, extra handle for 
pen or pencil, capsule with extra leads. 
Interchangeability of these many parte 
makes this an exceptionally versatile set. 
Your money back -If this set is not 
worth twice our price! 
F -I3 Net 2.75 

E NEWYORK,N.Y. 100SilthIAre.. 

(1l. /J BRONX,NA. 542 E.FardhanRd 

oidt0 NEWARK,N.1 14CentralAve. 

PLAINFIELD,N.1 

BOSTONMASS. 110 Federal St.. 
Include posto3e with order. 

Write 1,, FREE Bargain Pocked Cotalogll 

DEPT. JA 
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Color's bigger than ever! 

AND THE NEW 2ND EDITION OF 

RCA SERVICE COMPANY; 

IS MORE THAN EVER A MUST 

Color television receivers at much 
better prices are due to hit dealers' 
floors any time now. And when color 
television starts moving in volume 

. every technician must be ready 
for this new, different, profitable 
field. There's not a day to lose. Get 
your copy of the brand new 2nd 
edition of PRACTICAL COLOR 
TELEVISION... and get it 
right away! 
Here is the latest practical color 
service information you can get from 
any source. Included in its 86 pages 
are: Principles of Color Television 

. Detailed Circuit Diagrams... 
Operating Instructions ... Antenna 
Requirements ... Test Recommen- 
dations ... and much, much more. 
Time -tested information ... brought 
up to the minute by RCA, pioneer 
in compatible color television. 
$2.00 a copy ... and worth far more 
in future color television profits for 
you! See your RCA Parts and Tube 
Distributor, or mail the coupon 
... today. 

RCA SERVICE COMPANY, INC. 
A Radio Corporation of America Subsidiary 

CAMDEN, NEW JERSEY 

r 
RCA Service Co., Inc. 
Commercial Service Section 
Camden, N. J. 

1P3 
Please send me copies of "Practical 
Color Television" at $2.00 each. 

Check or Money Order for $____ enclosed. 

NAME 

COMPANY 

STREET 

CITY 

L 
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TECHNOTES (Continued) 

ondary of the discriminator transfor- 
mer (inside the transformer can). Its 
outside plate should ge to the low side 
of the coil. If the capacitor is connected 
properly, the trouble can generally be 
eliminated by slightly detuning the 
primary winding. This method is not 
recommended for fringe areas. In such 
areas, try inserting 220 -ohm suppressor 
resistors at the 6AL5 socket, as shown 
in the diagram. -Geo. R. Anglado 

MOTOROLA TV COMBOS 
In some cases, hum may be heard 

from Motorola 17F3 and similar TV 
combination receivers even when the 
TV and radio line switches are turned 
off. This trouble is caused by incorrect 
polarization of the leads from the AM- 
FM chassis to the speaker. It can be 
cured by reversing the leads from the 
speaker pin jacks. 

When reinstalling the radio chassis 
in the cabinet, take care to plug the 
speaker leads in so the ground wire 
from the radio chassis plugs into the 
pin jack connected to terminal 2 on 
the receptacle that receives the speaker 
plug from the TV chassis. Terminal 
2 is the ground connection for the TV 
chassis. E. M. Breckenridge 

MASK CUTTING 
In converting TV receivers for large 

screen tubes it is generally necessary 
to purchase a mask. These are brittle 
and crack easily. With 20 -inch masks 
costing several dollars, spoilage is ex- 
pensive. So if you have to cut down a 
mask to fit a cabinet, here is how it is 
done. 

Several inches can be cut away safely 
in just a few minutes by using a disc 
sander. Mine is installed on a bench 
saw. Cut a disc of wood the size of the 
saw blade and insert a nut and bolt in 
the center to permit attachment in 
place of the rotary saw. Various motor 
shafts will require different mountings. 
Cut a sheet of emery paper the size 
of the wood disc -I generally use coarse 
emery or sandpaper -and glue on. 

I have done this many times and 
never spoiled a mask. Some manufac- 
turers recommend using a plane or file. 
I have tried that and chipped off edges. 
-Jacob Dubinsky 

TUNER ADJUSTMENT 
When servicing TV sets having turret 

or selector- switch type tuners, poor 
picture or sound can often be traced 
to a misadjusted oscillator slug. Appar- 
ently the slug becomes misadjusted due 
to mechanical shock during transit. The 
slug screw is usually located directly 
behind the channel selector knob. 

If the set is of the intercarrier type, 
adjust the slug for best picture and 
minimum buzz; if it is a dual -channel 
type, adjust the slug for best sound. 
In all cases use an insulated alignment 
tool for making the adjustments and 
preset the fine -tuning control to its 
center position. - John Comstock END 

/e1?- 
better merchandise 

that sells! 

I TV VOLTAGE I 

I 
REGULATOR I 

L J 
10 Volt Line Adjustor 

Normal Line Volts 
10 Volts Increase 

300 Watts. Returns full height & width $ 75 10 Volts Decrease 

of picture. Eliminates intermittent sync. LIST 

made better! 

$ 
445 

LIST 

Ì 
UNIVERSALi 

I TV TUBE I 

I BRITENER I 

L J 
Isolation type transformer gives 6.3 V 
for cathode - filament short or 7.8 V 
to increase emission. It's parallel 

It's series It's isolation Its 
electrostatic It's universal. 

made better! 
I HBG 
I HORIZONTAL BAR 

LGENERATOR 
J 

for quick TV set adjustment and alignment! 

For adjustment of vertical linearity and 
height controls 
Accurate positioning of focus coil or 
magnet 
Precise setting of yoke 
Complete with instructions 

$195 
LIST 

made better! 

$189 

LIST 

T 

r -i 
I MODEL "A" I 

BATTERY 

I ELIMINATOR I 

for 105- 125V., 50/60 cycles 
For 1 t/, volt radios with 4 to 6 tubes. 
Gives nearly constant power from 
varying line voltages. Universal 
sockets for all battery plugs. 

Available from electronic parts distributor) 
Illustrated literature upon request 

manufactured by 

eftm wlM COMPANY 

4727 N. DAMEN AVE., CHICCAGO 25, ILL. 

Manufacturers of electronic equipment 
since 1928 

EXPORT: Scheel International, 4237 N. Lincoln, Chicago 13 

RADIO -ELECTRONICS 
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Patents 

LOW-POWER FREQUENCY MODULATOR 

Patent No. 2,678,426 
Robert E. Rawlins, North Hollywood, Calif. 
(Assigned to Lockheed Aircraft Corp.) 

This modulator is suitable for te]emetering, 
radio transmission, or signal generation. It is 
effective at high frequencies without frequency 
multiplication. Its circuits are simple and non- 
critical. 

RI 

The modulating voltage is controlled by Rl. 
Phase -splitter VI contains plate load R2 and a 
cathode load R3. These provide out-of -phase 
voltages, with R3 adjustable. The voltages feed 
the plate and grid of V2, an oscillator. 

V3 

V VRFC 

1 à 

Just Out 

. 

6+ 
e 

In any high -frequency oscillator (like V2), 
the frequency increases with a more positive 
plate voltage or a more negative grid voltage. 
Either of these changes adds to the grid -plate 
potential difference, and reduces the transit 
time between elements. Such voltage variations 
also affect the amplitude of the oscillations. A 
more positive plate voltage increases output, 
while a more negative grid voltage reduces it. 

In this circuit, the plate and grid voltages 
supplied from VI are balanced out by R3. There 
is a definite setting at which the amplitude 
changes are equal and opposite. Thus AM is 
canceled out. At the same time, the voltage 
variations act in the same direction for FM, 
which is strengthened. Thus we have FM with- 
out AM when R3 is correctly set. 

A grounded -grid stage follows the oscillator 
for higher output to the antenna. 

GATING CIRCUIT 
Patent No. 2,685,039 

Alfred D. Scarbrough, Pasadena, and 
Elwood E. Bolles, Los Angeles, Calif. 
(Assigned to Hughes Aircraft Co.) 

This gating circuit has several advantages over 
previous ones. It operates almost instantaneously 
and does not load the signal source. A square - 
wave source provides timing signals. If a pulse 
arrives during the higher level of the square 
wave, that pulse is transmitted. Pulses which 

SUPREME 1955 TV Manual 
AMAZING BARGAIN 

The new 1955 TV manual is the 
scoop of the year. Covers all im- 
portant sets of all makes in one 
giant volume. Your price for this 
mammoth manual is only $3. This 
super -value defies all competition. 
Other volumes at only $3 and $2 
each. Each manual has a whole 
year of service material. Includes 
all data needed for quicker TV re- 
pairs. Practically tells you how to 
find each fault and make the repair. 
More pages, more diagrams, more 

New Edition service data per dollar of cost. Get 
Covers all important 1955 Sets the best for less. Get SUPREME. 

TELEVISION SERVICING COURSE 
Let this new course help you in TV servicing. 

Amazing bargain, complete, only $3, full price for 
all lessons. Giant in size, mammoth In scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 

short -cuts, UHF, alignment facts, hints, t t antenna problems, trouble -shooting, test 
equipment, picture analysis. Special, only 

Newest RADIO DIAGRAMS 
Here L your complete source of all 

needed RADIO diagrams and service data. 
Covers everything from most recent radios 
to pre -war old -timers; home radios, auto 
sets, combinations, changers, and port- 
ables. Sensational values. Still sold at 
pre-Korean prices. Only $2 for most vol- 
umes. Every Radio manual contains large 
schematics, all needed alignment facts, 
palls lists, voltage values, trimmers, dial 
stringing, and helpful service hints. All 
mlunies are large in size, 81/2:1l inches, 
about 192 pages. See coupon at right for a 
complete list of these low -priced manuals, 

Supreme Publications 
Sold by All Leading Parts Jobbers 

JANUARY, 1955 

COVERS ALL POPULAR SETS 
Supreme TV manuals have all needed 

service material on every popular TV set 
of every important manufacturer. Here is 
helpful, practical, factory- prepared data 
that will really make TV servicing and 
adjustment easy for you. Benefit and 
save with these amazing values in service 
manuals. These giant TV manuals have 
complete circuits, alignment facts, test 
patterns, response curves, service hints, 
all recommended changes, voltage charts, 
waveforms, and many double -page dia- 
gram blueprints. Here is your TV service 
material to help you do more expert work 
quicker; and priced at only $3 and $2 per 
manual covering a full year of material. 
Be ready to repair any model by having 
in your shop all nine TV volumes listed 
in coupon below. Or try the new 1955 TV manual to see what an amazing bargain 
you get for only $3. Send trial coupon for 
prompt shipment, or ask your jobber. 

The repair of any tele- 
vision set is really simple 
with Supreme TV service 
manuals. Every set is cov- 
ered in a practical manner 
that will simplify trouble - 
shooting and repair. This is 
the help you need to find 
toughest faults in a jiffy. 
Each $3 TV volume covers 
a whole year of service ma- 
terial. New Television Serv- 
icing Course will aid you 
in learning TV. lie wise, 
buy Supreme Manuals only 
once each year instead of 
spending dollars every week 
for not needed data. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS 1760 Balsam, Highland Park, ILL. 

Rush today Radio manuals checked ® at left 
and TV manuals below. Satisfaction guaranteed. 

New 1955 Television Manual, $3. 1954 TV, $3. 
1953 TV Manual, $3. UHF Manual, $1.50 
1952 Television Manual, $3. 1951 TV, $3. 
1950 Television Manual, $3. 1949 TV, $3. 
1948 TV, $3. 194z TV & FM, only $2. 
Television Servicing Course, complete, only ..$3. 

I am enclosing $ Send postpaid. 

Radio Diagram Manuals 
Most -Often Needed Renes 

(See Tull desariptilon at left.) 
1954 Radio Manual, $2.50 
1953 Diagrams 
1952 Radio EACH 
1951 Diagrams 
1950 Manual $2.50 
1949 Radio 
194e ;l PRICED 
1947 I` AT ONLY 
1946 z 
1942 i Y$ 
1941 e 0 194 
1939 s EACH 
1926 -1938 Manual, $2.50 
Master INDEX only 25$ 

Send C.O.D. I am enclosing $ 

Name: 

Address: 

deposit. 
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GREATEST TUBE BUYS 
EVERY TUBE GUARANTEED A FULL YEAR 

Branded -Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed 

JOBBERS! DISTRIBUTORS! We have a Wonderful Deal For You. Write -Wire- Phone! 

082 
0A3 /1/R75 

5.87 
oA4G .60 
082 .74 
0B3/VR9O .90 
0C3 VR1OS.95 
003/VR1SO.85 
OZ4 .59 
1A4P . __ .35 
lASGT .40 
IA7GT . .45 
IA85 .38 
1B3GT . .67 
1C5GT .40 
1C7G .37 
1D7GT .75 
1E7GT .35 
IF4 .40 
1FSG .44 
1H4G .40 
1H5GT .38 
1J6G .59 
1L4 .45 
11.6 

.45 

1LA4 .59 
ILA6 .75 
1LB4 .77 
1LC5 . .59 
1LC6 .75 
11.05 .49 
1LE3 .75 
11.05 . .75 
1LH4 .75 
1LN5 .55 
1NSGT .61 
1P5GT .56 
1Q5GT .55 
1R4 .81 
1R5 .47 
154 .55 
155 .40 
1566 .48 
1T4 .46 

IU4 .46 
lUS .40 
1X2 .55 
2A3 .90 
2A5 .49 
2A6 .49 
2A7 .60 
287 .62 
2X2 .39 
2X2A 1.14 
3A4 .44 
365 .90 
3A8GT .59 
3B7 .39 
306 .38 
3L .71 
3Q44 . .48 
3Q5GT .48 
354 .46 
3V4 .50 
4T4 1.25 
SU4G _ _ .49 
5V40 .76 
5%3G _..__ .38 
5Z3 .33 
6A6 . .45 
6A7 .80 
6A8 . .65 
6884 42 
6AB7 71 
6AC5GT . 95 
6AC7 .68 
6AF4 .89 
6AF6G .._ .75 
6805 .47 
6AG7 .90 
6A H6 .98 
6AK5 .59 
6A L5 .35 
6AQ6 .36 
680707 .68 
6A55 .62 

6AT6 .36 6N7 .95 
6AU6 .40 6Q7 .49 
6AVSGT .. .79 6R7 .49 
6AV6 .36 654 .39 
6AX4GT .. .57 657G .55 
6B7 .93 6567 .40 
668G .___.. .29 65C7 .75 
6886 .38 650707 .. .38 
61387 .55 6SFSGT .. .45 
6BC5 .49 6SF7 .58 
68E6 .37 6507 .40 
6BF5 .69 6SH7 .60 
6BG6G ....1.15 65H7GT .50 
6BH6 .45 65.17 .54 
6BJ6 .41 65107 .39 
6BK7 .89 65L7GT .- .49 
6BL7GT .65 65N7GT .. .48 
6666 .89 6SQ7 .49 
6BQ6GT .. .75 65177 .45 
6E617 .88 65T7 ...... .48 
6C4 .35 6T8 .57 
6C5 .39 6U7G .45 
6C6 .54 6U8 
6CeG .85 6V6 .48 
6CB6 . . .42 6W4GT .41 
6CD6G ....1.05 6W6GT .41 
606 .67 6X4 .35 
6138G ...... .95 6X5 .35 
6E5 ........ .76 6X8 .70 
6F6 .45 7114 .45 
6F7 .90 7A5 .55 
6F8G . .69 7A6 .65 
6G6G --- .63 7A7 .65 
6H6 .49 7AD7 .90 
6J5 .38 7AG7 .55 
616 .50 7A H7 .55 
6J7 .49 784 .44 
6J8G .90 785 .55 
6K6GT ... .39 786 .55 
6107G .38 7C4 .55 
6K8G .64 7C7 .65 
61.6G .99 7E5 .59 
6L6GA . .99 7E6 .40 

7F7 .64 
7F8 .90 
7G7 .80 
767 .80 
71.7 ''' .77 
7N7 .57 
7Q7 ......... Si 
787 .59 
757 .83 
7V7 .87 
7W7 .85 
7X6 .57 
774 .40 

12A6 .49 
12A7 .98 
12AH7GT .85 
12AL5 . .40 
12AT6 ._ .35 
12AT7 . .62 
12AU6 .36 
12AU7 .59 
12AV6 .44 
12AV7 .64 
12AX4GT .55 
128X7 .55 
12AY7 .72 
I2BA6 .47 
126A7 . .59 
12806 .48 
128E6 .45 
12BH7 ,, .65 
12C8 .34 
12F5GT .35 
12116 .4S 
12J5GT .39 
12J7GT .57 
1267 .53 
1268 .55 
12Q7G .57 
1258GT .60 
125A7GT .62 
125C7 . .68 

12SF5 .48 
125F7GT .68 
12507 .70 
125'17 .70 
125.17 .55 
12567GT .49 
125L7GT .49 
125N7GT .50 
1250707_ .53 
12587 .49 
12Z3 .39 
14A4 .65 
14A5 .57 
14A7 .53 
14AF7 .59 
1486 .45 
14B8 .63 
14C5 .80 
14C7 .65 
14E6 .65 
14E7 .80 
14F7 .65 
14FH .90 
14H7 .57 
14N7 .,- .67 
1474 .67 

1913066 1.15 
1978 .75 
22 .40 
25A V SGT_ .80 
2580507 .75 
251.607 .40 
25W4GT .45 
25Z5 .60 
2SZ6GT .45 
26 .42 
27 .37 
321.707 .95 
35C5 .37 
3SL6GT .45 
35W4 .59 
3574 .44 

38ZSGT .59 

37 .35 
39-44 .35 
42 .40 
43 .53 
45Z3 .40 
46 .45 
47 .85 
49 .38 
50L , 6GT,, .81 
S0X6 .62 
507607 __ .57 
56 .47 
57 .53 
58 .56 
7OL7GT 1.00 
71A .52 
76 .42 
77 .53 
78 .43 
81 1.10 
82 .87 
83 .77 
84 .52 
85 .57 
89Y .29 
117L7GT 1.17 
117Z3 .38 
117Z4GT _ .73 
1172607 .70 
2051 .93 
803 2.95 
807 1.45 
814 3.50 
832A 5.95 
866A 1.45 

Our Tubes are of Excellent Quality Because - 
1 tubes c 

in clief many 
Al offered heinre obtmed from Receiver Manufatrers' surplus, various govt. agencies and other 
surplus sour es. Most of these tubes are brand new and the balance is removed from govt. and other equipment. 
WE UNCONDITIONALLY GUARANTEE EVERY TUBE YOU BUY. 

3. Our modern, Completely equipped laboratories check every tube received. You are invited to see this special 
equipment In operation. 
Even though inventories include almost every tube type made over the past 20 years -in quantities of more than a million assorted 

m 
e types -it is impossible to list every type. You are, therefore, urged to include any additional types 

required in your order. 
Minimum Order: $10.00. Terms: 25% with order. balance C.O.D. Please include postage. All prices subject to 
change without notice. 

TRANSAMERICA ELECTRONICS CORP. 
115 LIBERTY ST., NEW YORK 6, NEW YORK 

"Watch that old dame. 
She uses 

a JENSEN NEEDLE." 
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YOU'LL SAVE AT 
"WHOLESALE " 
RECORDING TAPE 

First Quality! Wide Range! 

Wide range, 
plastic base re- 
cording tape. 
1200 ft. on 7" 
reel. $2.15 per reel 

6 or more reels 

$249 

HI -GAIN VHF ANTENNA 
"TEXAS RANGER" 

For Ultra Fringe 
All channels 2 to 13. High 
gain for ultra fringe. Rejects 
co- channel and adjacent 
channel interference. Gain 
is better than stacked conical 
on the low band. equal to or 
better on the high band. 

TV PICTURE TUBE BOOSTER 
Adds new life to 

picture tubes r 90c ea., 6 or more 

f, 
85c ea., 12 or more 

Vu -Brite model C401. For electro- 
1 static magnetic focus tubes. 

Write for FREE "FYI" Bulletin No. 301 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 

PATENTS (Continued) 

arrive during the lower level of the square wave 
are suppressed. The circuit is shown in Fig. 1. 

The amplitude of the square wave alternates 
between El and E2 (Fig. 2). If a positive pulse 
is fed through C during the E2 period, the pulse 
adds to the square wave and the voltage is suffi- 
cient to overcome the bias on Dl. Thus the pulse 
is transmitted. If the pulse coincides with the 

so WAVE 

E2 

El 

o 

E2 

ú 
AT P 

EI 

0 

POS SIGNAL 0 

OUTPUT E2 

_L 

ME y 
Fig.2 

TI 

lower amplitude (El) of the square wave, DL 
remains blocked by battery bias and the gate is 
closed. Diode D2 transmits the square wave to 
point P but it blocks the pulse signal. 

WIDE -RANGE TAPE PLAYBACK 
Patent No. 2,685,618 

Michael Rettinger, Encino, Calif. 
(Assigned to Radio Corp. of America) 

The upper frequency limit of a tape machine is 
determined by the gap width of its playback 
head. For example, at a tape speed of 7.5 inches 
per second, a .0005 -inch gap cannot reproduce a 
frequency of 12,500 cycles. At this speed and 
frequency, a complete cycle is recorded on .0005 
inch of tape, which is equal to the gap width. 
Thus a complete magnetic cycle exists on the 
tape between the pole pieces of the head, and all 
output is cancelled. For any given tape speed and 

50-10,000'4 
ATTENUTOR 

SIGNAL 

TR:TRACK 

T:TAPE 

10,000% 

CROSS OVER 

10)100 -30 000% 

RECORD HEADS PLAYBACK HEAD WITH 
WEDGE -SHAPED GAP 

gap width there is such a null frequency. 
This invention eliminates null frequencies and 

permits a very wide frequency band to be re- 
corded and played back. It uses two tracks on the 
same tape (see diagram). Here the upper track 
has a conventional playback head. The lower 
track uses a playback head with a wedge -shaped 
gap. A crossover network divides and feeds the 
signal as shown. 

The tape travels through the machine at 18 
inches per second, so there is no problem repro- 
ducing up to 10 kc with the 1 -mil gap (upper 
playback head). The lower playback head has a 
gap tapered from 1 to 2 mils. Each part of such 
a gap has a different null frequency. For ex- 
ample, a 1 -mil gap corresponds to a null fre- 
quency of 18 kc, but adjacent frequencies are 
reproduced. A 1.5 -mil gap cannot reproduce 13.5 
kc but passes adjacent frequencies. Therefore, 
the gap as a whole passes all frequencies. 

To compensate for loss in the lower track, an 
attenuator cuts the output from the 1 -mil head. 
Increased gain is provided in the amplifier. The 
result is uniform response from 50 to 30,000 
cycles. END 
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Lowest prices in the industry -Now you can sell 
famous Alliance Tenna -Rotor easier ... step up your volume 
and profits! New, low prices will melt sales resistance. 

Quali?y and style go up...prices down -And there's 
an improvement in Alliance Tenna -Rotor quality that makes 
the new, reduced prices an even better bargain! Technical 
improvements are built into Alliance products -users get the 
benefits of research and progress ... and at lower prices. 

Cooperation does it ... thanks to The splendid coopers -ion 
of dealers and distributors the demand keeps climbing - 
and Alliance Manufacturing Co. has been able to step up 
production and the economies that result are passed along 
in these sharp price reductions! 

And now -a brand new low -price TENNA- ROTOR! 

K22 
electrically 
operated 

Alliance Tenna- Retor. 

Price $2435 

Model K22 -New, lowest priced rotator or the market! This 
new economy styled champion features finger tip control - 
sells on sight -is undoubtedly the biggest value in the industry! 

The Alliance line keeps pace with the coming changes in 
television and electronics. Alliance TV aids are styled 
right -built to last! They include three UHF Converters - 
Boosters -three Alliance Tenna-Rotors - the new Triceptor 
line of antennas. Add to this the Alliance radio -controlled 
Lift -A -Dor ... electrically operated garage door opener; 
the first low- priced, quality, automatic garage door operator. 

Alliance is in its sixth year of continuous TV advertising! 
ALLIANCE PRODUCTS ARE PRE -SOLD! 

ALLIANCE MANUFACTURING COMPANY Alliance, Ohio 
JANUARY, 1455 163 
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BUY DIRECT... 

SAUE MONEY! 
HI -F1 and 

Binaural units .. 
wired or kits! 

It 1n Imperial - 
IV 12 -tupebe 

iaAM V-FM 

aa"r!.p Tuner Kit 
Band width - 

200 kc Tuned 
RF stage Tun- 
ing Range 88 -108 
me Sensitivity 

5-10 u; v, 20 -30 db 
Iron core tuned I.F. 

disc. trans. 6C66 RF 
amplifier 6AB4 mixer 6AB4 

oscillator 6AU6 111st I.F. ampli - 

fier 5AU6 2nd I.F. amplifier 6AU6 1st 
liimite 6AU6 2nd limiter 5AL5 detector 

6Ce cathode follower output AM tuning 
range 5130-1650 kc 6BA6 RF amplifier 
63E6 converter 68A6 1st I.F. amplifier 
1,34 er 11460 crystal diode detector Tuned 
R= stage Chassis dimensions: 93/4" long. 
5" high 8" W. 

Complete kit of parts including tubes, 53750 
p.ctoria, and schematic diagrams 
F-equerta`y Response (FM) 20 - 

20,000 CPS ± .5 DB 

F-equen:cy Response (AM 20 - 
7,500 CPS -± 3 DB 

NOW . Y.O IFM 
Swaim Kit 
Self-contained 

AC 
3 

Power 
variable 

conderser Tuning 
range as 108 me Band 
width :m lee Sensitivity 
10 miuovolts 20 db Tuned RF 
stage Iron core tuned I.F. -disc. trans. 
GCB6 R.F. amplifier 6AB4 mixer 6AB4 
oscillator (temp. compensated) 6AU6 1st 
I.F. amplifier 6AU6 2nd I.F. amplifier 
6Aí76 let limiter 6AU6 2nd limiter 6A1.5 
defector 6C4 cathode follower output 
X65 selenium rectifier Dimensions 934" 
S" x 5re" 
Complete kit of parts including AC 
paver wooly, tekes, pictorial and$ 50 
schematic Caveats 29 
Friquenp response 20- 20,000 CPS = .5 DB 
Wired Tested extra $5.00 

Vki V-5 AM 

Ne Receiver Kit 
Self -con- 

tained AC 
power supply 

T u n i n g 
range 530- 

1650 kc 6BA6 
RF Amplifier 6BE6 

converter 6BA6 1st 
1. F. amplifier 6AL5 de- 

tector 6C4 cathode follower 
output 4'65 selenium rectifier 

3 sect an variable tond!. Tuned RF stage 
Sen;i_ivity 5 microvolts Iron core tuned 

ails Uhroughout Dimensions 934" x 5" 
x 5 %g^. 

Complete kit of parts, including AC 
power supply, tubes, pictorial and $2450 
sclhemat c diagrams 
Frequency Response 20 -7,500 CPS -!- 3 db 
W red 8. Tested extra $4.25 

FREE CATALOO OFFER 
contre today for free complete Approved catalog! 

ORDER DIRECT FROM 

.APP1«)VE I) 
ELECTRONIC INSTRUMENT CORP. 

SIN BPOaLIwar N(w 'ORM In " V 
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ANTENNA CLIP 
A pair of miniature pin jacks sol- 

dered as shown to the sides of clothes- 
pin type TV antenna connectors will 
simplify connections to chassis with 
plug connectors to the antenna ter- 
minal board on the cover that must 
be removed for servicing. -Bruce A. 
Brown. 

ANT CLIP 

PLASTIC CABINETS 
Cracked and broken plastic radio 

cabinets can be repaired successfully. 
Use sandpaper or steel wool to remove 
gloss along both sides of the break on 
the inside of the cabinet. Wipe off the 
dust and coat the roughened surface 
with plastic or bakelite cement. Regular 
service cement will do but the special 
cements are better. When the first 
coat is about dry, apply a heavier coat 
and cement a strip of cloth on the 
inside of the cabinet to cover the space 
to be filled. 

When the cloth patch has dried, 
prepare wood putty with water accord- 
ing to the directions on the package to 
make a thick workable paste. Add spar 
varnish up to about 10% of the bulk 
of the paste and mix thoroughly. Use 
the paste to fill the cracks and holes. 
Leave a little excess on the surface to 
compensate for shrinkage and final 
rubbing down. While the patch is soft, 
any cracks that have sprung open 
should be held closed by pressure, using 
weights or a few turns of heavy string. 

Let dry overnight or longer. Plane 
off excess or rub down with steel wool 
or sandpaper backed with a pad. Work 
slowly to avoid abrading the outer 
surface of the cabinet. 

If the plastic is black or walnut in 
color, dry powdered lampblack or 
burnt umber pigment can be mixed 
with the putty along with the varnish. 
Or the smoothed patch can be painted 
with tube oil color thinned with japan 
drier. Allow extra drying time when 
lampblack is used. 

Left -over putty can be pressed into 
sheets between paper or pressed into 
paper tubes for future use. The dry 

RECORDING TAPE (Plastic Base) 

40% OFF (NEW) 
1200 ft. plastic tale with plastic reel included. 
Each reel individually boxed. 
Choice of nationally famous top quality brands 
such as: 
Reeves ( ) 3.20; Audio (1251) 3.25; Scotch 
(111 -A) 3.25; Encore 3.25; Irish, Professional 
e'-ade :2111 3.30. 
FREE! A 7.95 tape carrying ease included with 
purchase of 12 new tapes! 

* * * * * * * * * * * * * 
Used Recordin Tape (Plastic Basel 
ATTENTION: Radio 
Stations, electronic 
calenlators, indus- 
trial users: s: We have 
the new i1/ 2 
m(1 m "sound- 
plate." 

sound - plate." "lifetime," 
or "H.O." tapes and 

cwill buy or ex- 
hange your present 

I mil ylar or pinot c tapes. 
* * * * * * * * * * * * 

USED "MYLAR" TAPE (1 Mil) 
(Impact Strength 9 Times Greater Than Plastic Tape) 

1200 ft. (7" reel) 2.59 

1900 It. (7" reel) 3.99 

1.89 for 7" -1200 foot 
.99 for 5" -600 foot 
.59 for 4 "- 300 foot 
.29 for 3" -150 foot 

* 

New empty plastic reels in 
boxes for easy labeling. 3" 
10c; 4" 22c; 5" 24c; 7" 
Professional reel (21/4" hub) 
29c ea. EMPTY BOXES: 
3" 3c; 4 ", 5 ", 7" 5c ea. 

We carry all brands of new tape, 
cordi g blanks, tape recorders. 

etc., at low prices. PLEASE IN- 
CLUDE SUFFICIENT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 

2503 Champlain St. N.W. Washington 9, D. C. 

When answering 

advertisements please mention 

RADIO- ELECTRONICS 

AVE MONEY.. MAKE MONEY.. 

LEARN TV 
the practical way -- 

ASSEMBLE A 

TRANSVISION 

- TV KIT 
Pay as You Wire $ 

WE WILL HELP YOU to start 
learning TV the practical way 

-by assembling a TRANSVISION 
TV KIT in EASY STAGES. For 
only $39 you net PACKAGE #1 
(standard first pkg. for all of our 
kits). This package gives you the 
BASIC CHASSIS and over 450 TV 
COMPONENTS with complete In. 
structions, Drawings, Photos, and 
Service Booklet. When ready, you 
order the next stage (pkg. #2). etc. Low prices make 
your complete kit a terrific buy. 

Down Payment 

Shows 6 Crest TV Kits: 
EXCLUSIVE: Only Transvision TV Nits 
are adaptable to UHF. Ideal for 
FRINGE AREAS. N. Previous Technical 
Knowledge required. Write now! 

TRANS VISIoN 
NEW ROCHELLE, N. Y. - - -s MAIL THIS COUPON TODAY. -_ le 

! Educational Director 
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RE -1 

I I'm enclosing S deposit. Send stondord kit 
PACKAGE al, with oll Instruction Moteriel. 6otence C.O.D.. 

Send FREE copy of your new TV Kit Catalog, 

I Name 

iAddress 

Cih State 

RADIO -ELECTRONICS 
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TRY THIS ONE (Continued) 

product can be turned, drilled and 
worked like hardwood or any plastic. 
A cylinder cast in a short length of 
mailing tube is handy for making 
special end plugs for homemade test 
prods. Saw off a disc of the required 
thickness, drill a hole in the center, 
and then chuck it in an electric drill 
and spin against a wood rasp to turn 
it down to fit. 

An attractive instrument control 
knob with a pointer was made by 
slotting one side of a plastic bottle 
cap and inserting a strip of clear 
plastic with a scored hairline. The 
putty -varnish mixture was used to 
fill the bottle cap and cement in the 
pointer. When the mixture dried, a 
hole was drilled and tapped for a set- 
screw. This custom -built dial pointer r served its particular purpose. -Van 
L. Ferguson 

ION -TRAP INDICATOR 
I use a simple photoelectric light 

meter that works perfectly and elim- 
inates guesswork when adjusting ion - 
trap magnets on TV receivers. A 
mirror is not needed. The beam bender 
is positioned for maximum reading. 

PHOTOVOLTAIC CELLS (4) 

The instrument consists of four in- 
expensive photovoltaic cells and a 50- 
µa d.c. meter or the basic range of a 
20,000- ohms -per -volt voltmeter con- 
nected as shown in the diagram. The 
cells are mounted on a flat bakelite 
strip in a suitable housing that can 
be suspended against the screen by 
the meter leads. (For details on a 
simple mounting arrangement, see 
"Transistorized Commercial Killer" in 
the July, 1954, issue. -Editor) 

The unit is used with the photocell 
suspended against the screen and the 
meter on top of the set with the dial 
facing the rear. Tune the set to a 
vacant channel, advance the brightness 
control for an indication on the meter 
and then adjust the beam bender for 
maximum deflection on the meter. - 
George L. Garvin 

SMALL -PARTS BOX 
Small boxes partitioned into two or 

three sections are handy to have around 
any shop to keep the parts from a TV 
set when you remove it from a cabinet 
or strip the chassis. Sectioning is a 
great advantage because some of the 
screws in the back of a TV set may be 
differently threaded from those in 
other parts of the set, although they 
may look alike. Instead of dumping 
all the parts in one box and then 
having to sort the screws again, it 
saves your time and temper to use the 
divided boxes. -B. W. Welz END 
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D 1aEC1 

A NO 
SASE 

BUTSTI111D111G for HIGH FIDELITY! 

S TUNERS 
and 

,,RE -FAB' RECEIVERS 
AUDIO PRODUCTS CO. 

NOW! . . 

Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., as 
well as the completed sub -assemblies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc., where applicable. All sub- 
assemblies wired, tested and aligned at 
the factory make Collins Pre -Fob Kits easy 
to assemble even without technical knowl- 
edge. The end result is a fine high qual- 
ity, high fidelity instrument at often less 
than half the cost - because you helped 
make it and bought it direct from the 
factory. 

1,11111111011 

$1525 
FMF -3 Tuning Unit 

with AFC $18.75 
The best for FM. The most sensitive 
and most selective type of "front end" 
on the market. 6 to 10 microvolts sen- 
sitivity. Image ratio 500 to 1. 6J6 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift -free. Chassis plate measures 
6V2 "x41/2". In combination with the 
IF -6 amplifier, the highest order of 
sensitivity on FM can be attained. 
Tubes included as well as schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF -3: 21/2 lbs. Dial avail- 
able @ $3.85. 

IF -6 Amplifier 
6 Tubes, Shipping Wgt. 3 lbs. 

9975 

FOR USERS OF COLLINS TUNERS: 

Receive $5.00 credit toward the new 

FMF -3A front end! Mail us your old 
front end with $13.75 and we will send 

you the new, improved FMF -3A with 
AFC, or, remit the full amoi..nt of 
$18.75 and when we receive your old 
unit in return a check will be mailed 
you for $5.00. 

AM -4 Tuning Unit $2450 
Tops in AM svperhet performance! A 
3 -gang tuning condenser gives 3 tuned 
stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme- 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector.. Draws 30 ma @ 220 volts. 
Mounts on a chassis plate measuring 
4 "x7 % ". Shipping weight 21/2 lbs. 
Dial available at $3.85. 

with AFC 
Ce1Fm AW.. e.oJUCn Co .. . , 

c.u;.. Paths .- 

FM Tuner Kit $55 
with AFC $58.50 

The FM -11 tuner is available in kit form with the 

IF Amplifier mounted in the chassis, wired and 

tested by us. You mount the completed RF Tuning 
Unit and power supply, then after some simple 
wiring, it's all set to operate. 11 tubes: 6J6 RF 

amp, 6AG5 converter, 6C4 oscillator, 6BÁ6 1st IF, 

(2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6A15 

discriminator, 6AL7 -GT double tuning eye, 5Y3 -GT 

rectifier. Sensitivity 6 to 10 microvolts, less than 
1/2 of 1% distortion, 20 to 20,000 cycle response 

with 2DB variation. Chassis dimensions: 12'/2" 
wide, 8" deep, 7" high. Illustrated manual sup- 
plied. Shipping weight 14 lbs. 

FM /AM Tuner Kit $1 50 
with AFC $81.00 

The original 15 tube deluxe FM /AM pre -fab kit 
redesigned on o' smaller chassis. The tuner now 
measures 14" wide by 12" deep by 71/2" high. 
This attractive new front and dial assembly opens 
up new applications where space is at a premium. 
Kit includes everything necessary to put it into 
operation -punched chassis, tubes, wired and 
aligned components, power supply, hardware, etc. 
Kit comprises FMF -3 tuning unit, IF -6 amplifier, 
AM -4 AM tuning unit, magic 
eye assembly and complete 
instructions. All tubes included. 
Shipping weight 19 lbs. 

I le Collins A.die Products Co. Inc. RE.1 
P.O. Bois 3611, W.. C.ld, N. 1, 
Tel. W E.Meld 2.4190 

FM Tuner Kit FM /AM Tuner Kit FMF -3 Tuning Unit 
with AFC with AFC with AFC 

IF -6 Amplifier AM -4 Tuning Unit 
NAME 

A000ISS ....... - -- 

MAIL 
COUPON 

TODA Y 

CITY..........., -... STATE 

Amount for Kit S ....._ Sou weights, odd shipping sett S.......- 

Twat amount enclosed S eh,.. Mo.'', o e . 

WHEN YOU THINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS 
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STEP INTO 

BIGGER 
BUSINESS 

adion 
FIELD STRENGTH METER 

raf 

Model FSM 5000 Only $9750 
less batteries 

BATTERY OPERATED -FOR VHF -UHF 

Put yourself ahead of the "cut- and -try" 
boys. No guessing whether the antenna 
or receiver is at fault. Save time, money. 

On new installations you KNOW 
which antenna location is best before 
proceeding. A Radion Meter builds 
customer confidence, often pays for 
itself in two months time. 

Beautifully designed, easy to use. All 
TV channels 2 to 83 and FM band. 
Weighs only 16 lbs. with standard 
batteries. Absolute readings in micro- 
volts. Monitoring jack for audio. Size 
11 x 8112 x 6 in. Ask your distributor 
or write direct for specifications. 

No guesswork Quickly locate cause 
in your methods. of weak signals. 
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RADION CORPORATION 
Dept. J, 1130 W. Wisconsin Ave. 

Chicago 14, III. 

radio. - electronic 

Circuits 

1 -TUBE DEFLECTION CIRCUIT 
fed into the grid through the hold 
control that varies the frequency by 
changing the R -C of the grid circuit. 

Negative -going sync pulses are 
tapped off the plate of the sync sep- 
arator and fed through a differentiat- 
ing network (R1- C1 -R2) to the oscil- 
lator grid. 

The Ace Astra model 553 TV re- 
ceiver (British) uses a novel 1 -tube 
horizontal sweep generator and output 
circuit designed around a 6CD6 -G. 
The circuit operates as a blocking 
oscillator. The feedback voltage needed 
to sustain oscillation is tapped off a 
section of the flyback transformer and 

SYNC SEP 

6CD6-G 

IOW 

RI I00K R2 

5+ 

IDTH 
8+ 

BOOSTED B+ 

STAGGER -TUNED I.F.'S 
tuned system with any number of 
stages. (For American vestigial -side- 
band transmission, center the diagram 
on the center of the i.f. passband in- 
stead of the carrier.) 

Knowing the carrier frequency and 
the number of stages to be used in the 
i.f. strip, the first step is to determine 
the desired over -all bandwidth at 3 -db 
points. Draw a baseline with linear 
calibrations 0.5 mc or less apart with 
the ends representing the 3 -db points. 
(Assuming that bandwidth is 5 , mc, a 

5 -inch line is a convenient length. 
Divide it into 10 equal parts with each 
division representing 0.5 mc.) Use the 
base line as a diameter and draw a 
semicircle. Now, divide the arc into 
a number of equal parts -one more 
than the number . of stages in the am- 
plifier strip. For example, a 4 -stage 
amplifier has five tuned circuits -one 
input, three interstage and one output 

Modern TV receivers often use 
stagger -tuned i.f. circuits because they 
develop more gain than an equal num- 
ber of mutually coupled (double- tuned) 
stages adjusted for the same band- 
width. Another advantage of the 
stagger -tuned system is that its align- 
ment is simpler. It is possible to obtain 
the desired over -all i:f. response by 
connecting a signal generator to the 
input of each stage in turn and adjust- 
ing the tuning slug for maximum 
response at the correct frequency. 

When designing stagger -tuned i.f. 
circuits, the average constructor finds 
it hard to determine the resonant fre- 
quencies and bandwidth of the tuned 
circuits to get the desired gain and 
over -all bandwidth. In Data and Cir- 
cuits of Television Receiver Valves. 
(Philips Technical Library), J. Jager 
introduces a novel and simple method 
of determining the resonant frequen- 
cies and stage bandwidths for a stagger- 

13=4MC B=5MC 
F=19.5MC F°2IMC 

&1.6MC 
F-18.6MC 

&4MC 
F=225MC 

13.1.6 MC 

F=23.4MC 

18.5 19 19.5 

B BANDWIDTH 

20 20.5 21 21.5 22 
FREQ-MC 

a 

225 23 23.5 
18.5 19 19.5 20 

13: BANDWIDTH 

8=4.6MC 
F=20.05MC 

20.5 21 21.5 22 22.5 23 23.5 
FRED -MC 

6 
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RADIO -ELECTRONIC CIRCUITS (Continued) 
-so the arc of the design diagram 
must have five parts. Draw a perpen- 
dicular line from the center of each 
part of the arc to the base line. The 
length of each perpendicular equals 
half the bandwidth B of that circuit; 
the point of intersection with the base 
line gives the center frequency. 

The diagram at a gives the fre- 
quencies and circuit bandwidths for 
a 4 -stage amplifier with a 21 -mc carrier 
frequency. Diagram b gives the same 
data for a 3 -stage amplifier. Note that 
in a stagger -tuned system there is a 
circuit tuned to the carrier frequency 
only when the system has an even 
number of stages. 

This data was taken from the appli- 
cation notes on the EF80 (RETMA 
equivalent is 6BX6) appearing in the 
reference mentioned previously. The 
notes also contain complete data for 
determining the desired circuit Q and 
the method of obtaining it. 

TAPE RECORDER SWITCH 
This photoelectric switch was de- 

veloped as an automatic shut -off switch 
for a tape recorder. Its operation is 
based on a light beam shining across 
the tape path onto a photoelectric túbe. 
When the tape is running through the 
machine, the light is blocked off and 
plate relay RY1 is released. The cir- 
cuit is conventional except that the 
117 -volt power relay is wired so it 
locks in when its coil is energized 
momentarily by closing S1 to start the 
recorder. The power relay remains 
closed and the recorder operates as 
long as the plate relay is released (the 
light path is blocked off by the tape). 

05V 

RYI 51( 

6SJ7 

The control circuit obtains power 
from a half -wave type power trans- 
former (a Stancor PS -8415) but can 
take its power -100 --150 volts at about 
10 ma -from any radio or amplifier 
operated with the recorder. The plate - 
circuit relay is a Potter & Brumfield 
LM -5 with a 5,000 -ohm coil. A 923 
phototube was used because it was 
readily available. Other types can be 
substituted. A miniature 3S4 or a 
3Q5 -GT can be substituted for the 
6SJ7 or 6SH7 shown by changing the 
filament supply to 3 volts. 

The only controls needed are the 
push- button switch and the switch for 
the light source. These can be mounted 
on the tape chassis and the rest of the 
circuit tucked away in an unused corner 
of the cabinet. -Russ Sherwin END 

JANUARY, 1955 

YOU CAN BUILD A Professional 
HIGH FIDELITY SOUND SYSTEM 

WITH 

TECH - MASTER 
AMPLIFIER and :1- 
PREAMPLIFIER 

The finest components obtairable are 
easily assembled by following the complete 
stey -by -step pictorial diagrams. 

Your home assembled Tech -Master Ampli- 
fier and Pre -Amplifier kits will )e of the 
highest professional quality with a fre- 
quency range of 8 to 100,000 cps at less 
than 1/4% distortion for normal listening 
levels. 

At All Lending Rodio Parts Jcbbers 
and Sound Dealers 

D 
Literature Upon Request 

TECH -MASTER COFPDRATION 
75 Front Street, Brookl}n 1, N. Y. 

NEW EICO PROBES" 
SCOPE PROBES 

SCOPE DEMODULATOR PROBE 

KIT $3.75 WIRED $5.75 

LOW CAPACITY PROBE 

KIT $3.75 WIRED $5.75 

DIRECT PROBE 

KIT $2.75 WIRED $3.95 

VTVM PROBES 
VTVM RF PROBES 

KIT $3.75 WIRED $4.95 

PEAK -TO -PEAK PROBES 

KIT $4.95 WIRED $6.95 

Sensational High Voltage Probe 

Model HVP -2 ... ONLY $4.95 
054 Extends range or VTVM & VOMs to 30 KV 

'Pot. pend. 

Write for FREE Coto op CP -1 

i' f/CO17 
ELECTRONIC INSTRUMENT CO., INC. 
84 Withers Street Brooklyn 1I. N. Y. 

DELUXE UL' WILLIAMSON TYPE 
20 WATT AMPLIFIER KIT: Famous Williamson 
circuit with modifications for increased, undis- 
torted power output. Uses famous -make, spe- 
cially wound, quality output transformer. All 
sockets, terminal strips and connectors are 
riveted to chassis, ready for wiring. 

$49.95 MODEL TM 15A . . Net Price: 7 7J 
'Ultra linear operation through use of 
screen -tapped primary output transformer 

DELUXE 4- C4ANNEL PREAMPLIFIER -EQUALIZER 
KIT with CATNO)E FOLLOWER OUTPUT. 

Provides complete equalization for virtually all 
recording ctaracteristics now employed. Input 
channels for radio o TV tuner, crystal or mag- 
netic pickup, tape recorder or other signal 
sources. Independent bass and treble boost 
and attenuation controls. Cathode follower out- 
put permits remote control operation without 
high frequency loss. 

9.95 MODEL TM ISP .Net Price: 7 95 

with Built -In Microphone 
and Playback Facilities 

Available for the first time, a really secret and 
dependable tape recorder for your investigative 
work with full assurance of catching every word 
and whisper. Specifically designed for all forms 
of fool -proof sure -fire investigative work. 
Completely self -contained, operates anywhere! 

Briefcase ingeniously camouflaged to open, 
without disclosing recorder in operation. In -built 
super -sensitive microphone plus new circuits 
record all sounds from a whisper to a roar. 
Picks up whispers et a distance of 12 feet and 
ordinary speech at 100 feet. Secret latch switch 
operates recorder. Provides It hours of unin- 
terrupted recording time. Built -in headphone 
playback. Tapes also play back on any 1' /s 

ips recorder. 

Available to all legitimate commercial, profes- 
sional, industrial, municipal, state and federal 
investigative agencies. 

SPECIAL IN TRODUCTORYOFFER 
Limited for sixty subject $225U0 increase afterwards without notice. LL 

AMPLIFIER CORP. of AMERICA 
398 Broadway, N. Y. 13, N. Y. 
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RES Ol 

Twin Action 

7 7\ 
`-%1%>-$2" FILTA= hst 

COUPLERS 
l COUPLER DOES 2 JOBS 

SUPEREX brings you greater value . 

more for your money by combining 2 

necessary items for all homes with two 
TV sets. 2 -set coupler eliminates second 
antenna . built -in Hi -pass filter in- 
sures perfect reception for BOTH sets. 

HARD HITTING DISPLAY CARD 
WORKS FOR YOU: order the smart 
Superes Filta- Coupler today ... order in 
quantity! 

AND be sure you are well stocked 
with these fast moving Suprex 
winners too! 

aGI 
IJOIP 

a Grayburne FERRI -LOOPSTICK 
World's most sensitive, compact. fficíent 
small radio 75c antenna 

b Grayburne VARI -LOOPSTICK 
Same as Ferri- Loopstick with variable 
micrometer 1 
adjustment 1 00 
Over 50,000,000 small radios are prospects for 
Loopsticks. Replaces inefficient loop antennas . 

pulls in stations strong and clear. Customers rave 
over performance ... you'll rave over profits. 

DON'T ACCEPT IMITATIONS! Ask for the 
Ferri- Loopstick and Vari- Loopsfick by name. 

0" °OM'r successor to Grayburne 

.állper 23 Atherton St., Yonkers, N. Y. 

168 

TUNER FOR ALL -WAVE SET 

I want to construct an all -wave re- 
ceiver that uses commercial coils to 
cover the range from 540 kc to about 
30 mc. Oscillator coils for this range 
are designed for intermediate fre- 
quencies around 450 kc. I want to use 
an i.f. around 1500 kc to minimize 
image interference on the shortwave 
bands. -H.T.H., St. Louis, Mo. 

The J. W. Miller Co. has a series of 
shortwave oscillator coils for 1500 -kc 
i.f.'s and tuning ranges of 3.75 to 11, 
8.5 to 23 and 12 to 36 mc. Modifying 
existing coils designed for 450 -kc i.f.'s 
for 1500 -lee operation is difficult and 
tracking is likely to suffer. The selec- 
tivity of a 1500 -kc i.f. stage is not as 
good and the gain probably will not 
be as high as at 456 kc. For this 
reason we suggest an arrangement 
similar to that shown in the diagram. 
The set operates as a conventional 
superhet with a 456 -kc i.f. in the first 
two ranges covering from 540 kc to 
4.5 mc and as a double- conversion cir- 

TO ANT 

CAR RF 

PLATE 

i ANT OR RF COILS 

535KC-I.5MC 

(A) i 6BE6 
t MIXER 

154.5MC 7 6 

TO 0+ 
OR AND 

cuit on the 3.75 -11- and 12.5 -36 -mc 
ranges. The gap in the tuning range 
between 11 and 12.5 mc will not be 
noticed in most instances. 

The diagram shows a 6BE6 mixer, 
6C4 oscillator, 6BE6 second converter 
and 6BD6 first i.f. amplifier. On the 
first two ranges the incoming signal - 
either direct from the antenna or from 
an r.f. amplifier -is converted to 456 
kc in the plate circuit of the mixer 
and then fed to the grid of the i.f. 
amplifier. On the two higher ranges 
the mixer converts the incoming signal 
to 1500 kc and feeds it into the second 
converter. 

The oscillator coils are Miller types 
A- 727 -C, B- 727 -C, C -727 -W and E- 
727-W. Suffix C indicates oscillator 
coils designed for 455 -kc i.f.'s and W 
indicates 1500 -kc i.f.'s. Antenna and 
r.f. coils for each range have the same 
prefix letter and number with the 
suffixes A and RF substituted for 
antenna and r.f. coils, respectively. 

. I FT 456KC 

-0 ft) 

IF AMPL WT 456KC 102ND 

613865 

L.._ 

a 
1` 

6 % 

IOOrt 
1N11 

1 20n AI B+ AVC 

4F56NC 

AMPL 

6BE6 
2ND CANV 

WT 
45665 

AVC 

15K B+ 

I 

y 

200ppf 
)1 

o 1 

o 

--o 
-0 

*3'/. TOLERANCE OR BETTER 

RF 8 05C TRIMMERS 3-40ppf UNLESS NOTED 

MAIN TUNING 365ppf PER SECTION 

The oscillator coil for the second con- 
verter is a universal broadcast type 
such as the Miller 71 -OSC or equivalent. 

Plan the tuner layout for the shortest 
possible leads to the bandswitch. Shield 
the coils to minimize suck -out and 
simplify switching. 

RADIO -ELECTRONICS 
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QUESTION BOX (Continued) 

OLD -BAND FM RADIO 
I want to convert a Pilot T -301 AM- 

FM receiver so the FM section covers 
the 88- 108 -mc band instead of the 40- 
50-mc band. Is there an inexpensive 
way of doing this without rebuilding 
the FM front end and i.f. circuits? 
-R. A. R., Philadelphia, Po. 

Many readers have had good results 

LI 

TO FM 

ANT 

88-108MC 1 3 A 40-5OMC 

L4 

TO 

ON RCVR 

with this inexpensive tubeless con- 
verter (see diagram) connected be- 
tween a good FM (88- 108 -mcl antenna 
and the antenna posts of their old FM 
receiver. 

Response to our query on continuing the Ques- 
tion Box has swamped our staff with questions. 
If you don't get your answer in a month or so, 
don't worry -we'll get to it in time. Incident. 
ally, the Question Box will continue. 

All coils are self -supporting and are 
space -wound with an inside diameter 
of 7/16 inch. Ll is two turns of No. 
18 insulated hookup wire interwound 
with L2. L2 is three turns of No. 10 
solid enameled wire. L3 is 10 turns 
of No. 10 solid enameled wire and L4 
three turns of No. 18 hookup wire 
interwound with it. The tuning capac- 
itors are small air trimmers with a 
maximum capacitance of about 35 µµf. 
L2 tunes to the new signal frequency 
and L3 tunes to a frequency in the 
40 -50 -mc band. 

SURE -FIRE OSCILLATOR 
I ano a Novice radio amateur with 

only a few months of experience with 
transmitter circuits. Please print the 
circuit of a crystal oscillator that I 
call use to drive an 807 directly on 80, 
40 and 15 meters. I want to use funda- 
mental crystals. M. W. F., Central 
Islip, N. Y. 

This circuit, recommended by Peter- 
sen Radio Co., should provide sufficient 

output to drive your final. 
The inductor in the plate tank circuit 

must be tuned to the desired output 
frequency. The output may be at the 
fundamental or the second, third or 
fourth harmonic. You can use standard 
25 -watt coils in the oscillator plate 
circuit. The oscillator supply voltage 
should be 390 for best results. END 

JANUARY, 1955 

For QUALITY - PERFORMANCE - DEPENDABILITY 

70% ía 90% 
Same Day Service 

OFF 
All Tubes Individually Boxed 
300 Types Always in Stock 

Type Price Type Price Type Price Type Price Type Price Type Price 
0A2 .74 5J6 .64 6877 .90 7M .59 128H7 .63 32L7 .89 
0A4 .68 5T4 .79 6C4 .40 7M .69 12877 .65 35 .58 
0B2 .81 5Ú4G .55 6C5 .39 7A7 .69 2BZ7 .65 35A5 .58 
0C3 .72 5U8 .75 6C6 .58 7A8 .68 2C8M .24 3585 .52 
OD3 .70 5W4GT .50 6CB6 .54 7A D7 .79 2H6 .56 35C5 .51 
OZ4M .65 5Y3GT .37 6CD6 1.11 7AF7 .53 2J5 .42 35L6GT .51 
IAS .49 5Y4 .51 6CF6 .64 7AG7 .69 2J7 .49 35 W4 .47 
JA7GT .47 5Z3 .45 6CS6 .51 7AH7 .79 2K8 .59 35Y4 .54 
1AX2 .62 6A6 .51 6D6 .59 7B4 .44 2Q7 .59 35Z3 .59 
1B3GT . .73 6A7 .69 6E5 .48 7B5 .45 2S8GT .62 35Z4 .47 
ICS .43 6AB4 .44 6F5GT .39 7B6 .69 2SA7GT .65 35ZSGT .47 
I E7 .29 6AC5 .69 6F6 .59 7B7 .49 2SC7M .63 36 .39 
IG6 .24 6AC7M .86 6G6 .42 7C4 .59 25 F5 .50 45 .55 
I H4 .30 6A F4 .90 6H6GT .41 7C5 .69 2SG7 .51 45 (Spec) .27 1H5GT .49 6AG5 .56 6J5GT .43 7C6 .59 2SJ7M .67 45Z5 .49 
1L4 .46 6AG7M .99 6J6 .52 7E5 .59 12SK7GT .63 46 .69 
ILA4 .59 6ÁH4 .57 6J7 .43 786 .30 125L7GT .57 50A5 .55 1LA6 .69 6AH6 .73 6K5 .47 7E7 .59 125N7GT .52 50B5 .52 
LB4 .69 6AJ5 .65 6K6GT .45 7F7 .79 12SQ7GT .56 SOCS .51 
LC5 .59 6AK5 .55 6K7 .44 7F8 .79 I2SR7M .49 50L6GT .61 
LC6 .79 6ÁK6 .59 61.6 .64 7G7 .89 12V6GT .46 50X6 .49 
LDS .59 6AC5 .42 6L7M .68 7H7 .59 12X4 .38 50Y6 .49 
LE3 .59 6AM8 .78 6N7M .63 7J7 .79 14A4 .69 50Y7 .50 
LG5 .69 6A95 .50 697 .45 7K7 .69 14A5 .59 55 .49 1LH4 .69 6AQ6 .37 6R7 .69 7L7 .59 14A7 .63 56 .49 

1LN5 .59 6ÁQ7 .70 6S4 .48 7N7 .69 14AF7 .59 57 .58 1N5GT .67 6AR5 .45 657M .79 797 .66 1486 .63 58 .60 
1 P5GT .57 6AS5 .50 6578 1.90 7R7 .89 488 .63 70L7 .97 IQ5GT .58 6AS6 1.49 6S8GT 53 7S7 .79 4C5 .79 75 .49 
1R5 .62 6AT6 .41 6SA7GT .55 7V7 .89 4C7 .79 76 .44 
1S4 .59 6AU4GT .68 6SD7GT Al 7X6 .54 4E6 .75 77 .57 
155 .51 6AU5GT .82 6SF5GT .46 7X7 .70 4E7 .88 78 .47 
1T4 .58 6A U6 .46 6SG7GT .41 7Y4 .69 4F7 .65 80 .43 
ITS .59 6AV5GT .83 6SH7GT .49 7Z4 .59 4F8 .69 83V .68 
1U4 .57 6AV6 .40 6SJ7GT 41 I2A6 .54 4H7 .59 84/6Z4 .46 
1115 .50 6AX4GT .65 6SK7GT .53 I2A8GT .61 4J7 .30 85 .59 
IV .43 684 .54 651.7GT .48 12AL5 .37 4N7 .84 I17L7 .99 
1X2A .63 68A6 .49 6SNIGT .59 12AQ5 .52 1487 .79 I17P7 .99 
2A3 .30 6BA7 .57 6597GT .46 12AT6 .41 1457 .89 117Z3 .37 2W3 .38 6BC5 .54 65R7GT .45 12AT7 .72 14W7 .30 11726 .69 
2X2 .49 6BD5 .59 6SS7GT .42 12ÁU6 .46 14X7 .69 807 .99 
3A4 .45 6BD6 .45 6T4 .99 12ÁU7 .60 14Y7 .62 866A 1.39 
3B7 .27 6BE6 .51 6T8 .80 12AV6 .39 19BG6 1.39 1274 .30 
3BC5 .54 6B F5 .41 6U5 .57 12AV7 .73 19T8 69 H I - PO 
3BN6 .74 6B F6 .37 6U6 .59 12AX4 .67 19V8 .79 #567 1.39 3CB6 .54 6BG6G 1.25 6U8 .78 12AX7 .63 24A .39 
306 .27 6BH6 .53 6V6GT .50 12AY7 .69 25AV5GT .83 JAN TUBES 
3E5 .46 6BJ6 .49 6W4GT .47 12AZ7 .59 25BQ6GT .98 1619 .27 
3L F4 .69 68K5 .80 6W6GT .57 1284 .60 25L6GT .51 1626 .27 
3Q4 .48 6BK7 .80 6X4 .37 12BÁ6 .49 25W4GT .59 1629 .27 
3Q5GT .69 6BL7GT .83 6X5GT .37 128A7 .60 25Z5 .66 615 .27 
354 .58 6B N6 .74 6X8 .75 12BD6 .45 25Z6 .49 7193 .27 
3V4 .58 61296GT .98 6Y60 .48 128E6 .51 26 .45 954 .27 
5ÁZ4 .59 6697 .90 7A4 .47 12BF6 .39 27 .39 45 Special .27 

TERMS: 
A 25% deposit must accompany all orders -balance 
C.O.D. All shipments F.O.B. Irvington warehouse. 
ORDERS UNDER $10 -$1.00 HANDLING CHARGE 
. . . Subject to prior sale. 

PLEASE: 
Send full remittance ... allow for 
Wepostage und 

save d0 money! 
Dept. RE -1. 

m 
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Cover 90 
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Phone: Essex 5 -2947 

Rad tel TUBE 
CO. 

'Integrity Our Chief Asset' 

115 COIT ST.; IRVINGTON II, N. J. 

When answering advertisements please mention 
RADIO- ELECTRONICS 

TV GLO-TEST Replaces $279 in TESTING EQUIPMENT 

This sensational new all- purpose tester does the work of equipment cost- 
ing nearly 121 times as much. Recently featured in RADIO- ELECTRONICS 
and other publications, the GLO -TEST has been bought and used enthusi- 
astically by hundreds of TV and Radio. Servicemen, Sound Technicians, 
Amateurs, Experimenters and Electricians. 

More than 50 uses: Pixtube Tester- AC -DC; Measures Voltage to 50 KV; 
Signal Generator; Signal Tracer; Tube Tester; Resistor and Capacitor Meas- 
urements; Checks Distortion, Linearity. Accuracy is comparable to VTVM. 
GLO -TEST complete with test leads and instruction 
booklet, postpaid only $14.50 
Send check or money order. Satisfaction guaranteed. Free literature on 
request. Dealer Inquiries Invited. 

V. A. ENTERPRISES, Dept AA, 1608 E. Rosecrans Blvd., Compton, Calif. FULLY GUARANTEED 
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Just what the-TV Doctor ordered... 

STANCOR 
EXACT REPLACEMENT FLYBACKS 

Whether the "patient" 
is a Crosley, a Muntz, 
an RCA, or any other 
brand, you can be sure 
of a prompt recovery 
when the prescription 
reads "STANCOR" 

4 Patient: CON;014y Super V, 

Stancor A-8241 

New Exact Replace- 
ment Flyback for 
Crosley 157820 and 
Hallicrafters 550251 
List Price $8.10 

FREE -HIGH FIDELITY,Ultra- 
Linear Amplifier Bulletin 
479 describing performance 
and construction of the 24 
watt Stancor- Williamson 
Amplifier, using Stancor 
Ultra- Linear Output Trans- 
former A -8072 ($15.00 net). 
Available from your dis- 
tributor. 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3592 ELSTON AVENUE CHICAGO 18, ILLINOIS 

EXPORT SALES: Reborn Agencies, Inc. 431 Greenwich Street New York 13, N. Y. 

Stancor transformers 

are listed in Photo - 

fad Folders, Counter - 

facts, Radio's Master, 

and File -O- Matic. 

1200 Ft. 7" Reel Finest Plastic Base $ 

5 
5 5 

RECORDING TAPE 3 tor 

`' _ than the 

BuhA "BAKERS D 
liner recording tape on the market 

SATISFACTION 

Nigh Fidelity TaPe COMPLETE 

We honestly 
tell that there is 0° 

YOUR MONEY CHEERFULLY 
REFUNDED!! 

New 
UNCONDITIONALLY 

Plastic Base 

DIA TAPE GUARANTEED 
onEprecision 

coaters and slitters under constant Quality 

is 
CO dispersion of the red oxide 

with a DIO 

tape that is inherently 
smooth 

Control. Superior 
hose. Freq response 

rstron 
adherence 

a 
oxide to 

c Gres with ex 

strong 
o40 

to 15,000. y signal to 
7'ly maximum s 

14 Or. 

tie 
noise 

tow 0*11k distortion 
and m 

------3 torS5.55 . 31ors22 .20 
noiu ratio Oxide wound in. S Pq' 

7" 
5" reels - ..3torS3.82 

13torStS48 

CONCORD 
R4 

Dear O t 54 Vesey St, N. y 20% deposit with C.O.D. O Send new motor* s.00 
NAME CONCORD 

CAEAl001 

ADDACSS 

CITY_ 

170 

ZONE 
SIATE CONCORD - RADIO 54 VESEY ST. NEW YORK 1, N Y Dlgby 91132 

Merchandising and Promotion 
Ward Products Corp., Cleveland, is 

promoting its 8 -Ball automobile aerials 
with the offer of a hole saw, which 

6tr 
- A /moor Z--. 

INN tAY 
re r9beSpéCter, 

will fit any 14 -inch drill, to service 
technicians and distributors who present 
20 end labels from Ward 8 -Ball cartons. 

Astron Corp., East Newark, N. J., 
has streamlined its capacitor line to 
promote sales by minimized duplication 
of types. 

Columbia Wire and Supply Co., Chi- 
cago, has designed a colorful new box 
for packaging its v.h.f.- u.h.f. foam 

polyethylene television transmission 
line. The box makes for easier storing 
and inventory and doubles as an attrac- 
tive display. 

Cornell -Dubilier Electric, South Plain- 
field, N. J., and Radiart Corp., Cleve- 
land, have launched the biggest con- 
sumer promotional campaign in their 
history to promote CDR rotors. TV spot 
announcements, direct mail, point -of- 
purchase displays and newspaper ad- 
vertisements are being used. 

Permoflux Inc., Chicago, devised a 
new Insured Home Trial plan under 
which consumers may try Largo or 
Diminuette speaker systems in their 
homes for 15 days and return them for 
full refund if the system does not meet 

RADIO -ELECTRONICS 
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OPPORTUNITY ADLETS 
Rates -15c per word (including name, 
address and initials). Minimum ad 10 words. 
Cash must accompany all ads except those 
placed by accredited agencies. Discount, 
10% for 12 consecutive issues. Misleading 
or objectionable ads not accepted. Copy for 
March issue must reach us before Jan. 15, 
1955. 

Radio -Electronics 
25 W. Broadway, New York.7, N. Y. 

SPEAKER REPAIRS ON ALL MAKES. 8" & 12" HI -FI 
speakers for sale. Amprite Speaker Service, 70 Vesey SL. 
New York 7, N.Y. 

TEST EQUIPMENT REPAIR -Kit construction. Free in- 
formation. Bigelow Electronics, Pioneer Road, Beulah. 
Michigan. 

"Buy Surplus Radio, Electronic Equipment direct from 
Government. List $1.00. Box 213AK. East Htfd 8, Conn." 

SPEAKER RECONING: Guaranteed workmanship. C &M 
Recone Co., 255 Tioga St., Trenton 9, N.J. 

TUBES-70% to 90% DISCOUNT. Government, manu- 
facturers. jobbers. etc. surplus. Guaranteed 1 year. Free 
catalog on request. Cadillac Trading, Dept.. AA. 231 -07 
Linden Blvd., Jamaica 11, N.Y. 

RADIO DIAGRAMS $1.00. Television $2.00. Give make 
model. Diagram Service, 672 -RE, Hartford 1, Conn. 

HI- FIDELITY BAIIGAINS -Brand new, factory packed. 
Collard 3/532, dual sapphires, 45 spindle -$36.95. GE 
RPX -050 -$3.95. University 6201 Coax. -$38..85. PRE- 
PAID. Tuners, Amplifiers, Speakers, Turntables, Baffles, 
('hangers. etc. ALL LOW PRICED, PREPAID, BRAND 
NEW -WRITE TODAY. FIDELITY UNLIMITED. 
63 -03 39 Ave., Woodside, N.Y. 

TUBES -TV, RADIO, TRANSMITTING. AND SPECIAL 
PURPOSE TYPES BOUGHT, SOLD AND EX- 
('HANGED. Send details to B. N. Gensler W2LNI, 136 
Liberty, N. Y. 6, N. Y. 

TEST EQUIPMENT REPAIRED -New modern lab 
equipped to handle all makes and types of meters and 
testers. Free estimates. Catalogue available. General 
Electronic Dist. Co., 100 Park Place, N.Y. 7. N.Y. 

TOP DOLLAR paid for ART -13s. dynamoters, parts 
racks and all other component parts. Write: Harjo Sales 
Company, 4109 Burbank Blvd., Burbank, Calif. 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Write for free catalogue 

, on net- and used instruments at a savings. Hazelton In- 
strutuent Co., 128 Liberty Street, New York, N. Y. 

TELEVISION SETS $18 up. Jones TV, 1115 Rambler, 
Pottstown, Pa. 

"RADIOBUILDER" Magazine for Experimenters. be- 
ginners. 12 issues $1.50; copy 15c. Unusual Catalog free. 
Laboratories. 328 -B Fuller, Redwood City, California. 

WANTED: AN /APR -4, other "APR. ", "TS ", "IE -", 
ARC -1, ARC -3. ART -13. BC -348, etc. Microwave Equip- 
ment. Everything Surplus. Special tubes. Tec Manuals, 
Lab Quality Equipment, Meters. Fast Action, Fair Treat- 
ment, Top Dollar! Littell, Fairhills Box M. Dayton 9, 
Ohio. 

MATHEMATICS SERVICE, problems solved, calcula- 
tions. computations. Electronics. physics, mathematics. 
Reasonable rates. Mathematics Service, Box 6671, Or- 
lando. Fla. 

BUY WHOLESALE- 25,000 items-Catalog 25c. Mat- 
thews. 1472 -P -3 Broadway, NYC 38. 

SPEAKER RECONTNG: 25 years experience. Michigan 
Speaker Reconing Service, 930 Metropolis, Marine City. 
Michigan. 

ALUMINUM TUBING. Angle and Channel, Plain and 
Perforated Sheet. Willard Radcliff. Fostoria, Ohio. 

Power Transformers Rebuilt: all makes, Victor R32- 
$12.95. Red Across Radio, 924 Metropolis, Marine City, 
Michigan. 

TEST EQUIPMENT BUILT- Speakers recrned -For in- 
formation Write Seim Products, Danvers, Massachusetts. 

TELEVISION RECEIVERS $30 UP. W4API, 1420 South 
Randolph. Arlington 4. Virginia. 
FIFTEEN ASSORTED- Resistors, Condensers, knobs, 
30e. Trowbridge, 312 W. 75th. Chicago 21. 

FOR SALE -"URANIUM DETECTOR" Scintillator and 
Geiger Counter Diagram. Send $1.00 to: Uranium, 13833 
San Antonio. Norwalk. Calif. 
TV Trade -In Sets. Philco- Emerson -GE -Admiral- 
Mntorola -Tele -King- Others. List Available. 10 " -$17, 
12" to 17 " -$20 up. Washtek Service, 1501 Boston Road, 
Bronx. N.Y. DA 3 -9281. 

TV FM ANTENNAS. ALL TYPES INCLUDING LEIF, 
Mounts. accessories. Lowest prices. Wholesale Supply Co.. 
Ltmenhnrg 2. Mass. 

FREE! 

III WEST 

REQUEST PORTFOLIO 200 

TV o tesso,,e ad ports 
co,thte s. 

aI,fe'Yoars dota sheets, 
for the asking! 

ELECTRONICS MFG. CORP 

MERRICK ROAD LYNBROOK, N.Y. 

JANUARY, 955 

TESTED AND PROVEN 

E-Z WAY 
TILT OVER TOWERS 

E -Z Way TV Towers crank up and down. Can 
be easily lowered and the antenna tilted 
over to a height of only six feet above the 
ground and made absolutely hurricane proof! 

CRANKS UP AND DOWN TILTS OVER 

NO GUY WIRES -NO CONCRETE 
NO ROOF DAMAGE 
NO LIGHTNING RISK HURRICANE PROOF 
GREATER DISTANCES -BETTER PICTURES 

The only p- actical free -standing tower is one that can be lowered in case 
of strong winds. E -Z Way Tower is the sturdiest, most unique and versa- 
tile tower in the industry. High -test steel construction. Electric Arc weld- 
ed. Each section completely immersed in Pliotite S -5 (rubber base) alu- 
minum enamel for long- lasting weather resistance. Most economical. 
Easiest to install. Easiest to service and add antennas. Twelve tilt -over 
types from 3C' to 85' VHF heights. Fifteen building -attached crank -up 
types of towers. Each tower specifically designed for a particular use. 

E -Z WAY DEMONSTRATION TRAILER 

One -man operation. Light weight. Saves time and money. Carries 
antenna completely assembled -no guy wires necessary. Five types with 
towers 40' to 85' as low as $149.95 to dealers. o 

DISTRIBUTOR INQUIRIES INVITED 

FOR FREE CATALOGUE AND INFORMATION WRITE: 

E -'Z WAY TOWERS, Inc. 
5901 E. BROADWAY P. 0. BOX 5491 TAMPA, FLORIDA 

1440 pgs. 
Fully catalogs 
Radio -TV- 
Electronic 
parts & 

equipment: 
Tubes, 
Trans- 
mitters, 
Test Eq.lip- 
ment, Comm. 
Receivers, 
Transformers, 
Gapacitars, 
Antennas, 
!Resistors, 
Coils & Relays, 
Recording & 
SA Systems, 
9ardware, 
Tools, etc., etc. 
OFFICIAL BUYING 
GUIDE OF THE 
INDUSTRY 

1440 page MASTER 
for everything in Electronics 

Make rapid selections from one industry- 
wide MASTER CATALOG complete with 
SPECIFICATIONS, ILLUSTRATIONS, 
DESCRIPTIONS, DIAGRAMS, PRICES on 
thousands of Radio -TV- Electronic parts 
and equipment. 

NEW! 1955 BUYING GUIDE 
List 56.50 

As $ 
195 

Over 85.000 Fully indexed 
items low 8' /s" x II" 

as Over 8,500 
illus. Weighs 6 Ms_ 

From leadng parts distributors or write to: 

UNITED CATALOG PUBLISHERS, INC. 
110 Lafayette Street, New York 13, N. Y. giLlKK 

n 
1 
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A, 

WHY - , LOOK HIGH 

C -D IS 
THE ONLY COMPLETE LINE 
OF ELECTROLYTICS 
No matter what you need in electrolytic 
capacitors -C -D has it. Every type, shape and 
rating ... all of consistent high quality proven 
by outstanding field performance. C -D 
capacitors are always reliable ... and readily 
available- because Distributors who know, 
carry the complete Cornell -Dubilier line. 

Free! TV Capacitor "Replacement Guide" - 
and C -D Twist Prong Cross Index from your 
C -D Distributor. He's listed in your local 
Classified Telephone Directory. 

C -D's "UP" 
twist 

prong 

There are more C -D capacitors 
in use today than any other make. 

C -D's 
Blue 

Beaver 

CORNELL-DUBILIER EEN CAPACITORS 
B 

PLANTS IN SOUTH PLAINFIELD, N. J.: NEW BEDFORD, WORCESTER AND CAMBRIDGE, 
MASS.; PROVIDENCE AND HOPE VALLEY. R. I.; INDIANAPOLIS, IND.; SANFORD AND 
FUQUAY SPRINGS, N. C. SUBSIDIARY: THE RADIART CORPORATION, CLEVELAND, O 

Important Notice fo 

SUBSCRIBERS 
If you're moving, please don't forget to send us your address as it appears 

on the copy of the magazine, including the numbers shown beside your 

name, as well as your new address. If possible, send us your address label 

which is pasted on the upper left hand corner of the back cover. 

If we receive this information before the 20th of the month, you will con- 

tinue getting the magazine without interruption. 

Your cooperation will be most helpful and greatly appreciated. 
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VIDEO 
TUBES 

ELECTRIC 

COMPANY 

AT WHOLESALE 
* 100% GUARANTEED* 

BRANDED! 

1Á4P.....29 
1A7 .49 

1B3 .59 
1B4P... .79 

106 .29 

1C7 .29 

* SAME DAY SERVICE! 

6BD5.....59 7F8 59 

6ßE6 39 7J7 .59 

6BC5 99 7K7 .59 

68116 .....49 7U5 49 

6BJ6 .49 7Z4 .39 

6BK7 .....69 12ÁL5.....39 
1 E7GT...39 6BL7 69 12AT6.....39 
1F5G.....29 6BN6 99 12AT7.....69 
1H5 49 6806.....79 12AU6.....39 
1L4 .49 6BQ7 ... 19 12AÚ7.....59 
1L6 .59 6BY5G ....59 12AV6.....39 
1 LA6.....39 6BZ7 .79 12AV7.....69 
1 LC5.....39 6C4 .39 12AX7.....59 
1LC6 ....39 6CB6 49 12BA6.... -39 

1N5 49 6CD6 99 12BA7. ... .59 

1R5 .49 6CU6GT .99 12BE6.....39 
1S5 .39 6F6 ..39 12BH7....59 
1T4 .49 6F7 .69 12SÁ7.....49 
1T5GT ...69 6J6 59 125K7.... 49 

1U4 .49 6J8 .79 12SN7.....59 
1U5 .39 6K6 39 12SL7. ... .59 

1X2 .59 6L6 .69 12507.....39 
2A3 .29 6N6 69 14S7 .79 

2A7 .29 654 .39 19BG6.....99 
SAGT ....99 658 ..59 1978 69 

3Q4 49 6SÁ7 .49 25BQ6....79 
3Q5 59 6SD7 49 25L6GT ...39 
3S4 .49 6SK7 .49 25W4GT ..39 
3V4 .49 6SL7 ..59 25Z6 .39 

5U4 .39 6SN7 59 35B5 .39 

5V4 .49 6SQ7 39 35C5 .39 

5Y3 .29 6SR7 .49 35W4.....29 
5Y4 49 678 69 35Z3 .29 

5Z3 .29 6U8 69 35Z5 .29 

6AB4.....39 6V6 .49 35,'51.....29 
6AG5.....49 6W4GT....39 36 .29 

6AJ5.....69 6X4 29 37 29 

6AK5.....69 6X5 29 39, 44.....29 
6AL5.....39 7A4 XXL 39 49 .29 

6A05.....49 7A6 .49 50B5 .49 

6AS5.....49 7A7 49 5005 49 

6AT6.....39 7A8 .49 50L6 .49 

6AÚ6.....39 7AK7 79 75 .29 

6AV6....39 784 .49 76 .29 

6B7 .79 7B5 49 77 .29 

6Bá6 ....49 7B6 49 80 .29 

6BA7 ....59 7B7 .49 117L7GT ..99 
6BC5 .. .49 7F7 .59 11723.....29 

Surprise Package 
of Radio & TV Parts 
3 lbs. of parts in- 
cluding resistors, 
controls. coils, IF 
cans, etc. Easily 
worth $10.00 

x1.95 

FREE! with every order of $211 or more- tan!ous 
'Ostvall" magnetic screw driver kit. Include- all 
lz,s- Philips head. long handles to get in thou 
ight .spots, etc. î .,crettdrivers in all. illay Ite pui- 
.haaed outright. List value $4.89 $1.99 each; 3 for 
5.50. 

MINIMUM ORDER $7.00 

25% deposit with order. Balance COD. It full remit- 
tance is sent. please include postage. Exce,s mono 
will he refunded we have more than 250 types In 
stock at all tin!e,. Order your other needs at similar 
..wings or write for quotations. Quantity usra -RItir 
for special rlisntunB <! 

VIDE 
ELECTRIC 

COMPANY 

79 CLINTON PLACE 
NEWARK, N. J. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


BUSINESS (Continued) 
their requirements or expectations. 

Pyramid Electric, of North Bergen, 

Jack Berman, Pyramid representative, 
and Betty Rice "at work" on rack stand. 

N.J., has designed a two -color display 
rack for its capacitors. The company 
also brought out a new capacitor car- 
ton. 

Tele -Matic Industries, Inc., Brooklyn, 
N. Y., is offering its distributors a coun- 
ter display for its Tele -Pal extension 
speaker for remote control personal TV 
listening. 

James B. Lansing Sound, Inc., Los 
Angeles, is distributing for a nominal 
fee mounted illustrations of early his- 
torical musical instruments to empha- 
size the beauty and craftsmanship of 
their Signature speakers and enclosures. 

Electrovox Co., East Orange, N. J., 
has designed a new 3 -D display for its 
Walco needles. 

Javex, Redlands, Calif., is offering 
distributors a birch and maple shadow- 
box display with the purchase of $50 
worth of Javex merchandise. 

Reeves Soundcraft Corp., New York 
City, has made a 12 -inch easel for its 
Plus 50 magnetic recording tape avail - 
a ble to dealers. 

Recoton Corp., New York City, has 

Calendar of Events 
Symposium of Printed Circuits sponsored 

by RETMA Engineering Department, Janu- 
ary 20 -21, University of Pennsylvania, Phila. 
delphia. 

Audio Fair, Los Angeles, February 11 -13. 
Alexandria Hotel, Los Angeles, Calif. 

Symposium on Design Principles of Tran- 
sistor Circuits sponsored by New York sec 
tion of IRE -Dr. John Linwill, Bell Labs, 
moderator; January B, Engineering Societies 
Building, New York, N. Y., 9:45 A.M. 

designed a counter display for its phono 
needle line. 

Production and Sales 
RETMA reported the production of 

4,733,315 TV sets and 7,042,442 radios 
during the first nine months of 1954 
compared with 5,524,370 TV sets and 
10,149,163 radios for the 1955 period. 
September production of 947,796 TV 

JANUARY, 1955 

creiwkilea 
by lRA \ \IC ID 

I I I I 
I I 

Ni _ N. , i,., 
I 

MAGI -MIX 
ANTENNA 

Couplers 
An extremely efficient 

band pass filter permitting 
the use of a single transmission 

line with the following 
antenna combinations: 

Cat. No. 1425A High -band 
and low -band VHF antennas 

Cat. No. 1460 UHF and VHF 

antennas 
Cat. No. 1465 Two UHF 

antennas 
Cat. No. 1433 VHF high -band, VHF 

low -band and UHF antennas 

MULTI -SET 

Couplers 
Three models -Cat Nos. 

820-2; 820.3; and 820-4 
permit two, three, or four 
set operation respectively 

from a single antenna 
installation. Units split signal 

equally between receivers and 
provides necessary isolation to 

eliminate interaction between 
sets. Eliminate those trade -in 

headaches -sell a second set - not a second -hand set. 

SELECTRONIC 

Switch 
A multi -purpose, 300 -ohm impedance switch with 

high- efficiency contacts for minimum loss. 
Used for manual switching from antenna to antenna, 

switching signal from one receiver to another, 
and high-fidelity ideal for use in high -fidelity 

signal switching. 

Taco, the eldest and most respected name in antennas, 
offers you red SALES -BUILDERS in the line of antennas, 
accessories and promotional backing. You can't lose with 
Taco as your brand. Stop in and see your Taco distributor. 
Pick up your copy of the Taco catalog and see for yourself 
why Taco has been the STEADY LINE since 1932 ... 

TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, NEW YORK 

In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont. 
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IYOU CAN OWN THE HIGHEST QUALITY 

IMPORTED HOME AUDIO SYSTEM 

FOR THE BARGAIN PRICE 

OF ONLY 
$77390 

O j/1-tone MOTEK TRANSPORT MECHANISM 

Driven by three individual AC motors. 
Speed 71/2 I.P.S., dual tracks. 
All electrical push button switching and 

braking. 
Hi -Fi record /playback and erase heads. 
Frequency response better than 50 - 10,000 

C.P.S. 
WOW and FLUTTER less than .3% 
Accommodates 7" reels (1200'). 

EAP 2 AUDIO AMPLIFIER 

© je'71one [AP 2 AUDIO AMPLIFIER 

Output 6 watts, 3 - 5 ohms impedance. 
Separate power pack for remote installation 

to avoid HUM. 
Record frequency range 50 - 10 000 C.P.S. 

Erase and Bias frequency 45 kc /s. 
Controls - record. play -back and ampli- 

fier selector switch, tone, volume, phono, 
master volume. 

Input - for microphone, phono, radio and 
telephone pick -up with provision for mix- 
ing, also input for feeding into your 
present amplifier. 
Preset tone compensation on record, to 
provide correct equalization. 

Monitoring - Magic Eye Record Indica- 
tor, with provision for headphone moni- 
toring (2,000 ohms). 

Wrz tone PE REX CHANGERS 

The only truly automatic and foolproof 
changer (patented), playing ten inter- 
mixed records, without pre -setting, in 
any odd size between 6" and 12 ". 

Precision built: free from rumble and 
acoustic feedback. 

Automatic muting switch. Automatic shut- 
off. Built in 3 -stage tone filter. Spring 
mounted chassis. 

Price includes famous PE8 dual cartridge 
with sapphire stylus. (45 spindle + $3.50) 

You can play PE Rex independently with 
the selector switch of the EAP 2 Ampli- 
fier on "Amplifier" position thus getting 
a response of 50 - 15,000 cps on play - 
back. 

At Your Nearest Hi -Fi Center 

FENTONCOMPANY 15 MOORE STREET NEW YORK 4, N. Y. 

EASY TO LEARN CODE 
it id racy to learn or increase speed 
with au Instructograph Code Teach- 
er. Affords the quickest and most 
practical method yet developed. For 
beginners or advanced students. 
Available tapes from beginner's al- 
phabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready -no ßR\1. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher 
literally takes the place of an oper- 
ator- instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 

acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plane. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC, Chicago 40, III. 

T74 

OSCIL-O-PEN 
Extremely convenient test oscillator tor all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
000 megacycles u.h.f. Output from zero to 125 v. 

Low in cost Used by Signal Corps. Write for 
information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 

SOUND -O F! 
Build fully automatic electronic brain. The 
MUSICON cuts out commercials. Lets any radio, 
TV play only music! Priceless possession for home, 
business, office. Simple, low -cost construction. 
2- tubes. Handsome booklet, schematic, full in- 
structions PLUS special component, $3.50 with 
order. Free literature. 

NORMAN ELECTRONICS COMPANY 
P.O. Box 733 Brooklyn 1, N.Y. 

BUSINESS (Continued) 

receivers set an all -time record for 
monthly production. 

RETMA reported the retail sale of 
3,658,927 TV sets and 3,269,115 radios, 
exclusive of automobile sets, during 
the first eight months of 1954. This com- 
pares with 3,546,407 TV sets and 3,875,- 
293 radios for the 1953 period. 

New Plants and Expansion 
Raytheon Manufacturing Co., Wal- 

tham, Mass., opened a new equipment 
sales office in Los Angeles for its micro- 
wave, power and cathode -ray tube op- 
erations. D. R. Yoder was named dis- 
trict manager in charge of the new 
Western district sales office. He was 
formerly with RCA. 

Sylvania Electric Products, New York 
City, recently dedicated a new 51,000 - 
square -foot TV picture -tube manu- 
facturing plant in Fullerton, Calif. The 
company also completed automatic 
aluminized TV picture -tube facilities in 
Seneca Falls, N. Y., which will make 
possible the production of 25,000 more 
large size tubes per month. 

Insuline Corp. of America and Na- 
tional Electronic Manufacturing Corp. 
formally dedicated their new manufac- 
turing facilities in Manchester, N. H. 

Radio Apparatus Corp., an affiliate of 
I.D.E.A., Inc., moved to 7900 Pendleton 
Pike, Indianapolis, home of the parent 
company. 

Haydu Brothers, Plainfield, N. J., a 
division of Burroughs Corp., acquired 
30,000 square feet of additional space 
for the production and storage of re- 
processed TV tubes. 

Pyramid Electric Co., North Bergen, 
N. J., constructed a new 27,000- square- 
foot building on its present site. It will 
house the executive and general offices, 
engineering and research laboratories, 
jobber division warehouse and shipping 
department. The space formerly occu- 
pied will be converted to additional 
manufacturing facilities. 

Clarostat Mfg. Co., Dover, N. H., pur- 
chased Campbell Industries Inc., Chatta- 
nooga, Tenn., manufacturer of special- 
ized carbon type resistance products for 
TV- radio -audio, and military use. George 
S. Campbell will continue to head the 
new subsidiary as general manager. 

E -Z Way Towers, Inc., is now located 
in new larger quarters at 5901 E. 
Broadway, Tampa, Fla. 

Gudeman Co., Chicago, purchased Di- 
lectron, Inc., Monrovia, Calif., ceramic 
capacitor manufacturer, and will oper- 
ate it as a division. There will be no 
personnel changes. 

Imperial Radar and Wire Corp., New 
York, opened a new factory and ware- 
house in Van Nuys, Calif. 

Business Briefs 
... RCA Service Co., Camden, N. J., was 
appointed by Theatre Network Tele- 
vision, Inc. to supervise installation and 
servicing of 50 large- screen closed cir- 
cuit TV projection units which it has 
acquired for hotel use. END 
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6 VOLT BATTERY SOLDIERING 
IRON AND WELDER 

APPROX 
200 TO 

300 WATTS 

U.S. Army release. Brand New -Never Used. 
Fully Guaranteed. This soldering iron can he 
used to solder or weld when connected to any 
six -volt storage battery. Uses approximately 200 
to 300 watts. The high intensity arc created be- 
tween the metal to be soldered and the carbon 
electrode (carbons supplied free with iron) can 
be used to heat tin or aluminum solder. Suitable 
also for light brazing and spot welding. Arc can 
be used for melting metals, cutting holes and 
soldering seams in chassis. Also useful for ana- 
lyzing metals and minerals. 

Battery soldering iron outfit includes 2 carbons. 
3 heavy duty spring clips, 2 pieces 5 ft. heavy 
duty wire cable. (Battery not included.) 
Ideal for use where current is not 
available. Ship wt. 4 lbs. 
ITEM NO. 126 
UNUSUAL BUY (Shp. C-tgs. 40c) 

$1.95 

POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C. induc- 
tion motor. 15 watts 3000 rpm. 
3 "x2"xl,A "; 4 mounting studs; 
t /s" shaft, 3/16" diameter; 110- 
'20 volts, 50 -60 cycles. A.C. 
only. When geared down, this 
unit can operate as 18" furl - 
table with a 200 lb. dead 
weight. Use if for fans, dis- 
plays, timers and other pur- 

ITEM NO. 147 
2 lbs. 

$2.45 
UNUSUAL BUY (she.ghgs.as¢) 

WATTHOUR METER 
Leading makes- recon- 
ditioned. Ideal for 
trailer parks. 100.110 
volts, 60 cycles, 2 -wire 
A.C. 5 amp. Heavy met- 
al case 81/1" x 61/4' x 5 ". 
Easy to install. Ship. 
wt. 14 lbs. 
ITEM NO. 33 $4.50 
NOW ONLY (Shp. Chgs. $1.25) 

WESTERN ELECTRIC BREAST MIKE 
Lightweight I lb. carbon micro- 
phone. Aircraft type. Ereastplale 
mounting, adjustable 2 -way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dined plate, non -rusting h .4finisdiD. 
Ship. wt. 2 lbs. 

$1e9r3 ITEM NO. 152 
NEW LOW PRICE (Shp. Chas. 32,1 

AMAZING BLACK LIGHT 
250-watt ultra -violet light 
source. Makes fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertaining, 
unusual lighting effects. 
Ship. wt. 2 lbs. C 
ITEM NO. 87 $2.45 
A SAVING AT (Shp. Chg . 35e) 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2" diem., 75" focal length, ground 

and polished objective 
lens and necessary eye 
pieces. Magnifies 50x to 
250x. Full instructions. 
Ship. wt. I lb. 

S2e95 ITEM NO. 123 
YOU SAVE AT Ishe -Chee. 10e1 

HUDSON SPECIALTIES CO. 
25 West Broadway, Dept. P.E-1-55 
New York 7, N. Y. 

1 am enclosing full remittance for Items circled below. 
.Be sure to Include shipping charges.) 
ORN 

ImMy UM 
e Ol D . 

of 
O 

s 
D ER $5.00. 

Ship balance C.O.D. 

C.O.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT 
INCLUDE SHIPPING CHARGES. 
Circle Items Wanted 

87 147 33 152 126 123 

Neme 

Address 

City 

Please Print Clearly 

Zone.. ..State 
a 
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"CHECK THESE 

UNUSUAL VALUES" 
TERRIFIC 
VALUE! 

5 TUBE AC /DC Superhet Kit 
Kit 21: 5 tube superhet hit, AC /DC includes all 
quality components required to construct this latest 
design, highly sensitive superhet broadcast receiver. 
complete with black. glistening bakelite cabinet 'ex- 
cludes wire & solder). Kit of :. tubes. 12ATn8. 
2! 12BA6. 12BE8. 35W4, 50B5. 

51.75 Price, Less Tubes 7 

Extra for Tubes $3.25 

3 -Way 
Portable 

RADIO 

KIT 

AC /DC 
Batteries ware Sew. 
NEW, compact, lightweight portable radio kit with 

very ery latest supersensitive superhet, circuit. 
Wonderful reception from caner batteries. or I 15 V.. 
50 -60 cycle AC or DC. Includes all romplct.. arts 
(except wire & solder) necessary to build a .seat 
sounding radio. 
Also includes circuit diagrams and siinulic.l comp 
plete step -by -step Instruction folder which makes 
assembling easy. Housed in a beautiful? 

makes 

Catalan cabinet In two delightful 
and distinctive colors: maroon or ala- 
baster (ivory)- Size: 91/2" x 5Vs" x 43/4". 
Includes tubes! (maroon or ivety) 

BATTERY KIT: add 42.59 

AM FM TUNER 
with BUILT -IN 

10 WATT 
HI -FI 

AMPLIFIER 
117 V.. AC. 60 cycles, using an uverslr+'ti loll er trans- 
former. Includes push-pull d' autppt providing for 
10 Watt undistorted output, full range Bass & Treble 
control, built -in powerful antenna for FM, plus hl -gate 
Ferrite antenna for AM. Provision for pbono Minn, 
and an additional audio amplifier. 
Tubes: 6BE6, 2 -6AV8, 6CB6, 613A6. 6.1Lí5. 2 -6V6, 
5Y3. Completely shock mounted clmssi t 1: t z x 5 _ 

x 71/2". 11 Lbs. 
If tuner is to be used for a re- 
luctance pick -up, a pre -amplifier Now 
will be contained, Add $6.75 Only 

3 -SPEED PORTABLE 
PHONOGRAPH 

Unusual Value 
Plays all speed records 
(33t/á, 45 & 78 RPM) 
with a nets. all purpose 
permanent needle. Com- 
plete with excellent am- 
plifier and speaker for 
unusual fine tone. Lug- 
gage type carrying case, 
durable and long lasting, 
12t,¢" x 10" x 514 ". 8% 
lbs. 

Special 94.75 

3 -TUBE 
PHONO 
AMPLIFIER 
NOT A KIT 

An assembled unit ady for installa- 
tion using tone and volume control 
and 8 ft. rubber cord. $2.95 (less tubes) 

Lowest Price! $41.45 With complete set of tubes 

Great Savings! 

6 -TUBE RADIO KIT 
Kit 22: Low priced 6 -tube kit de. 
excellentor 

electivity 
andnsitgood. 

Fie)) 
selectivity 

Uses 25L6, 
í.,Z6. 6SQ7, 6SA7, 2 /13SK7 in 

eleasily constructed circuit. In- 
udes all parts: punched chassis, 
sistors, condensers, coils, sock- 

ets. PM speaker, hardware, 
$ .95 

etc- Special closeout price. 
(Less tubes & cabinet) 
Matched net of 6 tubes for $3.25 
kit 

Phone Oscillator 
NEW SAVINGS! 

NOT A KIT! 
W I rcless pitons r scdllator transmits recording for crystal pickups or voice from 
carbon mike through radio without wires. Can also be 
used as an intercom b 
using PM peaked 

$2.9 mike (less tubes) 
With complete set of $595 tubes 

NEW KIT 

SUPERSENSITIVE 

2- STATION 

INTER- 

COMMUNICATIONS 

SYSTEM -Kit 

$1295 

This tine unit is suitable for use ill home, 
office, faclet y, nursery. or sick room. So 
sensitive it will pick up baby's whimper. 
Operates from 115 V, AC/DC. Both sta- 
tions 11011,rd in compact, handsome grey. 
hannnertone petal cabinets. Requires only 
2 wires to connect for quick installation. 
Complete with 50 ft. of twin conductor 
wire. Factory Wired $16.95 

Just Ouf! First Time Anywhere 

Larrel's E -Z TV REPAIR GUIDE 
The only Fix -It- Yourself guide made expressly for YOUR TV SET! 
Save costly TV repairs with this new, simplified method which 
includes all necessary data for just your set. No Confusing. unim- 
portant information applicable to hundreds of different makes. 
Simplifies detection of faulty tubes In your TV receiver. It's a 
great Idea -It's a great guide! Ord. today and 
have your set back t perfect condition at once. 50/ 
Send mske and model of yol r when - 

Ara inr, , íly 

TERMS_ , NH miri .lopped I. ' 
f.,r i liD's. \1'HITl TODAY I.«). N1 IN FREE I .\ i ''i 

REPAIR 

GUIDE 
save costly TV repo 

1i 

rs... rlx IT 101111111 

UI 
U Xw mortar .w..r .,.., 

168110 IxPRISf lY leaven, si t 

x. ,.,Mrw'-.yrti+ *., rr; 
a,....., -.. 

r r a.d O "I, is. 
Your Set 

17,- é eclecrocl Inc 

-. -Ietdr 

154 Greenwich St. 

EDLIE Electronics DI 9-3143 
New York 6, N. Y. 

Watch for the February Issue of 
RADIO -ELECTRONICS On Sale Jan. 25 
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NEW STOCK OF FIRST QUALITY 

TELTRON TUBES 
GUARANTEED! ... LOWEST PRICES EVER! 
All tubes individually boxed ... unconditionally guaranteed for one year! 

GIFT OFFER! 
One 6BG6G tube 
will be shipped 

FREE with any 

order accompany- 
ing this ad. 

( 

FREE 
Bonus 
Offer! 

Model 625K 
Ilium. gear -driven "Speed 

Rol lchart" 
New lever- action switches 

for individual testing of 
every element 

Tests all conventional and 
TV tubes 

May be bought out- 
right from Teltron for 

$34.95 
This Eico Tube Tester is 

yours FREE when you buy 
$199 worth of tubes or 
more within 60 days at 
Teltron. 

Type 
IA7GT 
I HSGT 
1L4 
IL6 
ILC6 
INSGT 
1T4 _ 

IU5 
IX2 
2A3 
2A7 
394 
3Q5GT 
3S4 

3V4 
5Ú4G 
SV4G 
SY3GT 
5Y4G 
5Z3 
6A8 __ 

6K7 
6ÁB4 
6AF4 
6AG5 
6AH4GT 
6AK5 
6A L5 

6AQ5 _ 

6A R5 

6AT6 
6AU5GT 
6AU6 
6AV5GT 
6AV6 
6AX4GT 
6AX5GT 
6BA6 
6BA7 

FREE $7.20 list value Bonus Box of 
three 6SN7 tubes and 25 as- 

sorted resistors with each order of $25 or more. 

SAME DAY SERVICE 
48 Hour Postal Delivery To West Coast 

TERMS: Save all freight and postage charges. All 
orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere In the continental U.S.A. 

25% deposit required on C.O. D.'s. Minimum order 
$10.00. Open accounts to rated firms only. 

Send for Free complete tube listing and 
monthly specials! Get on our mailing list. 

Price 

__........ 

Type Price Type Price 
.53 6BC5 .48 7F8 49 

.51 6BE6 .46 7N7 49 

.51 6BF5 .48 I2AL5 .43 

.51 6BF6 .48 I2AT6 37 

.49 6BG6G 1.18 12AU6 43 

.51 6BK5 .75 I2AU7 58 

.51 68J6 .51 12AV6 .42 

.43 681í6 .51 I 2AV7 .73 

.65 6BK7 .78 12AX4GT 60 

.35 6BL7GT _.. _. .78 I2AX7 .61 

.35 6BN6 .90 I 2AZ7 .65 

.53 6BQ6GT .83 1284 .72 

.61 6897 __ .85 I2BA6 .46 

.48 68Y5G .60 12 BA7 .58 

.48 6817 .95 128E6 46 

..43 6C4 .41 12BH7 .61 

.49 6C B6 .51 12BY7 .65 

.30 6CU6 .95 I2BZ7 .63 

.40 6F6 .42 12SL7GT .. .60 

.42 6F5GT .44 12SN7GT 56 

.40 6H6 .50 19BG6G 1.48 

_ .40 6J5GT .49 1978 .71 

.43 6K6GT .39 25CU6 1.09 

.1 .02 6L6 __ .78 25L6GT 41 

.52 697 .40 25Z5 .55 

.65 654 .41 25Z6GT 36 

.96 658GT .65 35A5 48 

_.. .43 6SA7GT .45 3585 .48 

.48 6SK7GT .45 35C5 .48 

.48 6SL7GT .......60 35L6GT .41 

.37 6SN7 .60 35W4 33 

.60 6SQ7GT .38 35Y4 .42 

.43 6T8 .71 35Z5GT .33 

6U8 .76 50A5 .49 
.60 

.37 

.60 

6V3 
6V6GT 
6W6GT 

.80 

.48 

.53 

5085 
5005 
TYPE 80 

.48 
48 
e0 

_ _ .60 6X4 ...37 117L7GT 1.20 

.56 6X5GT .38 117Z3 .33 

.58 6X8 .80 I I7Z6GT .65 

SPECIALS! till FEB.1 
Type Price Type Price 

IB3GT 56 6W4GT 37 

IRS 42 12AT7 55 

1U4 42 12SA7 42 

6AC7 59 12$K7 40 

6CD6G 99 12SQ7 36 

6J6 49 25BQ6GT .73 

6SN7GT 49 50L6GT 42 

TELTRON ELECTRIC COMPANY 
428 Harrison Ave.. Harrison, N. J. 

Dept. RE -1 Phone HUmboldt 4 -9848 

PHOTOGRAPHS 
RADIO -ELECTRONICS can use good photographs of service benches, 

service shops, high -fidelity audio layouts, and any other interesting and 

original radio -electronic devices. 

We will pay $6.00 each for good professional photos or equivalent, suit- 

able for reproduction. 

Full information on subject photographed will increase their acceptability. 

The Editor, RADIO- ELECTRONICS 
25 West Broadway, New York 7, N. Y. 
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Lee F. Holleran 
was promoted to 
general marketing 
manager of the 
RCA Tube Divi- 
sion, Harrison, 
N. J. A 20 -year 
veteran with the 
company, he was general sales manager 
of the division for the past year. 

Edwin A. Freed 
was appointed gen- 
eral sales manager 
of General Instru- 
ment Corp., Eliza- 
beth, N. J. He was 
formerly opera- 
tional head and 
sales manager of 
the Elizabeth head- 
quarters division. 

Col. Mark E. (Ted) 
Smith, recently re- 
tired from the U. S. 
Army, joined Halli- 
crafters, Chicago, 
as administrative 
assistant to the 
president. 

F. E. Anderson, distributor tube sales 
manager of Raytheon Manufacturing 
Co., Newton, Mass., was honored at a 
special anniversary luncheon tendered 
by the executives of the receiving and 
cathode -ray tube operations on the oc- 
casion of his 25th anniversary with the 
company. 

F. E. Anderson, right, receives congratu- 
lations from N. B. Krim, Raytheon v.p. 

Robert J. Mueller 
was promoted to 
vice president in 
charge of sales for 
Walsco Electronics 
Corp., Los Angeles. 
He was formerly 
sales manager for 

the Walsco company. 

RADIO -ELECTRONICS 
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s 9e 
FILTERS 

NO HERRINGBONE 

I NO SOUND BARS 
NO JITTERS! 

This New TV HIGH -PASS FILTER 
will reduce interference which may be 
picked up by the i -f. amplifier cf your 
tv. receiver. 

The Miller No. 6168 High -Pass Filter 
diminishes spurious signals which arise 
from strong, local fields generated by 
1. Amateur radio transmitters. 
2. X -ray or medical diathermy equip. 
3. Short wave stations. 
4. Industrial r.f. heating units. 
5. Various electrical appliances. 

Filter is designed to attenuate all sig- 
nals to 40 megacycles. All television 
channels passed with minimum loss. 
Installed easily in antenna lead -in. No 
tuning required. Dim. 1- 7/16" by l -7 /e" 

by 3 -1/2" high. 
Cat. No. Net Price 
6168 For 300 -ohm line $3.30 

See your Wholesaler or 
write us for li ̂ eroture 

J. W. MILLER COMPANY 
5917 S. Main St., Los Angeles, Calif. 

BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 

7útede 

MASTER 
AMPLIFIED 
COMMUNITY TV 

ANTENNA SYSTEMS- 
- Send Us Your Problem for 

FREE Engineering Advice. 

a IM mport o hrim t C n anual for 
Tec 

Comm unity 

and Master TV Systems 

FIELD STRENGTH METER, operates 

both on Battery and AC . $8.9. 

write today to 
TRANSVISION, INC. NEW ROCHELLE, N. t. 

HI -GAIN TUNER- BNCSTER 
.[.. Tl)ntS W1,1 IAL 

$ 20O 
Cr, L.n 

WITH 

2.7S 

Solve poor TV reception with a Hi -nain Booster. Ban- 
ish weak fringe areas, reduce anew. This Uis cornea to 
Y as a highly serviceable Nigh -gain Tune-. Uses 6J6 
Tubes in very efficient Ni -Q Circuit. Nas a tured cir- 
cuits using pure silver inductances and cividual 

pe sation providing high gain on al ' en®nnels. 
Built in S:1 Vernier Drive. All necessars parts and 
instr. included. Add postage for 5 lb. shippirg wt. No 
C.O.D.'s. Send for TV parts bulletin. 

FRANK W. DECRAY & ASSOC. 
11842 W. Jefferson Blvd. Culver City. Calif. 

JANUARY, 1955 

PEOPLE 

James L. Brown 
was named re- 
gional manager, 
Midwest sales for 
CBS -Hytron, Dan- 
vers, Mass., with 
headquarters in 
Chicago. He was 
formerly with General Eles:tric and 
Westinghouse. 

Robert L. Shoemaker was promoted to 
manager of the newly formed Sales 
Promotion Department of DuKane 
Corp., St. Charles, Ill. He was former- 
ly manager of the Audio -Visual Divi- 

sion. Alfred F. 
Hunecke, former 
assistant to the ex- 
ecutive vice presi- 
dent, succeeds 
Shoemaker, and J. 
McWilliams Stone, 
Jr., succeeds to 
Hunecke's position. 

(Continued) 

Donald L. McKen- 
na was named 
Tung -Sol sales 
representative in 
the Southeastern 
states working out 
of the Atlanta of- 
fice. He was for- 
merly in the Pro- 
duction Planning 
Department in Newark, N. J. 
Dr. Lee de Forest, "The Father of Ra- 
dio," was honored at a dinner recently 
by members of the de Forest Pioneers. 
Dr. Allen B. Du Mont, president of Al- 
len B. Du Mont Laboratories, presented 
Dr. de Forest with- one of the first au- 
dion tubes, of a type presumed to have 
been lost many years ago. 

Dr. Lee de Forest receives one of the 
first audion tubes from Dr. A. B. Du 

Mont. 

Obituaries 
Frank G. Gracyk, purchasing agent for 
Quam -Nichols, Chicago, and associated 
with the company for 22 years, died of a 
heart attack. 

Simon Wexler, founder and vice presi- 
dent of Allied Radio Corp., Chicago, 
died suddenly last November in his 
office after being stricken with a heart 
attack. Mr. Wexler was a pioneer in 
the electronics industry, being among 
the first manufacturers of crystal sets 
and components. He was 56 years old 
at the time of his death. END 

The Quickest Way 

to the Best Jobs 

1.04 TV TECHNICIANS 
SERVICEMEN 
STUDENTS 

Elements of Mathe- 
matics for Radio, TV 

& Electronics 
You'll EASILY gain FULL COM- 
MAND of the most important rock - 
bottom requirement for TV from 
this book. You'll learn every step in. 
the math you need and how to USE 
it for all such calculations as volt- 
age drops, frequency resolutions, 
decibels, thousands of others. Thor- 
oughly explains the slide rule, use- 
ful rule -of -thumb short -cuts. Very 
clear and practical NO mathemati- 
cal smog! 

Radio & Television 
Mathematics 
Whatever your problem -to correct 
the power factor of a motor, find the 
impedance and length of matching 
stub between antenna and transmis- 
sion line, convert from polar to 
j- notation in a matter of seconds- 
you'll find the complete worked -out 
solution here. Fully indexed for 
quick reference on all common prob- 
lems requiring math in radio & TV. 

Learn the SURE, QUICK 
methods of installation 
and servicing 

Mandl's Television 
Servicing 
The NEW printing of this famous 
service guide includes all latest im- 
provements: full section on color. 
Clear, specific instruction on ALL 
techniques of efficient installation 
and servicing. Practical aids for lo- 
cating trouble quickly and FULLY 
correcting it. Excellent material on 
antennas; improving reception in 
difficult areas. 

I 
Over 3000 

examples and 
problems for 

practice 

I 
Complete 

quick reference 

handbook of 
problems and 

SOLUTIONS 

I 
Unique 

Master Trouble 

Index 

Compete 

Color Section 

0 -day FREE TRIAL 
The Macmillan Co., 60 Fifth Are., New York 11 

Please send me the books checked below. I will 
remit full price plus small delivery charge, or 
return books in 10 days. (Save: Send check or 
money order and we pay delivery charge) 

Elements of Mathematics by Fischer E Jacobs $7.20 

Radie t Television Mathematics by Fischer $6.75 
Maudis Television Senidty $5.75 

Signed - 

Address 

This offer good only within continental limits of US.A. a i a1 -- ........ --vine-. 
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PE 117C YOUR CHOICE 

Input 6 or DC to Sup 
ply Fil, and Plate Power. Ti) 7 
Used with BC 659. 

PE 204C 
Input 12V DC. Supply EIS. 

and Plate Supply. Used 
with EE99. 

HERsHEp,aco. BIGGEST BUMSt 
FIL. TRANSFORMER 

PRI. 117V. 60 cycle 

Sec., 
6.4v 12amp. 
6.4v l0amp. 
5.v3amp. 
5.v Urals. 
5.v3amp. 
2.5v 1.75Comp. 

$4.95 
SIZE: 59 /1e 'x 5%6"x VA" H. 

RCA OUTPUT 
TRANSFORMER 
P.P.6L6'S 25 watt 

PRI 5000 Ohms 
output. Sec. #1 
500 Ohms. Sec. 
#2 600 Ohms. 
Sidetone 15 to 
15,000 cy. flat. $1.95 

JANUARY SPECIALS 
.s- Ignition Coil Prt. 3 V. Sec. 
1.5.000 V. Ideal for Photo - 

tinsh 51.29 
: -Full Wave Meter Rectifier. 

I', or use with O -i Ma. Meter 
ese - Willard Battery, 2 $Z o0 - Headset Adapter MC 385 -A. 

Fli.,lt to low use with HS 33 
3s 95e 

HI -LO ANTENNAS 
Outdoor improved Model 
IC 1/5" Aluminum- Seamless 
Tubing with 11/4 " -5 Foot 
Mast and Roof Mount. 
Buy Now and Save. 

Complete $5.95 Ea. 

OIL COND. 

MFD VDC 

.05 3000 
.05 7500 

.1 4000 

.1 7000 

.1 7500 

.5 2500 
2x.5 8000 

1 3000 
1 3600 
1 5000 
2 600 
2 1000 
2 3000 
4 1000 
6 600 
7 600 
8 600 
8 1000 

10 600 
10 1500 

DUAL 4 -1000 
2x4 600 3.95 

PRICE 13.5 220 vac. 1.95 
6 330 vac. .95 $1.95 

2.29 
1.29 
1.75 
2.49 
1.75 
1.49 
2.49 
2.95 
4.95 

.49 

.95 
4.95 
1.95 
1.29 
1.39 
1.75 
2.49 
2.49 
4.95 

PAPER CAN 
MFD VDC PRICE 

250 10 $ .39 
500 .49 

1000 
12 

.69 
1000 15 .95 
1000 25 1.29 
1200 10 .95 
1600 15 1.29 

24000 3 1.49 
117 110 vac. 1.45 

PHOTO -FLASH 
SPECIAL! 

MFD VOC PRICE 

525 450 $9.95 

CHOKE SPECIALS! 
DUAL :1 

170MÁ. 1.95 
DUAL 1H 400MA 

4.2H 75MA.. $2.95 
S 1.95 
$ 5.95 

15H 80MA 385 OHM 

`2 -7H. Swinging 5S0MA 

PLATE TRANS. 
only 
$99S 
PRI. 90 

60 cy 
3 amp. Sec. 6400 

.1 amp. 5t, . 
5 n 6' . F4 

TELEGRAPH 
SOUNDER 

Main Line 150 
ohms. Attn. C.A.P. 

H EHaíc 0 

1 KW ANT. CHANGEOVER 

RELAY 

110 VAC 
60 Cycle 
15 Amp 

try 2500 Volt 
D. P.D.T. 

4 $995 
_A 

BUTTERFLY CONDENSERS 

TYPE A -106 -330 MC- YOUR Antenna Type 
TYPE B- 3s 

368Á00.S 

10 MC. CHOICE 
tu00 be 

TYPE C-300.1000 MC- 
Clip for Xral Der. T 

TYPE D- 135.485 MC 

MODULATION and DRIVER 
TRANSFORMERS 

5495 for 
Both 

Modulation 
trans. 815 Class 
AB2 56 Watt 
DRIVER, 6SN7 
to Modulator. 

VIBRATOR SUPPLIES 

5245 GRAND RIVER 

Detroit 8, Michigan 
Phone TYler 8 -9400 

We specialize in preparing you to pass 

FCC LICENSE 
EXAMINATIONS 

The Grantham Radio License course is offered 
by Correspondence or in Residence 

Here are Ten Reasons why Grantham Training is best for you 
Lessons complete and easy to understand V Complete training in a minimum of time 

Detailed explanations for each student V Our guarantee -you will get your license 

Necessary mathematics simplified V No binding contract required 

Constant practice with F.C.C. type tests V Low cost tuition 
No technical background necessary V Free placement service to graduates 

Write for our free booklet which gives complete details 
about how you can prepare quickly for the particular class 

of F.C.C. commercial operator license you want. 

GRANTHAM SCHOOL OF ELECTRONICS, Dept. 101 -R 

6064 Hollywood Blvd., Hollywood 28, Calif. 
Phone HO 2 -1411 

RADIO -ELECTRONICS is paying good rates on acceptance for original and unusual articles on 

audio, television, FM and AM servicing, as well as articles on industrial electronic equipment and 
applications. Send for a copy of our Authors' Guide. Address: 

THE EDITOR 
RADIO- ELECTRONICS 

25 West Broadway. New York 7, N. Y. 
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technical 
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INDOOR ANTENNAS 
An 8 -page catalog describes RMS 

indoor antennas, with list prices and 
illustrative photos. 

Radio Merchandise Sales, 2016 Bronx - 
dale Ave., New York 62, N. Y. 

TRANSFORMER 
A 6 -page, 2 -color brochure describing 

the Vernistat precision variable ratio 
transformer includes performance 
curves, application schematics in com- 
puter and servo systems, specifications 
of the 60- and 400 -cycle types and 
step -by -step drawings illustrating the 
combination autotransformer and 
potentiometer mode of operation of 
the variable ratio transformer. 

Vernistat Division, Perkin -Elmer 
Corp., Norwalk, Conn. 

Any or all of these catalogs, bulletins, or 

periodicals are available to you on request 
direct to the manufacturers, whose addresses are 

listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate iden- 
tification, mention the issue and page of RADIO - 

ELECTRONICS on which the item appears. 

UNLESS OTHERWISE STATED, ALL ITEMS ARE 

GRATIS. ALL LITERATURE OFFERS ARE VOID 

AFTER SIX MONTHS. 

TV MANUAL 
The seventh edition of Sprague's TV 

Replacement Capacitor Manual K -101 
covers 4,664 models of 85 set manu- 
facturers. The 65 -page pocket -sized 
manual lists each manufacturer alpha- 
betically with Sprague replacement 
capacitors fully described and cross - 
referenced to the original part num- 
bers. It shows the number of models 
in the common picture -tube sizes for 
which each capacitor has been specified 
as original equipment. 

Free from all Sprague distributors, 
or send 10c to Sprague Products Co., 
81 Marshall' St., North Adams, Mass. 

ROTO -KING BROCHURE 
An 8 -page, 2 -color brochure, No. 288 

contains an analytical and evaluation 
report and technical information on the 
Roto -King rotator along with photo- 
graphs, diagrams and charts. 

JFD Manufacturing Co., Inc., 6101 
16th Ave., Brooklyn 4, N. Y. 

GLASS -CASED CAPACITORS 
Four -page Bulletin GC -1 describes 

hermetically sealed high -voltage glass - 
cased GC type paper dielectric d.c. 
capacitors. Data includes explanation 

RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Ni 
RADIO -CONTROL 
HANDBOOK- 

a complete, practical, how-to- 

do-it book on radio control! 

Gernsback Library Book No. 53 

By Howard G. McEntee, W2S I. 

The book radio control fars -be- 
ginners and experts alike -have 
been waiting for. 

192 Pages. 175 Illustrctions. 
$2.25 

Here's a book that skips 
theory and gets right down to 
the business of putting radio - 
control systems together so 
they will operate your model 
planes, boats, trucks, etc. 

Emphasises the Practical 
RADIO - CONTROL HAND- 
BOOK concentrates on con- 
struction details of a number 
of practical radio - control 
units which will actually 
work and work well. It also 
covers the hitherto neglected 
field of trouble shooting 
radio -control systems. Wheth- 
er or not you know radio, this 
is a book for anyone and 
everyone interested in R /C. 
For the first time, it combines 

the necessary practical infor- 
mation on radio with detailed 
instructions on mechanical 
construction of control units. 
Written by an authority 
on Radio Control 
Howarc G. McEntee's exper- 
ience it radio goes back some 
25 years. And he has been 
hared as a leader in the 
model 8eld for just as long. 
Probably no man living knows 
more about the practical ap- 
plicatioi of electronics in 
model control, than the au- 
thor. Certainly no one writes 
about it better. Here's a book 
slated tP become a classic on 
model control by radio. Be 
the first in your area to profit 
from tl-e ideas it gives you. 

CONTENTS OF 
RADIO-CONTROL 
HANDBOOK 

Complex Control Systems 

Motor and Auxiliary 
Controls 

Single -Tube Receivers 

Multi -Tube Receivers 

Simple Transmitters 

Complex Transmitters 

Keying tie Transmitter 

Installation Parts 

Adjustments 
Test Instruments 

Complete Control Sys- 
tems 

Other Gernsback Library Books you'll want to rend 

The Oscilloscope -No. 52. $2.25. 
Transistors- Theory and Practice -No. 51. $2.00. 
TV Repair Techniques -No. 50. $1.50. 

Radio & TV Test Instruments -No. 49. $1.50. 
High -Fidelity -Design, Construction, Measure- 

ments-No. 48. $1.50. 
Radio & TV Hints -No. 47. $1.00. 

Television Technotes -No. 46. $1.50. 
Radio Tube Fundamentals -No. 45. $1.00. 
Basic Radio Course -No. 44. $2.25. 

High -Fidelity Techniques -No. 42. $1.00. 
Public- Address Guide -No. 41. 75c 
Practical Disc Recording -No. 39. 75c. 

From the publishers of 
RADIO -ELECTRONICS 

JANUARY. 1955 

MODEL CONTROL BY 

L. Safford. 112 Pages. 

Here's the perfect com- 
panion volume to Radio - 
Control Handbook! It 
covers theory as well as 
construction details for 
control units and com- 
plete systems for the be- 
ginner and more advanc- 
ed fans. The author is a 
guided missiles instruc- 
tor and winner of many 
awards in model- airplane 
meets. 

RADIO -No. 43 By Edward 
114 Illustra ions. $1.00 

Some of the contents 
Basic concepts Methods 
of coding Radio trans- 
mission Wired transmis- 
sion Receivers De. 
coders Relays Power 
control cürcuiits Servo- 
motors Transmitter con- 
struction Construction 
of receivers coders and de. 
coders Complete control 
systems Trouble shoot- 
ing Receiver adjustment 

Transo liter hints. 

For a complete library on model control 
-order both books today. 

See your distributor -or mill This coupon 

GERNSBACK PUBLICATIONS, INC., Dept. 15 
25 West Broadway 
New York 7, N.Y. 

Enclosed is my remittance of $_..._.......___. 

Please send me the following books postpaid 
53 Radio -Control Handbook $2.25. 
43 Model Control by Radio $11.00, 

39 41 

47 48 

Name 

Street 

City 

42 44 45 E1 46 

49 50 51 52 

il'lease print clearly) 

Zone State 

arkay kits 
world's finest radio, phono, TV, and test kifs 

hi -fi ac /dc amplifier kit 
arkay kit model A -5: A high -fidelity AC /DC 
amplifier kit featuring a new, improved push - 

pull output circuit plus a specially designed 
output transformer uti- 
lizing 2 speakers for 
the new 3d- dimensional 
qualities of audio re- 
production. New engi- 
neering developments 
give you hi -fi at the 

', lowest possible price. 
Kit is complete, except 
for speakers. $9.95 

hi -fi pre -amp 
arkay kit model PA -3: 
Complete compensation 
for LP, MARTS, AES 
and early 78 RPM rec- 
ords. Kit also may be 
used as a control unit 
for custom hi -fi instal- 
lations. Includes bass 
and treble control and contains 
roll -off switch positions; 
are used to give maximum 
performance always. 

kit 

- 
-, " °--w 

e 

5 turnover and 
3 dual triode tubes 

5 Vii $16.9 

10 waft hi -fi amplifier kif 
orkay kit model A -10: 
Complete with built-in pre- 

_ amplifier for magnetic cart- 
_ ridge, mike, crystal phono 

0 ,® or radio tuner. Frequency 
response ± 

I db., 20 to 
20,000 cps. with wide re- 

sponse bass and treble controls. Speaker out- r 

put inductance: 4, 8, 16 ohms; negative feed- 
back; hum: 70 db below rated output. S21 9 

7.7 Complete with tubes! d 
5 

hi -fi amplifier 
with built -in pre -amp 

arkay kit model FL -10: 
A striking new design 
with physical dimen- 
sions and style for use 
on a shelf or corner s 
without elaborate or tR'l^f¡ expensive enclosures. 
Specifications: same as 

$t 27.95 ' 
model A -10 (above). 

3 -way portable radio kit 
arkay kit model 
3W10 -P: A smartly 
styled portable radio 
kit that operates on 
AC /DC or self con - 
tained batteries. Has 
4 tubes and selenium 
rectifier with a fine 
quality Alnico V 
speaker. built -in loop 
antenna and hi -gain 

and schematic dia- 
Color- $18.95 

7.7 
5 

- _ - 
.- ..::::::..7* -- 

ar-- 

coils. Includes pictorial 
grams that are easy to follow. 
ful plastic cabinet. 

I 

ac /dc radio kit 
-. 

orkay kit model 
S -5E: New, 5 -tube 

-1 superhet. kit designed 
for radio students 0i and hobbyists. In- 
eludes new 3D color -, ci instruction book. 550 - 

i 1600 kc, complete 

$14.95 with glistening wal- 
nut bakelite cabinet. 

Write today for new catalog including complete 
arkay line of ratio, TV, phonograph. amplifier 
and test eguipmert kits. 

the world's finest kits 

arkayRADIO KITS, INC. 

120 Cedar Street 

BEekman 5-6600 
New York 6, N. Y. 

i 
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GreatOesutr BARGAIN 
16- ELEMENT 

Only $23'50 
\huh l :1X- :,2224 

ROCKET DIRECTRONIC 
MOTORLESS TV ANTENNA 
360° ELECTRONICALLY 
SWITCHED BEAM 
In the fringe or ultra- frino. 
the NEW 1955 Motorless Direc- 
tronic will out -perform any ur- +,R'J dinary antennas. This sensa- 
tional new 360° Tl1110- F 'r\" 

Antenna offers "around the compass" reception WITH- 
OUT Rotors. Provides superb ghost -free picture clarit, . 

Model AX -524 "Serviceman's Array contains Hi -Pac 
Molded Insulator of Extreme tensile strength, 24 hi- 
tensile aluminum elements. including 6 Multi- purpose 
Reflector -directors. 1 set matched tie rods. Universal 
Mast Clamps. 6- position Beam Selector Switch, 75, Low - 
loss UHF -VHF Tabular TRI -X Cable. 

Super UHF RECEPTION 
HI -GAIN 

YAGI 
Provides guaranteed 
sensational UHF fringe 
reception. Amazing 

ns,tivity provides up 
to 30 db gain, using 
2, 4, or 6 bay stacked 
arrays. Ghosts. inter- 
ference minimized or 

95 eliminated. ere 
array 
Each spr v- 

es 4 directors. 2 ea. felted dipoles, 2 ow 
model Covering price 

insures 
our low 

F -70 Channels 27 -62 price issuras n lee- 
F -7B Channels 27-62 cost the model Se. 
Matched 

Channels 30 the model re. Matchetl stacking bars $0.30 pr, rluiret in your area. 

MODEL TR -2 

NEW LOW PRICE! 
RADIART TELEROTOR 
Radiart's famous TR -2 at new 
money- saving price. Powerful. 
rugged. weather-proof - handles 
installations up to 150 lbs. Con- 
trol box light indicates orienta- 
tion of antenna. Factorylubri- 
cated for life. Truly a good buy 
at our new price. Uses S -pond. 
wire. 8 conductor wire $0.08 Ft. 

CONICAL ARRAY 
with Hi -Band 

Adapters 
Sturdy 3 /e" Ele- 

ments 
$499 IN L 

OF 
OTS 

EACH THREE 
SINGLE LOTS $5.30 
Never before has Na- 
tional Electronics had 
a BARGAIN like this. 
We made a special 
purchase in order to 
get these sensational 
prices. And this array 
has everything. This 
conical 2 -bay 16 -ele- 
ment array provides 
ultra -fine fringe 
ception. Includes six- 
teen Ws inch airplane 
Woe including ell,! - 

band adapters for 
greater gain on the 
high channels and is 
complete with one 

pair of stacking bars to each array. These are pack, -,l 
cartons of three 16element arrays per carton, with 

ie rods at $14.95 per carton. 
Vhen purchased in single 16,element ar- 

rays, separately boxed -your cost is $ 5.30 each 
3 Two -Bay Arrays per carton without Tie 

Rods 13.50 carton 
4 Bay Ultra- Fringe Stacking Assembly for 

Above -Model 4B 1.95 set 
100 ft. UHF Tubular Lo -Loss Lead $4.95 

1.49 
.69 
.69 

PAM -9 Chimney Mount with Strahl, ins- 
TWA Lightning Arrestor... 
Bt) Bar ld iauen Eliminator 

UHF CORNER REFLECTOR 

ONLY S299 EACH IN 
LOTS OF 6 

SINGLE LOTS $3.50 EACH 
This hi -gain UHF Corner Reflector can 
only be offered You at this low, low 
Price for a short time. S to I I db gain 
across UHF band. Order Model F -6 

ALL PRICES F.O.B. CLEVELAND, OHIO 
Do not remit more than complete ppurchase price. Pay 
shipping charges on receipt of goods. 25% deposit on 
all C.O.D. orders. please. Money -hack guarantee. 

Prices Subject to Change Without Notice 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
6608 Euclid Ave., Dept. E -1 Cleveland 3, Ohio 

When answering advertisements please mention 

RADIO -ELECTRONICS 

CATALOG NO. 155 

Q. 
.° -ASK YOUR JOBBER 
- FOR YOUR COPY TODAY 

7---- THE MILLER EMBLEM (Replacement Catalog No. 155) 

-ASSURES THE FINEST tlY IN RADIO AND TV REPLACEMENT COMPONENTS 

For a Complete Listing of MILLER PRODUCTS Get Our Latest General Catalog. 

J . W . M I L L E R COMPANY 
5917 South Main Street Los Angeles 3, California 
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TECHNICAL LITERATURE (Continued) 

of catalog numbers, high -altitude appli- 
cation, lead specifications, ripple volt- 
age and complete engineering specifica- 
tions. Illustrations consist of GC45 
and GC46 series, dimensional draw- 
ings, typical performance curves for 
power vs. temperature, insulation re- 
sistance vs. temperature and change 
of capacitance vs. temperature. 

Gudeman Co., 340 W. Huron St., 
Chicago 10, Ill. 

SOLENOID CONTRACTORS 

Bulletin SC -9 describes a wide range 
of enclosed and sealed models with 
power ranges up to 250 amperes. It is 
fully illustrated with dimensional draw- 
ings. Military specification numbers, 
type numbers and specific approval in- 
formation are also included. 

Guardian Electric Manufacturing Co., 
1621 W. Walnut St., Chicago 12, Ill. 

COMPONENTS 

Smith's Catalog No. 55 lists in 25 
pages plugs, jacks, connectors, switches, 
terminals, etc., with dimensional draw- 
ings. Among 50 new items listed are 
telephone type plugs and jacks, linen 
and nylon cable, nylon plastic cable 
clamps and panel fasteners. 

Herman H. Smith Inc., 2326 Nos - 
trand Ave., Brooklyn 10, N. Y. 

WIRES AND CABLES 

A 6 -page brochure on Chester Plasti- 
cord and Plasticote wires and cables 
illustrates and describes antenna loop 
wire; telephone, coaxial and rotor 
cable; hookup wire, etc. 

Chester Cable Corp., Chester, N. Y. 

STRIP TURRET SYSTEM 

Ten -page Bulletin 54A describes 
the Vector strip turret system. Descrip- 
tions and photos of deck, tinker and 
wall turrets are also given. 

Vector Electronic Co., 3352 San Fer- 
nando Rd., Los Angeles 65, Calif. END 

aabto Tljírtp =Jibe pearl ego 
In Gernsback Publications 

HUGO GERNSBACK 
Founder 

Modern Electric, 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention - ......... - ...1920 
Television 1927 
Radio -Craft 1929 
Short-Wave Craft 1930 
Television News 1931 

Some of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested 
readers. 

In January, 1921 Science 
and Invention (formerly 
Electrical Experimenter) 

Cold Light, by H. Gernsback 
Telegraphing Photos by Code 
The Geltow Radio Station 
Locomotive Cab Radio Signal 
Unique Portable Radio Set 
Turning Book Leaves Tunes Radio 

RADIO -ELECTRONICS 
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RADIO SCHOOL DIRECTORY 

MORE JOBS 
than graduates 

Demand for our engineering _ 
graduates exceeds supply. Effective place- 
ment. Study in this world -famed college estab- 
lished 1884. Quarters start March, June, Sep- 
tember, January. 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses TV, UHF and 
FM. Also Mech., Civil, Elec., Chem., Aero. and 
Adm. Eng.; Bus. Adm., Acct. Small classes. Well - 
equipped labs. Modest costs. Prep. courses. Write 

Jean McCarthy, Director of Admissions, 
for Catalog and Campus View Book. 

E ectro` 
cellenr 

opero Engineers 71'hí ityloaper 
1iìesrina; d adyanri 

ó TRI -STATE COLLEGE 
2415 College Avenue, Angola, Indiana 

F.C.C. LICENS 3 
Get your FCC commercial operator 

license quickly 
We specialize in rapid and thorough preparation for 
FCC examinations. Correspondence or resident train- 
ing. Results guaranteed. Write for free booklet.. 

GRANTHAM School of Electronics 
Dept. 101 -C, 6064 Hollywood Blvd., 

Hollywood 28, Calif. 
(Phone HO 2 -1411) ' GET INTO 

ELECTRONICS 

TELEVISION. 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER ELECTRONICS 
RADIO SERVICING 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EUTAW PLACE, BALTIMORE 17. MD. 

TV REPAIRMEN 
EARN TOP MONEY! 
IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR TV. Stream- 

lined course gives you all essentials for a good job 
as service technician. Graduates in great demand; 
jobs are plentiful in this growing field. Other elec- 
tronic courses in radio operation and maintenance. 
Day or evening classes. Opportunity for employment 
in local industry. Approved for Korean veterans, 

Write for Catalog Ill Today 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis r, Ind. 

'Ito, A service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES O,F 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

Write Dept. RE -55 for Catalog 

RCA INSTITUTES, INC. 

You Can enter this uncrolcdrrt. inter- 
esting field. Defense expansion, new 
developments demand trained special- 
ists. Stldy all phases radio & elec- 
tronics theory and practice: TV: FM: 
broadcasting; servicing; aviation, ma- 
rine, police radio. 1t -month course. 
Graduates in demand by major com- 
panies. B.S. or equivalent required. 
Begin Jan., March, June, Sept. Cam- 
pus life. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso, Ind. 

RADIO -TV ELECTRONICS 
CREI graduates in big demand. EC PD. 
Accredited Technical Institute Curricula. 
New classes start monthly. Free placement 
service for grads. Courses: Radio Engineer- 
ing. Broadcast or TV Engineering; TV, FM. 
AM Servicing; resident studies leading to 
"Associate in Applied Sciet.e." degree. 
Write for free catalog. Approved for vets. 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. RE, 3224 -16th St., N.W., Washington I0, D. C. 

WAIOIOc ECI EERIN 
.11 MONTAS 

Intensive. specialized course including strong basis in 
mathematics and electrical engineering, advanced radio 
theory and design. television. Modern lab. Low tuition. 
Self -help opportunities. Also B.S. degree In 27 months 
in Aeronautical, Chemical. Civil. Electrical. and 
Mechanical Engineering. G.I. Gov't approved. Enter 
March, June. September, December. Catalog. 

INDIANA TECHNICAL COLLEGE 
1512 E. Washington Blvd., Fort Wayne 2, Indiana 

Be a "key" man. Learn how to send and 
receive messages In code by telegraph 
and radio. Commerce needs thousands of 
men for Jobs. Good pay, adventure. ln 
terestine work. Learn at borne quickly 
through famous Candler system. Qual 
try for Amateur or Commercial LI 
cense. Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 3 -A, Box 928, Denver 1, Colo., U.S.A. 

JANUARY, 1955 

GET DOWN -TO -EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000- 
$10,000 PER YEAR JOBS. 

UHF-COLOR--VHF 
Master the latest, up -to- SEND FOR 

the -minute TV and Color FREE 

TV developments QUICKLY. BOOK TODAY! 

WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert Instructors. Graduates are 
In big demand because they have the "field expe- 
rience" necessary for immediate "bench" or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion ... can demand better pay ... develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time an being 
a PROFESSIONAL TV SERVICE TECHNICIAN - non- 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Plan. 

APPROVED FOR VETERANS. Find out how you can get 
into the TOP PAY GROUP - Send for this fact -packed 
book NOW! 

WESTERN America's Leading 

TELEVISION Television 

INSTITUTE Servicing School 

rWestern Television Institute Dept. E -Z -5 
341 W. 18th St., Los Angeles 15, Calif. 
Without obligation, please send FREE 
booklet. (No salesman will call.) 

NAME 

fully illustrated 

AGE 

ADDRESS 

LC1TY TONE STATE - 

Become an 

ELECTRICAL ENGINEER 

Major in Electronics or Power 
BS Degree in 36 months 

Prepare now for a career 
as an electrical engineer or 

engineering technician - and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year 'round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 

Enter Radio and Television - courses 12 to 18 months 
You can be a radio technician in 12 
months. In an additional 6- months you 
can become a radio -television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program. 

These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering. 
Twenty -one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses. 

Courses also offered: radio- televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.). 

Terms - April, July, September, January 

Faculty of specialists. 50,000 former stu- 
dents- annual enrolment from 48 states, 
23 foreign countries. Non -profit insti- 
tution.52nd year. Courses approved for 
veterans. Residence courses only. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE-I55, 1025 N. Milwaukee Street 
Milwaukee I, Wisconsin 
Send FREE illustrated booklets 

El Career in Electrical Engineering, 
O Career in Radio -Television. 

I am interested in 
(nane of course) 

Name_ Age 

Address 

City Zone State 

If veteran, indicate date of discharge 
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EXPORT INQUIRIES INVITED! J 

\ QUALITY TUBES 
Type Pries 
082 .79 
0C3 /VR105 .98 
OD3 /VR15O.89 
024 .54 
1ASGT .43 
1A7 .53 

1 AX2 .59 
183 .69 
10807 .. .77 
10607 .. .54 
111507 .. .43 
114 .49 
1LÁ4 .S9 
SLAB .79 
11.54 .__ .79 
1LCS .59 
1LDS .52 
1LE3 .78 
11.03 .77 
11.NS .57 
1PSGT .56 
10507 .57 
IRS .54 
154 .58 
155 .45 
1T4 .55 

1U4.. .39 
1115 .48 
IV .69 

1V2.. .50 
1X2A...59 
2X2 .39 
2X24 1.85 
344 .44 
345 .90 
3Q4 .55 
354 .56 
3V4 .58 
5040 .55 

FREE 
OFFER! 

7 Assorted 
12. 7, 6, 1 
and 2 -volt 
type tubes. 
List Value 
a p p r o x. 
$23.00. 
FREE w it 
every order 
for 525.00 or 

ONE YEAR 
GUARANTEE 

We want your business now -and in the future tool That's why we carefully test 
every ELECTRON tube before shipping -then GUARANTEE it, not for 3 or 6 
months, but FOR ONE FULL YEAR! More than 3000 different types, Receiving. 
Transmitting, Special Purpose Tubes in stock, in huge quantities, for immediate 
delivery! Individually boxed in handsome 3 -color cartons. 

Type Price 
5V4 _ .82 
57307 .39 
5Z3 .44 
6AB4 ..... Si 
6AC50T _. .99 
6AC7. .72 
6AF6 .75 
6405 .56 
6AC7 .95 
6A116 .89 
6ÁJ5 .._ .89 
6AKS _ _ .79 
BALS _ .41 
6AC7 .89 

6AM8 .69 
6AN8 .79 
6A95. .39 
GARS .... .45 

6AS5 .48 
6/176 .... .41 
6AÚ6 ... .46 

6AV6. .34 
64X407 .59 

6BA6. .39 
68117 ._.. .56 
68C5 .... .54 
6806 .... .49 
68E6 ... .39 
6806 , ,. 1.24 
68116 .... .48 
68.16 .... .49 
68K5 .69 
68K7A . .96 
681707._ .89 
6886 

.95 
6B97A .72 

Type Price 
6827 .92 
6C4 .41 
6C5 .39 
6C6G .57 
6C8G .85 

6CD6 .99 
6CF6 .64 

Type Price 
65J7 
65117 
65L7GT 

65(1707 
65 /17 
6557 ._ 
674 
6T8 

.50 
.49 
.59 
.59 
.45 
.45 
.60 
95 
.79 

Type Price 
7F8 .95 
787 .59 
7.17 .75 
717 .59 
787 .65 
757 .85 
7W7 .85 
7X7 .70 
774 ...... .44 

THIS MONTH'S SPECIALS 
Our GOODWILL OFFERING to you: Tube 
types shown in BOLDFACE at prices BELOW 
OUR OWN COST!Terriflc saving -ORDER NOW! 

6056 ..... Si 
606 .69 
6080 .98 
6F6 .45 
6F80 .69 
6060 .65 

6H6. . .32 
6J5 .40 
ejó .59 
6.17 .49 
6117 .39 
6N7 .98 
654 .49 
65A7 .54 
65877 .89 
6507 .79 
650707 .38 
65F5 A5 
65F7 .59 
650707._ .49 
65117 . .60 
6587GT .50 

1308 .79 
6V6GT .41 
6W4GT .39 
6W6 .56 
6X4 .39 

6X5GT .29 
6X8 .79 
7A4 .54 
7AS .59 
7A6 .69 
7AA8 
764 .44 
785 .59 
786 .59 

7C5 - , .49 
7C7 .65 
7E5 .S9 

7Z4 .49 
107 .69 
12A6 .59 
12AL5 .49 
12ÁT6 .35 
12AT7 .88 
12AU6 .45 

12AÚ7 .53 
12AV8 .44 
12AV7 .72 
124X407 .68 
12AX7 .63 
12AY7 .89 
12BA6 .49 
12847 .50 
1213E6 .39 
12BH7 .59 
12877 .69 

New Complete Listing -Send For Free COPY! 

Type Price 
12827 .65 
12116 .4S 
12J5G7 .45 

12X8 .58 
125Á70T .64 
125C7 .69 
125F5 .49 
12507 .75 
12587 _ .75 
125.17 .59 

12SK7 .44 
1251707 .57 
1258707 .58 
125Q78T .56 
12587 .49 
14AS .59 

59 
1488 .65 
14F7 .67 

.95 
1487 - .59 

19áÓ6 1.35 
1978 .79 
25AV567 .84 
2580867 .89 
25L80T .49 
2575 .85 
26 .44 
Z7 .38 
32L707 .98 38 .49 
35C5 .48 

35L6GT.37 
35W4 .43 
3523 .43 
35Z5G7 .47 
43 .55 
45Z3 .42 

ELECTRON s ' WHOLESALERS. INC. 
140 DUANE STREET NEW YORK 13. N. Y. Phone. BArclop 7 -7616 

Type Price 
46 .49 
49 .44 
50A5 .55 
5085 .49 
SOCS .49 
SOL6GT .61 
50X6 .64 
507607 .59 
56 .49 

.55 
58 .58 
7ß1.70T 1.00 
7111 

.49 

.54 
75 
76 .43 
77 .55 
78 .45 
81 1.11 
82 .69 
86 .54 
85 .59 
89/Y .29 
117P7ß7 .98 
11723 .38 

807 .99 
2051 .95 
9001 1.49 
9002 .98 
9003 1.48 
9004 _ .97 
9006 .68 

CATHODE RAY 

5BPI . 3.98 
3E814 .__ 5.95 
5CP1 5.95 
78P7 7.43 
12DP7 19.50 

Minimum 
Please 
elude 25% 
deposit with 
order. Prices subject to 
change th- 
out notice. All prices 
F.O.B. our 
warehouse, 
N.Y.C. 
WRITE FOR 
TYPES NOT 

LISTED 

NEWS LIE/CO17 

FLYBACK E: YOKE 
TESTER KIT 

MODEL 

944 

TELEVISION 
Big demand for graduates 

B.S. DEGREE IN 27 MONTHS in radio including 
TV engineering -VHF, UHF, AM and FM. Students 
use over $100,000 worth of equipment including 2 
large commercial type transmitters in new TV lab. 
Intense specialized course includes strong basis in 
mathematics, science and advanced design in 
radio and TV. 
Hundreds of young men each year are earning engi- 
neering degrees in this recognized institution. Start 
any quarter. Many earn a major part of expense 
in this industrial center. Low tuition. Competent in- 
struction. Thorough, intense, practical program. 
Also B.S. DEGREE IN 27 MO. in Aeronautical, 
Chemical, Civil, Electrical and Mechanical Engi- 
neering. G.I. Gov't approved. Enter March. June, 
Sept., Dec. Free catalog. ENROLL NOW. 

INDIANA TECHNICAL COLLEGE 
1715 E. Washington Blvd., Fort Wayne 2, Indiana 

LOWEST 

PRICED 

KIT 

$ 23.9 5 

Checks all flybacks S. yokes 
instantly -in or out of at I 

Detects even 1 shorted turn! 
Exclusive separate calibration for 
air & iron -core flybacks for accurate 
testing of all types. 
Tests continuity of coils, speakers, 
switches, etc. 

Large 454" meter, 3 colored scales. 

Complete with easy Instructions. 
Compact, rugged, smartly styled. 

See It at your obber todsy. Write for FREE Catalo3 CF.! 
descrlbing EICO's 38 Kits sad 42 wired Instrumeets. 
PrIces 5% higher on west Coast. 

ELECTRONIC INSTRUMENT CO., Inc. 
7 

ELECTRONIC 

Withers Street, Brooklyn, N. Y. 

When answering advertisements please mention 
RADIO -ELECTRONICS 

Books 

TELEVISION, by V. K. Zworykin and 
G. A. Morton. John Wiley & Sons, Inc., 
440 4th Ave., New York, N. Y. 6 x 9 
inches, 1,037 pages. $17.50. 

The tremendous upsurge of television 
can be estimated by comparing this 
second edition with the original which 
appeared 14 years ago. Written pri- 
marily for engineers, the language 
(surprisingly enough) is such that it 
can be understood by persons at all 
technical levels. This is a refreshing 
departure from the average engineer- 
ing textbook approach and, if encour- 
aged, may start a trend toward under- 
standable texts on advanced subjects. 

Primarily, the job of the book is to 
tell you all you need know about tele- 
vision transmission and reception. It 
does much more than that since it 
covers such topics as fundamental 
physical principles, electron optics, 
fluorescent materials. Television trans- 
mission and reception are carefully 
detailed in chapters on high- definition 
pictures, video pickup devices, picture - 
reproducing systems, television pickup 
tubes, video amplifiers, scanning and 
synchronization. You will also find 
sections on the fundamentals of color 
television, as well as television in 
industry. 

The book is conscientiously and 
thoroughly documented by bibliograph- 
ical references at the end of each 
chapter. Not only are the latest devel- 
opments listed, but the authors include 
material of historic interest. There is, 
for example, a section on mechanical 
scanning, an absorbing and useful 
introduction to modern electronic tech- 
niques. 

While this book is extremely read- 
able, its sheer volume is such that its 
greatest value will be as a reference 
source. MC 

DATA AND CIRCUITS OF TELEVI- 
SION RECEIVER VALVES (Book TIIC 
in the Electronic Valves series of Phil- 
ips Technical Library), by J. Jager. 
Distributed in the U. S. A. by Elsevier 
Press, 155 E. 82nd St., New York, N. Y. 
216 pages. $4.50. 

This book is essentially a tube man- 
ual covering the ten European vacuum 
tubes and two C -R tubes especially 
adapted to TV receivers. The tubes 
listed have RETMA equivalents. 

The first chapter (145 pages) gives 
complete technical data on the tubes 
along with design data for many cir- 
cuit applications. For example, the 
ECC81 (12AT7) includes complete de- 
sign data for use as an r.f. amplifier 

182 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


TRANSISTORS: 
Theory and Application 

Just Published! 
Treats theory, practical applications and man'. 
facture of transistors in a way useful to technicians, 
engineers, and advanced workers alike. Discusses both 
silicon and germanium transistors -how they work, 
how they are made, and bow they are need- step -by- 
step from basic concepts to advanced topics. By A. 
Coblena, Transistor Product Co., Boston, and 

H. L. Owens, Signal Corpo Engineering 
Laboratories. 313 pp., 115 illus., $6.00 

ACOUSTICS 
A practical approach to better 
acoustics - for improved noise 
control, high fidelity music re- 
production, and other applica- 
tions. Uses the background of 

- electrical engineers and communi- 
cation physicists to solve a wide 
variety of acoustical problems. 
Discusses effects of sound in many 
aspects. By L. L. Beranek, Tech- 
nical Dir., Acoustics Lab., 

M.I.T. 46T pages, 312 illus., $9.00 

ri 

Principles of 
TELEVISION SERVICING 

Step -by -step information on all types of commer- 
cial receivers -how to install, service, and repair 
them. Shows how to do most testing with just three 
pieces of equipment: vacuum -tube voltmeter, oscillo- 
scope, and alignment generator. Dozens of trouble- 
shooting charts . suggestions about going into a 
servicing business. By C. V. Rabinoff, Dean, and 
M. Wolbrecht, Vice Pres., American TV Lab. 
oratory of California, 560 
pp., 475 illus., $7.50 

UNDERSTANDING 
RADIO 

Gives you complete introduc. 
tion to practical radio -en. 
ahling you to handle radio ap- 
paratus understandingly, con- 
struct workable sets, and know 
the theory needed in following 
the more advanced literature 
and specialized training of radio 
operations. An amazingly clear, stepby -step treatment, 
excellently fitted for home -study use. By H. M. Wat- 
son, Consulting Radio Eng'r, H. E. Welch and 
G. S. Eby, Stockton College. 2nd Ed., 700 pp., 
536 illus., $6.50 

NATIONAL ELECTRICAL 
CODE HANDBOOK 
Just Published -8th Edition! 

Explains how to handle wiring and installation jobs in 
line with the 1953 National Electrical Code. Gives 
Code rules in simple. clear language -tells WHAT they 
mean, HOW to apply them. New form and typesetting 
make book much easier and quicker to use. Index 
lists Code Rules by job title for all types of electrical 
installation. By A. L. Abbott, Revised by C. L. 
Smith, Elec. Field En'r., Nat'l. Fire Protection 
Assn. 8th Ed., 642 pp., 394 illus., $7.50 

e10 -DAY FREE EXAMINATION... 
McGraw -Hill Book Co., Dept. RE -1 
330 W. 42, NYC 36 
Send me book(s) checked below for 10 days' exami- 
nation on approval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery, and 

ed return unwanted book(s) postpaid. We pay for 
delivery if you remit with this coupon -same return 
privilege.) 

Coblenz & Owens -Transistors -$0.00 
p Beranek- Acoustics -$9.00 
D Rabinoff & Wolbrecht -TV Servicint -$7.50 

Watson, Welch & Eby -Understanding Radio - 
$0.50 

Abbott & Smith- Nat'l. Elec. Code Hndbk.- 
$7.50 

(Print) 
Name 

Address 

City Zone State....__..- ...._... 

Company 

Position 
For price and terms outside U.S. 
write McGraw -Hill Int'I.. N.Y.C. RE -1 

JANUARY, 1955 

BOOKS (Continued) 

in grounded -grid, grounded- cathode, 
cascode and mixer -oscillator circuits. 

The section on the EF80 (6BX6) 
includes a considerable amount of valu- 
able information on the design of S- 
and 4 -stage stagger -tuned i.f. am- 
plifiers. 

Equally useful and interesting are 
the data and notes on tubes that are 
equivalents of the 6-AB8, 6BX6, 15M, 
16A5, 21A6, 19W3, 19Y3 and 6BE7. 
Design data and application notes in- 
clude such sections of the TV receiver 
as phase detectors, deflection oscillators 
and sync circuits. 

The second chapter is devoted to the 
intercarrier receiver and flywheel sync 
circuits. A number of unusual appli- 
cations are discussed. Among them are 
a keyed sync separator operating as a 
pentode coincidence detector, the equiv- 
alent of a 6BE7 used as a multigrid 
phase detector and the same type tube 
used as a combination FM limiter and 
FM detector and squelch. 

The final chapter is a complete com- 
ponent-by- component circuit analysis 
of a typical TV receiver using the 
tubes covered in the book. -RFS 

MINIATURE INTERMEDIATE-FRE- 
QUENCY AMPLIFIERS, by Robert 
K -F Seal. (National Bureau of Stand- 
ards Circular 548). U. S. Government 
Printing Office, Washington 25, D. C. 
46 pages, 40e. 

This booklet describes some of the 
work that has been done at the Na- 
tional Bureau of Standards in the 
development of miniaturization tech- 
niques for airborne electronic equip- 
ment. Details are given on three 
miniature high -gain, high -frequency 
(20- to 200 -mc) i.f. amplifiers designed 
with emphasis on simplicity, circuit 
flexibility, ease of manufacture, and 
the use of subminiature tubes in low - 
noise input circuits. 

RELAYS FOR ELECTRONIC AND 
INDUSTRIAL CONTROL, by R. C. 
Walker. Chapman & Hall, London, 
England. 303 pages, 42 shillings. 

A handy reference guide for engi- 
neers, students, and experimenters 
interested in the principles and poten- 
tialities of the relay as a switching 
device. Text describes in detail the 
functions of all the many basic types 
of relays. 

TELEVISION RECEIVER DESIGN 
(Book VIII -A), by A. G. W. Uitjens, 177 
pages, $4.50; (Book VIII -B) by P. A. 
Neeteson, 156 pages, $4.50. Published 
by Philips Technical Library, Eind- 
hoven, Netherlands. Distributed in U. S. 
by Elsevier Book Co., New York City. 

Book VIII -A, I.F. Stages, deals with 
the application of the pentode in the 
i.f. stages of superheterodyne and r.f, 
stages of t.r.f. TV receivers. Book 
VIII -B, Flywheel Synchronization of 
Sawtooth Generators, analyzes the fly- 
wheel action of resonant circuits and 
discusses in detail automatic phase 
control as applied to TV deflection 
oscillators. END 

INTERNATIONAL 

41011111 

for 
TV 

RADIO 

Replacement 

the 

"g lac ment 

"Rdifier 

that's -fight 

all types 
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from your 

parts distribuito- 

INTERNATIONAL 
RECTIFIER 

PlatA 
El Segunda, Calif. wl ORegon 8-6281 / NEW YORK CHICAGO 
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from INDUSTRIES 
INCORPORATED 

TOP VALUE 

in ' Antenna Switches at A 
$2.00 

List 

L-O-W 
{ 

L-O-W 

Price 

Model AS -46 

Matched two -position 

(300 ohm) Switch 

Tops in performance 

It's TELÉMATIC for the Most 

Complete Line in Antenna Switches 

Model AS -18 

Three- Position 
(300 ohm) 
Impedance matched. 

Low -Loss Antenna 

Switch 

Model AS -49 

Four- Position 
(300 ohm) 

Impedance matched. 
Rotary Antenna 

ch 

'k -1,a 

Model AS -41 

Three -Position 

(72 ohm) Antenna, 

Phono, Audio and 

Microphone Switch 

Model AS -48 

Two- Position Co -Ax 

Switch for Antenna, 

Phono, or Micro- 
phone, etc. 

Prices slightly 
higher west 

of the Rockies 

Write for catalog. 

16 Howard Ave.. Brooklyn 21, N.Y. 
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ADVERTISING INDEX 
Radio- Electronics does not assume responsibility 
for any errors appearing in the index below. 
Alliance Mfg. Co. 115 Al Iied Rad iO Corp 
Almo Radio Co 126 
American Phenolic Corp 138 
Amplifier Corporation of America 167 
Approved Electronic Instrument Corp 164 
Arkay Radio Kits. Inc 179 
Astron Corp. 30 
Atlas Sound Corp 156 
Audel Publishers 112 

Barry Electronics Corp 184 
Bell Telephone Labs 148 
Blonder Tongue Labs 105 
Biland 6. Boyce. Inc 14 
B ook of the Month Club, Inc 13 
B rach Mfg. Co 157 
B rooks Radio & TV Corp 150 
Burstein Applebee Co 130 

CBS Hytron (Div. of Columbia Broadcasting System) 117 
Capitol Radio Engineering Institute 113, 114 
Channel Master Corp 20. 21 
Chicago Standard Transformer Corp 

130, 134 Cisin. H. G. 
Clarostat Mfg. Co 17 
Cleveland Institute of Radio -Electronics 11 
Collins Audio Products Co 165 
Commissioned Electronics Co 164 
Concord Radio 170 
Cornell -Debi lier Electric Corp 172 
Coyne Electrical 6. TV Radio School 25, 149 
DeCray, Frank W 177 
D eVry Technical Institute 7 
D uMOnt, Allen B., Labs Inside Fron' Cover 
Dun S. Bradstreet 3 

Edlie Electronics 175 
Electric Soldering Iron Co 101 
Electro Products Laboratories 112 
Electro- Voice, Inc. Inside Back Cover 
Electron Tube Wholesalers, Inc 182 
Electronic Instrument Co. (EICO) 32, 1S1, 167, 182 
Electronic Measurements Corp 146 
Erie Resistor Corp 120 
E -Z Way Towers. Inc 171 
Fenton Company 174 
Finney Company 147 
Franklin Electronics 110 
General Test Equipment 
Grantham School of Electronics 

174 
7 18 

Hallicrafters Co. 154, 156, 158 
Hawkins Co.. P.E 126 
Heath Co. 87 -98 
Hershel Radio Co 178 
Hickok Electrical Instrument Co 154 
Hudson Specialties Co 175 
Hughes Research e. Development Labs 10, 108 
Hycon Mfg. Co 104 
Indiana Technical College 182 
Instructograph Co 174 
International Rectifier Corp 183 
JFD Mfg. Co., Inc 102, 103 
Jackson Electrical Instrument Co 144 
Jensen Industries 162 
Jerrold Electronics Corp. 139 
Kay- Townes Antenna Corp.... 
Lafayette Radio Corp 
Leotone Radio Corp 
Macmillan Co.. The 177 
Mallory & Co., Inc., P. R 131 
McGraw -Hi ll Book CO 183 
Merit Coil & Transformer Co 12 
Metropolitan Electronics & Instrument Co 133 
Miller, J. W. Co 177, 180 
Mosley Electronics 112 
Moss Electronic Distributing Co 140, 141 
Musical Masterpiece Society. Inc 

132, 133 
159 
134 

9 
National Electronics f Cleveland 180 
National Radio Institute 27. 28, 185 
National Schools 5 
Newark Electric Co 134 
Norman Electronics 174 
Perma -Power Co. 160 
Permoflux Corp 153 
Phaostron Co. 26 
Pickering Co. 107 
Precision Apparatus Co., Inc 124 
Precision Electronics 1 
Precise Development Corp 122 
Prentice Hall, Inc 158 
Progressive "Edu-Kits", Inc 137 
Quam- Nichols Co. 124 
Qaietrol Co. 101 
RCA Institutes, Inc 31 
RCA Service Company 179 
RCA Victor Div. (Radio Corp. of America).... 22, Back Cover 
Rad -Tel Tube Co 168 
Radian Corp. 24 

RADIO SCHOOL DIRECTORY PAGE 181 

B altimore Technical Institute 
Candler System Co. 
Capitol Radio Engineering Institute 
Grantham School of Electronics 
Indiana Technical College 
Indianapolis Electronic School 
Milwaukee School of Engineering 
RCA Institutes, Inc. 
Tri -State College 
Valparaiso Technical Institute 
Western Television Institute 

Radio City Products 
Radio Receptor, Inc 
Radio Television Training Association 
Rad ion Corporation 
Raytheon Mfg. Co 
Regency Division (I.D.E.A ) 
Rinehart 6 Co.. Inc 101, 110, 
Rohn Mfg. Co 

S 6 A Electronics 158 
Sams & Co., Inc., Howard W 14 
Shure Brothers, Inc 118 
Simpson Electric Co 127 
Sonotone Corp. 18 
Sprague Products Co 109 
Sprayberry Academy of Radio 85 
Stan -Burn Radio & Electronics 130 
Steve -El Electronics Corp 120 
Superex Electronics 169 
Supreme Publications 
Sylvania Electric Products, Inc 145 

152 
142 
23 

166 
19 

151 
120, 125 156 

8 

161 

T. V. Products Co 155 
Tab 186 
Tertian, Barites, Corp 111 
Techmaster 167 
Technical Appliance Co 173 
Telematic Industries, Inc 184 
Telrex, Inc. . 123 
Teltron Electric Co 176 
Transamerica Electronics 162 
Transv ision. Inc. 136. 164. 177 
Trio Mfg. Co 143 
Tung -Sol Electric Co 6 
Turner Co. 110 
United Catalog Publishers 171 
University Loud Speakers, Inc 126 
V. A. Enterprises.., 168 
Vidaire Electronics Mfg. Corp 171 
Video Electric Co. 172 

Weston Electrical Instrument Co 29 
Wholesale Radio Parts Company 162 
Winegard Co 16. 121 
Zingo Products 126 

STANDARD 
BRAND TUBES 
"AT THE NEW LOW PRICES" 

Individually boxed. 
Only 1st quality. 

Latest Dating- 
No private label, electrical or mechanical rejects. 
No rebrands or rewashed "bargains." 

Write for Free 1955 New Air -Mail Handy -Order 
Blank. 

Lists ALL Popular TV & Radio Types. 
Makes Mail -Order a Pleasure. 
All Tube Orders Over $25.00 (with Remittance) 

Postpaid. 

SPECIAL -PURPOSE TUBES 
Write fo_ our complete listing on XMTG, Industrial. 
Special- Purpose and Crystal Diodes. We stock over 
2,000 types at excellent prices. 

Miniature 
High - 

Voltage 
Converter 

for 
Geiger 

Counter 
Operate your geiger 

counter from standard 
11 volt flash -light cells. 

This compact powerful unit converts regular bat- 
tery voltage to 900 volts for direct operation of geiger 
counter tubes. Actual range of output is 0 to 7.000 
Volts AC (easily rectified and regulated with circuits 
supplied) so that any type of geiger counter or photo 
multiplier tube can be operated from unit. Weighs 
only 3 ounces and small enough to fit in the palm of 
your hand. Unit ready to operate -factory tested. 
Model 10MVT $10.00 each 

with Instructions 

Newt Sensitive Geiger -Mueller Counter ... contains 
2 subminiature tubes, Victoreen 1B85 plus hi- voltage 
converter described above. Sensitive 40k" microam- 
meter. Strictly a sensitive, deluxe unit. Measures 
53A" w x 7,4" lI x 3" deep. Manufactured by 
Kaybar Mfg. Co. in kit form 569.75 
Wired & factory tested $84.75 
Victorees Voltage Regulator VXR -130, subminiature. 
Brand New. Users net cost $5. Quantity in 75e 

only my 

100 Amp (Fan Cooled) 
SELENIUM RECTIFIER STACK 

Input: Up to 10 -0-10 V.A.C. 
Output: 71/4 V.D.C. 

This rectifier will handle 50 amps, convection cooled 
or up to 150 amps, fan cooled, depending on 

$11 
flow. 

$11.98 apiece. In lots of 3 or more $11 each 

TRANSFORMERS AND FAST CHARGER STACKS 
MADE TO ORDER -48 HOUR SERVICE 

Time -proven Directron selenium rectifiers now ail - 
able to Radio -Electronics readers exclusively by Barry 
only! Continuously improved -same low prices. Imme- 
diate delivery. Also in stock matched rectifier trans- 
former, chokes. & capacitors. Write or call: 
In 5 minutes you can install new type rectifier to 
convert 6 volt fast chargers into unit which will 
charge both 6 volt batteries up to 100 Amps. and the 
new 12 volt batteries up to SO Amps. 
Rectifier with details only $24.00 net. 

(Specify make and model of battery charger). 

Meteorological Transmitter 
Type T -40C. Uses RCA 3A5. Ciinili lote with 
tube, antenna. battery harniss. strand New $1.75 

Only 

SUPER SPECIAL! 
3000 Volts DC -330 Ma. 

BASIC COMPONENT KW POWER SUPPLY KIT 
Contains- 

350C V. AC. XFMR @ 400 MA. Primary-115 V.. 
60 cy 
400 MA. Matched Smoothing Choke. 
I15 Volts Primary Bridge Filament for Four 
866 -A's. 

Complete $39.95 
only 

Also These Individual Components for Sale -Write 

3.000 VOLT POCKET MULTITESTER 
AC: 0 -15. 150. 750. 3000 volts. 
DC: 0 -15. 75. 300, 750. 3000 volts. 
DC MA: 0 -15, 150, 750 
Resistance: 0- 10.000, 100,000 ohms. 
Complete with battery, test leads. Only 31/" W x 
41/4" H x 114" deep. Brand New @ only $9 .95. 

TWO- COLORED TUBE CARTONS, With new Safety 
Partitions. Prevents Tube Breakage. This Super - 
Gloss Red and Black Carton is the Most Distinctive 
Box Available Today! Minimum: 100 any one size. 
Quantity prices on request. Boxes F.O.B., N.Y., N.Y. 
SIZE EACH 
Miniature (GAUD, GALS. etc.) 5.01 
GT (65N7. 6W4, tt.) .0125 
LARGE GT (183. 6BQ6CTe etc.) .015 
LARGE G (5U4G. 6BG6G. etc.) .02 

Terms: 25o:'ó with Ortler, balance C.O.D. 
All merchandise guaranteed. F.O.B., N.Y.C. 

New phone and address Phone: Walker 5 -7000. 

BARRYELECTRONICS 

512 

COR 

512 Broadway N.Y. 12. N.Y. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Here's a NERV 

Way to React 
the Top in 

TV SERVICING 

All - practice method 
professional techniques, 

skills, knowledge of 
circuits, etc. 

Includes 17" picture tube, all other 
tubes, components for cI TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 

TF YOU HAVE some Radio or Television experience, or if you I know basic Radio -Television principles but lack experience- 
NRI's new Professional Television Servicing course can train you 
to go places in TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 
this training in detail. 

LEARN-RV-DOING "ALL THE WAY" 
This is 100% learn -by- doing, practical training. We supply all the 
components, all tubes, including a 17 -inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose TV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver -picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 
and fixing innumerable TV receiver troubles. 

You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, etc. There isn't 
room on this or even several pages of this magazine to list all 
the servicing experience you get. 

.JANUARY,. 1955 

UHF AND COLOR TV MATING NEW (BOOM 
Installing front -end channel selector strips in modern UIF -% 11F 
Television receivers and learning UHF servicing problems and 
their solution is part of the practice you get if you live in a UHF 
area. To cash in on the coming color TV boom you'll need the 
kind cf knowledge and experience which this training gives. 

GET DETAILS OF NEW COURSE FREE 
Once again -if you want to go places in TV servicing, we invite 
you to find out what you get, what 
you practice, what you learn from 
NRI's new course in Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further your am- 
bition to reach the top in TV serv- 
icing. We believe it will. We be- 
lieve many of tomorrow's top TV 
servicemen will be graduates of this 
training. Mailing the coupon in- 
volves no obligation. r 

National Radio Institute, Dept. 5AFT 
16th and U Sts., N.W., Washington 9, D. C. 
Please send my FREE copy of "How to Reach the Top 
in TV Servicing." I understand no salesman will call. 

Name Age 

Address 

City 
L 

Zone State 

l 

J 
185 
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":TABS 
THAT'S A BUY 

Sensational 
Slim -Jim Hi- 

Gain Dynamic 
Mike & Tilt Stand 
Hand, Chest or table 
Use. Compact max/ 
w 14/s ", 10th 6 ", 
weight only 7 ass. 
W.E. Head / UTC - 
X 

PA á and Mg... -50 DB /80- 
7500 CPS. Gtd to 
sonata. 

$3.49 Postpaid 
U.S.A. 
Sold .Lots 3 
Sold singly $3.. 79 
Mobile Clamp 25c 

230 TO 115V AUTOFORMERS 
For 220- 240VV/50 -60 cy input. To 110 -120V 
or step-up. 
TPAO50 /5 1 

cord. 
OW $2.55; TP4075 I 75/ 5W $3.65 

TPA100 /1OOW $4.00; TPA200 /200W 5.75 
TP4250/250W $6.75; TPA300 /300W 7.25 
TPA500 '500W $8.25; TPA750 /750W 11.75 
Model TPA1000 /1000 Watts /IKW.... 16.95 
Model TPA150O /1500W /1.5KW 22.50 
Model TPA2000 /2000W /2KW 28.95 
Model TPA3000 /3000 Watts /3KW 49.95 

WRITE FOR QTY. PRICES -EXPORTERS 

TOGGLE SWITCHES 
SPOT 15A/125V Center Ofí- 
AN3022-IB 69e; 5/$2.50 
SPST 5A /125V used LN 4/$1 
SPDT 154/125V Center Off 
Mom. 79e; 3/$2; 20/$10 
SPOT 15Á/125,V AN3022 -313 

59e; 3/$1.2S; 30/$10.00 
DPST 20A/125V AN3027 -2B 

89c; 5/$2.60; 25/610.00 
DPST 5A/125V BKLT CSD....49e; 3/$1.20 
SPDT 22A/125V C'Hammer$1.49;2 /$1.98 
4PDT C 5V $1.96; 3/55; 20/$30 
DPDT Center O8 -Knob SW 96e 6/$5 

TRANSFORMER SPECIAL 
6.3 VOLT 33/4 AMP 
CONTINUOUS OTT, 

11SVAC Input 
SIZE 2 5 /168/2L 11/e "W. 

MTG CNTR 21 /s. MFGRS, 
Jobbers. DLRS ORDER NOW 

THIS $1.98 VALUE 
Special 98e; 12 ea, 89e; 140V / 3Oma. 
6.:3V /1 Amp (fully shielded) ideal pre -amp 
Xfrm or compact owe supply. Size 1-13/16 
H. 2 -5/16 L. 1 -11 /16 W. 98c lots of 3. 
$1.25 ea. Selenium Rectifier 30 mils for 
pre amp Xfrm 50e 

CIRCULAR SLIDE RULE 
Equiv. 12" only 21/2" radius. Laminated. 
Print Stays Onl Mult. Div. Sqs. Cubes & 
Roots. Log & Dec. Scales. Data & Case 
ea. 98c; 6 for $5.00 

AUDIO COMPONENTS 
EleetroVOice triplay cart. $1.98 
GE RPX040 /78 Goldtone $5.25 
GE RPXO41 /MG Goldtone $5.25 
APX050 /Dual .001 

and .003 56.69 
GE HPX052 /Dual (D &SI 517.75 
GE RPX053 /.001 & .003 liamnndn 525.98 

"TAB" GTD Phono Needle Replacements 
RPJOIO Dual .001 & .003 sapphire 51.69 
RPJ012 Dual .001 & 003 diamonds $20.89 
HP.1001 /78 or RPJ005 .001 sapphire 51.35 
RPJ003 /78 or RPJ004 /LP diamond $10.89 
HP.1013 Dual diamond & sapphire $12.89 
Repl'mt needles for all phonos, specify mdl. 
MG or 78 Single Sapphire styli $1.15 
MG and 78 Dual Sapphire $1.98, 4/$7.50 
MG or 78 Sngl Diamond 'Tetrad " $10.89 
MG and 78 Dual Diamond Tetrad " $20.89 

WRITE FOR "TAB" HI- FIGRAM 

HI -FI SPEAKERS 
All 8 ohm. V.C.. Alnico V 
Magnets, Inbuilt Network. 2 

ires needed for HF & LP 
Response Famous HI -Fi 
Speakers Mfgrs. 
15" Coaxial 1'n1 & 5" Tweet - 

25 'tt /20 -17500 y. 
Model P25C0 $23.75 
12" Coaxial PM & 31/4" 
Tweeter. 12 w tt /45.15KC 
8" Coaxial PM & 21/f.ß" Tweeter, 8 watt /70- 

15000 cv Model -P8C0 57.98; 2/515 
12" HI -FI PM 10 watt /35 -14kc $10; 2/518 
Tweeter " " ter 5 5/ 12W2 -l5ke/ 601m7 

2S, $6 45 
Tweeter 31 /a "/ 5w / 2 -1 5kc / Sohm $3.25 

RHEOSTAT SPECIALS 
15 ohm 25W....$1.10; 10/$7 
50 ohm 25Watt $1.10; 10/57 
75 ohm 25W..51.98; 10/514 
125 ohm 25W....$1.10; 10/$7 
250 ohm 25W 51.10; 10/56 
500 ohm 25W Model H $1.10/ 
10 for $7.50 
1200 ohm 225W Model P 

52.98; 2 for $5 
5000 ohm 25W Model H $1.25; 10 for $9 

Write for Quantify Price 

"TAB" JANUARY BUYS 
Converter Carter D1025/25Ow/115VDC to 

115VAC /60cy. $21.00 ea.; 2 for $38.00 
Veeder Root Counter, 4 Dgt 89e; 10 for $6 
RF Choke 20MH /200MÁ ó9c; 10 for $2 
RF Choke 20MH /500MA 69c; 10 for $6 
SBP1 C'Ray Tube Spec $1.29 
866A new RCA $1.25 ea; 6 for $6 

TUBE SOCKETS 
CINCH-JOHN$ON-AMPH 

Octal (low-loss mica) ring mtg. 
each 120; 10 for $1.00 
Octal (steatite) ring mtg 12 for 2.00 
Octal (bakelite) saddle mtg 15 for 1.00 
Octal ,mica) saddle mtg 12 for 1.00 
Loktal (mica) saddle mtg 12 for 1.00 
7 ptn min (mica) base shld 20e; 12 for 2.00 
7 pin mn (bklt) rubber shock mtg. 12/52 
7 pin min wafer 9e; 15 for 1.00 
9 phi min (mica) bottom mtg....20c; 12/52 
9 pin min (bklt) nase shld 28e 5 for 1.00 

WANTED 
METERS, TEST EQUIP, RADIO REC'R 

AND ALL TUBES 
WE BUY, SELL 8. SWAP AS WELL 

186 

106 WATT SEC PHOTOFLASH KIT- 
hppduden 

AC 
condensers tt s /525MFD /450V /Total 

1 3W /Sends. Resistors, capaci- 
tors, rectifier, Hash tube in in- 
dicating flash gun, guide 1140 
on Kodachrome. Special$33.98 

BATTERY 106 WATT /SCDS KIT 
Same specs only batteries $32.98 
525 MFD /450V /53W'Seds conds new low 
leakage fan ous mfg $9; 2/$16 
16 MFD(2500VDC'16W5 

Condo Oil $6; 2/510 
16 MFD /1.8 to 2.8KV /60WS 

Cond. $8 
CK5517 mini s rectifier 52.88 
600 VAC Selenium 

$5; 
2/ 

um Rectifier $4.25 
1800VDC Selen,tium Rectifier 2,98 
Electronic Fla,. Handbook ekt. data 

$ 
500 

"TAB" PHOTOFLASH LAMPS 
"Tab" W-Sec. 
No. Replaces Max Each 
TLW FA 104 /FT118 150 $ 5.98 
THI AMGLO 5804X 100 10.98 
23ST GE FT 210 200 9.98 
THVA SS'LV. 4330 200 9.98 
V4X4 X400 200 10.98 
TLX DX & FA1OQ 150 9.00 
TDX DXC /250 -350 150 10.00 
353GTQ FT 503 2(100 49.98 
FT 105 GE FT105 150 4.29 

Trigger Coil for LO &HI Volt Flash $1.47 
Write for "TAB" Rash Tube Data 50c 

N EW 

POCKET 
AC -DC VOM 
MODEL 12C 

$9.35 Ea 
Lots of 3 

Sold Singly 
$9.89 

(plus 
U S ship 

866A KIT and 
XFORMER 

(2) 866A Tubes & 
Sockets. Transformer 
Rated. 

2 5VCT/ 10Á 6 Hi Sec 
V,' I l Insulation $4.98 

Hi- accuracy precision pocket mported 
VOM. 1000 ohm per/V, Reads AC & DC 
volts 0, 5. 25. 250 1000 V. DCMA; O. 1, 
30, 100 MA. ohm O, 10K. 100K S ae 11/4" 

D. 451o" L. 31/4" W. Test leads. Model 
15-52 Smallest precision built VOM, jew- 
eled 3" D'Arsonval meter, 1000 ohms per /v. 
AC &DC volts O. 10. 250, 500 V DCMA; 
0, 1, 2505íA, ohms: 0 -1OOK. Measures only 
11/aD,4L,31.8"W. & Test leads $6.89 

NEW HIGH CURRENT 
PWR SUPPLIES GTD* 
Variable 0.28VDC. Com- 
pletely Built, Ready to 
Go, Full Wave Selenium 
Rectifier, Transformer, 
Varian, Volt & Amp 

Meters, Switch Terminals & Fuse. In 
Hvy Dty Steel Cabinet. Std II5V BOCy 
nput. 110&220Ví, 3 phase to order. 

Stock Continuous With 
Number Rating Meters 
T28VSA 0.28WVDC at Amp $45.00 
T28V5ACC 5 Amp (1% Ripple) $60.00 
T28V12A 0.28 VDC at 12 Amp $99.00 T28V / 12ACC 12Amp (1% Ripple) $139.00 
T28V24At O -28VDC at24Amp $135.00 
T28V /24ACCt 24 Amp (1% Ripple) $195.00 
T28VSOAi 0.28VDC at 50 Amp $260.00 
T28V /SOACCt 50 Amp (1 %Ripple) $370.00 
T28V100At 0 -28 VDC at 100 Amp$469.00 
T28V / 100ACC 1 100 Am p(i ^ o R i ee le) $650.00 

NEW RECTIFIER CHOKES 
CH07 /4AMP /.07HY /.6R /10ff $7.95 
CHO1 /12AMP /.01HY /.1R /12ff 14.95 CH004/246 / .004HY/.025R/20 It $29.95 
CHO01 /50A Hipersil Core $54.00 
CH0035 /704 / .0035 Hys / .0096R 566.00 

"TAB" 
METER BARGAINS 

O- 1MADC /31/eRnd /JAN $3.95 
@ ;2/57 

0- 5MADC /31 /and /JAN $3.70 
0 -100 MADC/.0 

1.256 
Rn 

x;2 2 6 
8 / 9.00@ 
1300VDC/3I/25g Weston/ 88.93, 00VD C/ 
31/aRnd 3.95 

/2ya Rnd /WH $3.25, 350VAC 
$4.95 

3 & 12 Amp/AC/Weston/Portable $5.95, 
1 3 /$1S 

5m LAB Std Mirror Scale/ 1q 
55.95, Spi 3/515 
5 MA/DC Tuning Meter /ÁN/81.39. 3/$4 
Weston 120 MA /RF /3 "Rntl /301 ff 81085, 2/$20 
Weston 50 Mieroamps /DC /3" Sq /301 ff 2/525 
Weston VU -20 to + 3 /Sq3 "/301 ff 515.98. 2/$30 

OIL CONDENSERS 
FRESH STOCK 

1.3MFD /2400WVDC 
$1 @. 4 for $3; 12 for $8 

1.5MFD /3000WVDC 

4MFD /12 
Cdd00WVDCfor $5 
$179 @, 3 for $5 

25MFD /1000WVDC $8 @, 2 for $14 
26MFD /1000WDDC $8 @, 2 for $14 
48MFD /1000WVDC 511 @. 2 for $18 
O.25MFD /1200WVDC* (tubular il, 

30c, 5 for $1 
0.38MFD /2400WVDC* 29e, 6 for $1 
1.4 & 0.3MFD /1800WVDC 52 @, 3 for $5 
2x0.31MFD /3200WVDC* 29e, 12 for $2 
2x0.44MFD /2800WVDC* 49e. 6 for $2.50 
2x.76MFD /2400WVDC* 29c, 6 for $1 
2x0.85MFD /2000WVDC* 59c, 6 for $2 

*Kit one each all six $1.50 
WRITE FOR QTY PRICE 

NEW SELENIUM 
RECTIFIERS 

We manufacture Rec- 
tifiers. Power sup- 
plies to specifications. 
Full wave bridge. 
Cu,. .... 18/14.. 36/28.. 72/56.. 130 /100 
Cont. Volts Volts Volts Volts 

1AMP 1.35 2.35 4.60 7.50 
2AMP 2.00 2.75 6.00 9.25 
3AMP 2.95 4.15 7.90 12.90 
4AMP 3.50 6.50 14.50 22.00 
6AMP 4.10 8.00 17.50 29.95 

10AMP 5.95 11.50 25.00 41.50 
12AMP 7.50 14.50 30.00 44.50 
20AMP 12.00 23.00 49.00 72.00 
24AMP 14.50 29.00 58.00 81.50 
30AMP 18.00 34.50 72.00 110.00 
36A MP 22.50 42.50 88.00 135.00 
SOAMP 29.75 54.50 175.00 

Rectifiers fo Convert 6 -volt Trickle & 
Reg Ba Hevy Chgrs to New 12V 

& 6V Use 
BAl4 /lA /$1//.35; BE14/2A/$2; 8F14 /3A/ 

11614 
DF'I4 /11OA /$64 Includes Data for4 Con Conver- 
sion. BCT2 /2 Amp 12 & 6 V Battery 
Charger $5.98. 

New Rectifier & Transformers 
115V/60 cy inputs. 

up to 14VDC at .12 Amps 5 19.98 
up to 28VDC at 4 ammo 14.98 
up to 28VDC at 12 a ps 29.98 
up to 28VDC at 24 amps* 
up to 28VDC at :O amps 117.98 
up to 28VDC at 100 amps 119.00 
*Transformer has 115 &230V PRI 
WRITE FOR POWER RECTIFIER CATALOG 

VARIABLE DC POWER SUPPLY 

ARISTO, Deluxe log -log slide rule. extra 
scales Special Features $18 Re 

egial $9.98 

NEW YEAR GREETINGS TO ALL 
LOOK TO "TAB" FOR BARGAIN BUYS IN '55 

BES 
042 $0.88 
0A3/VR75 1.04 
082 1.37 
0B3/VR90 .96 
0C3/VR1OS .92 
OD3/VR35O .92 
163/8016 .80 
1822 .... 1.82 
1823 --- 8.87 
1B24 8.98 
1826 2.24 
1827 11.98 
1832/5324 2.48 
1B35 9.15 

14.87 
29.45 
49.95 
17.48 

1637 
1638 
1641 
1842 
1846 
1863 45.00 
1D21/5114 ..3.89 
1L4 .48 
1L6 1.35 
1LDS .98 
1LNS .78 
184 1.29 
1135 .59 
1U4 .52 lus .54 
1X24 .98 
2C36 27.00 
2C40 4.98 
2C44 1.15 
2C51 3.88 
21121 1.18 
2E31 1.49 
2E43 1.49 
2J31 _ 27.00 
2J32 29.48 
2J33 27.00 
2J34 24.98 
2J37 12.70 
2J38 69.98 
2J39 6.98 
2J42 148.98 
2.148 24.45 
2J49 84.00 
2150 99.98 
2J51 238.98 
2J55 84.98 
2.156 149.00 
2J62 49.45 
2122 23.48 
2K23 11.48 
21(25 28.49 
21(28 27.48 
21(29 22.88 
21(33 219.48 
2K39 134.99 
2K41 126.00 
2K45 72.50 
2848 99.48 
2X2 .42 
3B22 2.48 
3823/RK22 4.95 
3824 4.70 
3B26 3.70 
3828 7.90 

3C23 8.67 
3C33 9.51 
3C45 9.98 

A 
8.15 

3022 13.97 
3D23 4.90 
3E29 14.49 
3823 349.00 
31(27 149.00 
4C35 21.49 
4D21 18.99 
4E27 . -. 22.49 
4J22 129.51 
4J31 99.51 
4J52 199.99 
5C21/C6J 9.89 
SC22 38.95 
5D21 14.98 
5R4GY 1.20 
5R4GYW 1.75 

.55 

.99 

.71 
1.14 
1.21 
1.40 
.87 
.92 
.48 

523 
GAGS 
6AG7 
6ÁH6 
64.15 
OAKS 
6ÁK6 
641.5 
6AL7GT .98 
6ANS 
6A45 

3 52 
6AQ6 .81 
64Q7GT 1.29 
64R6 3.27 
6A57G 3.48 
6476 .54 
641.150T 1.10 
6ÁU6 .56 
6AV5GT ._ .98 
6ÁV6 
6ÁW6 
664G 
6846 
6BÁ7 
61305 
68C7 
68D6 
613E6 
6BF5 
6806G 
6886 
613.16 
6BK7 
6BL6 

.49 
1.09 
1.18 
.54 

1.09 
.63 

1.23 
.83 
.54 
.98 

1.58 
.63 
.69 

1.58 
58.00 

6BL7GT .... 1.19 
6887 2.69 
68Q66T 1.20 
6BQ7 1.65 
6C21 24.50 
6C4 .52 
6C5 .68 
6C86 .59 
6CD80 1.69 
6CJ /5C21 9.89 
6.14 6.66 
6.15 .54 
6.16 .58 

From this spec. list we ship $10 and up of 
our expense. (Postpaid USA) 90 days gtd. 
When ordering mention IRE. 
6L6 1.48 25Z6GT ... .58 
6L6G 1.08 FG27A 8.24 
6L6GA 1.08 28D7 1.94 
6L6GAY ... 1.98 3565 .52 
65A7GT .... .66 35L6 .67 
65C7 .... . .90 35T 4.88 
BSFS - .78 35Y4 .68 
6507 .64 3525 .54 
65H7 .61 41 .72 
65.17 .58 42 .68 
6SK7GT .... .56 45Z3 .88 
65L7GT .. .64 48 1.98 
65N7GT .... .68 50A5 .76 
6SQ7GT .... .62 50135 .54 
65117 .62 SOCS .54 
6557 .88 50L6GT .62 
65U7GTY- 2.69 FG67 14.68 
6T8 .96 HY69 4.98 
6U4 .74 71A .74 
6U8 .99 75 .64 
6V6 1.39 78 .78 
6V6GT .... .59 80 .58 
6W4GT .52 81 1.38 
6)(50T .54 83 1.12 
8Y6G .88 83V 1.22 
7A8 .68 84/624 . .62 
7C7 .76 100TH 9.88 
7F7 .82 117L/ 
7F8 1.24 M7GT .... 1.98 
7H7 .72 117Z6GT .. .96 
7N7 .92 250TH 18.97 
7V7 1.06 250T1 17.75 
7Y4 8 304TH 12.49 
8D21. 298180 304TL 12.49 
12A6 .48 388A 1.48 
12AH7GT . 1.45 4466 3.48 
12AL5 .54 450TH 49.97 
12AT6 .54 450TL . ...52.00 
12AT7 .89 703A 4.72 
12AU6 .72 705A 1.88 
12AU7 -:89 707A 7.90 
12AV6 .52 7078 14.8B 
12AV7 98 715A 4.96 
12A15/6 1.18 71513 7.94 

.98 715C 
12AY7 1:6599 7170 

719A 
17.88 

2BA6 124.48 21307 - .94 721A 3.92 
12B06 .59 723A /B ....16.98 
128E6 .59 724A 3.95 
12BF6 .85 724B 2.74 
126H7 1.29 725A 9.98 
125A7GT .. .68 726A 14.48 
125C7 1.08 726B 31.00 
125F7GT .. .84 726C 44.00 
12507 .80 803A .... .42 
125H7 .63 803 

.... 
3.48 

125.17 .54 805 3.22 
125K7 .66 807 ....-.... 1.25 
125L7GT .62 808 2.62 
125N7GT .. .68 809 3.58 
125Q7GT .. .54 10.88 
125R7 .66 

8810 
811 3.00 

FG17 3.90 812 2.70 
258Q6GT .. .98 813 11.48 
25L6GT , .67 814 4.98 
2525 .78 815 5.98 

826 .9S 
828 9.25 
829 7.94 
829B 12.48 
832A 9.92 
833A 39.45 
834 5.95 
836 5.95 
837 1.42 
849 29.45 
860 4.48 
861 22.48 
865 1.26 
866A 1.25 
872A 3.29 
1613 .82 
1614 1.95 
1619 .36 
162. .32 
1632 .68 
1634 1.18 
1642 
1644 
2050 
5654 
5670 
5687 
5713 
5812 
5814 
5840 
8012 
8025A 
9001 
9002 ......... 82 
9003 1.12 

XTAL DIODES 
1N21 .30 
1N21A 
1N21B 
IN22 
1823 
1N23A 
1N23B 
1825 
1826 8.75 
1N27 .._ 1.55 
1834 .63 

1.65 
1.29 
8.95 

16.95 
1.45 

.. .62 
.92 

1.48 
1.72 
3.44 
3.74 

120.00 
...... 2.99 

2.08 
7.98 
2.58 
4.68 
1.12 

2.10 
1.22 
1.35 
1.89 
2.00 

1835 
1 ri38A 
1 N41 
1842 
11445 
1846 
1847 4.00 
1848 .47 
1851 __ _ .45 
1854 .78 
1N54A 1.00 
1N58A 1.15 
11460 .60 
1N63/1363 2.49 
1N64 .69 
1869 .98 
Other Types in 
Stock. Write. 

THAT S T A B q 
BUY 

THAT'S 

UY BUY 
Dept. 1 RE 111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. 

Full Wave rectification, 
6000Mfd filter Condens- 
er, fused. 6.3V or 12.6V 
at 2 amp. operates 115V/ 
600y. 
Model 2DCF $12.98 
As above except 5 Amp 
Model 5DCF 522.98 

NEW RECTIFIER XFMRS 
Primary 115V 60 Cye 

See 18.15 -9.0.9 -15 -18 Volts 
4 Amp $8.65: 2/$15.75 
12 Amp $16.65; 2/29.95 
24 Amp,* $35.75; 2/69.95 
50 Amp* 559.00/ 2 /5112 

100 Amp* $108.00; 2/5210 
18 Volt. 2 Amps $1.98 

*Dual primary 115 & 230V 60cy 

KITS IN PLASTIC BOXES* 
Resistors Asst'd 100 1W & 1/aW @ .95. 
Tube ySocketts 

.85 
, Ass820 

ea 75 `@ .85, Qtys of 6. 
Ceramlcon Cond., Asst'd 25 @ .85, Qtys of 6, ea. .75 
Controls 50 ohms to mega ASst'd 10 @ 

Vitre s WWsResisótors. Asst'd 15 @ $1.45, Qtys of 6, ea $1.25 
Rotary Switches, Asst'd 12 @ .95, Qtys 

of 6. ea .85 
Knobs,), Asst'd. w /inserts 10 @ 98. Qtys 

o ea .89 
Fuses LF & Buss Asst'd 75 @ $1.95, Qtys 

of 6, ea $1.65 All popular lues & sizes. 

FAMOUS MAKE GUNS 
TA 5.4 Soldering Gun 135W $7.89 
TA 10 Soldering Gun 180 W at tip 5.83 
TA D -4 Dual Heat 100 -150W 9.65 TA D -5 Dual Heat 200 -275 W 10.53 
Lenk Soldering Gun. the best 7.45 

Complete Line Soldering Irons 

CUMMINS "DO -IT SHOP" 
Complete Home Workshop in 3t /a square 
feet, seven power tools in one. Reg. 579.95 Special $64.98 

Write for complete information 

SPEEDWAY ELECTRIC DRILL 
l/4" MODEL 200J 

Hi- Torque (powerful) UL 
appvd. 2400 RPM 115V 
A / DC motor. Jacobs 
geared chuck and key. Self 
aligning - oilless ball thrust bearing. Light 
weight and easy to handle. "TAB" Spectal.... $14.25 
Model 4001 1 /a" electric drill. 425 RPM $29.95 
Model 79.1 (1/4" /600RPM /9 drill bits $20.95 
MODEL 200.1 KIT Inds. 200J electric drill 
and over 30 accessories $18.95 
THOR 5" POWER SAW (90° cut 1 5/16". 
45° cut 11/4 ") $22.35 
CUMMINS 63/s" FAMOUS MAXSAW (90° 
cut 21 /a ". 45° cut dress 2x4) $39.95 

l/4" DRILL ATTACHMENTS 
ROTO Sabre Saw..$8.05 lots of 3; $8.95 ea 
ROTO Hole Saw.. 3.37 lots of 3; 3.75 ea 
ROTO Hacksaw.... 4.04 Iota of 3; 4.50 ea 
ROTO Hacksaw 

Sander 6.74 lots of 3; 7.50 ea 
ROTO Buzzsaw 9.67 lots of 3; 10.75 ea 

"TAB" COMBO SPECIALS 
29 pc drill set, 1/16" to 1/4" w 1,4" shank 
('loo 2003 1/4" electric drill $23.85 
20 drill set, 3 / 1 B" to ya" Plus 4001 1/ " 
electric drill $37.550 

CHROME VANADIUM SPEED DRILLS 
60 Pcs Set ff 1 to 60 C.V $5.95 
12 Pcs Set 1 /16" to ya" 2.98 
Drill Index Huot for 29 Pes Set 1.98 
Drill Index Hoot for 60 Pes Set 1.49 
HAND SAW. Finest Swedish Steel, 
Sandvik Grade Cross Cut $10.98 reg 3.95 

REPAIR KIT 
2874 Buddy Kit: Inds (5) interchangeable 
screwdriver blades & handle, 3 ft steel 
tape rule diagonal cutter & case. Spec $1.79 

Money Back Guaranteed (Cost of 
Mdse. Only) $5 Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges or 25 °/o 
Dep. Tubes Gtd. via R -Exp. only. 
Prices subject fo Change Without 
Notice. Phone Rector 2-6245. 

CABLE: "TABPARTS" 

RADIO -ELECTRONICS 
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N OW-Better 
choice than fever! 

-in CRYS AL 
MICROPHONES 

New "926" 

NEW 
MODEL 924 
Unique crystal leveller for 
chest or and use. Supplied 
with neck cord, support clips 
and 18' cable. Output -60 db. 
Response 70 -8,000 cps. For 
home recording, paging, PA 
and amateur radio. Pressure 
cast case in lustrous satin 
chrome finish. Wire -mesh head 
acoustically treated for wind 
and moisture protection. Hi -Z. 
Size 3-5/32" x 1-7/32". 
Net wt. 8 oz. List Price $18.00 

E -V QUALITY, AT LOW COST 

-IN NEW SLIM DESIGN 

The "926" crystal microphone 
combines handsome new styl- 
ing with E -V quality features! 
Designed for public address, 
tape recording and communica- 
tiors. Frequency response is 
smooth, peak -free 70 -8000 cps. 
Output level -60 db. Omnidirec- 
tional. Hi -Z. Moisture -sealed 
crystal.' /, " -r7 thread stand cou- 
plea. Die cast case, finished in 
Satin Chromium.Size ts/ie x 634" 
including swivel mount. 18 ft. 
cable. Net nt. 11 oz. 

Motel 926. List Price ;24.50 

Model 915 CENTURY 
Most popular microphone 
ever produced! Stands by it- 
self. Fits in hand or on 
stand. Smooth response 60- 
7000 cps. Output -50 db. 
AC -DC insulated. Moisture - 
sealed crystal. Satin Chro- 
mium finish. Hi -Z. 

Model 915. List Price $11.25 
Model 915 -S. With switch. 

List $13.00 

With two brand new models, E -V 
again sets the pace in crystal micro- 
phones! This 1954 line makes selec- 

tion easier, more complete...assures top per - 
formance...provides maximum value. Each has 
the advantage of E -V research- engineering, pre- 
cision manufacturing and quality control. Each 
is styled to suit individual taste and purpose. 
Each offers smooth, clear reproduction of voice 
and music -and high output -for public address 
and paging, for amateur communications, for 
improved home tape recording. Write for full 
information. 

gkeZroka 
ELECTRO- VOICE, INC. BUCHANAN, MICH. 

Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arid, 

Licensed under Patents 
of the Brush Development Co. 
E -V Pat. Pend. 

Mcdel 920 SPHEREX 
All- direction pick -up for 
round -table conferences, 
home recording and public 
add,ess. Response 60 -7000 
cps. Output level -50 db. 
Omnidirectional. Acoustic fil- 
ter protects against wind 
and breath blasts. Moisture - 
sealed crystal. Hi -Z. Satin 
Chromium finish. 
Modal 920. List ;22.50 

Model 911 MERCUIitY 
Smartly designed for general - 
purpose use. Response 50- 
8000 cps. Output -50 db. 
Omnidirectional. Metal Seal 
crystal. Hi -Z. Tiltable head. 
"On -Of" switch. Built -in ca- 
ble connector.' -27 thread. 
Satin Chromium finish. 6 ft. 
and 18 ft. cable. 
Model ,911.8. List $25.50 
Model 911-20. List $27.50 

Model 950 CARDAX 
World's favorite high level 
crystal cardioid* with dual 
frequency response for high 
fidelity sound pick -up or for 
extra crispness of speech. 
Reduces feedback and back- 
ground noise. Metal Seal 
Crystal. Hi -Z. "On -Off" 
switch. Ve" -27 thread. Tilt - 
able head. Satin Chromium 
finish. 18 ft. cable. 
Model 950. List ;42.50 

E -V Pat. 
2,62,558 
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BRUNO MATAS 3 -56 
20 EVERETT ST 
LAWRENCE MASS 'ER PERFORMANCE 

From TV-Deflection and High-Voltage Circuits . . . 

1 

0 
I R. C 5. 

R169 b4 

Fi , 390K EG 
.11CAL r .. OLD + 274V 
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0.I 

L120 
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R192 
820K 

L121 
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SINE 

R174 
2.5 MEG. 
VERT. LINE. 
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V113 

68Q6 
GT 

HOR 

R197 
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1 

3 

R175 
820K 

V114 
IB3-GT 
H- 

2 7 

FIN. 

"172 
0012 . 

C174 R195 
0.271 100 

F10I 
0.3 AMP 

CRD +274V 

+15,300V 

6AX4-GT 
,v1PER 3 

+ 273V 

L11 2 5 
U-H - 

7 

Use RCA TUBES... iuith built-in quality! 

Better performance and longer life 

are built into each RCA Tube. In TV 

Deflection and High- Voltage Circuits, 

RCA Tubes operate with high efficiency. 

That's because rigid structural specifications help 

them to deliver the required currents or to withstand 

the high voltages. For instance, on the new 

RCA 6BQ6GTB /6CU6 striking structural changes 

have produced a decidedly uniform temperature 

radiation and new cathode material assures greater 

reliability. You get greater deflection and higher 

efficiency. RCA's severe dynamic life tests simulate 
actual operating conditions and help assure 

you better -performing, long -life tubes. 

b> 

When you replace with 
RCA Tubes, your customers 
are sure of dependable 

performance. Insist on 
genuine RCA Tubes for 
all your service work! 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES 

First Choice for TV circuits ... dependable RCA Tubes ! 

HARRISON, N.J. 
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The entire contents of this CD/DVD are  
copyright 2014 by ADV Plans, LLC.  All 
Rights Reserved. 
 
 
Reproduction  or distribution of this disk, 
either free or for a fee is strictly  
prohibited.  We actively monitor and 
remove listings on eBay thru Vero. 
 
 
You are free to copy or use individual 
images in your own projects, magazines, 
brochures or other school projects. 
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are authorized distributors of this collection: 
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